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MNPEIHWCJIOBHE

Iocnennee (mocmeprHoe) uagamue kuury npod. A. I1. Busorpa-
noBa «Kanu6poBka mpokaTHBIX BajakoB» BeIUMO B cBeT B 1934 T.
B TO Bpemsi 3Ta KHMra fBAAJNach HauGoJee NMOVIHBIM PYKOBOJACTBOM
00 Kaau6poBKe, TaK Kak B Hell GbiM coGpaHbl OGUIMPHBIE JAHHHIE
€10 MeTOoMKe KaJHODOBKH NPOCTHIX U ¢acoHHbIX npodumneir — Gio-
MHHra, HENpepbiBHO-3arOTOBOYHOrO CTaHA, WIBAJJIEPOB, ABYTaBPOBHIX
6asioK, 3eToBOro Mpouas, JKeJe3HOHZOPOKHBIX H KEN0GYaTHX pelib-
COB, YroJKa, MPOBOJIOKH M JIp. .

B Teuenne 16 Jaer, npoueunx co BpeMeHH MOCJeNHEro H3AaHHS,
y Hac B CTpaHe OhUIO MPOBEEHO GOMbIIOe KONHYECTBO HCCIENOBaHHH,
3HAUYHTEJBHO Pa3BHTA T€OPHS MPOKATKH, pa3paboTaHbl HOBEIE MPHEMBl
Kaau6pOBKHT

ITosTomMy mpu HacroseM nepeusfanun Kuury A, I1, BuHorpamo-
‘Ba MPHUJIOCH AONOJHHUTL M nepepaborat. B uYacTHOCTH, B HOBOM
WM3LAHHH ONYILEHA HbiHE HECKOJbKO yCTapeslllas TEOpeTHYeCKast 4acTh
«[Tpouecc aedopMauun Merania B BaJKax», BMECTO KOTOPOfi JaH He-
Goubliofi pazfen o6 ymupeHun. B KoHlle KHMrH mpHBeIeHb Heo6Xo-
JMMble JJsT KaJTHGpOBLIMKA OCHOBHLIE CBENEHHS MO METOAAM OIpeje-
JIeHHsI pacxoZa SHeprHM NpH NpPOKaTKe, KOTOpHE aHaJdH3HpPOBAJ,
o6obman u paspabatwiBaa A. I1. Bunorpagos. Bropas wacts fonoa.
HEHA HOBHIMH JHAHHBIMH N0 KOHCTPYHPOBaHHIO KaJHOPOB H MeTOIHKe
pacyeroB KanmuOGpoBOK OJIOMHHIA, YePHOBRIX H YHCTOBHIX JIMHHI,
KPyrJoro, KBagpaTHOro, LIECTHIPAHHOIOG M IHOJOCOBOro mpoduiei,
OpUYEM YUTEeHH OCOGEHHOCTH KaJHOPOBKH KayeCTBEHHOH CTaJlH.

Kpome Toro, KHHra monojiHeHa MaTepHaJlaMy MO HOBbIM CHCTEMaM
®anu6poBKy Basikos (0BaJ — KPyr — OBaJI; KBaipaT — CTYNeHbKa —
pe6po — OBaJl — KPyr), a TaKKe HOBHIMHM JNAHHBIMH IO PasMelleHHIO
anu6pPOB B TPEXBAJKOBBIX CTaHAX H MO KaJHOpoBke (DaCOHHBIX Npo-
duneit (yroJkoB, TaBpoB, IIBEJJIEPOB H KeJOOUATHIX PENBCOB).

Kand. rexn. nayx I'. A. Bunozpados

BBELEHHE

PaspuTie MeTo0B KaJlUGPOBKH BAJKOB CTOHT B TECHOM CBfI3H C
YCOBEpLIEHCTBOBAHHEM KOHCTPYKUHA H YBEJHYEHHEM NpPOH3BOMHTENb-
HOCTH NPOKATHHIX CTaHOB. I103TOMYy METOAMKA KaAHOPOBKH BAJKOB
BCEe BPEMS HAXONMTCA B COCTOSIHHH HelpPEephIBHOIO pa3sBHTHs. ’

Meronsika KaMHGPOBKH MOAUMHAETCS CJEAYIOIIHM OCHOBHLIM 3a-
fayam:

1) nodyueHHe TOYHOro NMPOQHAS H YACTON MOBEPXHOCTH MPH MHHH-
MaJbHBIX OCTATOUHBIX HANDSXKEHHAX B NPOKATHOH NMPOAYKLHH;

2) nmocTHXKeHHe BO3MOXKHO OovibllIefl MpPOHM3BOJMTENLHOCTH CTAaHA
IpH MHHHMAJbHOH ce6eCTOHMOCTH NpoKaTta,

3) yayuurenue ycnoBHii paGoTHl MepcoHasd, OOCIYXHBAIOLIETO
CTaH, !

TouyHOCTh nMpo(HIsA 3aBHCHT MpPexKJe BCETO OT TOYHOCTH Pa3sMepoB
NOCNEAHHX JBYX-TPEX KaiuGpoB M TOUHOCTH YCTAHOBKHM BaJKOB, Kpo-
Me TOTO, YTOObl TOYHO BHIMOJHHTb NPOQHIb W NOJYYHTH KauyeCTBEH-
HY!0 [HOBEPXHOCTb NPOKATa, HeOGXOIHMO XOpoLlee 3amoJHeHHe KaJauG-
POB METAJIOM M PABHOMEPHHI H3HOC CTEHOK pyube. Beuay TpynHo-
CTH TOYHO PacCUMTaTh YLIHPEHHe, 3anojHeHHe KajuOpa METasJloM
peryaupyerca moAGOPOM pPafMyCcoB 3aKpyIVIEHHH M TPHTYIUICHHH
B Kanubpax.

UpesmepHoe nepenosiHeHdHe Kanubpa MeTaJloM HPHBOMMT K 06-
pa3oBaHMIO 3ayCEHLEB, KOTOPhIE OXJa)XJaloTcsd BO BPEMS MOCIEAYIo-
ulefi NpOKAaTKH, BAABJMBAIOTCS B IOBEDXHOCTb NPOKATHIBAEMOH MO-
JOCHI H CJAYXAaT HMCTOYHMKOM 0oOpa3oBaHHA PacC/OEHHH, 3aKaTos,
TPellMH M MJeH Ha roToBOM MNpodHuie.

TouHoCTb NPOdUIS H YHCTOTA IOBEPXHOCTH TPeGYIOT NPABHJIBHOTO
pacnpeneneHus o6aTHi M BHITSKEK MeTallsla npH NpoKaTke,

Uro6sl yMEHBIUHTE OCTATOYHBE HANpPSXKEHHS B MPOKAaTaHHOM Me-
Tajlle, HYyXXHO MpexAe BCEro PaBHOMEPHO DACNpeleNHTh BHITANKKH
OTAENbHBIX 3JIeMEHTOB NPOGUIA, 4YTO 0COGEHHO BaXKHO JUIA MOCJIEIHHX
Kaau6poB, KOrJa TeMIepaTypa MeTalJ/la OTHOCHTEJbHO HH3Ka.



3 Besedenue

Ecau 310 ycnoBue He cobaiofaercs, Mexjy OTAe]bHbIMH, Hepas-
HOMEpPHO O6XKHMaeMbIMH YacTAMH NPO(HIA BO3HHKAIOT 3HAYMTEJD-
Hble Hanpsketds, OCoOEHHO CHJIbHO 3TO CKasbiBaeTcs IpH Temiepa-
Type Huxe Ar,, Tak Kak ¢eppHT o6jajaer GOJblLOH CKJIOHHOCTHIO
K HaKjeny.

Ecau ¢popma npoduig BhI3bIBaeT HEOOXOAWMOCTb NMPHMEHATb HE-
paBHOMepHble BBITSPKKH B PasJIMUHBIX €ro Yacrax, TO 3TO- CJAEAyer
JleJaTb N0 BO3MOXKHOCTH B NEPBBIX (PAacOHHLIX Kaaubpax, noka Me-
TaJlJl ellle TOpsid M MJIaCTHYEH.

EcTtecTBeHHO, 4TO HEPABHOMEPHOCTh HArpeBa MeTaJlJla TaKXKe MpH-
BOJIUT K BOSHMKHOBEHHIO B HEM OCTAaTOYHBIX HampsKeHHf npu mpo-
KaTke.

OcTaToyHble HANPSIKEHHA B POKATLIBAEMOM MeTaJlle BO3HHKAIOT,
KpOMe TOTO, 1oJ, BJIHAHMEM Pa3jIHYUs OKPYXKHBIX CKOPOCTefi KaTai-
IIHX TMOBEPXHOCTEH BEPXHEro M HHIKHEro BAJKOB (BEpXHEe HJH HHh-
Hee JaBJieHHe), MO3TOMY Gosbliioe 3HAaYeHHe HMeeT NpaBHJBHOE MNU-
JOXKeHHe HeHTpaJbHOH JMHHK KanuGpa.

[TpokaTky cjenyeT BecTH GLICTPO H TIOpPsuO, YTOObl YMEHBLIHUTh
OCTATOUHBIE HAMPSXKEHHA B MPOKATHON NPOAYKIHH H PacXOd JHEPruy,
a TaKKe MOBLICHTh POH3BOLHTENBLHOCThL CTaHAa,

[ToBbiiieHHe NMPOH3BOAUTEJNBHOCTH ~ CTAHA HOCTHUraeTcsi MOpexie
BCEro MyTeM YMEHbLIEHHs UHCJa NPONYCKOB M COLJIACOBAHHS KaJH-
6pOBKH C MOIIHOCTLIO cranoBoro aBHrateas. Kpome Toro, Npousso-
JWTEJBHOCTb MOXKET OBbITh MOBLIILIEHA, €C/id MPABHIbHO placrpefestThb
Kanu6pel MexAy KAeTAMH (C Y4eTOM CKOpOCTeH MPOKaTKH), COrna-
coBaTbh paGoTy OTAEJNbHBIX KJIeTedl H yMEHbIUINTh YHCJIO NepeBaJioK 3u
CYeT paNHOHaJNLHOrO PaCHOJNOXKEHHs KAJIHOPOB M MAaKCHMAaJIbHOTO
a6bejliHeH sl pa3MepoB 3aroTOROK H YepHOBBIX KaJHOPOB.

IMocTpoenne xamuOpPOBKH, NOBBIIAIOMEH NPOU3BOAHTENBHOCTS,
yacto OblBaeT CBSI3aHO C OPraHU3alHOHHO-TEXHHUYECKHMH MeEpOINpHs-
THSIMH U COCTOSIHHEM MeXaHusauuu crana, HauGosee GaaronpusitHoe
coUYeTaHHe BLICOKOMPOU3BOAMUTEIbHOH KAJNHOPOBKH ¢ OPraHH3allHoOH-
HO-TEXHHYECKHMH ¢aKTOpaMy M 06OpyJOBaHHeM MOxKeT ObIThb OGy-
LIECTBJIEHO MPH NPOEKTHPOBAHHHU CTaHa wid uexa. [lpn
nmepeKkajHOpOBKe BaJKOB JeHCTBYIOIMHX CTAaHOB CJaefyer
yUHTHIBaTb NPOHM3BOACTBEHHYi0 OOCTAHOBKY, MOCKOJIBKY OHa He Mo-
KeT OLITb H3MEHEHAa KOpeHHLIM 00pa3oM.

Beedenue 9

Cnoco6 KannOpOBKH BAJKOB BeCbMa CHJIBHO BJHsSET Ha cebGecrou-
MOCTb MPOM3BOACTBA, TaK KakK OnpeneisieT, MOMHMO MPOH3BOAHTENb-
HOCTH, PACXOJl 3HEPrHH W BAJKOB Ha TOHHY IPOKaTa, a Takme LITAT
nepcoHana, obCiyXKHBaloUIere CTaH.

[Tonydenne TOYHOro MPOGHAS H MHHMMAJBHBIX OCTATOYHBIX Ha-
NpsUKEeHHH B NPOKATaHHOM MeTallle CBA3aHO TIJaBHBIM o6Gpa3oM C
poleccoM MaacTHyeckod AedopManMi, 3akoHaMHM TEUeHHH, MJa-
CTHYHOCTBIO, OZHOPOZHOCTBIO M TEMIepaTtypofi MeTanja, a TaKke ¢
¢opMofii ¥ pa3MepaMH KaaHGpPOB.

ITopnilienne NPOU3BOAUTENLHOCTH, YMeHblIEHHE CeGECTONMOCTH M
obJeryenye Tpyda BaJbUOBIIHKOB CBfi3aHbl C OPraHH3aUHOHHOH CTO-
pOHOH neNa, CTeNeHbI0 MEXaHH3aUMH H COCTOSHHEM MeXaHHYECKOrg
060pyi0OBaHUA CTaHA.

[TosToMy ciefyeT pasiMuaTb TEOPETHUYECKYIO H NPAKTHYECKYIO
KaJHOPOBKH.

Teopernueckass KaauGpoBKa oNpefesnsieT METOoIbl pacyera H Io-
CTPOEHHSI KaJHOpOB, NPHEMH! CO3AAHHS TOYHOTO, YHCTOTO HA MOBEDX-
HOCTH, HEHANpPSXKEHHOrO W JIErKo NpPOKAaThIBAEMOTrO IPOGHJS.

INpakTHueckass kaau6poBKa onpenesser KaJauOPOBKY, MpelHa3Ha-
YEHHYIO JAJISl KOHKPETHHIX, YacTO BeCbMa CJOMHBIX YCJAOBHH, YUHTHI-
Basg Bce OCOGEHHOCTH MPOH3BOACTBEHHOH oGcTaHOBKH. OmMpasich Ha
TEOPETHUECKHE OCHOBHI, MpaKTHUeCKad KaauOpoBKa CTPEMMTCS JO-
CTHFHYTb MAaKCHMaJbHO}i MPOM3BOZMTENBHOCTH CTAHA, MMHHMAaJbHOMN
ce6eCTOMMOCTH MpOKaTa M YJYYIIEHHS YCJAOBHA pabGOTH BajblOB-
LIIHKOB.

3a nocaenune Aecsituierns, B ocoGennoctu B CCCP, Teoperu-
yeckas KaaMGpOBKa cHefnaja GoJbline YCHexH.

AkcnepuMeHTaNbHasi paboTa COBETCKHX y4EHBIX MO3BOJHJA Bhis-
BHTb PAZ 3aKOHOMEpHOCTeH M AaThb (GOPMYJbl Ui pacuera yAeapHbIX
1aBJieHHH, YIIHPEHHS, YTSXKKH, OnepexKeHHsi, MOILHOCTH MPOKATKH H
T. 1. DTO OKasaJochb BO3MMXKHbLIM OJlarofapsi yCTaHOBKe CHeLHalb-
HBIX ONBITHBIX NMPOKATHBIX CTAHOB B JaGOpaTOPHSAX MHOTHX YueGHBIX
H HayYHO-HCC/I€0BATEIbCKHX HHCTHTYTOB (MOCKOBCKMHA HHCTHTVT
cranu, IleHTpajbHLIfi HaYUHO-HCCJEOBATENBCKUH HHCTHTYT depHOH
MeTaanyprud B MockBe, JIHeNpOMeTPOBCKHA  MeTaJJypruueckHil
HHCTHTYT, YpalbCKHil NOJUTEXHUUECKHH MHCTHTYT M Ap.). IInonepom
B 3Toli o6nactd Gbil [leTrepOypreckuii monuTeXHHUYeCKHH HHCTHTYT,
rae npod. B. E. I'pym-I'pxkumatino B 1912 r. ycraHOBHA repBhI



10 Beedenue

B Poccun naGopatophblil npokaTHBIfi cTaH, AEACTBYIOIMA M B Ha-
CTOsIiee BpeMs.

Hapsny ¢ naGopatopHbiMH HCCHENOBAaHHSIMH, LIMPOKO NPAaKTH-
KyeTCcs NMOCTaHOBKA OUBLITHBIX PaBoT HeNOCPEeJCTBEHHO Ha 3aBoJaX,
NPHYEM COReiCKHE KaJMOGPOBIIMKM JOCTHIIH B 3TOH 06aacTy BeCh-
Ma Goablnx ycrnexoB. JOCTAaTGUHO yKasaTb XOTs Obl HA MPHMEp Ka-
JUOGDOBKH TaKHX CJ/OXHBIX, Ka3aJoch Obl HEMBICJHMbIX B INPOKAaTKe,
npoduaed, Kak OaHgax, MOAJeXalUH MOKPHITHIO CJI0EM pPe3HHB ',
WIOVHIbl JJI5i NOCTPOHKH THAPOCTAHUMH, NEepHOAHUECKHH NpOKar 3a-
rOTOBOK JJIsi [UTAMNOBOK, TPAKH, HeMH H AP.

B HacTosiiefi KHHIe OCBELEHbl OCHOBHBIE BONPOCHI TeOpeTHdYe-
CKO#t W npakTHueckol Kanu6poBku. Ee Heab — 03HAaKOMHTb 4HTaTeNsi
¢ MeTOAMKOH KaJuOpOBKH H crocobaMu NOCTPOeHHs] KaauGpoB AIs
npoKaTkH Haubojee pacnpOCTPaHEHHBIX NMPOCTBIX H (DACOHHBIX INPO-
duaei,

| 3a paspaGoTKy H ocBoeHHe 3sToro mnpobuns uxx, B, II. Baxrtunos,
A. H, Bapam u zapyrue Onau yaocroeHn CraanHCko#l HpeMHH.

YACTD I
OCHOBHBIE ITOHATHSI U ONPEJEJIEHUS. YILUHPEHUE

I'JIABA 1
OCHOBHDbBIE NOHATHA U ONPEIEJEHHS

VisMeHenHe pasmMepoB MONMEPEUHOro CEYEHHsi NMPOKATHIBAEMOM TO-
JIOCH! NPH KaX/JIOM NMpPONYCKe MeXIY BaJKaMH BbIPaXKaeTCs IJIaBHBIM
o6pa3oM B yMeHblIEHHH (0GXaTHH) ee TOJLIHHEI B BepPTHKAJbLHOM
HanpaBJIeHHH; B FOPU30OHTAJbLHOM HANpAaBJEHHH CEYEHHE MOJOCH H3-
MeHseTCs CPaBHHTENLHO MAJIO B CTOPOHY YILHMPEHHS.

1. O6xarue W yroa 3saxeaTa

OGxaTHe 3a OAMH NPOMYCK 3aBHCHT OT JMaMeTpa BaJKOB D H
yria 3axsara NoJoch z. YUem MeHbIIE yroa o, TeM Jerde ImoJoca
3aXBAThIBAeTCA M YBJIEKAeTcs BaJKaMH, HO TeM MEHblLIE NpPH 3TOM
o6xatie H — h, koTopoe paBHO

H—h=D(l—cosa).

Yem Goablie yrodl s, TeM 06xaTHe 6oJblue, OTHAKO [PH yBeJaHue-
HHH 3TOro yrja 3axBaT IVIafIKHMH BalKaMH IOJOCH CTAHOBHTCSI BCe
MeHee HaleXHBIM M MpH ONpeIeNeHHOM 3HayeHHH » (OKOJNO 25—
32°) — HeBO3MOXKHBIM (€CJIH He MPHHATH CHNEeNHaJbHBIX Mep).

Taxum 06pa3oM, BeJUYHHA OGKATHS 3a ONMH NPOMYCK OTpaHHYH-
Baercs I KAHHOTO AMaMeTpPa BAJNKOB NMpEAEJbHLIM YIJIOM 3aXBaTa;
3THM CaMBIM OTPAHHYMBAeTCA H YyAJHHEHHE MeTajsja 3a OJAHH Npo-
DYCK €ro B BaJIKax, onpeapesseMoe NnpHpalleHneM NJIHHEL [TOJIOCH], BbI-
weilled U3 BAJIKOB, MO CPABHEHMIO C IJJIHHOH MOJOCH], 3aAaBaeMoi
B BAJIKH.

2, KoadunueHT BLITSKKH

ITon KO3(HUHEHTOM BBITAXKKH # Pa3yMeeTCss OTHOWIEHHE AJMHHBI
NpoKaTaHHOM MOJIOCH Ly K €€ mepBOHAYaJbHOH JJHMHe L, WM njolla-
IH ceueHHs MOJIOCHI HO [POKAaTKH @ K TIUIOLIaZH CedyeHHs ee
rocre NPOKaTKH q:
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Y npaxTHKOB CyllecTBOBANO MHEHHE, YTO KO3(HLUHEHT BHITAKKH
3a OJMH MpONycK He JA0JUKEH NPeBbliliaTh 2 Bo u3beXkaHue paspuiBa
Mmeraina!. Ofgrako onaceHde pasphiBa MeTajaja, ecjld OH XOpOILUO
PacKHcJieH, HEOCHOBATEJNbLHO.

ITpo¢, B. E. I'pym-I'pxumaitno [29] npuBOAHT pe3yabTaThl ONbITA,
npousBeneHHoro MM Ha HeiiBo-AnanaeBckoM 3aBofe. 3aroToBKa
MSTKOro JIMTOTO ene3a pasmepamu 50 XX 50 mum Grunra 3aocTpena Ha
CTPOTaJibHOM CTaHKe, XOpOIlio Harpera H NponylleHa MexXAy BaJKaMH
(mnaMerpoM 500 mm), JexallluMH OfHH Ha JApyroM. OHa Owia
pasnaBjeHa B oguH npomyck ¢ 50 g0 3,5 mm B noJsoCy IIMPHHOM
75 MM, T. e. BHTaHyAace B 9,5 pas; OpH 5TOM He ObLJIO KaXKe H OPH3-
HaKa PBAHMH WJH TPELIHH, XOTA MX Jerko OBUIO mMOJyYHTb, TaK Kak

. TOJIoca NpPOKAThiBajiach B [MIafKUX BaJKax M BHELIHHe GOKOBhIE rpa-
HH ee MOJABeprajuch CBOOGOJHOMY YLIMPEHHIO.

DToT ONMBIT BHOJHE MOATBEpPXKAAeT, YTo Meraaa, OxaroAaps
TJIaCTHYHOCTH, MOXKET NpH NpPOKAaTKe BHIAEPKUBATH OYeHb OOVIblilHe
00KaTH#, a CAEA0BATeNbHO M BHITSKKH 2. B 1aHHOM cayyae, HecMoTps
Ha IpOMajHBIi KO3(HIHEHT BHITSXKKHM, YroJ 3aXBaTa B YCTaHOBHB-
ureMcsl npouecce 6T paBeH TOJbKO 24° 547,

MoxHo ayMmaTh, uTO mosiBJeHHe PBAHUH ¥ TPelHH O0GYCJIOB-
JIMBAETC HE CTOJNBKO BEJIMUYHHON BBITSKKH, CKOJbKO HEpaBHOMepHOH
BBITSDKKO#l Pa3JIHYHEIX YacTeil MPOKATHIBAEMOro MpOQHJs; mocjienHee
HMeeT MecTO mpu NpokaTke (ACOHHBIX mpoduaeil, a Takxke IpH
HeOMHOPOAHOCTH H MJIOXOH PACKHCJIEHHOCTH MeTaslia. .

IlpaxkTuyeckH KOS(HIUHEHT BHITSKKH GoJbllle 2 BCTPEYAeTCs pel-
KO, rJIaBHbIM 00pa3oM NMOTOMY, UTO ITOrO He JOMYCKAET KOHCTPYKILUs
CTaHa M MOLIHOCTb ABHrCATEJIA, a TAK¥e He BCerja XOpOLIO PacKHC-
JIeHHBIl W He Bcerja OAHOPOJHBIA MeETaJl.

C. A. Kymakesnu [1] ykasuBaeT CJeAyloLlHe YCJIOBHS A OCY-
ulecTBAEHHs KO3(HIMeHTa BHITAXKKH Goabule 2 (Takyio aedopMauuio
OH Ha3Ba;m CBepxoG:Karuem).

1. Heo6xonumMo obecneunTh MPOYHOCTL BAJKOB; fIPOYHOCTH Basj-
KOB ¢ YyBeNHYEHHEM HX JHaMeTpa pacTeT 3HAUMTENbHO ObicTpee
LaBjleHHs1 MeTa/lla Ha Balk¥d TNpPH VBeJHYEHHH KO3(hHUHeHTa
BRITAXKKH.

2. Heo6xonumo ofecneuuTr 3aXBaT MeTaJa BAJKaMH; YIyYUiHTs
YyCJIOBHSI 3aXBaTa MOXHO H3MeHeHHeM CKODOCTH Bpall€HHsl BaJIKOB

1 B uacTHOCTH, 3T0 MHenHe GHJIO TEOpeTHYeCKM OGOCHOB2HO HEMEIKHM Xa-
au6posmuxoM Kupx6eprom (1902 r.), napwiuM OLInGOUHYIO CXEMY JeACTBHA BaJj-
KOB Ha METajl)l H CAeNaBLIHM M3 Hee BHBOM, YTO KO3(HUHEHT BHTAXKH P He
MOXeT mpeBHuats 2. Pcd,

2 TToBuIleHHAR NAACTHYHOCTbL METaJja NpH NpPOKATKe od‘bﬂcﬂgercsi ero BCe-
CTODOHRHM CXKaTHEM Npn JedopMauuH B BajnKkax, B 3HAYATEJbHOH CTEMEHH mpe-
BOXPaHAICIUM METAMN or 06pasoBanus TpeuinH, CreneHb fedopMalURH MeTasa
npH NpOKaTKe A0 MOABJAEHHS MNepBHX TpeUulHH, Ha3nBaeMmas nNoKas3aTtenem

NAaCTHYHOCTH, MOZPOGHO HCCAENOBAHA ., M, U XHKOBHM Ha
pasnuyHHX cradsx («3aBoAckasm JaGopatopus», 1949, Ne 2), Ped.
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B MOMEHT 3aJauM MeTajja (He roBops yXe o6 OObIYHBIX NpHEMaXx,
KOTOpBIE 3aKJIOYAIOTCS B TOM, YTO Ha pabouyio MOBEPXHOCTb PYyUbsi
HAaHOCAT PAa3JIHYHOrO poAa HACEUKH HJIH HAMJIaBKH).

He6naronpuaTHeIM MOMeHTOM B Cllyuae NpHMEHeHHsi cBepxo6xka-
THH SABJIAETCS CHIbLHOE pa3BuTHe yiuxpeHus. OZHAKO 3TO SABJEHHE
TaKXKe MOXeT OBITb CMATMYEHO HJIH YCTPAHEHO, B YacCTHOCTH HYTEM
yMeHbLIeHHSI KO3(}uUWeHTa TPeHHs, YTO BO3MOXHO B CJyuae
NPHHEYAUTENbHOM 3aJauyH MeTajjla B BaJIKH.

KymakeBuy mokasas, yTo HHKAKMX NPHHLUMHAJILHHIX 3aTpyaHe-
HHUM [JIs1 OCYILIECTBJEHHsI CBepXoOGXKaTUM HeT, KaK C TOUYKH 3peHHs
Teopud JedopMalMy MeETajja B BaJKax, TaK M KOHCTPYKUHi, He
BHIXOASUIMX 34 MpeJesibl BO3MOXKHOCTel COBpeMeHHOH TeXHHKH.

A. T1. Uekmapes [2, 3] oTMeyaeT, 4TO Ha HEKOTOPBLIX 3aBOAAX NpH
IPOKATKE CTAJbHOf NMPOBONIOKH NMPHUMEHAIOTCS KOI(MHIHEHTbl BBITN-
K4, Joxoasuue o 2,0. B To xe BpemMa B OOJBLIMHCTBE CJyYaes
NPHMEHSIOT KO3(HIMEHTHl BHITSKKH 1,2—1,4.

Oco6eHHO MaJo HCNOJb3YIOTCH BO3MOMHOCTH OGXKHMHBIX CTa-
HOB, OCHOBHLIM MPENATCTBHEM K NOBbILEHHIO KOI(DHLUHEHTA BHTAXKKH
3/leCb CTaBAT TAaK Ha3blBaeMble «MpedeNbHbIe» Yriul 3axsara 25—27°.
s yBeauueHds yraoB 3axBata 10 35 H 40° UekmapeB B3aMeH
HaBapoK M Haceuek (KOTOpbl@ MOPTAT [OBEPXHOCTb [POKAaTa)
PEKOMEHIYeT CNellHaNbHYI0 OGTOYKY BaJIKOB, IpH KOTOpoH paboyan
NOBEPXHOCTh Kajub6pa HMeeT JHGO TpanelueHAajbHble BBICTYTH
C MJaBHBIMH Nepexomamu, Ju6o BoMoJaHserca rogpUpoBaHHOH,
MHOIOrpaHHoi 4 T, 1.

Tako#l cmoco6 yBeJqHYeHHs YIJAOB 3aXBaTa JONYCKaeT MEePeTOYKY
BaJKOB C BO306HOBJieHHEM npexkHedl ¢popMel noBepxHocTH. OH npuMe-
ilHM He TOJNbKO B MPSIMOYrOJIbLHEIX, HO M B OBaJBbHBIX, KPYIJBIX,
KBaJpaTHHIX H POMOHYECKHMX Kaaubpax.

Boabinyio 3aBHCHMOCTb BeJHUYHHBI OGXKaTHs OT yrja 3axpara
NoKasnlBaeT cJefyowuii npumep [2].

Yron 3axsata 28° mo3BoJsieT OCYLIECTBHTL obxkaTue

H—h=0,17D.

[Mpu yrae saxeara 35° of6xartHe OyneT cOCTaBAATDH
H—h=0,181D.

Clle10BATe/IbHO, 06XKATHE TPH 3TOM MOXET GHITh YREJHYEHO Ha

(0,181 —0,117) D
0,117D

~55%.

B uepHOBBIX BaJKax C TMJOCKUMH pYYbsiMH OGBIYHO YrOJ
3axBaTa o He npuMeHnsiior 6osapie 20—26°, uTOOBI He 3aTATMBATh
npouecc NPOKAaTKH BCJAEACTBHO ILIOXOrO 3aXBaTa BajKaMH.
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a npu a =26° OH paBeH

IMpu o =20°

Muoxureas (1

1
COSz) paBeH MPUMEPHO 7

1
o TTosToMy 00BIYHO MaKCHMaJLHOe 06-

1
®aTHe B YEPHOBBIX BaJKaX HAaXOMMTCA B Mpefesax (10 ) Do;

1
yacro GepyT cpeiHIol BeXHuKHY 1; Do (34ech Do — AHaMeTp BaJKa

1o

IHY pyubs).

s onpepeneHuss BEJHYHH o,
noJb3oBaThes TabJ.

1 —cosx, sin . u tg 2 yao6uo

Tabruya 1
3HaueHAs TPHroHOMeTpHUECKHX DYHKuHHA

a® cos o {—cos a sin a tg a [[a® cos « {—cos o sin a tg a
1 | 0,99985 | 0,00015 | 0,01745 TO 0174 13[ 0,97440 | 0,02560 0,22500'0,2309
1,5 0,99956 | 0,00034 | 0,02518 ,0,0252 14" 0,97030 | (:,02/70 |0,241000,2492
2 0,99939 | 0,00061 | 0,0349n 0 03501 15 0,96590 | 0,03410 {0,25880 0,2480
2,5 0,99905 | 0,00095 0,04352 0,047 16| 0,95130 | 0,03870 | 0,27560 0,2870
3 ] 0,99863 | 9,00137 | 0,05234 0,0524 17, 0,95630 | J,04370 {0,2240 0,3070
3,5 0,99813 | 0,00187 | 0,05105 0,0611 ISl 0,95110 | 0,04800 |0,30900 0,3230
4 0,99756 | 0,00244 | 0,06976 0,069° 10' 0,94550 | 0,05450 |0,32560 0,3445
4,5 0,99592 | 0,00308 | 0,07846 0,07R7, 20 0,03970 | 0,00030 | 0,34200 0,3640
5 0,99519 | 0,00381 | 0,08716 |0 0875 21" 0,03350 | 0,06640 |0,35840 0,3R40
5,5/ 0,99340 | 0,00450 | 0,09585 '0,0064] 22! 0,92720 | 0,072%0 |0,37450 0,4040
6 0,99452 | 0,00548 | 0,10453 0 10,2123 ( 0,92050 | 0,07950 | 0,39070 00,4240
6,5 0,99357 | 0,00643 | 0,11320 ,0 1140]24 | 0,91360 | 0,08640 | 0,400670 0.4450
7 | 0,99255 | 0,00745 | 0,12187 O 1219125 | 0,90630 | 0,00370 i 42250 0. 4065
7,5 0,99144 | 0,00856 | 0,13053 ‘O 1317125 | 0,80880 | 0,10120 IO 43840 0, 4880
8 0,99027 | 0,00973 | 0,19917 0,140 | 27; 0,80100 | 0,10700 ' 0,454000,5100
8,5 0,u8902 | 0,01098 | 0,14781 0,1493)28, 0,88300 | 0,11700 | 0,46950 0,5420
9 0,98769 | 0,01231 | 0,15643 0,1584{29 | 0,87460 | 0, 12540 iO 484K800,5 40
9,5 0,98629 | 0,01371 | 0,16505 0,167 30| 0,86600 | Q,13400 | 0,500010,5775
10 | 0,98481 | 0,01519 | 0,17365 |0,1763 31 0,85720 | 0,14280 | 0,515000,6010
11 | 0,98160 | 0,01840 | 0,19080 ,0,1945]|32: 0,84810 | 0,15190 0,52990 0,6250
12 | 0,97820 | 0,02180 | 0,20790 0,2124 |

IIpumep. 1. Onpemenutv « mno ganubiM: H — h=40 un
H Do=400 mum.

[—cosa=2="_0,1.
ITo ta6a. 1 ‘ ’

o= 26°.

2. Onpepenntb Dy no ganabiM: H — h=25 mn u o ==22°

D, =

H—h

25

1 — cous 22°

= 0,0728

= 344 mM.

15

‘'n o = 18°

;bxe pacuers,
'KUuil u Jora-
pmamu  puc, L.
| HoMOrpaMMel
|
3BOJHTCS IPO-
Tormpa yroa
H CO CpexHefl

HHA CTAHOB

EM MeaJieHHee
IeHT MOJIe3HO-
iX TeMneparty-
! TMPH HH3KHUX

MaJjo, TO CJH-
't pabora ne-
M yXKe CTaHo-

b A 06KHMA
JOTOB B MHHY-
CHJIBHO 3aTH-
b Ype3MepHO

icIeayeT mepe-
'HO ¢ GOJBLIHM
ObiTb palHo-
10H 1OJIOCHI, a
CTbIO YCKOPHTh
hpasoBarbcst C

NMbliie OTHOLIEe-
pn bille OTHOCH-

|

lesibHas KJIETh

[OB H OCYIUECT-

fl03BOJISIET TEM-
OBKa MOJOCHL

IMTBCS 10 BO3-
1 ero NpuUMH-
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IMpy a« ==20° MHOXHTEIb (1 —cosz) pasen MPHMEpPHO :—7

1
a npu q =26° OH paBeH . ITosToMy O6BIYHO MaKCHMaJibHoe 06-

I

1
’aTHe B YEPHOBBIX BAJKaX HAXOAMTCS B Hpefenax (10 ) Dy;

!
4acTo GepyT CPeiHiol0 BeNHUYEHY 1; Do (34ech Do — AHamerp BaJka

o JHy pyubsl).
Ias onpeneieHuss BeNMYHH o, | -—cosa, sin. u tg x yno6ro
nonbsoBaTbest Taba. 1.
Tabruya 1

3HaueHHA TPHroHOMETPHUECKHX GYHK UMM

a® cos a {—cos a sin a tg a |{a® o8 a {—cos a sin a tg «

0,99985 | 0,00015 | 0,01745 T() 0\74“ 13’ 0,97440 | 0,02560 0,22500|O,2309
0,99956 | 0,00034 | 0,02518 ,0,0252{14' 0,97030 | 0,02 70 |0,24100 0, 2402
0,99939 | 0,00061 | 0,0349n '0,0350 15 0,96590 | 0,03410 |0,25880 0,280
0,99905 | 0,00095 | 0,04352 0,047 IGI 0,95130 | 0,03870 | 0,27560 0, 2870
0,90863 | 9,00137 | 0,05234 0,0524 17, 0,95630 | J,04370 | 0,2:1240 0,3070
0,99813 | 0,00187 | 0,05105 0,0611 IR‘ 0,95110 | 0,048¢0 |0,309000,3230
0,99756 | 0,00244 | 0,05976 0,069 119, 0,94550 | 0,03450 |0,32560 01,3445
0,99592 | 0,00308 | 0,07846 0,0787 20 0,63970 | 0,06030 | 0,34200 0,3640
0,99519 | 0,00381 | 0,08716 |0 0875(21  0,93350 | 0,06640 |0,35840 0,3840
0,99340 | 0,00460 | 0,09585 0,0064(22! 0,92720 | 0,072%0 | 0,37460 0, 4040
0,99452 | 0,00548 | 0,10453 0,1052|23 | 0,92050 | 0,07950 | 0,390700,4240
0,99357 | 0,00643 | 0,11320 [0, 1140y 24 0,91360 | 0,08540 | 0,40670 0.4450
0,99255 | 0,00745 | 0,12187 |O 1219125 | 0,90630 | 0,09370 “),4223)0 0,40665
0,99144 | 0,00856 | 0,13053 lO 131723 0,80880 | 0,10120 I0 43840 0, 4880
0,99027 | 0,00973 | 0,19917 0,140 4 27 0,89100 } 0,1000 "0,4°400 0,5100
0,u8902 | 0,01098 | 0,14781 0,1495]28 | 0,88300 | 0,11700 | 0,46050 0,5420
0,98769 | 0,01231 | 0,15543 0,15 29| 0,87460 | 0,12340 i0 48480 0,5 40
0,98629 | 0,01371 | 0,16505 0.167 ‘ 0,86600 | 0,13400 | 0,%0001 0,5775
0,98481 | 0,01519 | 0,17365 |0,1763]| 31 0,85720 0,14280 0,51.’)00 0.6010
0,98160 | 0,01840 | 0,19080 ,0,1945 32* 0,84810 | 0,15190 |0,52990 0,1250
0,97820 | 0,02180 | 0,20790 0,2124 |

IIpumep. 1. Onpemenuts « no panabiM: H-—h=40 unm
U Do=400 mm.

R R

-

L v o

Pt
L]

l—cosa="=F_0,1.

¢ [}

o =~ 26°.

ITo Ta6a. 1

2. Onpenenutb Doy no pamubiM: H —h=25 Mm ¥ a ==22°

D= —H=h __ 2

= = 344 MAM.
1 — coys 22° 0,0728
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3. Onpenesnts H — h mo naHHbIM: Dy==300 #x ¥ o = 18°.
H—h=2300-0,0480=~ 15 mn.

Hna Toro, uto6bl OGMETYHTb H YCKOPHTH HEXOTOphle pacuerHl,
CBA3AHHbIE ( BLIYHCICHHSMH TPUTOHOMETPHUUYECKHX (DYHKUHUHA M Jora-
pudMupoBanieM, YAOOHO TOJB30BATbCA HOMOrpamMmamu puc. l.
| paduyeckne meronab pacyera KajJuOpOBKM H 3TH HOMOTpaMMbl
paspabarsisajiuce H. ®. Jlamko u B. A. Ilucanxo [4].

Onpenenenyse VrioB 3axsata o HOMOrpaMMe MPOH3BOJHTCS MPO-
CTHIM HaJIOXKEeHHeM JHHeliKu Ha JABe KpaliHHe wWKajawl. Torga yroa
3aXBaTa OMpejeNsercd Ha TOYKe IepeceuyeHHs JHHEeHKH €O cpemHedt
WKaJMOH.

3. KoahunpeHTH BLITSKKH MO JHHHUSAM PacnoJiOXKeHHs CTaHOB

Yem GoJablue ob6xaTHe B OOKHMHBIX BaJKax,” TEM MelJieHHee
NPOUCXORNT OXJaXKAEHHE CJIMTKA H.TeM Bblllle KO3(HIIMEHT MOJIe3HO-
ro geiicTusi paGoThl Ae)opMalMy, TaK Kak NpH BLICOKHX TeMIepaTy-
pax NJAacTHYHOCTb MeTallla 3HAYMTeNbHO OOJIbLIFe, YeM NpPH HH3KHX
TeMneparypax_

Ecnu xe o6xaTHe B OGXKHMMHBIX BaJKax CJAHILIKOM Maljio, TO CJH-
TOK ObICTPO OXJaxkJaeTcs, BCIEACTBHe Yero Bo3pacraer pabora Je-
(popMauup, ¥ 3HAYUTEJbHble RedOpMalHH B HajbHeflleM yKe CTaHO-
BATCS 3aTPYAHHTENbHBIMH HJH Ha)e HEBO3MOXKHbLIMH.

Taxk kak BaJKH GOJIBLIOrO KHaMETpd, DPHMEHsieMbie A 06XKHMa
C/IMTKOB, MMEIOT CPABHHTENbHO HeGOJbiOe YHCI0 060pOTOB B MHHY-
TV. TO C VYMEHbllIEHHEM BeJIHUHHBI 00XKATHsi IPOKaTKa CHJABHO 3aTd-
ruBaercs. Bo wu3bexaHue 3Toro He ciaefyer 6paTb Ype3MEpHO
TOJICThie CHMTKH.

Kpome Toro, mocjie 3HepruyHOro o6KaTHsl CJIHTOK CJeAyeT mnepe-
1aTh B APYTYIO KJeTb C MEHbIIHM AHAMETPOM BAJKOB, HO C GOJBILAM
YHCJIOM OGOpPOTOB, MpHYeM JAHaMerp BaJIkoB AOJKEH ObiTb pauHo-
HaJbHBIX Pa3MepoB, COOGPa3HO TOJLIMHE NMPOKATbiBaeMOH MOJOCH, a
yBeJIHUeHHe Yhcia 060pOTOB, BBI3bIBa€MOE HEOGXOAHMMOCTBIO YCKOPUTh
IBHKeHHe TOHKOH M JJIMHHOH NOJOCH, JOJIKHO CO00pa3oBaThCs C
IHaMeTpoM BaJIKOB.

UeM MeHble nmonepeyHoe ceyeHWe MOJOCH, TeM GoJblle OTHOLIe-
HHe noBepXHoCcTH K 00beMy €€, cenoBaTesibHO, TeM 6oJblile OTHOCH-
TeJbHasi NoTepsl TeIla B eNHHUIY BPEeMEHH.

[Mostomy cnenyiomass 3a 0GXHMHOH NOArOTOBHTEJbHAs KJIETh
RoyikHa o6J1afiaTh BO3MOXKHO GOJBLIMM YHCIOM OGOPOTOB H OCYIIECT-
BIATL BO3MOXKHO GOJbINYI0 BRITSKKY, HACKOJIBKO 3TO [TO3BOJSIET TEM-
epatypa Merasia, MOIIHOCTS ABHratels U MPOQUIHPOBKA MOJOCHL.

B To Bpems, kak B 06XUMHO# KJAETH CJAELYET CTPEMHTHCS [0 BO3-
MOXHOCTH GLICTPO YMEHLLIHTb CeYeHHe CJIMTKA, COXPaHAs ero NpHMH-
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THBHYIO KBAJPAaTHYIO HJH INPSAMOYrOJNbHYIO (OPMY, MOArOTOBHTEJb-
Hble KJeTH HMEIOT cBoell 3anaveii, KpoMe TOro, MOAroTOBHThL Tpebye-
Mbli TpoQUIL NPOAYKTA.

3a TMOArOTOBHUTEJNbHBLIMH KIETSIMH CJAENYIOT OTHENOYHbIe KJIeTH,
B KOTOpPBIX Mojioca mpHoGpeTaer BNOJNHE TOYHBle pasMepbl H TpO-
uas 1.

Huorna otaenodHble KNeTH HMeIOT elle Gospliee Yucao 060pOTOR
1l COOTBETCTBEHHO MEHBIIMH FHAaMeTp BAJKOB 10 TeM XKe coobpaxe-
HHUAM.

Yacto, nanpuMep, B Oonee crapblx ycTaHOBKax, oGKHMHbIE, NMOI-
rOTOBHTEJBHBIE W OTAEJOYHBIE KJIETH MOHTHDYIOTCSI B ONHY JIHHHIO H
HMEIOT, cJiefoBaTelbHO, O0lliee YHCJIO 06OpPOTOB.

BTo B 6GONBUIMHCTBe CJyyaeB 4pe3BbluaiiHo HepallMoHaJAbHO, TakK
KaK ecjM CTaHy NMPHAaTb MaJioe Yyucjo o60pOTOB, OTBeYalollee yCi1o-
BUAM PaGOThl OGXKHMMHOH KJIeTH, TO paGoTa ClelYIOLIHX KieTedl OV-
IeT KpaiiHe HeNpPOAVKTUBHA; ecau Xe €My npugath GoJbliee YHCIO
060poTOB, OTBEYaldIllee YCJAOBHAM paloThl UHCTOBOII KJETH, TO B 06-
JKHMHOU KJIETH 5TO BBI3OBET HaJieKoe BhlGpackinaHne KOPOTKOH 60u-
BaHKH M 3aMejJjeHve B o6paTHOil Mmoxave ee B BaJKH, T. €. 3HAuM-
TeJbHOE TNOHHXEHHE MNPOH3BOXUTENbLHOCTH.

[ToaToMy cTaHbl HGEPEHUHPYIOT, CTaBsA KJIETH B IBe, TPH HJH ye-
ThIpe JHUHHM C pasHbIM YMCJIOM OOOpDOTOB M  pa3HbIMH JAHaMeTpaMu
BAJKOB MJIM pacrmojiarasi MXx HempepbiBHO. baaromaps sTomy, Mexny
NPOYHM, KanuOpOBKA pyuYbeB KaxKAOH JHHHM MOXKET HMeTb CaMo-
CTOSITENILHYIO Tpajaluio KOI(hHIHEHTOB BEITSXKKH, €ClIM 3TO COOTBET-
¢TBYeT HHTEpecaMm IIPOKATKH.

Hnorga na nmpakTHke B OGXKHMHBIX M NOArOTOBHTEJLHBIX PYYbAX
NPHAEPKHBAIOTCS NPHOIU3HTENbHO OAMHAKOBOrO KO3()HUHEHTA Bbhi-
TSKKH. DTO HepalHOHANBHO, TAK KaK ecad Ko3(hHuueHT BHOpaH Ma-
ABIM pajy MpeJoTAeNOYHLIX pYyubeB, TO MPOKATKa KpaiiHe 3aTsru-
BaeTca H TpebyeT, BCIEACTBHE OXJaXKIEHHS MOVIOCH!, GOJbILOrO pac-
XOAa 3HEPTHH; ecJd Ke, HA000pOT, KO(HUHEHT BhiOpan GOMbLIUM
paid OGXKHMMHBIX DyYbeB, TO PYYbH MOATOTOBHTENbHOH JHHHH He-
copa3MepHO GbICTPO H3HAIUMBAIOTCA H TPeGylOT MEPEeTOYKH MOCHe He-
fIPOJIOJIKHTEJNBHON CITyKOHL.

Orciona uenecoo6pasHo BhIGHPATh CAMOCTOSITEJbHbIE MEePEMEHHEBIC
KO3(HLUHEHTH! BbITAXKKH AJS OTIHEJbHLIX JHHHH, UTOGBI TEM CAMBIM KO-
CTHTHYTH 3HAYHTEJBbHOTO YMEHBILIEHHUS PACXCHa 3HEPTHH H YCKOPHTH
npouecc npckaTkd. [Ipn 3TOM B Ka)KJOM pyybe HYXXHO CTPEMHTBbCS K
MaKCHMaJIbHLIM KO3(HUHEHTAM BRBITSXKKH, KaKHe JONMYCKAlOTCs COCTO-
sIHHEM M KaueCTBOM MeTaJjjia, PA3MEpOM BAJKOB, MPOPHIEM MOJOCH
H MOLUIHOCTbIO ABHraTess.

1 MeXny YepHOBBIMH MJH OGXHMHHMH H MOAFOTOBUTEABHEIMH  KaiuGpamu
HCAb3# MPOBECTH Pe3KOi IPaHHLH: OAHU H T€ Xe KaJHOPH MOTYT OHTb YacThu-

HO pasMelieHH H B OGXuMHOH M B NOATCTOBHTENBHEIX KaeTAX. B atoM neqe
peuraliyio poJb Mrpaer coraacoBaHHe paGoOTH BceX KJeTed.
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UYem MNpolle OKOHYATEAbHBIA MPOQHIL M yeM NpoyHee MarepHal
BaJKOB, TeM O0Jbllle MOXKET ObITh KOS(HLUHEHT 00XKaTHsI WJIH BHITAX-
KH.

ITpakTHKa BhIpaboTaja cjefyiolde KO3(PHIUHEHTH! BHITAXKKA,

Jasa dacoHHbIX MpoduIIei:

1) Aas OTAeJIOUHBIX BAJIKOB

2) Ans YepHOBHIX BANKOB mpoduiei
= 1,2 = 1,3;

3) nas yepHOBBIX BajkoB mpoduuefi L , L, Ly, ZHT. 0. p =
=13= 1,4;

Hnsa o6XKMMHBIX BaldkoB p =1,2--1,85,

Ias coproBoro kenesa, 0cO6eHHO A5t GbICTPO CTBHIHYLIEro MeJ-
KOCOPTHOro, KO3()HUHEHTH BHITSIKKH clenyer 6paTh cjlefyioline:

1) Ans YMCTOBBIX BaJIKOB p -= 1,14 =+ 1,15;

2) anis NOArOTOBHTENbHBIX Baakos p = 1,14 +1,20;

3) Ans KBaapaTHBIX M OBaJbHBIX pyubeB p = 1,2 +1,8:;

4) Ans cTpeabyaThiX H POMOHYECKHX pyubeB p =1,4+ 1,6,

Jns nojocoBoro H 06PYYHOrO evie3a B YEPHOBLIX H MOATOTOBH-
TENBHBIX pyubsix p == 1,3 % 2,0.

p=11+ 12
'L’_I7E HTO p=

2 3axa3z 6576



TJIABA 2
YUIHPEHHE

’

1. Cpo6Goanoe yumpenune

[lpn pacuere xanHOpPOBKH HEOOXOAMMO YUHTHIBATH YIIMPEHHE
Merajla B BaJKax.

ITpu npokaTKe B NTaJKHX BaJKaX HJIH B JAOCTAaTOYHO CBOGOMHDLIX
no IMHPHHE IVIOCKHX KajHGpax YIIHpeHHe pa3BHBaercd CBOG o A-
HO; ecJH e Kajubp TeCeH, TO YIIHPSIOIIMACA MeTaJsl BCTpedaer
6OKOBble TPAHH PYubsl, H YIIHPEHHE CTAHOBUTCA HECB OO O L HHI M.

Ecnn B pasjiMyHBIX yacTaXx Npoduis NpoKaThIBaeMOfi MOJOCH
CoBepliaeTcss OTHOBPEMEHHO pas3JiMuHoe ofXKarHe, TO B ouare Jje-
dopMaLuH NPOHCXOAHT BLIHYXKIEHHOe IepeMelleHHe MeTaJjsa B CTO-
POHBI, ¥ YIIHpPeHHe NPHHUMaeT HEeHOPMAaJbHO GoJbliHe pa3MepHl.
Takoe ymmpeHHe Ha3bIBAalOT BHIHY K JL€ HH BI M.

B Hacrosiuielf ryiaBe paccMaTpHBaeTcss Bompoc o0 onpeneneHun
BE&JIMIHHB! CBOOONHOrO YUIHPEHHS,

YunipeHne npu NpoKaTKe 3aBHCHT OT MHOTHX NEPeMeHHBIX (ak-
TOPOB: BeNHYHHHl 06GxkaTHs1 (aGCOMIOTHOrO W OTHOCHTENBHOrO), TOJ-
IIMHB! ¥ IUHPHHBI NMOJIOCH, AHAMETPa BAJIKOB, KO3(HIHEHTa TpeHus,
TeMnepaTypbl H CBOHCTB JedopMHpPyeMOro Merasja, CKOPOCTH
JedopMalluH NMpH NpOKaTKe H AP.

B oreuecTBeHHOfi JIHTEPATYpPe MO NMPOKaTKe OMVOJIHKOBaHO 6OJb-
o€ YHGJIO PaGoT, MOCBAIIEHHBIX HCCAeNOBaHMIO yuwiupeHus. Otchl-
nasi HHTepecylomuxcd k¥ «MaTepuasiaM NO TEOPHH NMpoKatku» [5, 6],
rle coOpaHbl MO4YTH BCce PaGoThl MO BOMPOCY YLIHPEHHS, YIOMSHEM
JWlib HMEHa TeX PYCCKHX HCCJAeloBaTeNel, KoTopble NajH (opMyJbl
Afg pacyera cBOOOAHOrO YIUMPEHHS NPH NMpPOKaTtke (B XPOHOJIOTH-
YeCKOM MOopsAlKe).

dopmyna Ilerposa [7]:

B,—B, = ( 0,47 + 0,68 —”—;‘—")H;hVR(H——h)- ()
dopmyna 3JioTHHKOBa [8]:
B, — B, — H—-h — ).
»— B, 0,66H+h R(H—1) (2)
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dopmyaa AnekcanapoBa u Jlamko [9):
H—n

iV RH—=R). ©)

®opmyaa Yuxuposa [10]: '

32_BI=C(H—h)1/—h’i. )
®opmyaa Xeiina [11]:

32—31 = tgebr(H_h)]/R(H—h) .

Bg - B]_ = Cfe‘b‘

- (5)
®opmysa Baxrumosa [12]:
B
B, = e o—— (6)
{ g (H=hVR(H—h)
H B,

dopmyna ['y6kuna [13]:

Bz—Bl-—-(1+*—’g—”)(f1/R(H—h)—i’——;")’%’. M

Anamus dopmya (1—7), cpenannniil O. UuxukossiM [14], noxa-
3an, yto (opmyna I'yOkuna HanGosnee BepHO OTpaxkaeT MAeHCTBH-
TeJbHOE yiIHpenue. Ity ¢opmyay, a Takxke ¢opmyay DBaxrtunosa,
NAIOUIYI0 XOPOWIYIO TOYHOCTb, MOXHO PEKOMEH/IOBaTh AN IpaKTHYe-
CKOro NPHMEHEHHS.

CaoxnocTe pa3paGoTKn TOUHBIX (GOPMYJ yLIMpeHHs1 ycyryGaser-
€ (DH3HYeCKOH CTOPOHOf HCTedeHHsT MeTasna., Cioga OTHOCATCA:
COCTaB MeTaJuia, ero TeMmneparypa, COCTOfIHHe IOBEPXHOCTH BaJKOB
H neopMHpyeMOro Merajvia, KO3pUIHeHTH TpeHus, NopsAoK o6xKa-
THH, CTeneHb HaKJema H T. 1.

MHorouncyieHHBle HCCJIEOBAHHA COBETCKHX Y4YEHBIX [OKa3aJH
3HauuTeNbHOE BAMAHHE 3THX (DaKTOPOB Ha BEIHYHHY YIIHPEHHS; 3TO
lOBOPHT O CYLIECTBOBaHHH CJIOXKHBIX B3aHMO3aBHCHMOCTEH MeX1y
(H3uYeCKIMH 1 reoMeTpPHUEKHMH (aKTOpaMu AedOpMaluK NPH Mpo-
Karke, [locraTouHo yka3ath Ha paGore Mr. M. [laenosa [15], I1asB-
MoBa u KMBanoBa [16], ITaBnoBa u I'aamasa [17], Pyn6axa u Capra-
Ha [18], Pya6axa u Cepepaenko [19], Bpaukoro u AnekcaumpoBa

0], Bpauxoro [21], 3moTHukoBa [22], Jlowkapesa [23], Csene-
Uleya [24], ®emocoma [25], UuxukoBa [26], JlaGysoea [27] &
apyrux.

B kavectBe mpumepa, MOKa3bIBAIOIIEr0, HACKOJbKO CJIOXKHA 33aBH-
CHMOCTB yIIMpeHHsI OT (PU3HYECKHX H XHMHUYECKHX (PAKTOPOB, MOMKHO
2&
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TIPUBECTH BbIBOABI, caejaHHble ['mu3Gyprom u TIeabaepmanom [28],
a Taxkxe UwxukoBbiM [26] npu HCCleNOBaHMH BJIMSHMS OTLENbHBIX
XMMHYECKHX 3JIEMEHTOB M TeMIepaTypbl MeTa/sla Ha BeJHYHHY YILIH-
peHus |28].

Ha pennundy yunpeHns piuser GoJbluod KOJHYECTBO Pa3HOOG-
PasHBIX nepeMeHHBIX ()aKTOPOB, H3 KOTOPBLIX MHOrHME He MOIVT GbiTh
BbIpaXKeHbl MaTeMaTHyecKH. [ToaToMy mHOrza GblBaerT HepamHOHAJb-
HO MOJb30BAaThCH BechMa CJIOXKHBIMH  (OPMyJIaMH IJii  pacuera
M3MEHeHHS] LIHPHHBI MOJIOCHI NPH NpokaTKe., [ns pacyeroB Kaiu6-
POBKH NpPOCTHIX NPOMHIEH 9aCToO MOXHO OrPAaHHYHTBCA TaKHMHU
BaXXHEAUMH (aKTOpaMH, BIHAIINMMH Ha yWMPEHHe, KaK BeJHYMHa
o6xaTud, TOJNUWHHA MOJOCH H JAHaMETpP BaJIKOe.

ITpy npaBuJbHO RHIGPAaHHBIX KO3(HIHEHTaX YUIHPEHHE, BbIYUC-
JIeHHOe TIO MPOCTeiiled M3 (GopMyJ, HOCTaTOUHO OJNH3KO K ylumpe-
HHIO, BBIYHCJIEHHOMY no HauboJiee CJIOXKHOH (opmyure.

CpaBHHM pacyeTHyI0 H (DaKTHYECKYyI0 WIMPHHY mojiockl (Bp) mpu
npoKaTKe B IMIaAKHX YYTYHHBIX H CTAJIbHBIX BaJKaX 3arOTOBKH MaJlo-
YIJIEPORAMCTOH CTaNH NPSIMOYrOJbHOTO CeYeHHs WHpHHOH 25—130 mm
npu Kod(pHLHEHTaxX BHITHKKH p OT 1,1 no 2,7 [6]. Benrnuuna pakru-
7eCKOTO YIIHPEHHs CpPaBHUBANACh C PACCYHTAHHOHX MO CJEAYIOUIHNM

tdhopmynam.
1. ®opmyna DkenyHzpa:
33—3?=4m1(H—ft)——2m(H+h)llngz-, (8)
1
rae m— LOSVRHE=N—1,2(H —h)
H+nh !
1=V R(H—),

f=1,05—0,0005 7°— s CcraabHbLIX BaJKOB,
f=0,8 (1,056 —0,0005 7°) — ANt 4yryHHbIX 3aKaJNEHHEIX BaJKIB.

2. ¥Ynpouwennas ¢opmyna DKelIyHAA: NPHHAB 1n§2= By —1,
MOXHO YNPOCTHTb (PopMyJy Tak: ' '
By=—A+ ) A+ Bt +d4mi GH—h) , 9)

rae
A=2m(H+h) =5 1=y R(H—h).
1
3. ®opmyma JKésa:
By—B,=a(H —h). (10)
4, ®opmysna Hleavaa:
B,,-—B,=H;hRsin2a. (11)
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5. ®opmyna Cepraueka:;

H—h R '
B,—B,=2=""1/ X,
—B=22t/ R (12)
6. ®opmyna 3ubens:
32—31 == 0,35
7. ®opmyna TpuHKa:
B.—B, =%(l+n):t‘/ na +(‘+”)2, (14)

B, 1 —A 2

H=h_ o, —___ﬁ;hz
=" n=08 1 I/R(H h) ( 2).

Hns ynoGcTBa cCpaBHeHHA Bce ﬁo.nyl{enﬂble JaHHble CBeJIeHh
B Taba. 2

H—h

vV R(H—R). (13)

rae

Tabauya 2

CpasHenne (haKTHUECKOro M pPacueTHOro YUWIHMpeHHA Apn NPOKaTKe
MaJIoyrJaepojancToft cranau

B, pacueTHOe OO0 PopMynam

]
D | T | H| & . §§
pd IR Bl M ‘Eg' ® | @ | do (ml a2 | a3 | an

b
280 | 980| 8,6| 3,4|2,53| 18,0/ 18,0 15,0 11,6/ 16,6| 12,5| 16,7| 16,8
280 |1020|10.,8| 4,0(2,70| 22,5/ 22,3| 19,8| 14,4 22,7| 15,1| 17,8] 21,0
240 11000 20.0[15,8| 1,26 | 22,0 22,4| 22.8| 22,1} 21,1] 21,7| 21,7| 22,2
250 | 950|24.,0(12,0(2,0 | 33,5| 33,8 35,1/ 30,0/ 35,6| 28,6| 30,8{ 34,3
250 {1000]28.3|21,9(1,20! 32,0/ 31,8| 31,8/ 31,5/ 30,2{ 30,5| 30,5 31,8
230 [1000|31,0(22,0| 1,35 34,0, 34,3 35,6/ 35,0 33,8| 33,6| 33,8| 25,3
370 [ 1050 | 36,5 |30,3| 1,20 40,0( 39,7 39,9] 39,6 37,8| 38,8| 38,8! 39,6
390 | 900|41,7|27,1|1,54]| 52,1| 52,4| 53,2 49,1| 49,6| 47,0| 48,4| 52,2
370 | 950|50,0(30,0|1,66| 61,0 61,1} 64,2 60,0 62,9| 56,4| 58,2| €4,0
403 |1050{57,0|41,0{1,30| 63,6/ €4,0/ 65,9 65,0 43,1| €2,0| 62,6! 65,0
570 | 1100!82.2|57,1|1.41] 95,7 ¢6,1| 6.0 0.6/ ©3,0| €0,0| 01,7| 6,0
315 [1050(17,2(15,6|1,10| 25,9] 26,0/ 26,0 26,1| 25,5 26,0| 25,6| 26,1
230 | 950[0,35] 8.0[1.17| 30,0 30,2| 30,3 28,0, 29.5{ 30,1| 29,9| 30,6
230 |1000(19,0(13,1|1.45| 39,9 40,1| 41,0 39,2/ 38,8( 38,6 39,0| 41,8
240 | 950(13.1[10,9|1.20| 41,4] 41,1| 41,4 41,0 40,3| 41,0| 40,8} 41,7
280 [1050| 4.4| 2.9|1.52| 50.1| 50,4| 50.5| 49,4, 49.2| 50,0| 50,3 | 53,4
387 | 1150 | 10.8(15,3|1.30| 62,5 62.8| 63,4 62,4/ 61,0| 62,5| 62,4 €4,8
601 | 750(39.1(28.5|1.37| 79,0| 79,6| 81.1| 73,5| 74,0| 74,9| 75,4 79,5
387 [1100|15.5(12,0| 1,29 81,1} 81.4| 81,9/ 81,3 81,6 81,6| 81,6| £3,4
580 | 840|58,4|40,5]|1,44]103,5103,5106,2| 97,4 €9,2| €8,0| 99,1[1¢5,5
601 | 840|40.5|27.9|1.45/113.8114,0[116.2/107,7;109,4|109,2 | 11,2 | 116,4
598 11060 |38.0(23.0|1,65|123,0(123,7/128,9{118,5/ 123,5|120,5|122,7|135,5
570 | 750(76.0|60.8 1.25(136,5/137,3(139,1(136, 1| 134,7 [ 135,9 | 135,6 | 139,9
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Jlanabie TaGaHIBl NOKa3bIBAOT, YTO NPH KO3(HIHEHTAX BBITTMKKH
# <20 npocrefuas ¢opmyia (10) maer BeamuuHy yIIHpeHud,
JOCTaTOYHO GJHM3KYI0 K BbIYHCJIEHHON no HamGosee CIOXKHOH U3 BCEX
dopmyn (8).
Tounoetb pacueroB no (opmyne (10) moxer GbiTb MOBbILIEHA,
€CJIH JOMOJHHUTENbHO yuecTb (Gaxropul H u D.
Beens B dopmyay (10) nepemeHHbIA kosHULHEHT @, 3aBHCALIHMHA
or H u D, MOXHO Dpy-

‘ KOBOACTBOBaThCA (C J0-
eri T 11 CTAaTOYHONH B TMpaKTHKe
a5 7= 500} 4o pacyetoB  KaJHGPOBOX
g% 0= 3002007 / TOYHOCTbIO) JHATPAMMOIL,
J npenjoxenHoii A. I. Bu-
421~ = HOrpafioBLIM (pHC. 2).
4"1”=.’2”?','2‘1\‘11 — == Ilpu srom umeercs B

BHAY cBOGOmHOE YlUHpe-
HHe, orpaHHyeHHoe 6o-
KOBLIMH TDaHAMH pyubsl
TakuM o6pasoM, 4TO BhI-
NyKJblT MEHHCK yUIH-
PEHHOH 4aCTH COBEPIIEHHO 3amnoJHAEeT INPIMOYIOJbHEIE NPOdHIb
pyubs 6e3 3ayceHleB H 6e3 HEBLINOJHEHHST YIJIOB.

Bo Bcex pacuerax KaJHOpOBOK, NPHBEJEHHBIX B NOCJTENYIOLINX
rJIaBax, [oKasarelb YIIHPEHHS a ONpeAensalcs No AMarpaMMe pHC. 2,
a ywupeHwe — no ¢opmyae (10).

EctrecTBeHHO, YTO mMpHMeHeHHEe Ipyrux, OCojee CJIOXKHBIX, HO
6oJiee TouHblXx hopMya (Hanpumep, dopmva I'yOkHHa uan DKenyHaa)
TaKxXKe BO3MOXKHO H HE MeHseT H3JOXKEHHOH METOJAHKH KaJlHGpOBKH
a0 CyllecTBy.

! . .
700 600 500 490 30 200 100 0 Kmm

" Puc. 2. HMuarpamma ana BuGopa Koabu-
LUHEeHTa a

2. HecpoGoamnoe M BHIHYKAEHHOE YIIHpEHHEe

B ¢acoHHbIX MPOPHIAX ECTeCTBEHHOE YIUHPEHHe HCKaXKaercs
BecbMa CJOKHBIM TEUEHHEM MeTa/Lla M3 ONHOU 9acTH MONepPeuHOro
ceueHHa Mpouiast B APYIYIO YalTb.

MeTta/n B pasHbIX 4YacTaXx (PacoOHHOro Npodmwis TOABepraercs
pa3HOMY BEPTHKAJbHOMY MM GOKOBOMY OGXKAaTHIO H HMEET CTpeMJe-
HHe TeYb H3 MecT GOVIbIIero 06XKaTud B MecTa MeHbliero OGXKaTHs.

Ecan npoxaTka BEAETcs B [VIaJKHX BaJKaX, TO YUIHPeHHe CBO-
60nHO, TaK KaK He cTecHsercA rpeGHsAMM BaJKoB. B 3sToM ciyuae
NpOKaTaHHEI B HECKOJbKO MpPOMYCKOB KBaJparT INOCTENEHHO mpeapa-
IIAEeTCs B MOJOCY C 3aKPYIJIEHHBIMH IPaHAMH.

C KaxABIM MPONYyCKOM TI0JOCa Jejaercss Bce LUMpe H LIMpe, HO
npH 3TOM IUIOCKHe FPaHH KBanpaTa CTaHOBATCS BBUNYKJBIMH, a NpH
60JIBIIOM BEPTHKANLHOM OOKaTHH — Aaxke NOJYKPYTJIbIMH.

IIpu sTOM BO3MOXKHBI CJIy4aH, KOrja BCJIENCTBHE TOMydaiolHXCA
IpH BhLIAABIHBAHHH MeTa/lia HANPSKEHHA NPH HEJOCTAaTOWHOH M-
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CTHYHOCTH METajjila Ha NOBEPXHOCTH 3aKPYIVIEHHBIX IpaHelfl MosB-
ASI0TCA TPEIHHbl WM PBAHHHBI; KOTOpLle NMPH JaJjbHeMlIel Mpokar-
Ke PacKphIBalOTCs BOe LIMPe M LIHpe.

Ecin mojockl KaTalOTC B 3aMKHYTBIX DYUbSX, TO CBOGOLHNTO
yirMpeHHs He OYXeT, TaK KaK OHO BCTPeuaer nperpaiy B rpe6uaax
BaJKOB, M mojoca NPHHHMaer (GOpMY pyUbs.

Ecan npu sToM 3amanHas B pydedl novioca OYAeT HeAOCTaTOYHO
WHpOKa, TO U3 PYubs BHIAKET NOJOCA ¢ HEBLITOJHEHHBIMH YIJIaMH;
HaoObOPOT, eCyIH 3ajaercss UPEe3MEepPHO IIHPOKas Moyioca, To YLIHPHB-
uiHicA MPH MPOKaTKE METaJJl He TOJbKO 3aMOJHHT BeCb NPOpHIb
pyubsl, HO BBIZABHTCS €llle B 3a30Pbl MeXJy Balkamu, obpasys 3ay-
cenilbl. HakoHen, ecin ylMpeHHe MPaBUJILHO PACCYHTAHO H, TaKHM
o6pa3oM, BoiGpaHa HyXHas LIHPHHA 3afaBaeMoOll B pyueill NOJOCH, —
MeTaJlyi [IpH NPOKaTKe 3alOJHHMT Bechb pydyell 6e3 u3bbTKa M Heno-
cTaTKa ¥ BBIXOAfIIAf M3 PYYbsl MOJIOCA MOJYYHT TOUYHBIH H YHCTHIH
1po(pHIIb.

CepHUCTHII ¥ HeJOCTAaTOYHO PACKHCJCHHBIA MeTaJJ CKJIOHEeH Ja-
BaThb TPEIUIMHbI H DBAaHUHK TIpPU NMPOKaTKe, MOITOMY €ro cCJedyer
KaTaTh, M0 BO3MOXHOCTH, B 3aMKHYTHIX DyubsfX, uToObl H306exaTb
o6pa3oBanusi rpaHefi, NMPeNOCTaBJeHHbIX CBOGOAHOMY YIUHDEHHIO.

OcoBeHHO YYBCTBUTEJbHH K TpelluHaM yrinl GomBankn. O6pa-
30BaHHE TPEUIMH B YIVIaX XOPOIUO INpeROTBpallaeTcs MNPOKAaTKOH
B pOMGHYECKHX PYYbfiX, B KOTOPbLIX NMPOKaTKa HJET C NOBOPOTOM IO-
Jochl mocjie Kaxaoro mpomycka Ha 90° m KOTophle JHalOT KaTaHbie
NMOBEPXHOCTH CO BCEX UYeThpex CTOpOH, MPHYEM Yrjb MomapHo
TO MOABEPraioTcsi CBOGOAHOMY YIUHPeHHIO, To OOXKHMMalOTCsT NPH MO-
BopoTe GonBaHKkH Ha 90°.

UepenosanneM pPOMOGHYECKHX HJIH KBaJpPaTHHIX pyibeB C OBajlb-
HBIMY elne JY4Ylle npeaynpexiaercd obpa3oBaHHe TPEUIMH B YIJax
(pe6pax), Tak kak npu mepexose or pomba (KBagpaTa) K OBajy

8
e

—%

o/
Puc. 3. Ilepexox yrnos Ha rpaie (H Hao6opot)
B KBaJAPaTHHIX, POMOHUECKHX H OBaJbHHX KaJau6pax

(puc. 3) yram pom6a (KBafpaTa) Mepexoiar B PaHH OBaja, a rpa-
HH poM6a (KBajpara) MO;BepraioTcs CBOGOJHOMY YIUHpeHHIO, o6pa-
3ya yroml oBaJa. I'Ioc.nelpme B caepymiouleM pombuyeckoM (KBagpar-
HOM) pyupe mozxBepraioTCs BepTHKaJbHOMY o6XaTHIO, a TPaHHM OBa-
J1a 06pa3yloT FOPU3OHTAJBLHYIO Mapy yIJIOB HOBOrO pomba, H T. A.
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Viupenve B POMOHUECKHX H OBaJbHHIX PY4YbfX MOJABEpraercs
HCKasKeHHIO 110 CPaBHEHHIO ¢ HOPMaJbHLIM YLIHpEHHEM NPAMOYIoJib-
HOl GONBaHKK B I[VIaAKHX BaJKax.

a) Ywuperue npu npoxarke pomba 8 pombe

PaccMOTpHM NPOKAaTKy PpoMOHUYECKod 3aroTOBKH B POMOHUYECKOM
pyuse (puc. 3). Pa3oGbeM pOMOHUECKYIO 3arOTOBKY Ha NATh BEPTH-
KaJbHbIX TOSCOB: LEHTPadbHbIA I, ABa CHMMETPHUYHBIX CpeIHHX 2
U 4 u IBa KpailHHX 3 H J.

Eciv 6 3TH nATb MOSCOB He ObUIM  CBA3AHLl MEXAY
co6010 €IMHCTBOM INIACTHYHOTO Me-
Tajna, TO BHITAXKKa Kaxuoro npo-
Hcxoauna Obl HE3aBHCHMO;, HE3aBH-
cuMbIM Obllio 6b1 KM YIIHpEHHe KaX-
noro nosaca. QueBuano, nmosac I mo-
JY4Ha Obi HauOGOMBUIYIO BHITSKKY,
TaK KakK OH mojBepraercg HanG0Jb-
IeMY BEPTHKAJbHOMY OOGKaTHIO;
Haobopor, nosdca & u 5, noayyamo-
[I¥e HHUYTOXKHOe 06}KaTHe, BBITATH-
BaJuCh Obl MEHbHIe BCeX; CpeldHHe
nosica 2 u 4 noavuunu Gl mpome-
JKVTOUHYIO BBITSIKKY.

10 Ha puc. 4 npencrasneno ofxa-
THe poMOHMYECKOH  3aroTOBKH B
pomGHueckoM kanubpe, mnpeny-
Puc 4. TIpoxatka pomGuueckoli CMaTPHBAIOLIEM YuiipeHue a=—
3arotoBkn B pomGuueckom kamu6pe — 0,3 (H — h).
¢ MecToM AJ5 VITHPEHHS PasMepr pom6a, nocTynamouero
B pyue, 135X 110 mm; Q, =
=7430 wmn2, Pasmepnl pomGuueckoro pyubsi' 118 X 107 mm; Q,=
=6320 mm2. Cpemnufi K0s(HUHEHT BHITAXKKH, CJIEIOBATENbHO,
7430

=130 _ | 176.
ter = 5320

135

1
FaNa
L

BhIdHCIHM 3JIeMEHTapHbIe KO3(HIHEHTH! BLITSXKKH IJIS Kax/[0ro
H3 ONHHHANUATH BEPTHKAJbHHIX CJIOEB, Ha KOTOPble pa3GHTo Nolie-
peuHoe ceueHHe pomba M Kaaubpa:

B CHOSAX 7 M 77 py,1y = 1;

Bciaoax 2 u 70 _uz,w=—§-i= 1,118;

s

B cloAx 3 u 9 93,9=—§;— = 1,173;
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B CIOIX 4 U 8 uy =%= 1,229;

B CHOAX 5 U 7 psg = '?;9= 1,236;

135
6 = — = .
B CJioe e = - 1,261

HaiinenHbie Ko3¢HUHEHTHI BBITIXKKH HaHECEHbl Ha AMarpamMmy
B BHJIe KPHBOii aba.

Ha puc. 5 mpexcrasieno o6xkartue POMGHUECKOH 3arOTODKU
B pomOuueckoM Kanubpe, He NperyCMaTPHBAIOUIEM  YUIHPEHHS;

135

18

Puc, 5, Tlpokatka poMGHYecKOR 3aroTOBKH B pPOM-
6uueckoM Kajnbpe Ge3 MecTa AJAA YIUHDEHHA

B 3TOM CJyuae psA KaJuGPOB CTPOMTCA MO NPABHJIY: BHICOTA mpe-
NbIIyHIEro paBHa HIMPHUHE NOCJIENYIOLIETO.

Pasmepnl pom6a, nocrynawomero B pydet, 135X 118 mun;
Qy=7960 mm2. Pasmepn pomGuueckoro pyubst 118 X 107 mm;
Q>==6320 mm2. CpenHHii KO3(HIHEHT BLITSIKKH, CJ€I0OBaTeJbHO,

=10 _ 185 _ 9.

KoaduuueHTH 3/ieMEeHTapHBIX BHITAXKEK B KaXKIOM BepTHKaJbHOM
Clloe 3mech MOBCIOLY OMMHAKOBEI M TaKxKe paBHbI p = [,26.
PaBeHcTBO K03(HUMEHTOB BHITSXEK BO BCEX 4YacTAX HeTPYAHO
Bunets u3 cuexymotiero nocrpoeHus (puc. 6). OueBuaHo, HMeeM
AA, CN DD, CN

= U
BB, M

EE, cM’
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Orcrona

AA, _ DD,
BB, EE,

a cJjaenoBaTelbHO,
AA o BB]

DD, EE,

QueBnaHO, B KAXKIOM CeYeHHH TIOJYYMM TOT ke pesyJbTar,

AA, __ 135 96
BCIOlly 13 — B&JIHUHHA OJHa M Ta XKe, paBHasa Z)F, = 107 ’ .

ITosToMy auarpaMMa KOS(QHUMEHTOB 3JIEMEHTapHBIX BHITKEK
sgech — npaMas aa (cM. puc. 5).

[5 1epsoM ciysae (cM. pHC. 4) MBI BHIHM, YTO KOS(DHIHEHT €~
MeHT2PHBIX BBHITAXEK DPaCTeT OT KpaeB K CepeluHe, HO B AeACTBHTENb-
HOCTH MeTaJJ npeiacTraBiasger cobofi 0fHO Lesoe H HMeeT HEKOTOphIf
cpeaHuli Kos(DHIHEHT BHITAXKKH Pep =1,176, npo-
MEXVTOUHLIT MeXAY KO3(DHIHEHTOM  BBLITSKKH
KpalHHX M cpeauHx nojioc. OTciofa fCHO, 4TO Bbl-
TAXKKA CPEIHHX M KpalHMX YacTell MOJKHa INOIUH-
HATLCS BLITAXKKE cJoeB 3 U 9.

BcaenctBue sToro cpefiHue cion 4—8 HOJIKHEI
HMCOBLITaTh TIOCTENEHHO YCUJHBalolleecs YIUHpEHHe
or ciioa 4 X 6 u or caost 8 k 6, a Hapy:KHBle CJIOH
1, 2, 10 w 11 pOMXHB MCOLITaTh OTPHUATENLHOE
yiupenue L.

B peasyabTaTe nociefHee B 3HAYHTEIbHOH# Mepe
MOKET KOMIIEHCHPOBaTh IOJOXHTENbHOe YIIHPEHHE
CPeNHHX CJIOEB, M ofuylee YUIHpDeHHe MoOXKeT ObiTb
HHXKe, YeM TIPH NONXOGHOM e OGXKaTHH B MIOCKHX

=u,

Puc, 6. dua
rpamMva pa- PyubaXx.
BEHCTBA BHI- Bo BTOpoMm Cayuae (puC. 5) BClogy HMeer Me-

THXEK BO
BCeX wacTAxX
nOJIOCH

CTO HOpPMaJbHOE YIIHpeHHe, NOAoGHoe YIIHPEHHIO
B IJOCKHX PYuYbfiX, H CYMMapHOe yIIHpEHHe 3I€EChb
HeCKoJNbKo Goubile, 4eM B TMPeIBIAVINEM CJayyae.
Onxako ymupeHue 3nech HeCBOGOAHO, T2K KaK CTeCHAeTCst 60KOBbIMH
cpansMH Kanau6pa. Ha puc. 5 HaneceHa B mpoekuuu kpusas MN ro-
4eK NOCTENEHHOro 3axBaTa BalKaMH pa3HbiX BEPTHKAJbHBIX CJI0EB
LIaHHOTO CeueHusl. DTa AMarpaMMa MOKas3biBaeT, YTo poM6 B KaxJoMm
MOMepeYHOM CeueHHH CHayaja 3aXBaThiBaeTCs B BEPTHKAJIbHO pacrno-
NOXKEeHHbIX BepIIMHAX M 3aTéM TOJbKO MO Mepe NPOABHKEHHS MOJO-
Cbl Blepell MOCTENEHHO 3aXBaTbiBAalOTCA BaJKaMH OTIEJbHbE TOUKH
CTOPOHH poM06a, W B MOCJENHIOI Ouepelb 3aXBaTBIBAIOTCA TNOPH3OH-
TaJIbHO PacnojioxeHHble BEPLIHHBL

Bnaronaps stomy nosaiu BaJakoB B Meraluie 00pasyercs BOJHA,
Gerylllasg OT BepPTHKAJbHBLIX YI0B poMGa K FOPH3OHTANbHBIM, BhI3bi-

1 T. e. yraxky. Ped.
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BalOllasl CHayajla yWIHPeHHe MO3aJH BaJKOB !, a 3aTeM yTAXKKY ero
BCJICACTBHE TOTO, YTO BOJHA INOCTENEHHO YBEJHYHBAET BHITAXKKY
K KPasM MOJIOCH, NHTAIOIIYIO BRITAXKKY LEHTPANbHOH 4acTH 2.

6) Ywupenue keadpara e osarvrom Karubpe

PaccmoTpum npokaTKy KBaJpaTHO 3arOTOBKH B OBAJbHOM PYUbe,

Pa36us kBaapat (cm. puc. 3), nocrynaiomuil B oBaJbHEI pyuef,
Ha BepPTHKaJbHble nofAca I, 2, 3, BUAUM, yTo 3/€Ch HauGOVIbIIE] Bhi-
TAXKKE NMOJABEPraioTcs nosca, Jexaune GIHke K Kpal.

Ha puc. 7 npuBenena auarpaMMa KO3(HIHEHTOB 3JI€MEHTapPHBIX
BBITSI2KEK JJIsE 3TOr0o cayvas.

Ilpu npoxaTke oBaja B KBafpare (puC. 3) CpelHHe CJIOH HMEIT
MHHHMYM BBITSIXKKH, 2 MAKCHMYM HaXOAUTCS BeCcbMa GJHM3KO K GoKaM
oBana. 3aTeM KO3MDHUHEHT BLITAXKKH OdeHb KPYTO majgaer mo l.
Cpeanufl KO3()MUHEHT BBITAXKKH COBNAfaeT C SJAEMEHTapHbIM Cpe-
HEro cJos.

CreoBaTeNIbHO, BBHITSKKH OCTAJIbHBIX CJIOER MOAYHHEHL! BbITSNKE
LEHTPAJILHOrO CJIOS!, H H3GLITOK 3/1€MEHTaPHLIX JUIHH Y KPaeB MOJOCH
(II€T HA Da3BHTHe BBIHYXKIEHHOrO VIUHPEHHS.

Iono6uyio e KapTHHY mNpeNCTaBIsSeT INpOKAaTKa KBajpara
B oBajte (puc. 7). ViIHpeHHe KBajpaTa B OBaji€, CJeIOBaTENbHO,
HOCHT CHJIbHO BLIHYKJEHHbIH XapaKTep M HOMKHO GbITh BEJHKO.

8) Ywuperue 8 pombuueckux u 08anrbHbiX Kaiubpax

PaccMoTpuM fIBJIeHHe TIPOKAaTKM B POMOMUECKHX M OBaJbHBIX
kxaaubpax ¢ TOUKH 3DEHHA OTHOCHTENbHBEIX CKODOCTell Merajna
U BaJKOB.

Pombudeckaa mnoacca B pOMOHYECKOM Pyybe KPENKo MAEPIKHTCH
TPeHHeM B BEPTHKAJNBHEIX YIJIax PYuYbfl, TaK KaK 3[eCb NPHJIOKHO
HanGoJplllee JaBJeHHe, NMOITOMY CKOPOCTL TOJIOCH, BBLIXONAINEH H3
BAJIKOB, PaBHa OKPYXKHOH CKOPOCTH BaJIKOB B BepILHHE pyubs S.

BoxoBhbie rpaHd pyubsl ONEPEXaioT NMPOKATHIBAEMYIO B HEM IOJIO-
Cy, CocOOCTBYs YBEeJHUEHHMIO BHITSIXKKH KpafiHHX CJIOEB H yMeHblue-
HHIO yluHpeHHS Merajlla B HHX.

KBazpaTHas mosioca B OBaJbHOM pyUbe KpPemko AepIKHUTCH

| Tounee — B HauanbHOH o6GnactH ouara Aebopmauun, Ped.

2 B HauadbHHH MOMeHT OGXHMaKWTCS  TOJALKO CpeJIHHe [0 IITHpHHe
BEpPTHKAJbHEE 3JeMeHTH MaHHOrO [oHmepeyHoro cedyenms mnpoduas, Tax
Kak Bce OCTaJIbHOE CceuyeHHe elle He OGXHMaercss, TO OHO YHAepIKHBaeT
OT BHTSKKH CPelHHE SJIEeMEHTH, KOTOphe H Mai0T BHHYXIeHHoe yurHpenue. [lo
Mepe BXOAA JAHHOrO ceYeHHs B ouar AeopMauuMH KOJHYECTBO HEOGXKHMAaeMHX
BEDTHKA/NBHEIX SJIEMEHTOB YMEHbUIAeTCH, H OHH Bce MeHblle CHEPIKHBAIOT BH-
THXKKY CPEAHHX SJIEMEHTOB, NOSTOMY YIIHpEHHe HX YMEHbHIaeTcs N0 NpefeoB
cBo6ofHoro ymupernus. Koraa ke ocraiorcsi HEOOGXKATHMH TOJBLKO KpaitHHe Bep-
THKaJIbHHe 9JIEMEeHTH, TO CpelHHe OGXHMaeMhle HAYHHAIOT UX YBJEKaTh
33 coGofl, BHTArMBaTh Ge3 OGXKATHA, M IOCJENHHE, CJelloBaTeNbHO, GYAYT YAId-
HATbCA 3a CUET YMeHbUIEHHd MX INHPHHH. T. €. 3a CYeT HX YTAXKH, Ped,

3 Ecay He CYHTATb ONepeXeHUs.
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B KpaliuMx CJIOfIX, H €€ CKOPOCTb OMpeessercs OKPY’KHOH CKOpO-
CThbIO BaJIKOB B o6JacTu KpaiHuX cjoeB. [lostomMy IeHTpalbHas
yacThb IpaHH Pyubs IBHXETCS C ‘MeHbIlell CKOPOCThIO, 4eM Meraal,
4, CJIeIOBAaTeNbHO, TOPMO3HT BEITSIKKY CpelHero no WHPHHe CJIOd,
u 6e3 Toro BHLITATHBAIOLIErocs MeEHee
KpaliHux cjoeB. dT1o ycyrylOmser pas-
BHTHe VILHHpeHHS GOKOBHIX CJOEB.
OnepexkeHse y VIIHPEeHHe 3HECH
NPOUCXOASAT 3a CUer HCTeKuwyx BHY-
TPEHHMX 4acCTHIl MeTaJjgJjaa, nmo nNpeumy-
H{eCTBY KPalHHX CJIOEB,
| Hrak, oBanbHbIl KanuGp paer 3Ha-
— . UHTEJLHOe YIUHpeHHe, KBaJpaTHHIH —
SHEPrHYHVIO BHITSXKKY OBaJja.
Tax xak ¢opMa oBanbHOro KaJjHo-
pa, HECMOTPA Ha CHJbHOE YIUHPEHHE,
[aeT BO3MOXHOCTb TPHMEHATH OOIb-
1ree BepTHKaJbHOe o6xKaTHe, H OBaJb-
Hasl 3aroToBKa B XBaJApaTHOM pyube
TaKKe NOJBEepraercss CUJILHOMY BePTH-
KaJbHOMY OGXaTHIO, TO CHCTeMa
oBaJ — KBajpar fABjadgercs HanboJee
npoOu3BoAUTENbHON. BcJienacTsue sToro
B HacCTosilIee BPeMs 3Ta CHCTEMA BECh-
Ma LOHDOKO NPHMEHseTcs BMECTo Pa-
Hee npeobjanasiliefl cucreMnl OAHHX POMGOB HJAH CTPeJbYaTHX Ka-
JHOPOB, He MONVCKalomWMx Goablnux OGKaTHIH,

2) Ywupenue 8 xarubpax GAOMUHZ08

Tlnockuit kanu6p GmoMuHra mpH TOH Ke NJVIOLIAJAH, YTO H POM-
OuuecKHii MMM cTpenbyaThifi, JdaeT BhHPE3 B BaJdKaX 3HAYHTENbHO
MeHee IIYGOKHIH, TaK Kak Bpe3aeTcss B BAJIKH BbICOTOH NPAMOYroJib-
HHKa, a He JAHaroHaJmblo.

Jlna KeajpaTa OTHOLIEHHE AHAroHadu K shicore — 1,41; Takum
o6pa3om, poM6 Bpesaercd B BaJKH npHGausureabho ua 40% ruay6-
)Ke, ueM NpsMOyrojbHuK. [1o3TOMY NpH JaHHOM [HAMETPe BaJIKOR
B IIOCKHX KaJauGpax MOXKHO NPOKAaTbIBaTh CIHTKH OOJBHIMX pa3Me-
poB, ueM B POMGHYECKHX WJIHM CTPeJIbyaThiX KanuOpax.

PacnpeneneHne BHITSXKKH B IUIOCKOM KaiauOpe paBHOMepHOe, Tak
KaK BEpPTHKaJbHOE oGXKaTHe BO BCEX YacTAX MNPOodUis OAMHAKOBO.
[MosroMy ylIHpPeHHe 37eCb HOPMaJbHOE M NOAYHHSAETCS TeM Xe 3a-
KOHaM, KaK M B IJIaJKHX Bajkax, npuueM GOKOBhie 'DaHH pydbes
OTPAHHUHBAIOT YIIHDPEHHE [UIS TONYYEHHs MOJNOCHl HYXKHOH IUMPHHBI.

Crnenyer Takie OTMETHTb, 4TO H 3JeCh [0 HEKOTOPOH CTemeHu
MOKET HMETb MeCTo BBIHYXKAEHHOe VIUHPeHHE, eciH MPOMHIb CIHTKA
UMeeT upe3MepHO GoJblIyI0 BHCOTY H 1O CpPaBHEHHIO C BEJHYHHOH
BepTHKanbHoro obxarus H — h.

A
\

l
{
A
i /

a

Puc. 7. HuarpamMma Ko09-

¢uumeHTOB 9JIeMEeHTap-

HEIX BHITSXXEK KBaaparta
B OBaJbHOM XasiuGpe
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Otor cayuail MOXET HMeTb MecTo B GmoMuHre. B atoM cayyae
yIIMPEHHEe CTPEMHTCS NMPHAATh CEYEHHIO CJHTKA BOTHYThie GOKOBbIE
rpaH.

Ecnu npu aTom 60KOBble TDaHH Pydbsi OrPaHHYMBAIOT PasBHTHE
yLIHPEHHS 10 HOPMEI, KaK IOKA3aHO Ha PHC. 8, TO yLIHPeHHe MPHOTpe-
TaeT BBIHYKIEHHBIH XapakTep B HanpaBJIeHHH K IOPH3OHTAJNbHON OCH
ceueHHsl caurtka. Ecan

6bi TIDH 3TOM pyuefi uMen a a
xopoGuaTyio hopMy, H30- ! P q
GpaXKeHHylo Ha puc. 9,

TO BBIHYXJEHHOE YILH- b . ¢
peHHe Morao Obl BbI-

3paTh oOpasoBaHue 3a-
yceHla B MecTe g, He- Puc. 8. MecrHoe Pre, 9. Boamox-
CMOTPSl Jlayke Ha Hefojl. ~ YiuupeHte TOJICTOR HOCTb  O0pa3oBaHMA

60JBaHKH 3ayCeHLEB 0NPH He-
HOe 3aloJIHEHHE pPYy4bfA s);nonuennow?l Ka-

B obnactH y b. aubpe
@) Boinyscdennoe yuiuperue 8 TPAneyoudarbHom Kaaubpe

Bosee npuuynjuBele npoduad KaauGpoB, HalpHMep TpamneloH-
NaJbHbIH, (JIAHLUEBLI H T. M., IPH MPOKATKe B HHUX TMPAMOYTOJbHbLIX
CJHTKOB ellie GoJble HCKaXKaloT SBJeHHe YIUHpeHHus, JeM pomGu-
YecKHe W OBaJbHble KaniuGphl, BH3bIBasg HJIH HeoObmaiiHo GoJiblioe
yumperHe B OJHOH 9acTH mpoduis uiau HeoGbivaiiHO Manoe B JpY-
rofi, ¥ ywupenne npuoGperaer BbIHY X JL € HH bl i XapaKkrep.

MBbl yXe NMO3HAaKOMHJIHCh OTYACTH C SIBJIEHHEM BbIHYXKJEHHOTO
VIIHpeHHs Tpu- pa36ope MpOEOCa NMPOKAaTKH B POMOHYECKOM H
oBaJbHOM Kanubpax. PaccMoTpHM Mpouecc Je-
¢opmMauny NPAMOYrOJbHOH MOJOCH B TpameloH-
IajibHOM Kanu6pe.

Ecau B TpanenoHMiajbHuIE KajHOp 3agaercs
npsMoyrosibHag GoaBaHka (puc. 10), pasymeer-
¢, MeHbllell IIMPHHBI, YeM KaJanGp, Ha BeJHIH-
HY HOPMaJIbHOTO VIIHpEHHS, To OOLIUHO B MecTe
Q@ noJjiydaercs 3ayceHel, a B b — He3aMoJHEHHE,
NPOUCXONsINice OT MMEIOUIEro 3JeCh MECTo BHI-
%mpge;x;:;zﬂy;m;%ix;%ﬂqg c’gganoﬁ yacTH MeTal- ﬁﬂc_ 10, Hedop-

. anua NIPSAMO-

JleficTBUTENLHO, pa3lelMB BEPTHKAJBHOH JH-  YroabHoA  saro-
Hriefi AA niollagp NPAMOYTOJbHHKA HA ABe paB- TOPKE B Tpame-
Hble wacTy u JMHMei BB IIOmaih TPamemun o gpene
Kanmu6pa Ha ABe BepTHKaJbHblE YACTH, VBHAUM,

YTO B JIeBOH YACTH CJMTOK MOJYHYaeT Majoe BEPTHKalbHOE ofxaTue,
a4 ClleoBaTeNIbHO, H MAaJIyl0 €CTECTBEHHYIO BRITSIKKY, B MpaBOi Ke
YaCTH ~— GOJIbIIOE BEPTHKaNbHO® OGKaTHE M OOJBIIYIO BHITAXKY.
OueBuano, neBasi mMoJOBHHA BHIXOAMMIEH M3 BAJKOB MOJOCH Gymer
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CIepXHBaThb ABHIXKEHHMe NPaBoif MOVIOBHHLI, BCJAEACTBHe Yero MeTasJ
MpaBofi MOJOBHHEI, HE HMes JOCTAaTOYHOro BbIXoJa Bmepen, Oyaer
VUIMPSITBCA CBEPX HOPMBbI BOPABO, 3aNOJHAS KaauGp, W, eciu OH
TeCeH, — B INeJb MEXAY BajJkaMH a. B cBoio ouepenp, merann
npaBofl vacTH, HMes CTPEMJIeHHe K 3HAUHTEJNbHOH BHITAXKKe, GyaeT
yBJIEKaTh 3a COOOH, HaCKOJBKO NO3BOJIAET BA3KOCTL METaJlljla H YLIH-
peHue, JIeBYIO 4acTb NOJIOChI, CTPEMACH BHITAHYTBH €e CBePX HODPMBI,
onpeneNnsieMoii  BePTHKAJbHBIM  JaBJIEHHEM,
BCJIEACTBHE 4ero OVAET NPOMCXOAHTh YMEHh-
IUEHHe HOPMAJbHOrO VIIHPEHHs JeBofi 4acTh
MOJIOCHI, CKa3blBaolieecs B HEJOCTATOYHOM
3aNoJIHEHHH YIJIOB.

ZpyrumM npuMepoM BLIHYXKAEHHOrO YIUHpe-
HHSl ABJAercAd BbIPpaGoTKa TOHKoro dJianma
pesibCOBOM MATHl B pe6poBoM KanubGpe mnpu
NpoKaTKe pesibcoB (puc. 11),

B noaroroBureNbHHIX Kalubpax pesibc Ka-
TAETCA C TOVICTHIMH (hJIaHNAMH NATHI Bo H36e-
JKaHHe TNpexJeBPEMEHHOro OXJaXKISHUA TOH-
kux (uaanues. 3arem B pe6poBoM Kanubpe (JaHUp NATH IOI-
BepraloTcss 06XKaruio, B TO BpeMs KaK OCTajbHas 4aCTh peJibca
MOYTH COBEpIUEHHO He obxumaercs. Benencrsue sroro ¢manner na-
Thl JOJIXKHB ObUTH Obl MOVIYYHTH 3HAUHTEJLHYIO BBITSIKKY, €CJH Gbl
9TOMY He NpeNsATCTBOBAJa IOYTH HEBBITATHBAIOMIASCH OCTajbHAN
Macca pejibCa: He HMes BO3MOMXHOCTH NBHTaTbCSl BAOJb LIOJIOCHL,
MeTajdsa Bo GaaHnax upesBblyafiHO
CWJILHO, yluupsercd, obpasys TOHKHE -f—r-

I

Puc. 11.  BuRyx-
JeHHOe  yIIHpeHHe
PeJbCOBOH MATH

% Gepzman 0|
b pedopda

dbaaHub.

e) Teuenue merasrra u3 o0HOU uactu 4

Kaaubpa 8 Opyeyro .A 5
PaccMoTpHM  SIBJIE€HHE  CJOXHOTO L

TeUeHHs METaljia U3 OAHOH YacCTH Ka-

pe6opdy f
aubpa B ADYIVIO. l
Bonpanka tonmuao#t H u wnpuHOit ¢ b 5
B mnpokaTbiBaeTcsl Mexnyv peGopaaMy —'g A e
JBYX BaJIKOB TaK, 4TOOHI TMOJIYUHJCS 123 4567

ABYTaBpPOBLIA mnpotHibL ¢ TOJMMIMHOH
wefiky h u Bhicotolt baanues h, (pHc.
12). Onmpexenum BHCOTY (hiaHUEB
h, NpH JaHHOM KO3(PHIHEHTE BBITSAXK-
KH BCEro npodmuns.

Tax Kak o06GXaTHIO noABepraercs TOJBKO MEHTpaJbHasi YacTh
GonBanku add’a’, To npH YCJIOBHH, uTO BCE CeMb 4acTeil Momepey-
HOro cedeHHs1 GOJIBaHKM (eciM MBI pa3fesiiM ceueHHe GOJIBaHKH
BEPTHKAJNbHLIMH JIHHHAMH Ha CeMb 4acTefl) BbITATUBAIOTCA He3aBH-

Puc, 12, ITpokatka agy-
TAaBpPOBOTG npodHAst Me-
KNy peGopiaMH  BajikoB

Yuwupenue 31

cMMO JAPyr OT Apyra, Mbl NOGJYYHM TEOpETHYECKHE BBITIXKKH, IJA
KkpalHHX uacTedl KO3(HUHEHT BBITSXKKH

pr=1,
aasi CPEIHHX
=
e P

B nefCTBHTEJNBHOCTH K€ 3TOH HE3aBHCHMOCTH OBITh He MOXKET,
§ LleHTpajbHag YacTb GyZerT yBJjeKaTb 3a coGoi GokoBble duranubl,
cTpeMsiCh COOOIIHTh HM BHITAXKY, PaBHYIO TaKXe p.

Onnako 3T0 6bUI0 GBl BO3MOXHO JHUb NMPH YCJOBHH, YTO BhHI-
cota (uaHueB Toxe Moayuyniack Obl paBHOH h, T. e. BO (uaHIax
ApOUCXOAHJa 6Bl YTAXKa MeTajura HJIH OCaika ero A0 TaKOoro Xe
pa3Mepa, Kak H B CPeJHHX HaCTAX noj MHefictBueM peGopa.

DT10ro B NEACTBHTENBLHOCTH GBITh HE MOKET,

Bo3MoXHO, OAHaKO, ure GJaHIB NOJYYaT BHITSXKY, OMHHAKO-
BYIO C HEHTPaJbHBIMH YacCTSMH, HO NPH 5TOM BHITAXKKa LEHTPaJb-
HHIX CJIOEB JOJKHA YMEHbLUHTLCH MPOTHB «TEOPETHYECKON» BLITSKKH
pc (3mecp ¥ cpemHHX uyacTefl, a He CpeXHAs).

B aroM caywae yacte Merasia nepexondr Bo ¢iaHuu. Koauue-
CTBO MeTaJ/u1a, HCTeKaluero BO (iaHIb, U onpenenser coboit pas-
Mep AeRACTBHTENbHON BHITSXKKH, oOmeR s Wefiku u (iaH-
1eB.

Ilpn sTOM BoO3MOXkHO ce6e mpeACTaBHTb, YTO 3TO HCTeueHHe Oy-
JET HACTOJNBKO BEJIHKO, YTO BBICOTA (Di1aHIa OCTaHETCS paBHOU BHI-
cote GonBaHkW H, T. e, yraxkkKa (¢aaHueB O6yger paBHa HYJIO.
B stom ciayuae AeficTBUTENIbHAS BBITAXKKA BCEro NMPODHIS MOJYUHT
MUHHMaJIbHOE 3HAYEeHHE [tyyy .

Ho BO3MOXHO TakXe MpeACTaBHTb, YTO HaApANy C HCTeUeHHEM
MeTaJyla H3 WeHKH Bo (hJaHHb! IIPOMCXONHT HEKoTOpasg YTAXKKa
baaHuer Mo BeiCOTE, MHTAKOINAS 4YaCTHYHO HAPALYy C LIeAKOH BbI-
KKy aanneB. Ecn sTa yT)KKa B NpenesbHOM CIy4yae TaK BelH-
Ka, uro h; clenaercs paBHLIM h, TO HCTeUeHHEe H3 Uieiiky Bo (iaH-
Ubl yMeHbIIHTCA A0 Hyad. B stom cayuae obumias RefiCTBHTeNbHas
BHITAXKKA JOCTHTHET CBOEfl MaKCHMAaJIbHOA BeJHUHHLL:

Puere = P = — -

h

B nefiCTBUTEeNHHOCTH ualle MOXKET BCTPETHUTLCH, UTO BBITAXKKA
Px MOJYYHT HEKOTOpPOe CpeldHee 3HaueHHe.
MunumanbHbii KO3GMHIHEHT BHITSXKKH ONpPEeNeNAeTcs, OYEeBHAHO,
H3 cJemymoulero BHIpaxKeHHS:
_ Zpx+Ipe

Py = .
nH n

Mycrs, ans npumepa, H =100; h=280; n=7.
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100
Monyuaem py=1; pe = g5 = 1,25; pyarc =I1,25;
2:-14+5-1,25

=1,18.

Pyur =
OueBHIHO, AEHCTBHUTENbHbIN ! KO3(UIHEHT BBITAXKKA 1y > 1,18
aopg<l,25.

Meraan B CpeAHHX 4acTaX CKaT B NPONOJLHOM HalpaBJEHHH,
8 KpafiHMX — pacTaHyT, TaK KaK YBJIEKaeTCsl CpeAHell uacThio Mpo-
tbuas.

Ecan 6m He 6GbLIO HCTEUEHHS MeTasla H3 ek BO (HJIaHIb,
TO NOCJEAHHe AOJKHBI ObLIH OBl pa3opBaThbCAd HJIH COKPATHTh cBOe
ceyeHue, T. €. YTATHBAThCA. B neHCTBHTENBHOCTH M HCTEYeHHE H
YTSKKa HMEIOT MECTO B PasjIHYHbIX NPONOPHHUSX, 00yCIOBIHBAIOIHN
KaHHBIE OOIHE KOS(PHUHEHT BBITIKKH fuy.

B paccMarpHBaeMOM mpouecce ()IaHUB! BCe BPEMs HCHBITHIBAIOT
HeNOCTAaTOK MeTajlla B KPalHHX 4YacTaX, CJef0BaTeNbHO, 3/eCh He
MoxkeT GbiTh peun 00 yIUHpEeHHH MeTajia BO (JaHmaX Wi B Iued-
Ke; BeCb MeTasJ, KOTOpHH jfoixeH Oblnm Obl NOHTH Ha ymHpeHHe
liefiky, nOrjollaercs (JaaHaMH JJA HX BbITSAXKKH, IPHYEM €ro
Jlaxke HeXBaTaeT, UTO H CKa3hiBaeTcs B YTsxkKKe (iaHIeB MO BLICOTE.

Ilycth melficTBuTesibHBIE OOMIMA KO3(ULHEHT BLITAXKKH PaBeH w n-
OueBuIHO, OH MOTpeGyer yMeHblieHHs BbICOTH ¢janues H no He-
Koropoit BhicoThl h,, KOoTOopylo u Tpefyercs HalTu.

Hamuiem BhipakeHue A0S gy :

H H
2— +(n—2)—
p H—2

b = n .

Orciona Haxogum h,:
2H

h, = — . (15)
"Pn—(“—z)_;l'

Hanpuwmep, mnycts py =1,2. Haxonum
2.100
hy=—=>""—" _ =
7-1,2—-5-1,25

Hrak, npu HaGmonaeMom wuju 3alaHHoM oflieM KO3(HuHeHTe
BHITSKKH wn,==1,2 B JaHHOM cjyuae OyAeT HMETb MECTO YTAXKa
¢nannes 100 — 93 =7 mm.

BoiBenieHHOe BbIpaXKeHHE MO3BOJIAeT HaM 3aJaBaThCid OXHOH M3
IBYX BeJIHYHH h, HJM pp u onpenensats Apyryio. Ho ans noanoro
pellleHuss Bonpoca HeoGXoauMo Oblic Obl MMETb elle OfHY 3aBHCH-
MOCTb MeXAy h, W p p, YTOOH MOJHOCTHIO PEIIHTH BONPOC 06 HC-

1 OH Takxke cpeaHud.

Ywupenue 33

reueHun Metasuia. Ecin HeusBecThHO Fx, TO OCTACTCsI HEH3BECTHBIM,

KaKasl yacTb MeTajuia HJAer M3 WefiKH BO QUaHIBEI H CKOJbLKO Me-
TaJJla YTATHBAeTC.

Bbuo 6B KpaiiHe BaXKHO 3HaTh 3aKOHOMEPHOCTH, TO3BOJAIOULHE
onpenenaTh |ty HAM h , HE3aBHCHMO ApYr OoT APYra, urobh saTem
no ¢opmyie (15) HafiTH u ApPyryio HCKOMYyI0 BejnuuHy. Hecom-
HEHHO, Meépa HCTeYeHHs MeTajdja M3 lefiKu BO ¢JaHUbl B yKas3aH-
HBIX YCJIOBHSIX 3aBHCHT OT BeCbMa MHOTHX (aKTopoB, a MMEHHO: OT
[IIaCTHYHOCTH MeTajjla, T. €. €ero CocTaBa M TeMIepaTypbl, KO3-
(bHIHEeHTa TPeHHs, BeJHYHHH BepTHKajbHOro o6xatua (H—h),
IUHPHHbI daBAllell peGopawl, Tonmubel H, h u b (puc. 12).

Ilna BblACHeHHS STOR 3aBHCHMOCTH HEOOGXORMMO NPOBECTH CIe-
L#aJIbHble OIBITHL AJS YCTAHOBJEHHS {p Kak (YHKIHH YKa3aHHBIX
(pakTopoB, B 0coGeHHOCTH oT Baxwuefimux H, hu H—h, b, by 1
TEMIEpPaTyphl.

BosBpatumcs K JajbHellleMy pacCMOTPEHHIO Tpotecca.

OueBHIHO, €CIH B pyube BHICOTA (hJaHUA MPeryCMOTpeHa, HHaue
roBOps, NMPOKaTKa BejeTcd B Kajubpe, B Kotopom ¢iaHen MOKeT
HCNIBITBIBaTh BEPTHKaJNbHOE OGKaTHe, T. €. BHICOTa (JIaHUA B pyube
h, BbOpana MeHblie, 4eM BbIUHCIeHHas h,, TO BCAENCTBHE 00KaTHA
hy — hy OGnaHnb HCOBITHIBAIOT AOMOJHHUTENLHYIO BHITSIKKY; IOCHEN-

- 4SS IOVIXKH@ MJIM TIOBBICHTH OGILYIO BBITAXXKY NPO(MHJIA WJIH Bhi3BaTh

ViIHpeHHe ero (BbIHYXKIEHHOe), yacTo OOYCIOBJIHBAIOLIEE 3ayCeHell.
OnpenesuM BHIHYXKIEHHOE yuIHpenne (yaHLa MIsS pacCMaTpH-
BaeMoro chayuasi, ecau h, > hy. g 3TOr0 nNpeamosoxuM, uTO
JONONHUTENbHAS BHITAXKKA He ocyumecTBiasercd (urto obbluHo u 6hl-
paer, ecld Macéa MeTalda BO (yiaHllaXx MeHblle, YyeM B LIeiike).
Ouesupno, miouwiany 2(h,— hy)b=ABh; rae AB — nuneii-
HOe YUIHDeHHE.
Orciona ‘
AB =2 bl(hx_hn) .
. hy
Hanpuwmep, nycre (cM. npexbiaymuit npumep) hp =90 mm, h,=
=93 um, b=15 um u h =80 mm. IToyuaem:

15 (93 — 90)
90

AB =2 ~1 uMm.

ITome3no u3Gerath yIUHPEHHS Merajja Bo (GJaaHmax, mepeHocs
€ro Ha ywHpeHue Welku. BbIHYXXIeHHOe yLIHpPeHHe MoXeT ObiTh
[MOJNIOXKHTEJNBHLIM H OTpHIATEJNbHBIM.

Yramka

YT1axkKka OpeacTraBafier CoGoH OTpHiUaTeNbHOE  YyUIHPeHHe MpH
npokarke (acoHHbIX npouiael. UtoGel u3bexarb ee, NPHMEHAIOT
GokoBoe obarue.

3 Baxkaa 576
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[pavMoe o6XaTHe B YHCTOM BHIE OCYUIeCTBJIACTCS B %ﬂam;%i
paqkax. B pydbeBbix BajKax IpOABJAETCs, KpOMeE TOrO, 6oxo
obxaTue. Tak, B MJIOCKMX KaanGpax Meraii, yuupasch A0 OOKOBBIX
rpanefi, HcnelTbiBaeT GOKOBOE obxarue, cnoco6c1~ayzomee'no.rmomy
samonHendio Kaau6pa. To e camMoe HMEET MeCTo B Kpy[JILiX, KBaA-
PaTHBbIX, OBAJbHBIX H CTPEbUATBIX Kanubpax.

Bo Bcex 3THX Ciyuaax OOKOBoe O0XKaTHe HMeeT OYeHb Mavio
BefuuuHy 1O CPABHEHHIO C MDPAMbIM  BEpTHKAJNLHEIM ofxarHem.
Toury cToap ¥Ke ¢1a6o BhIpaXeHo GoKoBoe obxaTtue B KajHOpax
npoguell yIJoBOro, 3¢TOBOFO H B Pa3BEPHYTHIX pyubsX lUBEJJEPp-
HOP?’I;;? OI%HOJ:(;;TKe Beex 3THX NpodHIeR oueHb JIETKO B HeﬁOJ!'bLUOC
YHCJIQ NPOIYCKOB OCYLIECTBHTH TpebyeMylo aedopmanuioo MeTalla,
Tak KakK B [ePEeYHCIEeHHbIX Kaaubpax paGora medopmanuu 3aTpayu-
BaeTcsd TOJNbKO Ha yMeHbilleHHe BRICOThI H ofxaTHe pacnpejeser-
csl MOUTH DABHOMEDHO Ha BCe CEYEHHs, H, CIELOBATEIbHO, He NOMIX-
HBl MeTb MeCTa HepaBHOMEDHHIE HallPSKeHHd, B IPYrHX YCJIOBHAX
HHOTJa CrocoBHbIE MOBJNedb 3a COGOI0 Da3phiB Merasia. »

I[Ipn npokaTke Gojiee CHOXKHBIX npodumeil, Kak, HanpHnsicp,
wBeepa, 6ankH, pelibca, HaLo ofpallaTh caMoe TLlaTelbHOe BHR-
MaHHe Ha TO, YTOObl OTJAeNbHbIE 4acTH MOJOCH HE MNOABEPrajHCh
Heo/AMHAKOBOMY OOXAaTHIO HJH BHITAXKE, YTO B riay6oko Bpe3aH-
HBIX 4aCTAX Pyubsl JIETKO MOXET MONYYHTHCH.

B 5TOM CIyyae METajul MCIOBITHIBAET 3HAUHTEJbHble GOKOBHIE mIe-
pemelieHus I 3amoJIHEHHs] BCeX uacTeu Kanubpa. [loasiserca
6OKOBoe NaBjeHHe, KOTOpoe B CJyuae HENpaBHALHOrO y4era ero

BhI3bIBaeT 00pa30BaHHE H3JNUIIHHUX HAMps-
skenuit, xopoGlieHNe U Naxe TpeNlHHbl, 0CO-
5?;75:%7:7// GeHHO NpPH HH3KOH TeMIepaType NPOKAaTKH.

7 Bunok/ N8

3) [epopmayus meraria
8 Osyrasposom Kaaubpe

IOns yscHeHus AedopMalyH MeTanpna B
= (hacOHHbIX MPOGMHUIAX BOCMOJb3yeMCH Mpe-
KpacHbIM aHaJH30M 3TOro npollecca B ABY-
taBpoBoil 6aike, caenannsiM  B. E. I'pym-

Ipxumaiino [29].

Mefixa uau noaka 6anky NMpOKaTHIBaeT-
¢l MeXAy ABYMA UHAHHIDHUYECKHMH No-
BEPXHOCTAMH € pPaguycoM R, HMeWUMH

OKPVXKHYIO CKopocTb 27 Rn (puc. 13).

Kpait ¢aaHna, BeIpe3aHHOTO B HHXKHEM BajKe, KaTaeTcs Mo-
BEPXHOCTbIO MeHblllerc pajimyca, a HMeHHO (R—x), uMelonell cKo-
poctb 27 (R—x)n.

Kpa#i ¢nanna, Haxofslierocs B OTKPLITOH uacTH KanuGpa, T. e.
MeX1y BEpXHHM M HHXXHHUM BajlKaMH, C ONHOH CTOPOHH 06paGaThbi-

Puc. 13. HepaBuomep-
HOCTb  OGXKaTH# H
CKOpOCTe#i B 1BYTaB-
pOBOM KanauGpe

Ywupenue B

paeTCsl TIOBEPXHOCThIO, HMeloueil ckopocTs 27 (R x)n, a ¢ Apy-+
rofi CTOPOHBI — MOBEPXHOCThIO €O CKOpocThio 27 (R —X)n.

EclH JIMHEHHYI0 CKODOCTh HAYaJbHOM OKPY>KHOCTH BalKOB, Ha-
gpHMEp, paiHyca R=400 mm, npuuats paBHoii 100%, To npu npo--
gatke Gankn Ne 24 GyneM uMeTb CjellyloliHe CKOPOCTH PasHbIX TO-
yex KaJjubpa,

Cxopocrb moBepxHOCTel, KaTaloWwux MIedKy:

1005222 99,

CKropocTb BaJlka y Kpad HuxHero ¢JaHna:

400 — 55 __ ong
100———400 86%.

Cxkopocte I'peGHsT y BepxHero ¢yaHna:

$400 4 55
——~ll40.
100 0w %

Cxopocrb Haubojiee TayGOKMX TOoueK Kaau6pa dd B BepxHeM
BaJIKe, OUeBHIHO, paBHa 869,

Merann xe 6ajKy HMeeT BO BCEX TOYKaX OfIMHAKOBYIO MOCTY-
naTeJqbHYIO CKOPOCTh, TaK KaK B NPOTHBHOM ciydae Gajka Obia Obl
pasopBaHa Ha 4YacTH.

Bajka JnepXHTCS TPEHHEM O BaJIKH B llefike H, CJAe0BaTebHO,
IBHXeTca Mpubau3uTeNbHO (eciH npeHebpeub onepexkeHHEeM) €O
CKOPOCTbIO MOBEPXHOCTEH BAJIKOB, KAaTAIOWUX WIEHKY, T. €. OKOJO
99%; npu sToM HHXKHui GmaHel B cBoeM KajuGpe, yBJeKaeMbii
wefiko#, mBHXKeTcd ObicTpee KanuOpa, KOTOpbIi B HHXHel cBoeht
9acTH ABHXKeTcs co CKopocthio 869%, TakuM o6Gpa3oM HHXHHi (ma*
Hel, Tak cxasaTh, NIPOBONAaKUBaerca 0anxof 4epes CBOf Kamubp co
CkopocThio, cocraBasomeil 13% or ckOpocTu ABHXKEHHA LUEHKH,

Orciona caenyer, 4To B 3aKpHITYIO 4yacTh Kajau6pa He CJefyer
328NaBaTh CAHMIIKOM TOJCTbIN (yaHel, TaK KaK YCHJEHHOe BOJoOYE-
Hhe yepes 3akpbITbll Pyuelt o4eHp OLICTPO ero pPasoTper M BaJKR
tpaora:oTcsi, He rOBOPST YK€ O APYTHX HeXeNaTelbHbIX MOCIeCT-
BHAX (uanpumep, HOMOJIHHTENLHOM pacxone 3Hepruu). Kpome Ttorg;
3lecy, nonyvaercs mapa CHJ C IJIeYOM, PaBHBIM BeicoTe (rawma:
Wejfixa Tamer 3a coGoif (IaHen M 3aCTaBjseT €ro BHITAIMBATHCH;
HeoGxonumelli nns BHITAXKKH (JlaHIA MeTajs YTArHBaeTcsi H3 ca-
MOro e ¢(aHma MyTeM YMEHBIUEHHT €rO BHICOTHI.

Ilosromy npu kanuGpoBke Heo6XOZMMO 3afaBaTh B 3aKpHITHI
g?émﬁp ¢naHen ¢ H3GBLITKOM B BLICOTY, HEOGXONMMEIM Ha «OCaAKy»
Kys Ipu npoBonakuBanuu, O BHIYHCJIEHHH 3TOro H3GBITKa Ha «Ocan-

Oyzer ckasano Jasblie.
OTKpeITOH wacTH Kajaubpa npouecc Nporekaer HHave. Bepx-
haaren Galku umeT CcO CKOpOCTbIO Beelt OGanku, T e. 99%.
3‘epxﬂﬂﬂ TO4YKa rpeGHs HueT co ckopocThio 1149, Ilpomexyrou-

Hu R
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‘Hhie TOYKH rpeGHA HHXXKHErO BajKa OT JHHHH NpOKAaTKH IO BepXHell
toukn d uayr co ckopocraMu ot 100 mo 1149%. Toukn xanuGpa,
fIpuHajJieXkalliie BEPXHEMY  BajKy, HAYT CO CKOPOCTbIO OT 997,
sHH3y Io 86% BBepxy. 3HauHT, BEPXHHH GiaHel ABHUXETCA B Ka-
au6pe Takum o0pasoM, UTO OfHa M3 mMoOBepxHocTeft KamuGpa, o6pa-
ayemMass HUXXHEM BaJkoM, o6ronsieT ¢uaanen, a Apyrasa, obpasyemas
BEDXHMM BaJKOM, — OTCTa€T OT Hero.

Ecau onpenennts CKOpOCTb H HamlpaBlieHHe ABHXKEHHS 3THX IIO-
BEpPXHOCTell OTHOCHTeNbHO (JaHna, TO OKasblBaeTcf, YTO B BepXHeil
yaCTH (GJaHma oJHa MOBEPXHOCTb, NPHHAAJIEXKallad HHXHEMY Bal-
Ky, IBHXeTcs Brepen co CKopocThlo 114 —99=15%, a Apyrax
MOBEPXHOCTb, NMPHHAJJIEXKallasgs BePXHEMY BaJKy, IBHXXETC Hasal
co ckopoctbio 99 — 86 =13%, um oéeu NOBEPXHOCTH JABHXKYTCH
& TPOTHBOMOJIOXKHEIE CTOPOHBI C PasHHLEH CKOpocTedf oama OTHOCI-
1enwHo Apyroéi 28Y%, pasmaBnuBas M yTOHAA (JaHel,.

HyxHno 3aMeTHTb, 4TO NOBEpPXHOCTb KajubGpa, MpHHAAJIekKalas
3Mecb HHXXHEMY BaJIKy, IOYTH MJIOCKas, NMOBEPXHOCTb JKe BepxHero
BaJIKa B 3Tofl yacTH Kaaubpa — KOHMUeCKas.

[TpokaTsiBaeMbifl (hJaHely MOCTynaeT B pa3BepcTylo nacTb 3TO-
ro Cy>XHBaloulerocs KJHHa.

IMoka xauH mocTaToyHo WUPOK, (iaHel HAET CBOOOAHO, HO Kl

4 4

mesaercs BCe yiKe H YXKe, u GHICTPO ABHXKYILAACS NOBEPXHOCTh rped-
HA HHJKHEro BaJKa MNOAXBaThiBaeT (aHel 6aJIKH H, CKOJb3fd MO
HeMy, MPOXHMaeT ero yepe3 y3Kylo 4acTb KJIHHA, YTOHeHHbH duna-
Heu, MuUHYSl HaHOoJee y3Koe CeueHHEe, BXOAHT B CHMMETPHYHO YLIH-
pAOLIYIOCs yacTh KamuGpa M noxupnaer ero. Mrak, pabora oTkpsi-
TOH 9acTH Kanubpa 3akjaouyaercd B NMPOXHMaHHK TOJICTOTrO (JaHI
yepe3 KJIHHOBHAHVIO IIeJb, OAHA CTOPOHa KOTOPO# — GBICTpo ABI-
rajomuiics rpeGeHb HHXKHErO BaJjiKa, IPyras — KOHyCHas MoOBep\-
HOCTb Kasau6pa, MpHHaAJexalias BEpXHEMY BaJKy.

ODTuM CBOHCTBOM paloOTHL OTKPHITOH YaCTH Kajaubpa Kajgubpos-
IHKH MOJB3YIOTCA IS YTOHEHHs (aaHIEB.

B orkphiTyio uacth Kanu6pa 3amaior oOBIKHOBeHHO (aaHern, no-
QTaTOYHO TOJCTHIfI AJMs Toro, 4yrobbl nyTeM «BOKOBOro ofKaTui»
nath eMy BMeCTe C TeM HajJjexallee YIUHPeHHe LA iOTyYeH!s
HYXHOH BHICOTH GJanua. ‘

IlpokarauHblil ¥ yUIHpDEHHBI B OTKDBHITOM 4acTH Kaju6pa ¢.a-
Hel[ 3aTeM [pPOKaThbIBaeTCs B 3aKPLITOA 4YaCTH CJEAYIOLIErc Kamib-
pa, rie OH yTArHBaeTcs, Kak ObLIO BLISICHEHO BbIlle,

Ha ocHoBauum wusydenns Xopowo paboTalolnX Kaau6Gposox
'yCTaHOBJeHa mnapafosMueckasi 3aBUCHMOCTb B OOKOBbIX 06xaTusiy
fipH nepexoie oT kaaubpa K Kaau6py, YTO AOJAKHO COOTBETCTBOBATD
fIOCTENMEHHOMY YMEHBLIICHHIO IJIACTHYHOCTH MeTajjla IIPH nepexole
ot kamubpa K kKanuGpy BCHENCTBHE NOHHXKeHHA TeMneparypu [30]

Ywupenue 37

Ecan njig onpeaenenns 60KOBOro oGxaTusg BooGpasuM cebe nge
cjelylolive oflHa 3a JIpYroi wactu Kajaubpa HaJOXKEHHBIMH COOT-
peTCTBEHHO OfHa Ha Apyryio (puc. 14), To BcAKOMY pasmepy d, AaH-
yofi 4aCTH Kanubpa orBeuaer pasmep d, COOTBETCTBYIOIUefl 4acTs
caefylollero Kaaubpa, H OTHOLIEHHe HX [aeTCsl ypaBHEHHeM

dy
dy-'dx+(l+%6),
2
d,=d, +—=.
y =t 200
Kospunuenr BHITAKKH, OUEBHAHO, GYAET
W o== i,\i =] <+ & .
YT d, 200
JlxEeiiHoe npupalueHue pasMepa Kaaubpa,
0YCBHJHO, Puc. 14. Jin-
a2 HeiiHoe IDpHpa-
.= = IleHHe pa3MepoB
200 Kanu6pa

INocnenHee ypaBHeHHe OTBeuaerT mapa6oJe.

BoxoBoe 06:aTHe MOXKET BBHI3HBATL MOJOMKHTEJNbHOE HJIH OTPH-
yarejibHOe yuHIMpenHe Meranana. [TomoxuTesNpbHOE yIIMpPEeHHE MOJY-
yaeTcAd TOJBKO TOrAa, Koria o6:KaTHe BhI3bIBaer HarHETaHHE Me-
TaJjla B HanpaBJeHHH NPOKATKH, T. €. HEKOTOPOe onepexeHue. ATO
BO3MOXKHO TOJbKO NpH 006paboTKe Merajjla MOBEPXHOCTAMH ABYX
PasMUYHBLIX BaNKOB, Kak, HampHMep, B OTKPHITOH yacTH KanuGpa
IByTaBpoBOi 6Ganku. Eciu xe GOKOBOe AaBJEHHE MPOU3BOAMT JHUIb
TOpMOX€HHe MeETaJjla, TO HMEeT MeCTO YCHJIEHHas YTAXKa Ml
0cajzKka, KaK Mbl 3TO BHIHMM B 3aKpbITOi 4yacTH Kajgubpa ABYTaBpoO-
80ii Ganxu (cMm. puc. 13).

[osromy ucreueHne Merajna B ABYX TOXKIECTBEHHHIX KajuGpax,
HO ¢ pasHbIM MOJNIOKEHHEM Pa3pe3KH BaJKOB NMPOHCXOIHT COBEpLIEH-
Ho paanuuno (puc. 15 u 16),

B nepBom cnywae B a pomxeH HaGMIOmaThC  BEPTHKAJbHbIMH
lonbeM, U CJaeAoBarTe/bHO, Bo H3bexaHue o0pa3oBaHHS 3ayceHla
Heo6xomuMo 3amaBaTb MeTaJul HecKosnbKo ToHbile H (puc. 15).

Bo Bropom ciayuae nosXHa NpPOMCXOAMTb BepTHKAJNbHASl YTAXKKA
MeTagja, W i 3anofHeHHsa npoduis HeoGXOAMMO 3anaBaTh Me-
Tann Tomme H (puc. 16).

B o6oux ciyuasx mnosyuaercsi BBIHYXKAEHHO€ TI'OPH30HTAJLHOC
Ywupenue.

Bo Bropom ciysae nomyuyaercs GOJbluee HampsikeHue B MeTal-

7€, yeM B mepBOM.
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O6hiyno NpHMEHseTCs NepBhli cnoco6 !, mpuyeM GOKOBLIM TIpa-
HAM Kajau6pa COOGLIAeTCS HEKOTOPHIl YKJOH (BBIMYCK), T2K 4TO
4

HUDKHAS YacTh Kajaubpa CTAHOBHTCA YK€, YEeM BEpXHSS.
Ienecoo6pasHo IJs yMEHbLIEHHS yrjia 3axBaTa M AaBJEHUR
B MeTajule pa3pesHOH Kajubp IJis ABYTaBpOBHIX GajioK ¥ UIBeJLIe-
poB, 0cOGeHHO KPYNHOTO pa3mepa, pasbusaTh Ha JBa KaiGpa nep-
goro THma, [losoca M0XeT NOJNYYHTb 3HAYMTEJIbHOE BBHIHYNAECHHOQ

——'__—_-—
'1' 2
H L %
Puc. 15, IlemecoofpasHoe mno- Pac. 16. Heuexnecoo6pa3stoe

NOJIOXXEHH® pa3beMa  BaJKOB
B Pa3pe3HoM Kajaubpe

JIOKeHHe pasbema BaJIKOB
B paspe3HoM KanauGpe

yuwinpenne, Gnarozaps pasjaBHramolleMy JAeHCTBHIO TrpeGHeH m
(puc. 15). Iosoca 3mech BHITATHBaeTCs HE3HAUHTENBHO, U POJb Ka-
nubpa 3aKJIIOYAETCS NPEHMYUIECTBEHHO B H3MEHEeHHH ee NPSAMOYroJb-
t0fi GopMbl B mepBbIi (hacoHHBIH NPODHUID.

B Gosee wacto MpHMeEHsieMbIX JBYXCTOPDOHHHX Pa3pe3HbIX KasH0-
Pax Brerzia MOJy4yaloTcsl 3HAUUTEJIbHAsi BBITSXKKa H CHJbHOe AaB-
JieHHe Mertajia, Tpebyiomye GOJNbIIOH MOIIHOCTH.

Kanu6p onHOBpeMEHHO BHINOJHSET ABE (QYHKLHH: BHITSXKHYIO
u GOpPMYIOIYIO, YTO RONYCTHMO NPH BLICOKOH TeMmepaType H He-
GosbliOM pa3Mepe NPOpHIS H HeXeJaTeNbHO NMPH KPYIHBIX NPOdH-
JASIX ¥ B OCOGEHHOCTH INDH HH3KHX TeMmnepaTypax MeTasJa.

ComnpoTHBJIeHMe MeTalula, BO3HHKAIOIIEe B pe3yJbTaTe mepere-
KaHHf YacTHLl H3 OAHOH yvacTH npoduys B APYryio, BeJeT TaKKe
¥ [OBLIUIEHHIO Harpy3KH JBHrarensl, Tak Kak KpPOMe YCHJIEHHOro
7laBJeHHsl MeTajlla Ha BaJKH INIPH 3TOM IPOHCXOLHT 3HAUMTENbHOC
TpeHHe MeTajjia O TMOBepXHoCcTH kainubpa, KOTopoe ABHraTelb HO.1-
3eH [PeonoJieBaTh.

i Bropoii cnoco6 NpHMEHAETCs B YHCTOBHX KAJIHGpax WIBeJJIepHOro mpoduss.

YACTb II
KAJIMBPOBKA MPOCTbIX MNPOPUJIEA

I'JIABA 3
THIbBl PYYbEB U KAJIUBPOB

Ilpoduar yray6ienus, BEIPe3aHHOrO B LHJHHAPHYECKOH Tno-
BePXHOCTH Bajika, OyaeM HasplBaTh pPydYbeM, a Npoduis IByX
PyubeB, COCTABJEHHBIH pYy4YbsIMH IBYX BaJIKOB, —KaJHOpoOM!I

[Ipu npoxaTke ynoTpeGaslOTCH CJeLYIOIHE THUIBI pYYyheB H Ka-
JauOpoB:

1) o6xkuMHBble, WJIH BBHITSXKHEIE;

2) yepHOBble, HJIH IOATOTOBHUTENbHBIE;

3) YHCTOBLIE, HJIH OT/CJIOUHbIE,

O6xumHble KajquOpel pasgensiiorcs nmo ¢GopMe Ha IUIOCKHE
(AuIMUHBIE), CTpesNbuaThie, POMOHYECKHe, OBaJbHble H KBaLpaTHbIE.

O6xpumHble KajJuOpbl NpeNIIeCTBYIOT NPOKATKe BCSIKOIO IIpo-
duad.

UepHoBble, UJIH NOATOTOBHTENbLHbIE, KAaJHOpPhl UMEIOT LEJbi0 MOA-
FOTOBHTB WOCTeNeHHO TpebyeMulii npoduan, Kanubpul aiasi npocredi-
IUMX npocdueil — KpyrJoro, KBagpaTHOro ¥ MOJOCOBOTO — GbIBAIOT
MJIOCKHe, MHOrOrpaHHble, OBaJibHBIE, KpYIJible, poMOHYECKHe, KBaj-
paTHbie, pe6poBble H cTpelbYaThle; AJs (acoHHBIX npodHiel —
(acoHHble, mocreneHHo mnpubaMXKamoluecs K (dopme TpeGyemoro
npoduis, u peGposble, objeryaiolllie NojyueHue TpeGyeMuIXx pas-
MepOB.

PasnuBKy craju Bcero panuoHaJjibHee NPOH3BONHTh B KpYNHBIE
CIMTKH, YTOOBl myTeM 06GxKaThsi B OJIOMHHIEe NPOKATHIBATH 3aroTOB-
KW BCAKMX pasMepoB, TpeSyloliyecs 4Js COPTOBLIX HJIH ClelHaJbHBIX
CTanoB. B Hacrosilllee BpeMs H OCYILECTBJSIIOT 3TOT cnocod, o6XKHu-
Masy KpyNHble CJMTKH Ha OjiioMuHre a0 pasmepoe 250 X 250—
200 < 200 mm. Takum o6pasoM, GJIOMHHT SIBJSIETCSI DPOAOHAYAJb-
HHKOM BCSIKOTO MPOKAaTHOTO MeTalula JaHHOTO 3aBOJA.

[Toayunnn pacnpocTpaHenHe BankH OJiOMHHra ¢ IVIAAKOH
YaCThIO MOCpeAMHe, HasHAYeHHOH JJI NepBBIX NpomayckoB. BiaomMuHru

1 B nureparype yacTo He IPOBOIMTCA PA3HUHA MEXAY PyYbeM H KaauGpoM.

TO BPEMA KK HMKTO He Ha30BeT pyubs, T. €, BHpe3a B OJHOM BaJiKe, Ka-
JHEPOM, OYeHb YacTo Kajubp, T. €. COBOKYNHOCTb IBYX DYubeB, HA3HBAIOT PyUb-
eM. Cjienyer pasnmyaTh STH NOHATHS, TAK KAK NPH ONHHX H TeX XKe Pyupax
Pasmep kaiu6pa u3MeHsSTCA BCJEACTBHE DasHOM YCTAaHOBKH BAJIKOB.
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CHAG3XeHb! MOIUHLIMK HaNpaBJASIOIMMHU JHHeHKaMH, MO3BOJAIOLILH-
MH NpHMeHsTh OoJibilille 06XaTHs Oe3 onaceHusi CBePTHIBAHHSA MO-
Jocel, Kpome Takoil Iiazkofi 9acTH BajkH GJNIOMHHra CHaGXaloTCA
HECKOJILKHMH ~ PYuYbSIMH, B KOTOPBIX 3aKaHYuBaeTcs IpOKaTKa
CJUTKA.

CeepThiBaHHE NP NpOKaTKe B Kaaubpax mpeRoTBpallaercsa KOH-
cTpyKuuefi pyubeB, TNPH XOTOPOH MeTajlll KpemKo yIAep:KHBaercs
yriamMi HX BO BpeMs npoxaTkH. [locienHee yciosue oCyuiecTBJisierT-
Cfl, €C/IM CHAHTOK TJIOTHO BXOAHT B KaJHOp.

DToMy XOpOlUQ YAOBJETBOPSAIOT POMOHYECKHe KaJHOGpLI, KOTO-
pBlE H MMEIOT LIMPOKOe TNPHMEHeHHe B OGXKHMHBIX CTaHax, KpoMe
6aioMHHrOB. B nioMuHre DPOMOHYECKHE DPYYbH He TNPHMEHSIOTCH,
TaK Kak, INMy60Ko Bpesasch B TeJO BaJKOB, oCJAabJSIIOT NPOYHOCTL
nocyieniux. KpoMe Toro, sroro poiga pyubH HENPUMEHHMbl AJsi Pas-
IBHIKHBIX BAJKOB U, CNEJOBATEJbHO, HE NAIOT BO3MOKHOCTH SKOHOM-
HO HCIOJb30BaTh BaJKH IJisi IPOKAaTKH pa3HOOOpa3HBIX CAHMTKOB. Ilo-
3TOMY BaJIKiu GJIOMHHIa HUMEIOT HCKJIIOUHTENbHO TJIOCKHE PYYbH.

Tlnockuit pyuyeli He nojukeH ObiTh NPSAMOYTOJNbHON  (opMbl, Tak
KaK @Ipd 3TOM TPYAHO 3aJaBaThb CJUTOK Oe3 NMPOBOXOK, H, KpOMe
TOro, B TaKOM PYyube NOJIOCA YAaCTO TaK 3aILEMJIAETCS, YTO OKOBbI-
BaeT» BaJIOK, T. €. 3arubaerca BOKpyr Hero. IloatomMy GokoBhle
CTeHKH Kanu6poB JAENAlOT HAKIOHHBIMH — C BHINYCKOM. DT KaeT
TaK}Xe BO3MOXKHOCTb COXPaHSITh pa3Mephl PYYbeB IPH INEpPeToukax
BaJIKOB.

Takum oOpa3oM, BbIIycK Hrpaer ABOAHYIO POJb: KaK MeToj co-
XpaHeHHs pa3MepoB KajHOpa MpH MepeTouxke u Kak ciocot odnerue-
HHS BHIXOJ@a IOJIOCHI H3 BaJIKOB.

Manuift Boimyck (3 ugau 2°) HeBHIroZleH, TaK Kak IIpu Iepe-
TOYKe JJIs1 BOCCTaHOBJeHHss HsHoca 0,5 mm mpHULIOCH OB CHHUTL

0,5

no LHaMeTPy 553 = 17 mm, B TO BpeMsa KaK npH Beitycke 10%
' 05

(~ 6°) morpeGyerca CHATb BCETO gy —O MM.

Brinycku B 10—159% yayyinalor Takxke YCJIOBHs 3axBaTa M I103-
BOJISIIOT yBEJIUYMBATh yroJl 3axBata g0 28° Ge3 MpHUMeHeHHs Haceyex
Hau HaBapox |35].

Heo6s3aTenbHo BCAKHE NPAMOYTONbHBLIE Kalnu6p JHeJaTe € Bbi-
NyKJIOCTbI0 B rury6une pyubs (puc. 17). Ha MHOrux o6XumHbix
KJIeTsix Kaju6pbl paGoralorT XOopollo Ge3 BCsKOH BRINYKAOCTH. [lpk-
MeHeHHe BBIMYKJIOCTH ONPABALIBAETCS TOJbKO INPH JIPOKATKE C Or-
PaHHYEHHBIM YLIUPEHHEM.

UTo6n1 HM3bexaTh 3axXOoJaXKUBaAHHs YIJOB CIHTKA B Tpolecce
NpPOKaTKM W OO6pa3oBaHHs 3aYCEHIEB M 3ape30B, VIJIbl = Kaxu6poB
CJefyeT 3aKpYIVISTh. .

Tunot pydsves u xasubpoe 41

HexoToprie aBTophl [35] peKOMEHAYIOT onpeneasTh pPajuych 3a-
KpyTAIeHUA B yraax xamu6pos mo (opmyse

r=(0,12+0,14) B,

rie B — HpHHa pyuba.

Ilpy npoxaTtke JIerHpOBaHHOH CTaJH 1elecOO6Pa3HO NPUMEHSITS
palMychl 3aKDYIJIEHHWH ONMHAKOBble JJI BCEX KaauGpoB, He3aBH-
CHMO OT HX PasMepoB. DTo AeNaloT ¢ UeJblo NPefOTBPaTHTL o0Da-
30BaHHE CKJIaJOK, MODLIMH M PBaHHH Ha yriax npoduns [36].

Haceuennble BaJKu WJM BajIkKH C HaBapKo#l JIydile 3axBaTlBa-
jOT CJIUTKH, YTO NOSBOJIAET YBEJIHUHBATh 0GKATHHA, a CJEJOBaTeJbHO,
¥ TPOH3BOAHMTEJBHOCTD,

OnHako mpH NMpOKaTKe BHICOKOKAYECTBEHHOM JIETHPOBAHHOM CT4~
JM HaceUKH M HaBapKH HERONMYCTHMHI, TaK KaK IOPTAT NOBEPXHOCTH
npokata. Hesb3ss mpumensTh HaceYkH W HaBapKH B KaJubpax ¢ BO-
rHYTBIMH HJIH HaKJIOHHBIMH TPaHSIMH, HallpuMep B OBAJbHBIX, POM-
GUYeCKHX H KBaApaTHBHIX IO AMaroHaju Kaiau6pax. B sTux ciygasnx
MeTaJJI B PAasJHYHBIX YacTAXx Npoduas GyaeT mnoxseprarbesi 60Jib-
IIMM PacTATHBAOUIUM YCWJIHAM BCJEACTBHE PasHOCTH OKPYKHEIX
CKOPOCTeHl Mpu 3aTPYAHEHHOM CKOJIbXKEHHH MeTaJia Mo BajgKaM.

MakcuManpHO JONMYCTHMBIE YIJABl 3aXBaTa AJS SILHYHBIX Ka-
nu6poB Ge3 Haceyku Moryt GeiTh poBeneHsl o 28—30° [35]. Ha-
npuMep, Ha OOXHMHOH KiaerH 500 crana 300 omHoro 3aBoma Yribl
saxpara 6e3 Haceuku jpoxomAr xo 30°

[TocTpoeHHe MpsSIMOYroJIbHOrO Pyubs NPOM3BOAHMTCH  CJELYIOUIHM
o6pasoM: INHpHHAa pyubsd MpHHHMaeTcs paBHOH WIMPHHE CJIHTKA;
YKIOH GOKOBHIX TpaHeii BeIGHpaeTcsi B 3aBHCHMOCTH OT OOLLero
o0kaTHs B JaHHOM py4Ybe, a8 CJeIOBaTeJbHO, H OT abCOMIOTHON
BJIHYHHBl BCEro YLIMPEHUst MeTajjla B 3TOM pYube.

Crnenyer 3ameTuTb, 4TO B OJIIOMHHTe ONHH pydYell CAYXHUT AIJA
HeCKOJIbKMX NPONMYCKOB B HEM CJIHMTKA, .IJIA Yero cHayaja BaJKi
pasgBHralOT M 3aTeM NOCJE KaxAOro mnpomycka cOJMHXKalT Ha Be-
JHYHHY O6XKaTHs, NI0OKa OHH CHOBa He NPHMYT CBOEr0 HOPMaJbHOTO
nojo)keHHsi. TakuM 06pa3oM, TOJIUHHA CJMTKA B BEPTHKAJbLHOM
HanpapyeHWH TOCTENEHHO YMeHblIaeTcs B OXHOH M TOH XKe mnape
PYyges.

s noctpoeHHs Kajau6pa HAHOCHM B3aWMHO NeEpHNeHAUKYJSp-
Hble ocy AB u CD (puc. 17) u orkaaguiBaem or Toukd O BBepx H
8Hu3 orpesks Oa u Ob, paBHble TiiyGuHe pyubsi, Uepea TOUKH a H

npogonuM JuHMH, napajienbHle CD. Otnoxus or Touku O
Bpaso u BieBo otpe3ku Od u Oc, paBHBIE IOJOBHHE INHPHHBI JHA
Pyuns, 1 mpoBens uepes TOUKH ¢ M d JIMHHM, TapajjeibHbie AB,
Noslyyaem pacueTHEIR TNPAMOYrOJBHBIA KaauGp.
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Bri6pap BeNd4dHY BBINYCKA, HAHOCUM TOUKH ¢, W d;. CoeauHss
TOYKH € M di C TOYKAMH M, P, N K @, NOJNYYaeM HCKOMBIH YKJIOH
rpaHeil pyunsi: mci, nd,, pc; U qd,.

Mexny BajKamu AenaeM 3a30p s pasmepoM OT 5 1o 20 Mm
B 3aBHCHMOCTH OT JAMaMeTpa BaJiKOB,

U3 Touer m, n, p ¥ g Ana o0pasoBaHus OHA pPyybeR BOCCTAHAB-
JMBaeM NEPNEHAHKYJNSADH K NONYYEHHbIM GOKOBbIM rpaHaM. Lloay-
yaeM OyepTaHHe HNeACTBUTENLHOrO Kamubpa ma,nd;qb\pcim, eciu

B YrJlax MHOrOYroJibHHKa Che-
JlaeM HeOOXOAUMBIE 34aKpyrie-
HHUA.

. Pamuyc sakpyriends B
rayGuHe pyubsi oGbiuHO Gepert-
ca 10% or wHupHHE pyubs. Pa-
JHVC 3aKpYIVIEHHsT vV 3230pg
o6biyHo genaetcs 10% ot ray-
OMHBI DY4Ybsi. ¥YTOJ NpH @; 4 b,
3AKPYIJISIETC  TTPOH3BOMBHBIM
pamuycoMm.

HaBeneHHbI# KHPHBIMH JIH-
HUSIMH Ha puc. 17 mnpoduis
ABJSIETCA OKOHYATENbHBIM.

IIupuHa rpeGHeli sgech o6bluHO Aeiaercss 0,25h; uTo Kacaertcs
momycKaemMo# TIJiyOHHHl Bpe3a B TEeJO BaJIKOB, TO PY4YbH HHKOTAA
He BpesaloTcs TiyOxe, ueM Ha Y4 aAuamerpa BajKa, BBHAY TOrO,
YTO B HACTOsiulee BpeMsi PaboTalOT ¢ CHJABHBIMH OGXXATHAMH H Tpe-
Oyerca Oonbliag MOPOUHOCTL Bajka. M3 Tex xe coofpakenuii ue-
necoo6pa3Ho BeJIHUHHY Bpe3a B 0GOHX Basnkax 118 NAHHOTO KaauG-
pa menaTb OJUHAKOBO,

Puc. 17. ITocTpoeHHe npsMOYroJbHOrO
Kanu6bpa

TVIABA 4
KAJTUBPOBKA BAJIKOB BJIIOMHHTA

Ilpucrynas x Kanu6poBKe OGXHMHEIX BaJIKOB,
HMETb B BHAY pelUeHHe CJIeAYIOLIHX BOIPOCOB:

1) KakoBa HOMKHA GbITh MPOH3BOLHUTENBHOCTH GJIIOMHHTa;

2) KakoB HOJKEH OhiThb BEC CJUTKOB M pasMep BHIIYCKaeMBIX
U3 OJIOMHHTa 3arOTOBOK;

3) KakoB JoJMKeH ObiThb HaWBBIrOXHEHIUM{ JHaMeTp BaJIKOB, HX
YIJI0Bast CKOPOCTb M O00G)KaTHe 3a KaXKIbl¥ MNpomyck;

4) KaKOH MOIHOCTBIO NOKeH 06JanaTh ABHTATeNb NpH CTaHe,

IlpoussonuTenshocTs GMIOMHHra QOMKHA GBITh  MAKCHMAIBHON
B NAHHBIX YCJIOBMAX IIPOM3BOACTBA, TaK Kak OPraHu3allis COBpe-
MEHHOIO METaJIypPrH4ecKoro 3aBofa TpefyeT MpOMYyCKa BCEero Me-
Tamna yepes GuomuHr., MckiouenHe npeacTaBsIOT TOMBKO HEKO-
TOpBIE COPTa JIETHPOBaHHON CTaJH, OTJHMBAaEeMOH B MeJIKHE CJHTKH.

Ha nopblileHue NpOHSBOAMTENBHOCTH  GJIOMHHTa  OKa3blBaeT
BJHMSIHME He CTOJbKO TNOBLIIIEHHE Beca CJHTKA, CKOJBKO YBeJHYe-
HHE CEUEHHs! BBHINYCKAEMOH 3aroTOBKHM. ITO OOBACHAETCS TeM, HTO
IPH OJHOM W TOM e CedeHHH 3arOTOBKH MNOBBILIEHHE BeCa CJAHTKA
Beger 3a cobOl0 yBeTHUEHHME YHCJIAa NPONMYCKOB, a CJIeN0BATEJLHO,
it MalIMHHOTO BpeMeHH MNpOKaTKH. TOUHO Tak Xe € yBelHuYeHHeM
Beca CJIHTKa HEeCKOJIbKO 3aMeAJisieTcs MaHWNYJHPOBaHMe C HHM H,
CNeIOBAaTENbHO, VIJUHAIOTCA Nayshl,

Ha BriGop Beca cjaHTKa OKasblBaeT BJIMSIHHE TaKxke pasMep 3a-
TT@HHOTO CEeYeHMSs BBITYCKAeMOil 3arOTOBKH, TAK KaK CIHIIKOM MJIHH-
Hble OJIOMCHI 3aTPYAHSIOT paloTy ¢ HHMH.

Jus onpenesenus obkaTHa 3a KaXKAHIH NPONYCK CJeNYeT HCXO-
NUTb M3 CTPeMJIEHHS AaThb MaKCUMaJbHYIO INPOH3BOAUTENLHOCTh TPH
CyllecTBYIOIeH MOILIHOCTH ABHTaTes,

HeoOXonuMo

1. Kanu6poska Mo OTHOCHTENbHBIM O6XKATHAM

Beuay Toro, uro mepeble NMPOMYCKH METajjia NMPOH3BOAAT C Ma-
JIOff YrJIOBOH CKODOCTBIO, a MOCJeJHHE C MaKCHMaJbHOH, Clenyer
B IepBBIX Mpomyckax 6paTh caMmble BHICOKHE Yrjbl 3axBaTa, a BIIO-
ClefHUX WX TOHHXKaTh. Jlyyllle Bcero B NepBOM NpONMYCKe He Ipe-
BHllaTh 24—26° y B nociieaHem — [2—I18°, B 3aBHCHMMOCTH OT ce-
YeHHU BBIMyCKaeMmo# 3aroroBKu. lcxons M3 3THX YIJIOB 3axBarTa,
MOXXHO OTNpEeAeJIHTh PAUHOHAJNBHBIA pexXMM o0XaTuii B BaJKax JaH-
HOro auamerpa.
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Hanpumep, TpeGyercs onpemesuTs pexxuM o6xKaTuii  CjHTKa
570 X 570 % 2150 mm Becom 4,56 T NPH nNpPOKaTKe 3aroTOBKH
200 < 200 mm, ecnu muaMerp BaJKOB Ha Gouxe 1000 .

3anaemcsi yriiom 3axBara B NepBOM mponycke 24° m B mocJen-
HeM 18°, Kak 3To GhiBaeT NpaKTHYECKH.

HUs cbo}gmy;m H—h=D, (1—cos*) umeem B mepsoM mpomy-
cke H—h=1000 (1--0,9136) wuau 1000 - 0,0864 —=86 sum u B
nocaenHem nponycke H — h=1000-0,049 =49 mmu.

CooTBeTCTBEHHO MOJIy4aeM KO3(HIMEHT OTHOCHTEJBHOrO 06iKa-
THS B NepBOM NpomnycKe

H—h 86
=———=—=0,151
A H 50—
U B NocjefHeM TIPONYCKe
An=£_—_h=_4_9_ = 0,197
H 249

Jlais BHeceHHs1 3JieMeHTa CHCTeMaTHUYHOCTH B BEHIGOpP Ko3(HIHeH-
TOB 0GXKaTHil B NPOMEXYTOYHBIX NPONYCKax NOCTPOHM JHarpammy
pexuma obxaruii (puc. 18). Ha ocu abcuucc HaHOCHM — TOJILHMHY

H cnutka mepen KaxIblM NPOMNYCKOM,

Ha OCH ODAHHAT — KO3(MHUIHEHT obxa-
§0.?0 THA B NepBoM A, u mocjenHem npo-
= b nycke A,. Ilepen nepBbiM mpomyckom
w !B H, =570 mn, nepex nocaemunm H, =
sl 4 /fi =249, MM, TaK KaK B NOCJAEIHEM MPO-
L nycke naercs oGxkatue 49 mm U BbiIy-

/ cKaetcsi 3arotoBka 200 X 200 mm.
w0 Od CoennHsisi TOUKH A; © A, IpsaMoii
& 600 00 500 W0 30 20 W juuuell, monyyaeM AHArPaMMy DEXH-
Tasuyuna 1, mm Ma o0XaTHii AJs BCeX TPONMYCKOB B
Puc. 18, Iuarpamma pexmva BHAE JHHHH ab. Sta AMArpaMMa JiaHa
OSKaTHE LISl TPOKATKH Ha raankol 60YKe AHa-

meTpoM 1000 mm.
Hoctpoum Temepr 1narpammy pexuma o6xaTuii Ans cayuas
NIPOKATKH B KaJHOPOBAaHHBIX BajIKax TOro Xe JUHaMerpa.
HsBectHo, uto amamerp Bajika B raybume kamu6pa Do He noa-
KeH ObiTb menbie 0,66D. Ilpumem B mepsoM Kamubpe Do=700 sxm,
a B nocienHeMm — Dy = 1000—200 = 800 mnm.

Hexons us tex xe yrnos saxsara 21=24° u a, =:18° moay-
yaeM: B [IEPBOM npomycKe

H — h =100 - 0,0864 =~ 60 MM
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8, =2 — 0,105
570

B NTOCJIeLHEM IIPONYCKe :
H—h =2800-0,049= 39 mum

39 —0,164.
39

n

Hanocst A, u 4, npu a6eumccax 570 u 239 au, nonygaem nua-
rpaMMy pexxuMma o6xkaTHfi B KanuOpOBaHHBIX BaJKax a b, (puc. 18).

ITponenaemM npuMep KaJHGPOBKH BAJIKOB, MOJb3YsCh HafmeH-
HOH JuarpaMMoi.

[lycte nepeble xBa mpomycka nenaloTcsi B NepBoM Kaau6pe  mo-
cJiefHHe JiBa Mpollycka — B MNocjelHeM KaauOpe. Bce ocraibabie
IPONVCKH NYCTb JEJIaloTCsi Ha IJIajkoi 6ouke,

[Tepsuii nponyck. [Ilo npsamoit a;b, (puc. 18) Haxomum
s nepeoro mnpomycka npu H=0570 mm Kos(pHUHEHT 06KaTHA
A, =0,105.

CaepmoBaTeibHO,

H—h=0,105-570= 60 mm.
Ymmpenue onpenensieM mo dopmyse
AB=a(H—h),
rae a HaxoAuM 1o auarpamme puc. 2; a=0,06. CuenosarteiibHo,
AB =0,06- 604 mn.
Bricora mnosiochl mocjie @mepBoro mpomycka
H, =570 — 60 =510 mum.
Hlupuna moJsiochl mogjie MepBoOro MPomycka
B, =57044 = 574 mm,
By _ 1,12,
H,

Bropoi nponyck. Ilonoca moctynaer Bo BTopoli mpomyck
B TOM Xe Kaaubpe ¢ Bbicotolt H1=510 mum.

Ilo npamoit a;b, (puc. 18) Haxomum npu H =510 um jnas BTO-
poro mpomycka A, = 0,115, CuenoBatesbHo,

H—h=0,115-510=59~=60 mm.
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IMpuunmaeM H — h=60 mm. AB, Kak u B mepsoM MPOIYCKe,
paBHo 4 M.

Hy; =510—60=450 Mm@ u B, =574 4 4 =578 mm.

B 8.
H

2

Tperu#t nponyck, Ilepexons k rmagkofi 6Gouke, KaHTyeM
GaioMc Ha 90° u Haxomum A; no npsimolt ab (puc. 18); ans H =
=570 mm

Ay = 0,151,
Orcrona

H—h=0,151 570 =86 ~ 85 mxn,
AB=4 mm,

Hy =578 —85=1493 mm u By =450 + 4 = 454 mn,

Yersepro it nponyck. I[lo npamoii ab (puc. 18) Haxoaum
npu H =493 mm A,=0,162. CnenoBareinbHo,

H—h=0,162-493 =80 m~,
AB=10,06.80~4 mnm,
H, =493 — 80 = 413 mn,
B, =454 -+ 4 = 458 mu,

Be 1,11
H,

Martufi nponyck. ITo npamoit ab wpun H =413 mm umeem
A; =0,174,

H—h=0,174 - 413 =12=T75 MA,
AB=4 uM,
Hg =413+ 75 = 338 mm,
B; = 458 - 4 = 462 MM,

Be — 1,37

5
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IfecToli Nponyck.

Ay = 0,184,
H—h=0,184 - 338 =62~=~60 mn,
AB =4 mm,

Hy=338— 60 =278 mn,

B, = 462 + 4 — 466 M,
Bs 167
Hg

B
Ilpu oTHoweHuu 5 > 1,5 pexOMeHayercsi NMPOH3BOMHTb KaHTO-

pauue. IloaToMy mocjsie 1lecToro MNpomycKa KaHTyeM Ha 90°.

CenpMoit nponyck. Ilpy H=466 um wuaxomum mno mnps-
mMoit ab Beawunmny A;=0,167. .

H—h=0,167-466 =78~ 80 m~,
" AB =4 mm,
H, =466 —80 = 386 M,
B, =218 4 4 = 282 ux,

B <1,0.
7
BocbMofi nponyck.
Ay = 0,177,
H—h=0,177 - 386 = 68 =70 mu,
AB=4 mnm,

Hy=386—"170= 316 mn,
By =282 + 4 = 286 mm,

B - 1,0.

8

LeBsarTefi mponyck.
4, = 0,188,
H—h=0,188.316=60 mn.
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AB=0,09-60=5 Mm,
Hy =316 — 60 =256 um,

B4
H,
HdecsaToit nponyck.
4, =0,195,
H—h=20,195.256~50 "Mm,
AB=5 mm.

H10=256—50=206 MM, -
By, = 291 + 5 = 296 s,

Bu —1.44.

10
OnuHHagumaTeili npomyck
Ay, = 0,190,
H—h=0,190 - 296 =56 mu,
AB =0,11 - 566 Mmu,
Hjy == 296 — 56 = 240 MM,
B; =206 46 =212 mm.

(mepex KOTOpBIM KaHTyeM).

JdBenaguaTe i NpONycCK.
a,,=0,197,
H—h=0,197 - 240 =47~ 45 mn,
AB=O,ll-50%6' MM,
H, =240—45 =195 mn,
By =212 + 6 =218 Mm.

[Tepen nocneanum mnpomyckoMm Kauryem. ITociaenrnit nponyck
JaeM B pYyubsiX.

Kaaubposrka saskos 6Garomunza 49

TpuHaZAnaTH®k DpoONyCK.
H;3=200 mm u B;3=200 mn,

apecb H—h==18 um u AB=15 mun.
TakuM 06pa3oM, MpOKaTKa CJHTKA NPOMCXOAMT B TPHHAIUATH
pOMYCKOB.

2. Kaau6poBka GMOMHHIa MO MOCIIHOCTH NPOKATKH

Kann6poBKa 1O OTHOCHTENBHRIM O0GXKaTHSIM, KaK H BCE ApYrue
H3BECTHbIE METOAR! KaJHODOBKM BaJIKOB GJIIOMHHra, He oGecneyu-
BA€T MAaKCHMaJbHO BO3MOXKHOTO HCIOJb30BaHHS MOLIHOCTH IBHIa-
TeJi, 9TO OCYLIECTBHMO TOJILKO TNIPH paBHOMEPHOR €ro sarpyske
no mpomyckaM. Hcxons us storo, A. I, Uekmapes [37] npemioxun
MeTOon KaJdHOPOBKH IO MOIIHOCTH NPOKAaTKH,

B ocHOBY MeToja NOJIOXKEHbl CJEAYIOIHe TPHHIHIbL:

1) pacuer KanuOpOBKM NPOM3BOOHTCS TNPOTUB XOJa NPOKATKH,

2) B ocHOBe KaJHGPOBKH JIEXXHUT MOLIHOCTb ABHTATEJS,

3) npHHEMaeTcs B pacyeT CKOPOCTh NPOKATKH.

Hast ceuennsi cautka 500 X500 MM © ceueHMs 3arOTOBKH
100 XX 100 xm MOKHO 3aJaBaThCS CKOPOCTBIO TIPOKATKH OT 1 m/cex
B HayaJje 10 4 m/ceX B KOHLe Npo-

KaTKH. 4
Buiop cxopocrn UekMmapes pe-
KOMEHJyeT NPOU3BOAMTL NO JHa- y\

rpamMme mnapabojinyeckoii oOpaTHOiH
3aBMCHMOCTH CKOPOCTH TIPOKaTKH
OT KOPHSI KBaApPaTHOro H3 CEueHHs 307
NOJOCH, BBIXOAsLeH M3 BaJKOB, \
} bh (puc. 19). Xon pacuera ka-
JHGPOBKM Majoro OaioMuHra D= §
=900 m# no MOIIHOCTH HJJIIOCTPH- <
pYeTCs HAa TPUMEDPe NMPOKATKH 3a- 2 \
rotoBky 100 X 100 mm H3 CJOHTKA
ceyenuem 300 XX 300 mm, JauHOH N
okoJio 1,5 # u Becom | r. Merajin — 15 N
TBepAaa crajib. MolHocTh JBura- AN
TeJs OPHHHUMAaeTCss  NpUOJIMKeH-

HO peasbHOf — 150 000 kem/cex — R R — 0
=2000 4. ¢. TlpuHumaercs, 4TO Vih,m

MouHOCTh, PacxoayeMas Ha pedop- Puc. 19. 3aBHCHMOCTb CKOPOCTH
Mauui MeraJia, coCTaBJsdeT 50% NMPOKATKH OT CeYeHHss MNOJOoCH
MOLIHOCTH JBHraTeii B TepBHIX

nponyckax u 40% — B mocaenHuX, T. e. coorBercTBeHHo 75000 u
0000 xem/cex.
Ha coBpemeHHbix OGuaioMuHHrax TPOKATHIBAIOT CJMTKH BECOM
He Menee 4,5 7. OnHaxko NpH YBeNWYEHHH Beca CJHTKa ¢ 1 T Ko
4 3akas 576
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4,5—7,0 r npuBeleHHHA HMXe METOJ pacuera B NpPUHIUNE HEe H3-
MeHHTCH.

[Ipu pacuere KaJHGDOBKH MOJB3YIOTCH 3aBUCHMOCTBIO MOUIHO-
CTH OT CeyeHHs] MOJOCH, H306paxeHHOH Ha pHc. 20.

«19?
80 70
70 /’ o 40 \
b
L3
$ // 3
3 .
60 S 50 \
Ny
N
L R Yoo~
Vbh,wmum Vo , MM
Pac. 20. 3aBucamMocTh Puc. 21. 3asucumocts
MOIOHOCTR OT CeYeHHA no- yAeJBHOro  ZaBJIeHHS OT
JIOCH CevYeHHs AOJNOCH

3anaroTcs CKOPOCTbIO TPOKaTKH BHayaje 1,5 m/cex, a B KoH-
ue —4 wu/cex. CKopocTb NpOKATKM NPH COOTBETCTBYIOLIEM Ceve-
HHH CJHMTKa ONpeJeJsieTcsi no gHarpamMe puc. 19.

IMapenne TemnepaTypsl NpH DpoKaTKe NMpPHHHMAaercsi, Hampumep,
or 1050 mo 1000°. D10 COOTBETCTBYeT H3MEHEHHIO YAEJNBHOTO IaB-
JIEHHUA MeTaJjla Ha Bajiok ¢ 4,9 no 6,6 xa/mme.

Wsmenenne ynespHOro AABJEHHA TaKXKe CBsi3bIBaercsi MapaGo-
JIHYeCKOf 3aBHCHMOCTBIO C KODHEM KBAaJIPaTHHIM M3 CEUEHHs CJIHTKA
nocjie AaHHOro mpomycka (puc. 21).

O6beM cauTka V=m=0,l28 M3=128-103 cm?.

Pacuer KanHOpOBKH NpPOWSBOAMTCS OT MOCHEAHEr0 HpomycKa
K NepBOMY ¢ HyMmepaluedl NPONYCKOB B MOPMAAKE pacyera.
HOus pacuera MOXHO INOJb30BATHCA (opMysnaMu

A, =NL w A=pvin
v h
OTKyAQ

In

H_ A
h pV'

Mepeuit nponyck. ITo nuarpamme puc. 20 Haxoxar N, =
=60 - 10° xem.
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JlnuHa mONOCHl, Bbillleninefi H3 MOCJHEAHEro MpPOIYycKa, onpene-
pAETCSl H3 BhIpaXKeHHs
V128108
b, 10410

= 1280 cm = 12,8 .

ll =
[To auarpamme puc. 19 HaxomsaT
v, =4 Mjcex.

IMoncraBisisi 4UCAeHHBIE 3HAuYeHHs, [OOJYYAlOT
60 . 10% - 12,8

A = =192 . 10% xem.
Hanee H, A,
n-— = ——
hy PV

[To muarpamme puc. 21
P P pL =066 ra2/mm?.

IMopcrasJisis YHCJEHHLIE 3HAYeHHs, MOJaydYaloT
Hy _ 192-10°

In 2 =—+—— =0,227.
iy 6,6+128. 108 ’
% MOXHO HafTH o Tabj. 3 ¢ 3apaHee BRIYHCJIEHHBIMH 3HAYeHHS-
|
"
mMa  In—.

.ln%—=0,227 u 255,

1 1

ToaniMra noJochl, BRIXOASAILIEH H3 MNOCAEXHEro INpONMYCKa, H3-
BectHa: hy = 100 mm. Otciona

H{=100 - 1,255 =125 mm (c TOUHOCTBIO ;mo 1 mn).
CaenoBaresibHO, 06GiKaTHe
Hy— h =125 —100=25 mn.
Ywupenne onpefessercs no H3BecTHhiM (opMyaaM. B nanHOM
Cllyyae mJisi TPOCTOTH PAcYeTOB MOXKHO BBIYHCJIHTB €ro mno ¢opmyae
AB=a(H—h),

rie kospunuenr a Geperca mno xuarpamme A. IL Buﬂorpanonjé\

(cM, pue. 2), T. €. ¢ YI€TOM AHaMeTpa BAJKOB H TOJIMHL 3arOTOBKH
B naHHoM mpomnycke

a=0,20 u AB=0,20 - 25=05 ms.
Torma mmpnHa 3aroToBKH

Bi=b; — 5=95 un.
4
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Tabaruya 3
3nauenns InT
H H H H
——h in % ——h In %
1,01 0,010 1,21 0,191
1,02 0,020 1,22 0,199
1,03 0,030 1,23 9,207
1,04 0,039 1,24 0,215
1,05 0,049 1,25 0,223
1,06 0,058 1,26 0,231
1,07 0,068 1,27 0,239
1,08 0,077 1,28 0,247
1,09 0,086 1,29 0,255
1,10 0,095 1,30 0,262
1,11 0,105 1,31 0,270
1,12 0,113 1,32 0,278
1,13 0,122 1,33 0,285
1,14 0,131 1,34 0,293
1,15 0.140 1,35 0,300
1,16 0,149 1,36 0,308
1,17 0,157 1,37 0,315
1,18 0,166 1,38 0,322
1,19 0,174 1,39 0,329
1,20 0,182 1,40 0,337
Ko3(pHIUEHT BHITAXKH
B 125 .
b= H\B, _ 125.95 _ 1,19,
by 100 - 100
JlnuHa 3aroToBKH R
Ly="=128_ 1075 u
© 1,19

ITo mepe pacuera RaHHbIE 3aHOCATCA B TaGJaHIy.

Heo6xonumMocTe KaHTOBKH ONpeflesifieTcsl HaJHUHEM KaHTOBaJb-
HOro anmapara ¢ OAHOH UmM ¢ 00eHx cTopoH craHa. Ecnu mpenmo-
JIOXHUTb B HAaHHOM NIpHUMepe, UTO KaHTOBATeJdb HMEeTCSl TOJIbKO
C nmepexHel CTOPOHBI CTaHAa, TO KAHTOBKH MOTYT OBITb TOJILKO INOC-
Jle HeYETHBIX NMPOMYCKOB NMpH NPOKAaTKe (CHHTas HOMEPA NpPONMyCKOB
NPOTHB XOAa NPOKATKH).

Tak Kak ¢ TOUKM 3peHHsl TMOBLILIEHHS KayecTBa MeraJjuia
KaHTOBKH ClleflyeT AenaTh Yaule, ' — B JaHHOM IpHMepe NpHHHU-
MaeTcsi KaHTOBKa uepe3 KaXKIbie [Ba INpOIycKa.

1 VMeHbIIAa€TCA AHH3OTPOMHOCTDH CBOICTB Merajna B nooepevyHoOM CeyeHHH 3a-

roTOBKH # YJAYYIU2eTCH KaYeCcTBO €€ NOBEPXHOCTH, Giarofaps CHalaHHIO OKaJiHbl
¢ GOKOBHX rpaHeil mocjde Kaxzpoit KaHToBkH, Ped,
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Bropofi npomnyck.
hg= B, =95 uMm; by, = H, =125 mm; [ ==10,75 M.

Ins nonbsopaHus puarpammamu (puc. 19—21) HaxopaT s3Ha-
yeHHe abBCHHCCHI:

V hyby =V 95-125= 11900 = 109 mm.

Hajblle MOCTYNaKT Tak XKe, KaK U NPH NEPBOM NPONYCKe:
N, = 61 - 10® kam (puc. 20);
vy = 3,7 M/cex (puc. 19);
P, = 6,4 ke/mm® (puc. 21);

61 - 108. 10,75

A, = 37 =176 - 10° xem;
hy 6,4.128. 108 =
B 1,245

2
Hy=95.124=118 um;

Hy— hy = 118 —95 = 23 ma;
: a=0,19;

8B, = 0,19:23 =4 mu;
By=0b, — AB, =125—4 = 121 mn;

<12
by HaBa 118121 o0
hyby 95 - 125
L=l 1075 _ggr
P 1920

Yro xacaercs NpOBEepKH KaJHGPOBKH N0 yIy 3axBara, TO Cle-
Ayer 3aMeTHTb, YTO HauboJblliHe YIVIbl 3aXBaTa OTHOCSITCSI K Tep-
BLIM mponyckaM B nopsake npokatkd. IIpuHsB ykasanmwii panee
Anamerp BankoB Dy=—=900 ux W 3Has riayOGuHHYy KajubGpa IpH COM-
KHYTHIX BasjKax, HeTPYAHO ONpelejHTb Karamouuft auamerp D
H, Nojp3ysich BHIpaKeHHEM

H —h=D(l—cosa),

loncyutare B KaXKZOM NpONYCKE YroJi 3axpaTa,
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TpeTuit mnpomyck.
hg=H, =118 Mm; by=B, = 121 Mxu;
13=8,95 M;
V hebs =V 118121 =)/ 14300 = 120 as;
no puc. 19—21 onpenpensem

.Ng =62 .10 xem; vy = 3,5 M/cex;
62.108.8,95

Ps= 6,2 K2|MM?

Ag = =159 . 10° Kkem;
3,5
infe = 1591 _ 4901
hy — 6,2+128 108
Hs 1204, Hy=118.1,224 = 145 unm;
3
Hs — hy =145 —118 = 27 mu;
a=0,16; AB =0,16-27=4 mx;
By = 121 —4 =117 Mm;
pge= MOUT 49 £, =39 _752 a

18- 121 1,19

MexJy TpeTbHM H YeTBEPTHIM NPONYCKaMH NPOH3BOAMTCA KaH-
TOBKa.
YerBepTH i NPONYCK.

h,=Bg= 117 mm; b, = Hg = 145 mnu;
ly=152
V b =V 145117 =130 mn;
N,=062.10% xem; v, =3,2 M/cex;
Py = 6,0 ke/mm?;
A= D210 T2 141 5. 10° Kem;
3,2
nHe o ML 549 He 9y,
he  6,0-128.10° Ry
H,=117-121 =143 mun;

H,—h, =143 — 117 =26 M#;
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a=0,16; aB=0,16.26=4 mm; B,=145—4 =141 mu;
143 - 141 Ly 182
M= e T I L= =63l

Takum xe ob6paszoM pacuyer l'IpOIlOJI)KaeTCH W Aajiee, MpHYEM IIO-
JIy4eHHBIE OaHHBIE 3aHocATCS B Tall.

Pacuer mocjieHHX NpPONYCKOB nponssonmcn c.nenyfoumm o6pa-
30M.

[IsTHaguaTeid NPORNYCK.
By = Hy =274 Mm; by, = By, =284 m;
lis =1,62 &
=V 284-274 =280 M

V' b

Ny, =174-10% kem; vy =15 Micex; p;;=4,9 re/mm*
A15=l§‘:_1‘£1)151"§2—=80' 103 kem; ‘
]nHlﬁ —801_(1__ =0.1217
hys  2,9-128.10% e
iy = 1,146
hys

- Hyg=1,146 - 274 =314 mn;

Onnako o6Gxxatue 40 mm He TpebGyercs, TaK KaK NpPH OKOHUaHHH
KaJuOpOBKH Hano mosyudts ceuerue 300><300 mm, a yxke nosyyeH
pasmep 314 mm. ViMes B Bunéy, yTO mocie NMATHAAUATOrO NPOMYycKa
Oyner HOBasg KaHTOBKAa W IIECTHAAUATHIA 'Nponyck OyaeT NOCHEn-
HuM, npuHuMalT M5 = 302 mm (2 mm Ha yliHpeHHe B ILECTHAax-
LatoM mnponycke). Toraa

Hyy — hyy = 302 — 274 = 28 ma;

a=0,09; AB=0,09-28=3 un;
Bys =284 — 3 = 281 mu;

vyg = 2B 1090 Ly =102 1 40
157 274.284 1577100

ME)KlIy NATHAAUATBEIM Y LIeCTHAAUaTblM IIPONYCKAMH — KaH-
TOBKa.



Kaaubposrka npocreix npojused

HlecTtHaanaTH R OPONYCK,
hyg = Bys =281 MM; byg = H,y = 302 mm;
Lig=1,49 M;
V' biehis =y 302281 =292 mu:
Ny =715+ 10% kem; v,4= 1,5 M/cex;
Ay = 75108 - 1,49

P1s=4,9 re/mm®;

= 74,6 - 10° Kem;

1,5
Ine_ 14.0-10 _ g,
B 4,9 128 108
H,

— =113,

16
Hyg= 1,13 281 =317 mun;
Hg — hyg = 317T— 281 = 36 M.
Honycrumo o6xarue 36 mM, a HeOGXOAUMO TONBKO
Hig— hyg =300 — 281 = 19 mu;

a=0,09; aB=0,09:19=2 mm; B;;=302—2 =300 mn;
300 -300
e = 281 - 302 1,06;
= 1’_49 ==
Lig= P06 1,41 M.
Takum o6pasoM, KaaubpoBKa 3akOHYeHa B 16 HPONYCKOE.

YeTHOoe YHMCJIO NPONYCKOB HEYAOGHO, Tak Kak MPH 3TOM NPOKAaTaH-
Has 3aroTOBKAa BLIXOAWT B KOHIE KOHIIOB Ha NeEpefHIO CTOPOHY
craHa. MoOXHO caenaTh HEYETHOE YHCJIO TPONYCKOB, YBENHUYHMEB O06-
JKaTHA B YETHIPHAALATOM TNpoONycKe HJIH H06aBHB
MpONMyCK C yMeHblleHHEeM O6XKaTHH B MATHAALATOM M LIECTHAAIAaTOM
nponyckax.

PesyabTaThl pacueToB KaJMOPOBKHM NpUBeneHH B Tabu. 4.

[Ipumep KanuGpoBKH, TNOKasaHHLIA B TabJ. 4, XapakrTepeH s
NpoKaTKH B KaJauOpax CJHTKOB Majioro Beca. B ciyuyae mpumenenns
CJIMTKOB GOJIBLIOrO BeCa H BAJIKOB C IJIANKOH GOYKOH MeTox pacyera
OCTAeTCsT TOT e, TOJBLKO YHCJIO KaluOpOB yMeHbLIaeTcsi, TaK Kak
NPOKAaTKa NPOU3BOAMTCS Ha GOYKE 32 MCKJIOUEHHEM TOCJENHHX Tpex-
yeTHpeX MO XOAY NPOKATKH NPONYCKOB, FIe o0XKaTHe ocyliect-
BJSeTCS B Kaaubpax.

IMpennoxennriii UekMapeBHIM MeTOL KaJHOGPOBKH YYHTHIBAeT
YCJOBHA paGoOThl CTaHa M TNO3BOJsAET GoJiee INOJHO HMCHOJB30BaTh

CeMHaAlaThI |
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Tabauya ¢
KaauGposka Gaomprra Do = 900 #4 no MOUIHOCTH PPOKATKH
5 | S 0 H| H | » b 1 & | H |H—h
E’% ;x Mrcex nzj.up/u! Alxiz?uo In = A mm | o | o ‘/.u.u ma | mm
Zz| =¥
12 3 & 5 6 7 1 8 L o g0l 10 | 121 13
1160 | 4,0 | 6,6 [102,0{0,227(1,255f 100 | 100 {12,80; 100 | 125 | 25
2] 61 13,7 | 6,4 [176,0(0,215(1,240( 95 | 125 [10,75( 109 | 118 | 23
3| 62 13,5 | 6,2 [159,0]0,201 (1,224 118 | 121 | 8,95 120 | 145 | 27
4| 62 13,2 | 6,0 |141,5|0,190|1,210| 117 | 145 | 7,52| 130 | 143 | 26
5| 63 | 3,0 | 5,9 [133,0|0,176(1,190| 143 | 141 | 6,31| 140 | 170 | 27
6| 64 | 2,8 | 5,8 |125,0(0,168{1,180| 137 | 170 | 5,46| 153 | 162 [ 25
71 65 | 2,7 | 5,7 [114,0]0,156{1,170| 162 | 166 | 4,72 160 | 190 | 28
8| 65 { 2,5 5,5 1107,0]0,152{1,165| 163 | 190 | 4,10 170 { 190 | 27
9l 67 ]2,2 | 5,3 (108,5!0,160]1,174} 190 | 187 | 3,56| 190 | 223 | 33
10 68 | 2,1 5,2 1100,010,150|1,160] 183 | 223 | 3,09 202 | 213 | 30
111 69 | 2,0 | 5,1 | 93,5|0,143|1,154| 213 | 219 | 2,71| 216 | 246 | 33
120 70 { 1,8 | 5,0 | 92,6/0,145|1,156] 216 | 246 | 2,38| 234 | 250 | 34
13/ 71 1 1,65{ 5,0 | 89,5(0,140(1,150| 250 | 243 | 2,08 246 | 287 | 37
14] 72 { 1.6 | 4,9 | 82,5|0,131|1,140{ 240 | 287 | 1,83| 262 | 274 | 34
15| 74 { 1,5 | 4,9 | 80,0/0,12711,146| 274 | 284 | 1,62] 280 | 302 | 28
16] 75 | 1,5 4,9 | 74,610,119(1,130{ 281 | 302 | 1,49; 202 | 300 | 19
ITpomonkenne Ta6na. 4
I PasMepu
5E a ﬁg‘ Mﬁ, B f" ',‘3,_ rpag. | Kamroxm xaz?nogon
E% MM
1 1 | 15 | 16 L oa7 | 48 |19 | 20 [ 2 | ap
1 (0,20 5 95 (1,19 |10,75| 800 | 14,5 Kanr, 100 100
2 (0,19 4 121 |1,20 | 8,95( 805 | 14,0
3 |0,16 4 117 (1,19 | 7,52| 805 | 15,5 » 95x 125
4 10,16 4 141 (1,19 | 6,31| 783 | 15,0
5 10,14 4 137 [1,155] 5,46| 783 | 15,0 » 117x 145
6 |0,14 4 166 {1,155| 4,72| 763 | 15,0
7 (0,12 3 163 |1,15 | 4,10{ 763 | 15,0 » 137x170
& 10,12 3 187 |1,15 | 3,56 737 | 16,0
9 10,11 4 183 1,15 | 3,09| 737 | 15,5 » 163x 190
10 10,12 4 219 (1,14 | 2,71 17 | 17,0
11 10,10 3 216 (1,14 | 2,38{ 717 | 17,5 » 183 x 223
12 10,10 3 243 |1,143| 2,08| 684 | 17,0
13 10,005| 3 240 |1,135| 1,83| 684 | 19,0 » 216 x 246
14 10,005} 3 284 (1,13 | 1,62 660 | 18,5
15 10,09 | 3 | 281 1,09 | 1,49| 660 | 17,0 » 240 x 287
16 0,09 2 300 {1,06 | 1,41 660 | 14,0




58 Kaaubposga npocreix npodurel

MOIIIHOCTH ABHraTeJsi NPH paBHOMepPHOH ero Harpyske. Merox no-
CTaToyHo Npoct. Pe3ynbTaThl pacueToB MO 3TOMY METONY 3aBHCAT
OT INpaBUJIbHOCTH Bbl6Opa TaKHX PAaCueTHBIX NaHHHIX, Kak CKOPOCTh
NMPOKATKH, TEMIIEPATYPA MPOKATHIBAEMOro MeTaJjia M CONPOTHBJIeHHE
ero aedopManuu NpH IOpoKaTKe,

Meton ocHoBaH, TakuM 006pa3oM, Ha HeJOCTATOUYHO TOYHBIX
B NIPOKaTHOM Jeje JaHHHIX, YTO MOXEeT OTPa3uTbCs [JIaBHBIM
0o6pa3zom Ha aGCONIOTHON BeNMYMHE MOIIHOCTH NPONYCKOB, HO TEM
He MeHee OH 3acCHyXKHBAeT PA3BHTHA M TNPUMEHEHHS, TaK Kax IO3-
BOJISIET PABHOMEPHO DPaclpeNesIuTh MOUIHOCTb [0 NMPONyCKaM M Jyu-
lle MCIMOJb30BaTh BO3MOXKHOCTH CTAHOBOrO IBHraTels.

3. IlpakTHueckuit MeTOA KaJdHGPOBKH GJAIOMHHIa

M. JI. 3apouluHCKHA MpeNJioXHI CBOH MeTOX BeldeHHSI pacyeToB
kanu6poBku Guiomuura |38], npuueM ykasbiBaeT, 4YTO €CAM HU3-
BecTHbl pa3Mepbl CJHTKA, TO OCHOBHEIMH BOIPOCaMH KaJHGPOBKH
GJIOMHHTa SIBJISTIOTCS:

1) BoIGOp MakCHMAaJIbHOR M CpelHel BeIUYHHBl 00XKAaTHS M Cpell-
Hero KOo3()HLHEHTA BbITAXKH,

2) onpexeneHue YHCiIA
JIIaHHOTO CEYEHHS.

BriGop Ko3¢pHIHEHTOB BBLITSXKKHM KW BeJUUHHBI cpeaHero aGcodioT-
HOro OOXKaTus 3apOIIMHCKHE TPOMU3BOAMT .NO ONLITY JAeHCTBYIOUIUX
KanuopoBoK GOMHMHTOB. B yacTHOCTH OH pPEKOMeHIyer CPENHHMA
KO3(pHLMEHT 0GXKaTHM:

ITPOITyCKOB IIDH IIDOKATKE 3aroTOBKH

Jdna markoit ectamt . . . - . . . .« « . .« ... 1/14=1,16
Onsa teepuoff erTamu . . . . . . . .. . - . . . . 1,13—1,14

a BeJMYMHY CpefilHero oGXKaTHsS 3a [PONYCK:

Bea yueTa C yuerom
ymnpeHaa YIHHEPERHA
Jna marxko#f craim . . . . . . 55—60 mu 60—65 MM
HOna teepno#t cranmy . . . . . . . 50—55 mm 55—60 mMm
ECTeCTBeHHO, 4TO pPEKOMEHIOBAHHBIE BEJINYHHBI 36COJIIOT’HbIX

o6XaTHit He MOTyT pacCMaTpHBATbCs BHE CBfA3H C KO3(MHUHEHTOM
BBITAXKKY, SABJSAIOUIMMCA 06oJiee NOKA3aTeJbHOM BEJTHYHHOM.

BeanunHy ymmupeHuss aBTOp pPEKOMEHAYeT INPHHHMATh B 5 MM
B KaXJOM IPOINYCKe, ecJii 062KaTHSA HaXOAATCS B YKa3aHHBIX BhIILE
npejenax, NPHYeM MOKa3HBaeT, YTO «TOUHLIE» DPACYETH YIUHPEHHS
npu KajuOpoBke GJIOMHHra He MMEIOT CMbIC]A, TaK KaK OnepaTop
JIErKO CHMMaer H3JIMLIEK YIUMPEHUsI NMYTeM COOTBETCTBYIOMIEeH ycra-
HOBKH BAaJIKOB.

B nocnemHHX IBVX-TPEX NPONyCKax PEKOMEHAyeTCS NPHHHMATh
yuiupenne paBHbIM 10 mm.
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OnpepeyieHne YHC/I2 NPONYCKOB MOXET NPOH3BOAMTBHCA IO (Hop-

MyJiaM
S
tep = ng ’

n=ngo“|g Qn .
1g Pep

Jpyroit cnoco6 3akmiouaercs B caeaylomeM. Ecau ceuenne
cautka paBHo A X B MM, a ceueHHe 3aroToBkm a X @ MM, TO
ofuwee ofXkarue KaxAOH CTOPOHBI CJIMTKA JONMKHO GBITb PaBHO
(A—a) nns omHoft u (B —a) pas mpyrofi CTOPOHBL

INpunsBs BenmamHy ymmpeHus pasHoit 10%, nmosmyugaior cymMmap-
Hoe o6xaTHe 32 BCIO NPOKATKY

LAh =[(A—a)+ (B—a)]1,10.

Torna, ecan 3amaThCsi BENHYHHOM cpepHero o6XaTus 3a mpo-
fyCK, MOXHO ONpPENENUTh YHCJIO MPOMYCKOB

_ Ak [(A—a)+ (B—a)]1,10 (A + B —20)1,10
Ak Ahep Ahgp

KaHToBKY caHMTKa npu npokatke 3apoOIIHMHCKHH pPEKOMEHAYyeT
fIPOH3BOAMTL B CJEIYIOIIEeM NOPSIKe:

1) nepByl0 KaHTOBKY — MOCJIEe NMEPBHIX ABYX IPONYCKOB (C LEJbIO
CHAITHA KOHYCHOCTH CJIHTKA);
2) crenywoumue npe-TpH

NPOMYCKOB;

3) nanpHefiiide KAaHTOBKH — IOCJE KaXMBIX [ABYX NPOMYCKOB;

4) mepexnocjaeIHUM NPONYCKOM Iojioca 06s3aTeNbHO KaHTYeTCs.

Onnako 3apoIMHCKHE JAOMyCKaeT BO3MOXKHOCTb OTCTYIJIEHHS
OT 3TOof cxeMbl. Tak, HanpuMep, WHOTAA IepBble ABE KaHTOBKH Je-
JAI0T nocjie KaXXAbX JBYX NPONYCKOB; BTOPYIO KaHTOBKY HHOrAa
Hal0T nocjie LWECTH NPOMYCKOB, CAEAYIOIIHX 32 MePBOH KAaHTOBKOM,
T. e. rocjie BOCbMOro Nponycka, # T. H.

YyuTthiBas ykKasaHHbIA NOPANOK KaHTOBOK, COCTaBJAAIOT TalbJ. 5
PacnpenesieHnst NPONMYCKOB M KAHTOBOK AJA 3aJaHHBIX 9HCeJ Ipo-
nyckos. B 3rofl TaGanue uudpbl B KOJOHKaX 0003HAYAIOT YHCJIO
NponyckoB 3a KaxXAblH UMKJ, a OyKBa «K»— KaHTOBKH.

3arem Ta6a. 5 paccMaTpHBaeTcsl B CJELYIOUIEM MHOpsIKe.

ITpokatka B 13 nponyckoB. IlepBuift u npeanocienuui
UMKJIBl HMEIOT Mo 2 MpONycKa, a 9HCJIO KaHTOBOK 4 CJefyeT C4H-
1aTh MHHHMaJbHLIM. TakuM 06pa3oM 3Ta CXeMa BIIOJHE HOpMaJibHa.

IMpokaTtka B 15 nponyckoB. Cxema no nepsoMy BapuaH-
TY XOpomia 1Mo YHCJNY KAHTOBOK, HO BPSIA JIH NPAKTHYECKH OCYILECT-

KAaHTOBKH — IIOCJIE KaXJRIX YeThipex



Tabauya 5

Pacnpesenense NPOHYCKOB KAaHTOBOK
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puMa. B mpeanocnesneM nuKne Hamo AaTh 4 NPOMycKa, YTO He
paKkTHKyeTcsl. Pa3Mepnl ciHMTKa 3JleCh YXKe CHJBHO YMEHBIIHJIHCH
i, ClenoBaTeNbHO, Oodbline o006XKaTHA 32 ONMH LMK HaBaTh
penb3d. Ecau 3TH 4 npomycka GYAYT ¢ HeOONbLINMH O6XKAaTHSIMH,
TO OHH He OYAYT HCNOJb30BaHH Kak chaexyer. IloatomMy Hano no-
6aBUTb ellle | KaHTOBKY, pasfejuB NpeXNOCHeIHUH LHKJI Ha ABa
nHKJIa no 2 nponycka, Kak 3TO CAeNaHO BO BTOPOM BapHaHTe.

Tpetn#i BapHaHT OTJHYa€TCs OT BTOPOrO TEM, YTO 3MeCh BO
BTOPOM LHKJNe Jaercss 2 Mnpomycka, 4ro Gojee Ieiecoo0pasHo,
TaK Kak pasjpoljieHHe JHTOH CTPYKTYpBl CJIHTKAa HPOH3BOXMTCS
B MEepPBLIX NpoOMycKax.

Ilpokatka B 17 nponyckos. Cxemy no mepBomy Ba-
pHAHTY CJefyeT CYMTaTh Haujaydilefl, TaK Kak OHa HMeeT BCero
5 KaHTOBOK TNPH TNPaKTHYeCKH OCYIIECTBUMOM pacnpejesieHHH
ylcJia MPOMYCKOB.

Cxema BTOpOro BapHaHTa HelpHeMJeMa, Kak HMelolas 4 mnpo-
fivcKa B MpejnociefHeM LUKJE.

Tpernit BapHaHT cxeMbl TpefyeT 6 KaHTOBOK M, CJIEAOBATeNbHO,
JIO/DKEH TPHUMEHATBCS TOJNBKO B CHELHANbHBIX chaydasx. OJHaKo
TNPH TIPOKATKe CJHTKOB NPSIMOYTOJIbHOTO CeYeHHsI MPHIETCH BCe-TaKH
paboraTh 1O 3TOH cxeMe.

I[Tpokarka B 19 nponyckos.PaccmarpuBas Tpu Bapual-
Ta CXeMbl [IPOKATKH, MOXXHO IPHUATH K CJAENYIOIIHM BBIBOJAM:

1) nepBbifi BapHaHT HeNpHeMJEM;

2) BTOpOH BapuaHT MPHEMJIEM IpH NMPOKATKe CJIHTKOB KBaapar-
HOTO CeyeHHS;

3) TpeTHii BapHaHT MOXHO NPHMEHHTb TOJBKO IIDH INPOKaTKe
C/INTKOB NPSIMOYTOJIbHOIO CeueHHs! ¢ GOJbLIOH Pa3HOCTBIO B pa3Me-
pax CTOPOH, BCJEICTBHe 4ero OOJbmasg CTOpOHA OGXKHUMaercs
I1 pas, a MeHbiuasg — 8 pas.

Koneuno, npexacraBneHHble CXeMbl He HCYEDILIBAIOT BCEX BO3-
MOXHBIX BAapHAHTOB, OXHAKO JOMNOJHUTENbHBIE CXeMbl ObliH  Gbl
Helesnecoo6pasHbl U3-3a OoJbIIero YHcjia KaHTOBOK.

TakuM ofpasom, paccMoTpenve Ta6i. 5 nokasajo, 4To HauGoJee
ROAXOAAIIMMH BapuaHTaMu OVAYT chAenyollne pacnpeneseHust
Uiicjia TMPONYCKOB H KAHTOBOK:

1) B 13 nponyckos;

2) B 15 mponycKoB — BTOPOfi H TPeTHH BapHaHTHI;

3) B 17 npornyckoB — NMepBbii BAapHAHT M, KaK HCKJIIOYEHHE,
TpeTHii;

4) B 19 nponyckoB — BTOPOH M TpPeTHH BapHaHThi.

Tenepn, HcXons U3 CPeNHHX BeJHYHH AaOCOMIOTHBRIX OOXKAaTHIA,
VKa3aHHBIX BBbILLIE, MOXHO ONpEAENHTb Da3Mephbl CJIHTKOB, O0GXHMa-

€MbIX no TOH MAM HHOH cXeMe Ha 3aroTosKy ceueHueM, HampuMep,
200 XX 200 M.
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B caygae nmpokaTKH B 13 mponyckos ofimee ofxkaTHe CAHTKa
MOXKEeT COCTaBHTh
60 x 13 =780 mm.
Eciu cAMTOK KBaJApaTHHI, TO KaXJas CTOpOHa nojydaer ofxka-
THE
780: 2 = 390 mm.

CnenoBaTenbHO, HH)KHee CedeHHe CIMTKAa JOJKHO ObiTh
(200 4 390) % (200 + 390) =590 x 590 mm=~600 x 600 mM.
Ecau CJIHTOK NPAMOYrOJIbHEIH, TO, NONYCTHB DasHHLY CTODOH B

100 mm, onpegesisiOT, YTO MeHbIIAst CTOPOHA JOJXKHa GuiTh 0GXara

Ha 780 — 100
= = 340 mu.

3HauuT, HUXKHHA pasMep 3Toit CTOpOHH Oyner paBeH
200 4340 == 540 = 550 Mn,

a GoJipluas CTOpOHaA CEYEeHHs CJIHTKa

540 + 100 = 640~ 650 M.

AHanornuHbIM 06pa3oM ONmpDefeJiTOT pa3Mephl CJIHTKOB JIS BCEX
BoI6paHHBIX cxeM npokatku B 15, 17 u 19 mponyckor, Kak Ioka-
3aHo B Ta6xa. 6. :

Tabauya 6
OnpeaeneHHe pPasMepoB CJAHTKOB
OO0mxarae G6es ygera PasMeph CIIRTHA

YVIIUDEHNA, MM o
S ®
: HUB -
dmero | |8 g » 3 ]
OpOOYCKOB | o - s = B8 BEPX . g
28 oh Sw3 |pacuermmy| HCHPaB- [ 53

=9 % TS MM MM JeHHBIH | MMX MM 8
€& g 3 Ew MM X MM 5 g
O I-3- SR ] /M

13 60 780 390 590x 590| 600X 600! 550x 550! 1800 | 4160
13 60 780 | 340/440 | 530X 640; 550x 650 500x 600 1800 | 4130
15 60 900 450 560x 650] 650 650| 600:x 600 2000 | 5460
15 60 900 | 400/500 | 600x 700| 600 700 550 % 6501 2000 | 5430
17 60 | 1020 510 T10x 710] 700X 700 650%650] 2100 | 6690
17 60 | 1020 | 460/560 | 660X 760} 650 % 750| 600x700] 2100 | 6060
19 60 | 1140 570 70 x 770 750X 750| 700x700| 2200 | 8090
19 60 | 1140 | 500/640 { 700840 700 850| 650x800| 2200 | 8570
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Tak kKak TBepllble cCOpPTa CTaJH KarTaloT CO CPEJHHUM OGXKATHEM
#a 5—10 mx MeHbUIe, yeM MSTKHe, TO CIMTKH TBepJOH CTaau mnpu-
peJleHHEX B Ta6J. 6 pasMepoB Henb3s GyneT mpokaraTb 3a 13 mpo-
[1yCKOB; NMPHXOAWTCA NOGaBHTb B 3TOM clyyae 1Ba NpPONMYCKa, T. €.
o06XHMaTb N0 OJHOMY H3 BapHaHTOB CXeMEI B 15 NIpONyCKOB.

[Toab3ysace Ta6a. 5, MepexXOAAT K COCTABJEHHIO CXEMBl 0GXKaTHik
ANA 3aJaHHBIX YCJIOBHH.

I[Tpumep. Tpebyercs npoxaTraTb KBaApaTHHI CJIHTOK pEJbCO-
poli cranu BecoM 7200 ke B GmioMchl ceueHneM 235 X 235 ma.
CpeaHsii CTOpDOHA IIOMEPEYHOro CeYEeHMsl CJIMTKA MOJydYaeTcst M3

BhlpaXeHus
a2
a= —.
Vs

O6beM cauTKa, MCXOAS M3 ynpenbHoro Beca 7,0 (Y4HTHIBAIOIIHMA
38KPYTJIEHUS] YIJIOB CJIMTKa),

=§ =720 _ 1028 om®

Iy

H CTOpoHa CCYcHHA CJIATKa

3 - )
3
a= l/ 1028 - 100° 5‘0" =700 M.

BsicoTa clnHTKA
H=3a=2100 mn.

[TpuHuMast pa3HOCTL CTOPOH BEepXHEro M  HHXKHero cedeHuit
ciutka B 50 MM, mOAy4aloT Bce OCHOBHHle pasMepsl CJuTKa:
Hu3 — 725 X 725 mm, Bepx — 675 X 675 mm, BbicoTa — 2100 MmM.

Yucjio NPOIYCKOB ONPEAesIOT, 3aJaBlUIHCh CPeIHHM OOXKaTHCM
33 omuH mnponyck. OGuee oGxkarne cocraBasieT 2 (725 — 235) =
=490 X 2 =980 mnm.

Ecan npuHATb cpeiHee o6xaTHe paBHHIM 55 MM, TO YHCJIO IPO-
NycKOB

n="2_178~17.
55

CaHTOK MMeeT KBajpaTHOE CeueHHe, NOITOMY NPHHHMAETCS mep-
RLlfi BapuaHT CXeMbl NMPOKaTKH B 17 nponyckoB (ta6m. 7).

Tenepb pacnpeaensior o6XaTHSi 1O OTHENbHBIM IIPONYycKaM W
UHKJaM, NPHYEM BeJHYHHA O6XKaTHR AJs KaXIoro mpomnycka OGe-
bercs B COOTBETCTBHH C TOJOXKEHHSIMH, YKa3aHHBIMH BRILIe,

OO6uiee ymeHbllleHHe BHICOTHI NEpPBOH CTOPOHBI 6e3 yuera yIIu-
penust paBuo 490 mm. K aroit BenmuuHe Hamo AoGaBuUTh oGKaTHe,
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XOMIIeHCHpYIolliee YIIHPEHHe, ToJydamolleecs BO BpeMs oGxatun
nepBoil CTOpOHHI. 3a AEBATh NPOMYCKOB, B KOTODhIe NPOUCXOAMT 06-
JaTHe BTOPOH CTOPOHBI, YIIHPeHHE NePBOH COCTaBHT 50 mm. Cue-
JOBaTeNIbHO, Oflilee oOXKarTHe
nepBofi CTOPOHBI ¢ YUYETOM
yumupeHust Gyner

490 4- 50 = 540 MM.

B nepBrix ABYX NponycKax
ob6xarpe npuHEMawT 65 H
45 MM, uMes B BHAY KOHYC-
HOCTb CJHTKA.

B ocranpHbIX UHKIAX —
TPeTbEM H [ITOM NPHHHUMAIOT:
TpeTuii LHKJA — 4 nponycka Io
75 mm (Bcero 800 mm); msThId
HHUKI — 2 mpomnycka fo 65 Mum
(Bcero 130 mum).

Ins BTOpOil CTOpOHBI O6-
JKATHS pAaclpeiesigioTcst Tak-
ke c¢ yderoM ofmero 06-
KaTHsl, paBHoro 490 MM (6e3 ymiupeHus),

Yumpedne BTOPOH CTOPOHBI MPOHCXOIHMT
-06Lee yuupeHue GyneT paBHO

(52X 5) + 10 (B nocnenHeM mpomycke) =35 mu.
CanenoBatenipHo, ofllee o6xkKaTHe C YYeTOM YIIMPEHHS COCTAaBHT
490 + 35 =525 mum.

DTa BeNHYMHA pacupepessieTcsl MO NPONYCKaM CJeAYIOIHM 06-
pasom:

BTOpOH WLUKI — 1 npomyck 65 Mu, 3 nponycka mo 55 mm (Bcero
230 mnm); :

yeTBEPTHIl MKJI — 4 mpomycka no 65 mm (Bcero 260 mn);

mecTol LHkA — | mponyck 35 M.

Bce monyueHHBle JaHHble TOMELIAIOT B CBOAHYIO Tabauny o
noayualoT cxeMmy ofxkatulfi mo mnponyckaM (ra6ia. 8).

AHanoruyHo NpHBENEHHOMY NPHMEPY COCTaBJsAeTCs cxeMa o6xKa-
THII Aas Jo6oro caydast IPOKaTKH 3aroTOBKH Ha OGusoMuHre. Ha
NpakTHKe OOBbIYHO COCTABJAIOT HECKOJbKO BAPHAHTOB TAKHX CXEM H
BLIGHPAIOT JIyIlH{ H3 HHX.

[Tpy BHGOpe HAWJIYYLIEro BapHaHTa NPHHMUMAIOT BO BHHMAaHHE
He TOJbKO YCJIOBHSI NIPOKATKH, HO M APYrHe OOGCTOSATENbCTBA:

1) Harpyska Ha ABHrarenb; €cli¥ B OTAEJbHBIX MPONYCKax OHa
HACTOJIbKO BeJIMKA, YTO BBI3BIBAET BHIKJIIOYEHHE [JBHraTefig HJH
CHJIbHO CHHXK4e€T CKOPOCTb MPOKATKH, TO KaJuGpOBKa NOMKHa ObITh
HCIpaBieHa;

Tabauya 7

Pacnpesenenne wucaa TNponRyckos B
KaHTOBOK

LRI { cropoHa 2 croposa

O Tt WD
AR BAN
- A -hl

w
©

Cymma

IIecTb pas, 3HaYHT

Kaaubposka eaaxos Gatomunza 85

Tabruya &
Cxema 0GXaTHi NMpH NMPoKaTke 3aroToBkH 235 X 235 wmum

' Ceuentie CaOMTHA 1O H—h fo) l
Nt npomycra nponycraMm MM M3 u
MM A MM
0 725% 725 — 5256 —.
1 660x 725 6b 4785 1,008
2 615x 725 45 4422 1,082
Kanrtorka
3 620% 660 65 4002 1,080
4 625 % 605 55 3781 1,082
5 630x 550 55 3465 1,001
6 635 x 495 55 3143 1,102
KanroBka
7 560 % 500 75 2800 1,122
8 485 % 505 75 2449 1,143
¢] 410% 510 75 2091 1,171
10 335% 515 5 1725 1,212
Kanrtonka
11 340 x 450 65 1530 1,128
12 345x 385 65 1328 1,152
13 350320 65 1120 1,182
14 355 x 255 65 905 1,237
Kanroska
15 290 % 260 65 754 1,200
16 225% 270 65 607 1,242
KanToska
17 235% 235 35 552 1,100
Cpennee 63 — 1,142

2) NpOmOJIXKHUTENbHOCTL NMPOKAaTKH, KOTOpas 3aBHCHT OT YHCHA
NPONYCKOB M UHCJia KAHTOBOK Y Harpy3ok Ha JBHraTeJb;

33] HanpsKeHusl B JeTajsax CraHa (Bajikk, IWNHHAENH H 1p.),
KOTOpLIE MOTYT NPEB30HTH JONYCTHMBIE,

Henoyuer ykasaHHHIX OOCTOSITENILCTB HEpPEJKO NPHBOJHT K OT-
pHIaTEeNIbHBIM pe3yJibTaTaM HJH K TOMY, YTO HOBasg KaauGpoBKa He
Iaer oxunaemoro 3ddekra.

B. HU. Jlunyxun [39], OCHOBHIBasich Ha ONbITeé KaJNHOPOBKH u
pa6oTel COBETCKHX OJIOMHHTOB, OTMEYAaeT, YTO HEKOTOphie IOoJiokKe-
Husl, nMpHHATBIE 3apOUIHHCKHM, PacXoAfTcs C IPAKTHUIESCKUMH 3a-
BOACKMMH JaHHbIMH. Tak, HanmpuMep, MOXKHO CUMTaTh BIOJHE JAO-
nycrumofi cpemHIOI0 BEeJIMYHMHY OGXKaTHAl JJf MATKOH cranu Ao
90 mm, a pus TBepmoil — g0 70 MM.

Ipu stom aGcomoTHble 06XKATHA B INEPBLIX NPONYCKax MOTryr
Jocturate 100 u maxe 110 mm mpu NpoKkaTKe MArKofl CTalum H
0 Mm npH mpOKaTKE TBEPHOR CTAJIH.

Magcumaneubli yron 3axpata npu o6xatum H — h=100 mx
Ha HoBpix Bajkax paBeH 26°3(0Y, a Ha H3HOWeHHBIX — kKo 28°
5 Bakas 57
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Ta6auga 11

Cxema o8xaruit tAepnoi craam B 15 nponyckos Ha 240 X 240 mux n

B 17 nponyckos Ha 200 X 200 mm
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Kaaubposxa saaxos 6Garomunza 69

O6xkaTust He pacnpelensioTCs PABHOMEPHO MO MPONYCKaM, a CHH-
;Kal0TCS TI0 XOAY MPOKAaTKH. DTO BHI3HIBAETCA TeM, YTO II0 Mepe
y)MeHbILIEHHsT TOMIIKHBL TOJNOCH YBeJIHIHBACTCH KOI(PUUHEHT BHITAXK-
kil ¥ VCHJIHBaeTcsi TPeHHE B KanubGpax, a cjeloBaTejibHO, BO3pacta-
er 1 pa6Gora mpokatkd. Kpome T0ro, CKOPOCTh NPOKATKH YBENKUH-
paeTcsl K KOHLY NPOKATKH.

Ymnpenne Ha 5 MM B KaXIOM INpPONMyCKe TaKXKe NPAKTHIECKR
pe HaGmiomaercsi. Tak, HanpuMmep, yLIMpeHHe B TpeTbeM KajuGpe
rpH TpOKaTKe 7 T CJHTKa MOXHO NpHHHEMaTb paBHbIM 10 um 3a
pOIYCK.

IMocaenHne kanuOpel penaior 0€3 BHMYKAOCTH JHA, IO3TOMY!
yiuupeHne 3jecb Bo3pacTaer. Xopoillee 3amojJHeHHe Kaau6pa momy-*
yaeTCs, €CJH NPH pacyere ymHpeHus GpaTb:

AB == 0,5(H —h) paa 6momca 240 X 240 mm,
AB =0,4(H—h) nns Gnomea 200 X 200 mm.

B oTHomeHuHn KaHTOBOK JIMMyXHH OTMeuYaeT, 4TO NpHHHMAaeMbli

3apOLIMHCKUM TNOpPSANOK KAHTOBKH He NpHMEHsieTcst Ha GuioMuHre
= 1100 mm.

Onsi markoil cranm HEOTBETCTBEHHOro Ha3HA4eHHS MOXKHO mep-
BYIO KaHTOBKY JejiaTb He Yepe3 JaBa, a yepe3 UeThipe NpOMyecKa.
[losTOMY YHCJIO KAaHTOBOK JOMKHO OLITb B COOTBETCTBHH C X®MH-
YeCKHM COCTaBOM M Ha3Ha4YeHHeM CTalH.

B Tta6n. 9—11 npuBomdrcs ¢GaxkTHueckHe CXembl o6XkaTui,
NIMeBILIHE MeCTO NpPH NpOKaTKe CAUTKOB BecoM 7,0 7 Ha GiioMMHre
D =1100 xm [39].

Cnepyer OTMeTHTb, YTO 3aMedaHus JIMNyXWHa OTHOCATCS K Ha-
CTHOCTSIM, @ He K MeroJuKe KajuOpPOBKH B LEJIOM, H HE SBJSIOTCH
NPHHIUTHAIBHBIMH. .

KannGpoBka GMIOMHHra B 3HAuMUTEJIbHO CTENEHH 3aBHCHT OF
KayecTBa NpokaTbiBaemoro Merasna. Mekmapes [40], npuBona
0030pHble AaHHble 1O KaAuOpOBKe GJIIOMHHIOB, YKa3hiBaeT Ha cleny-
I0ll[ee pa3jiMyHe B YuCJe IPONYCKOB B 3aBHCHMOCTH OT COCTaBa Me-
Ta/a.

Ecnu npu npokaTke MSTKOR YriaepofHuCTON CTalH OGHYHOrO
KauecrBa nawor 15—17 mponyckoB (ueorna 11), To TBepayio yrie-
Pommeryio cTalb Toro K€ pasMepa Katawr B 19—23 mnponycka,
a HEKOTOpHIE COpTa JIerHPOBAaHHHIX cranef —B 27—29 yu Gosee'
NponycKoB. '

BimoMuHry npegHasHagaloTcs AJs O0KHMa CJIHTKOB M NPOKaTKH
KBaZipaTHO# 3aroTOBKH, KaK mpasHio, He MeHee 200 X 200 mm. Tas
NMosyyeHust Gojee MeNKO#i 3aroTOBRU NPHUMEHSIIOTCS IJIOCKHE H DOM-

Onyeckye pygpu B GOsee JIETKHX OGXKHMHBIX CTaHax JHAMETPOM
650—450 MM, OOBIYHO TPEXBANKOBBIX.



IVIABA 5
KAJIMBPOBKA OB)XMMHBIX TPEXBAJIKOBbIX CTAHOB

O6xxuMHbIe TPEXBAJKOBBIE CTAHH CHaOXalOTCA MaXOBHKOM H,
clefoBaTelbHO, paboTaioT C MOCTOSHHBIM YHCJIOM 060poTOB. Baaku
TPEXBAJKOBbIX CTAHOB BO BpeMA paboThl He pa3JBUralOTCs, NMOITOMY
KaXKJ0My NpOMYCKy OTBedaer ocobhIil KaJmGp.

Kanu6pe! B 00XKHMHBIX TPEXBAJKOBBIX CTaHaxX MOI'YT ObITh: IIJIOC-
KHe, KaK B GJIOMHHrax, CTpelbyaThie, PoMOHYECKHe, B BHIE YePEny-
toumuxcs poMGOB M KBaJpaToB, YePeAyIOLIHXCsl KBAJpaToB H OBAJIOB
#, HaKOHell; B OJHOM H TOM Xe TPEXBAaJKOBOM CTaHe — KOMOHHaI U
BCEX MJIH HECKOJNbKHX BHIOB 3THX KaJHOGDOB,

PaccMOTpHM IOCTpOEHHE 3THX Kanu6pos, OINpejesieHHe pa3Me-
OB HX 5JIeMEHTOB H onpeneyicHHe nomagei psana kanuGpoB.

1. CrpeabuaTnie Kaaubpni

"CTpenbuaTHMH Ha3BBAT OTKPHITHE YETHIPEXYTONbHLIE
«aau6phul, orpaHH4YeHHble AYyraMH Kpyra H DacloJiOXKeHHHEe TaKHM
oBpasom, uTo oAHa u3 puaroHaneli KanuGpa BepTHKajbHA, a ApY-
ras — ropH30HTaJIbHa.

BriuepunBaHue HX NPOM3BOAMTCA CaelylomuM o6pasoM. [lmo-
gianb Kahaubpa Q mpenmnosaraercs 3ajaHHoH. BriGupaercs oxHa u3
fnaroHajnell — BepTHKaJbHast HJIH TOpH3OHTalbHadA. [OpH30OHTaNb-
Has JuaroHab b, onpenensercsa no dopmyne

. bn = h”—*l +AB,
£1e hn—1— BepTHKAJbHAS AMaroHajb GiamKakuiero GoJbluero ka-

aubpa.
epTHKaJbHas JHAroHalb onpenensercs no ¢popmyre

h, = buy1 — AB,
€e bn.1— rOpH3cHTaNbHasg JAHAroHaNb GiuXafiiero MeHblero
Kanubpa.
, OcranbHbie pasMepbl OMPENeNsioTcst M3 Tabu. 12. o
Tlo nanupiM Q W h Wi Q u b onpexessloTCs 3HaYeHUS pe

WK t% ; mpu nomomu 2-f u 3-f rpad TabanUb MOXKHO HafiTH

OTHOLLIEHHE —hb— B 1-if rpade. [TosTomy, ecin maHoO h, To HaxXxOHMT-

Kaaubposka obamumnoix TPexsaskoswix cranos [}

——————

Tabauya 12
TaGauua AN BHYHC/AEHHS CTPEAbYATHX KaauGpos [30]

b Q Q b Q Q b Q w

hs b h e .2 h A b
1,10 | 0,679 0,561 1,24 | 0,760 0,494 1,381 0,844 | 0,443
1,11 0,685 0,556 1,25 | 0,766 0,490 1,39 | 0,850 | 0,440
1,12 | 0,691 0,550 1,26 | 0,772 0,486 1,40 { 0,856 | 0,437
1,13 | 0,696 0,545 1,27 | 0,778 0,482 (1,41 0,862 | 0,434
1,14 0,702 0,540 1,28 | 0,784 0,478 1,42 | 0,868 | 0,431
1,15 | 0,708 0,535 1,20 | 0,790 0,475 1,43 | 0,874 | 0,428
1,16 | 0,714 0,530 1,30 | 0,796 0,471 1,44 | 0,881 0,425
1,17 | 0,720 0,526 1,31 | 0,802 0,467 1,45 | 0,887 | 0,422
1,18 | 0,725 0,521 1,32 | 0,808 0,464 1,46 | 0,803 | 0,419
1,19 | 0,731 0,516 1,33 0,814 0,460 |[ 1,47 | 0.809| 0,416
1,20 | 0,737 0,511 1,34 | 0,820 0,456 1,48 | 0,905| 0,413
1,21 0,743 0,507 1,35 0,826 0,453 1,49 | 0,911 0,410
1,22 ( 0,749 0,503 1,36 | 0,832 0,449 1,50 | 0,917 | 0,407
1,23 | 0,755 0,498 1,37} 0,838 0,446

ca b, ecnu paHo b—Haxomures: h., TaGnuua maer BO3MOXKHOCTH
MO H3MEHEHHIO B HaType h waum b M - HaXoIuTb TJOWANb Ka-
a1u6poB.

¥Yrabl 3akpyrastores papuycom r=0,2 h (BbicoTni KanuGpa).

3a30p Mexny BankaMH oObuHO Gepercs 3—7 mm, Hmu 0,8—
1,6% ot D.

2. Pom6uueckne KaauOpm

CoBenlanue 1mo KaJHGPOBKe BaJKOB JJISl NPOKATKH 'KadeCTBEH-
Hoit cranm [36] pekoMeHZOBaJio NMpPaBHJIA NOCTPOEHHS POMOGHYECKHX
BLITSKHHIX KaJHGpOB.

O6uwiyio wHpuHy pom0a PEKOMEHZOBAHO ONpPeAesiTh KaK CyMMY
Pa3MepoOB BBHICOTHl INPEABIAYIIEr0 KajguOpa H MONOBHHBI Pa3HHIIKI
Mexny WHPHHOH NpeablayUlero Kaauépa u BHICOTOH IOCJELYIOUIEro.

Papnyc 3akpyraeHust B BepliuHe poM6a cjiefyer GpaTh paBHBIM.
~ 0,4 ero CTOPOHHI.

Ipu xkoaguuuente BuTIKKE 1,18—1,20 pas6uBky poMGoB IO
Yoy y BepliuHbI JIydile BCEro IPOH3BOJHTb, PYKOBOICTBYSCh Clie-
AylowpMe AadHEIME  [36]:

Paamepw kpanpatos, mM. . 6=8 8—10 10~14 14—22 22—30 30—50 50—175
%(omelmyemue yris pom-
0B

........... 120° 118° 116° 114° 112° 110° 108°
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TTponomkenne Tabn. 13
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Kaaubposka obWUMHbIX TPEXBAAKOBLIX CTAHOS 5

Ipu Kosduuuente BuTsmxKE 1.20—1,30 yron y BepmuHH pom-

goB CJEIYeT YBeJHUHBATh Ha 2° NMPOTHB YKa3aHHBIX NaHHBIX,

YucToBble KBajpaTHbIE KaJlPl6pr JIOJI2KHBl HMETb YroJi ¥ Bepliu-

apt He Gosee 90,5°. KsaxpaTHple NOArOTOBHTENbHBIE KaaHGPH MO-
ryT MMeTb Yroj IpH BepiuuHe 91—93°

B Tta6a. 13 npuBeleHa XapaKTepHCTHKa POMOHYECKHX KaJHOpOB,

npHMeHsieMbIX Ha 32BOJaxX KaYecTBEHHbIX CTajied [41].

PoM6uueckie KaauOphl,
o CVUIECTBY, SABJSIOTCH
CTpeJibYaThIMH KalinbpaMu
KaK IO HasHAayeHHIO, TaK H
no PacHoIOXKEHHIO JHAaro-
gane#: pasHHIlAa  3aKJIo-
yaeTcsd TOJbKO B TOM, YTV
¢TOPOHAMH pPY4YbA BMECTO
LYT SIBASIIOTCS NpAMbie JiN-
HHH W TIPH TOH Xe ImJjolna-
au Kaaubpa poM6uuecKui
pyueli rnyGixke Bpesaercs B

T€JI0 BaNKa. )
3aBHCHMOCTb MEXAY CTOpoHOH pom6a a W muaroHanbio b, a Tak-

Ke MexAy h u b, onpemessieTcsi CJIeAYIOUHMH COOTHOLIGHHSAMH
(puc. 22):

Puc. 22, PomGuueckufi XaanGp

h=btg—g;

b

a-‘-——_?.
2sin -
Slﬂ2

3aBucuMocTh MeXay Q, h u b, Kak H3BeCTHO W3 reoMeTpHH, Ta-

KoBa:
hb
-
2

Ortciona, ecin u3BecTHO h unu b, onpepensierca b uwan h u
H, Hao6opoT, ( BnojHe onpegmensier h m b. Paauyc 3akpyriieHHus
yrna pom6a npuHuMaercs B 0,25 nmaMerpa xpyra, BIHCAHHOIO B
pom6.

W3 pomOuueckoro Kanubpa Jierko IOJYYuTb KBaapaTHYIO 3aro-
TOBKYy, €clii poMOHYecKyio MOJIOCYy INPONYCTHThL ellle B TOT XKe Ka-
JHBp, cKkaHTOBaB mnpexBapuredbHo Ha 90°. B pesysibTate BbIALET,
Kak BUAHO W3 PHC. 23, BOCBMUYIOJbHHK, BecbMa Oju3Kuii 1o ¢opme
K KBaupary.

Ecan e npuHATH B pacyeT, 4TO NPH OXJaXJIEHHM Tako# 3aro-
TOBKH, KaK H BCSKOIO KBajipara, NPOMUCXOAMT YTSXKKa BHYTPb rpa-
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Hell, Tc mNocJe OXJaXKAEeHUs TaKOro BOCHMHYTOJbHHKA TMOJYUYHTCA
NOYTH COBeplUeHHbI KBajpar.

IMosToMy poMOuuecKHe pydbH B OGKHMHOM CTaHe YHOGHbI IJisi
NMOJIyueHHst KBaJPATHON 3arOTOBKH, NpeXHAa3Ha4eHHOR IJisi JajbHefl-
mrefl npokarku. Eciu uMeercst psn poMGOB ¢ yMeHbIIAIOUIMMHUCH
nJollaAAMH, NpHYEM IIMPHHA KaXAOro mocjeayouero kamubpa
paBHa MJiH HeCKOJbKO OCJIbIIe BBHICOTBHI NpeAbAyLlero Kanu6pa, To
HAJO TOJBKO NMPH NPOKATKe IOBOPAYMBATH IOJOCY Nepell KaXKItbiM

Puc. 23, Tlonyuenme
KBaApaTHOR 3aroTOBKH
B POMOHYECKOM KaJnGpe

Puc. 24. Ilpokatka poMm-
GHYECKOH NOJIOCH B POM-
6uyecKkoM Kanubpe

nponyckoM Ha 90°, uTo6bl GBHUIO MeCTO Il ymupeHust (puc, 24).
INMyuxtupoM H3o6paxkeHa poMGHueckas roJioca H3 HpeldbILYIIero Ka-
au6pa, 3anaBaeMas B TNOCJHeNYIOMH#A poMmGuuecKuil Kamuop.

CIH Tpu KanubpoBKe OGXKHMMHOH TPEXBAJNKOBOH KJETH MOJL30-
BaThCd NMEPeMEHHHIMU KOS(HUHEHTaMH BHICOTHOro oGxaTHsi No ¢op-
myne KupxGepra !

fn= In--i + f,?_‘)

TO TpH NOACUYETe YXKE HYepe3 HeCKOJbKO NPOXOIOB NOJaydaioTcs o0-
KaTHsl, BRIXOJAIME 3a MNpelessl JONYCKaeMOro yrja 3axBara (TeM
6osee, 9TO IPOKATHIBAEMBII MeTasui BoOOLle MJIOXO 3aXBaThlBaeTcs
yraaMd KaauGpa, Bpe3aHHBIMH B BaJIKH, BCleJACTBHe Majofi Mosepx-
HOCTH TpeHHS).

Hanpumep, ecnn npokartbiBath 3arotoBKy 90X 90 mm B Ban-
kax nuamerpoM 600 MM, TO MaKCHMaJbHbIH KO3(HLUHEHT BLITSKKI
6vaer paBed 1,65 (myomaap KBaApaTHOfi 3aroTOBKH, JIeJIeHHAs Ha
naoniagb pOMOHUECKOH NOJIOCH, BLIXOASIIEH 43 BaNKOB, Jaer Ko3-
(PHLHEHT BBHITSXKKH),

1 ITpu euBome sTofi GopMydan KupxGepr NpHHMMAeT, yTO MJACTHYHOCTL MeTal-
J1a MpAMO TMPONOPLHOHAAbHA TOJIIHHE MOJOCH. B neHCTBHTENBHOCTH e NpH npo-
KaTKe TOJCTHX CeuYeHAN COMPOTHBJEHHe MeTasja RedOPMAUMA H IJIACTHYHOCTH
sBAsOTcA GyRKuHeR TemneparypH. Ped.

Kaarubposxa 06HUMHBIX TDEXBANKOBLIX CTAHOS 77

IMnomans kBaapata paBHa 90 X 90 mm. MakcumansHoe BepTH-
KajbHoe oGxaTHe anfA BankoB D =600 mm npu o« =29° npumem
50 mm, NO3TOMY BepTHKaJbHas AYaroHajb pomb6a paBHa 90.1,41—
—50=77 mum.

IMonaras pasmep ropusoHrajbHoll auaroHanau 90 . 1,41=127 ux,

7 x 127 5
HMeeM Iolians pomba — MME,
Orciona
90 x 90 x 2
Mare = 7T % 127 = 1,65.

C yMeHbIIeHHeM TOMMWMHL NOJOCH IPU TOM XK€ XUaMeTpe BaJ-
KOB KO3()MUHEHT BBITSXXKH MOMKET BO3pacTaTh.

TlosToMy BrOJIHE ICHBIM CTAHOBHTCS TO, Ha TEPBHIA B3rJsd
HEHOpMaJIbHOE SBJIEHHE, UTC YacTO KO3(HUHEHT BHITAXKH B 06-
KHMHBIX CTaHaX OT MEHBIIHX DPYUbeB K OOJIbIIMM He TOJIbKO He
Bo3pacraer, yerc Tpe6GoBaja 6bl OGoJbliag MNJIACTHYHOCTb MeETajaa,
Ho jpaxe yGbiBaer. OTciofa NMOHATHO Tak»Ke, UTO 4acTo HpH Kauaub-
pOBKe OGKHMHLIX CTAHOB MOJB3YIOTCA TOCTOSHHHIM KOS(hHLIHEHTOM
BBITSDKKH AJiS psifa KaauGpoB. DTor koduLHEeHT OOGBIYHO HAXOAHTCS
B mpepenax 1,2—1.4.

Moxno 6o BHIOpaThb NOCTOSIHHBbIA KOSGHIHEHT BHITAXKKH B
VKa3aHHBIX Dpefesiax, coofpa3ysch € JHaMeTPOM BaJKOB H pa3Me-
paMu CJAMTKa, M TOrJa ONpeAesATb YHCIO Kamubpos, aubo xe 3a-
DaThCs YHCJAOM KaauOpOB H ONpeAeNuTb MJIS pacdeTa ux IJolIajned
KO3(HIIHEHTHl BBITAXKH,

Mycts Qo ecTh MIOWAAL HCXOXHOTO CJIMTK2 H p — NOCTORHHEIA
KO(HIMEHT BHITSKKH; TOrAa, HEe3aBHCHMMO OT (pOPMBl  KasHOpOB,

HMeeM:
Qo = P‘Ql
Q: =uQ,
Q; =1Qs

Qu—1 = pQ,.

ll-lepeMHO)KHB OTAEJbHO YJIEHB IIEPBOrO H BTOPOro CTONIO10B
H TNpou3BeAs COKpalleHHe OANHAKOBbLIX MHOXUTeJel, noJjiydaaeMm

Qo = P'" Qm
rae Q,, —nJjaoumangb Ce4YCHHS KOHeqHOI’I 34aroTOBKH, a N — 4Yucjo

Kann6GpoB.

Orclona, €caM H3BeCTHH p, Qo H Q,, olpelesiseTcss YHCJIO Ka-
au6poB:
n=— 1gQ—1gQ,

e
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Ecau usBecTHHl n, Qo H Q. ompemensercss KOI(HUHEHT Bbi-

THAXKKH:
n

po= 2
Qn
Yacro nocrpoeHHE psina poMCOB NPOH3BONHTCA 1O NPABHJIY: Bbi-
cora (BepTHKaJbHas AHaroHaje) TIpeAbAYIIEro Kajgu6pa pasHa
I'IHpHHe (FOPM3OHTANbHOH [AHAaroHalH) nocjaenyiollero KaaH6pa.
OmnpenennM KO3QHUUHMEHT BHITAXKKH B 3TOM psiie KajuGpoB.
Tak kak Tyioman# MOAOGHBIX POMGOB OTHOCATCS MeXAy coGolo
KaK KBaJipaThl CXOJACTBEHHBIX IMAaroHaqed, To

o, o 1
VT2 kT brigra0e  tgra0e o84 = 1AL

Hrak, ko3HUHEHT BHITAXKH B 3TOM cjayyae paseH 1,41. Us
YCJOBHSL TIOCTPOEHHS! KaJHUOPOB BHIHO, YTO B 3TOM pslie KaJauGPOB
HeT MeCTa YLIHDEHHIO, TMO3TOMY NpH npokaTke 6yayr o6pa3oBhbi-
BaTbCA 3ayceHIBl B Mecre pa3beMa BankoB. Bo uaBexaHue 3Toro
OPUTYINSIOT Vrawl poMb6a T1ipy  BepTH-
KaJbHBIX AHAroHaljsX, Kak NnoKa3aHo Ha
puc, 25, a HMeHHo, He H3MeHsix YyrIJa,
VMEHBINAIOT BHICOTY Kajin6pa., Takum o6-
Pa3soM YBEJHYHMBACTCH BePTHKAaNbHOE 06-
XKaTde, H B CJEAYIOILHMA KaJuGp poMGu-
4eCcKas ToJoca MocTynaer MeHbUIef Ium-
PHHBI, YeM IIMPHHA Pyubs.

Ilono6Hoe mpuTYTNJieHdE YIJla B POM-
OHYECKHX M KBaAPATHLIX DYYbAX OYe€Hb
pacnpocTpaHeHo, OJHAaKo OHo He Jomy-
CTHMO TOTHA, KOTAA Hajfo MOJVIYHTHL 34-
FOTOBKY € OCTPHIMH KpPOMKaMH. B TaxoM
ciygae HeJb3f MoJb30BAThCs NPHBEACH-
HBEIM Bbllle NPABHIOM ITOCTPOEHHS pAAA
POMGHUECKHX PYUbEB, HO CENYyeT XEJaTh
AUHPHHY TocHnenyiowero Kaaubpa He-
CKOJIbKO GOJbIie BHICOTHI TIpeAbIAYINEero, NMoyb3yscs (Gopmynofi

by=h -+ AB,

Prc, 25, IlpurynieHne Bep-
IMMHH POMGHYECKOTO KaJlHOGpa

npHYeM KO3(HUHEHT BHITSXKKM NMpH ¢ ==100° u g =280° pomxken
6biTh MeHbine 1,41,

CrpenbyaThie pyuybH HENpHIOAHH MAJS BLIMYCKA KBaApaTHOM
3aroTOBKH, MO3TOMY B OOGXKHMHOM CTaHe OHH MOTYT JIHIUb TIpejue-
CTBOBaTb POMOHUYECKHM DPYUbAM.

Kaaubposka obamumnsix TPexsaskoseix CTanos 79

B HacTosilliee BpeMs CTpeNbYaThle KaaHGDH NPHMEHSIOTCS OUYeHb
pelKO M TOJbLKO Ha cTaphix craHax. HemocraTkom ux siBiisiercs mo-
pbilIEHHAs CKJOHHOCTb K CBEPTHIBAHHIO TIOJOCH B Kanubpe u He-
BO3MOXHOCTb J1aBaThb 3HAYHTEJbHbIE BRITAXKKH.

OcTaHOBHMCSL Ha pPa3bACHEHHHM 3HAYeHHs paJHYCcOB 3akpyrie-
HUF YIVIOB Ppyubsl MJIH NPHTYIJIEHHA yrja B rayOuHe kajubpa.

Tlpu noctpoeHHH psAna KaJHOPOB MBI HCXONHJM M3 INpaBHJA
hi=b,, T. e. He ocraBafiad MecTa AJs yuupenus. Ilpy  Takom
[IOCTDOGHHH YCJIOBH OOXAaTHA B POMOHYECKHX KaJHOpax MNpHOJIH-
JKalOTCSl TI0 CBOEMY XapaKTepy K YCJOBHAM 06XaTHA B IUJIOCKHX

n
KaJuOpax, Tak KaK BeJHYHHA ;‘; BO Bcex vactax npoduis

OCTAaeTCsl TOCTOSIHHOM; eCcTecTBEHHBIE BBITSXKKH BO BCeX YacTAX
npouAs OJUHAKOBEIL.

[losToMy yka3aHHOE TOCTPOEHHE psAfa KajiHOPOB CJENYeT CYH-
Tath pauuoHaJbHHIM. Heo6xonumo, oOXHAKO, NpPHHATH MeEpH JJIsS
ofecneyeHus BO3MOXHOCTH YIIHPeHHS,

PaccmorpuM 3TH Meprl. IlycTh HcXOmHBII pa3sMep 3aroTOBKH —
100 XX 100 mm. .

OnpenenuM WIHPHHY 3aroTOBKH TOCJE NEPBOro MpOmycKa, NpH-
nuMass AB=0,3 (H — h). o

JluaroHajp MCXORHOTO KBaapaTta paBHa 100- 1 2=141 ms.

[Npunumas B pacyer 3aKpyIJieHHE YIJIOB 3arOoTOBKH DajgHycoM,
pasHbIM 10% OT TOJNILMHEI e€e, HMeeM (aKTHYECKYIO WIMDHHY 11O
nuaronanu 133 um, CrnenoBaTenbHO, BEpTHKaNbHOe o0XKaTHe B mep-
BoM nponycke H — h=141 — 110=231 uu. Orciona

AB=10,3:-31=9 um.
Takum o6pasoM, ¢akTHUeckas IIHDHHA SaroTOBKH INOCNE Hep-

BOro mpomycka
by =133 4+ 9 = 142 M.

Illupuna 3aroToBKH paBHa, CJEXOBATeNbHO, TOPH3OHTAJIbHOM
HvaroHajiH MepBOro Kajubpa

b, = b, (6e3 3axpyrnenuit).

B canygae Gonee cCHIBHOrO, YeM MpPELYCMOTPEHO, YILUHDEHHS,
B 3a30p BHITECHAETCA METaJJ, H Ha 3aroroBke obpasylorcs GypTH,
3ayceHlpl, 3apesHHbL. '

Jna npuMepa TNpeNNIONOXHM, UYTO YIUHpeHHe Oyner paBHO
0,4-30=12 mm. Torna mupuna b; =133+ 12=145 mm, u Ha
FOpH30HTaJNILHLIX YIJIaX 3aroTOBKH 10 0GeMM CTOpPOHaM 06pasylorts
3aycenup mupuHO# mo 1,5 MM W TONUIMHOM, PaBHOA TOJILMHE 3a-
30pa, B maHHOM clyuae 4 MM, KaKk NOKa3aHO Ha JieBO#l CTOpOHe
Puc. 26, Takyio ¢opMy 3ayceHen mojyuua Obl, eciH 6b Yran
PeGopani He GbIMH 3aKPYIJEHHI,
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OGpasoBanne 3aKaTa H3-3a BIaBJIMBaHHs 3ayceHla TOKa3aHo
Ha puc. 27 B BUAe CKJIAJ0K aa. 3aKaTbl PACKPbIBAIOTCA NMPH OCEBOM
IABJEHHH TIPH WCTILITAHHM HA OCAAKY, a TaKXe YaCTHYHO NpH  OX-
AaXJAEeHHH.

12

Puc. 26. OG6pasosaHue 3aycedna Puc. 27, OGpasoBanHe 3aKaTta
(NeBasi NMOJIOBHHA KaJn6pa) (BBepxy) BcaenCTBHE OTCYTCTBHA
3aKpYrJeHHss Vv pebopan

Urobsl ycTpaHHTE O6pa3oBaHHE TOHKHX 3ayCeHIEB, YIJB pedopn
3akpyrasioT. IlpakTHka pekoMeHIyeT B CTpenbyaThiXx # B poMGHye-
CKHX KaJubpax pajgHyc 3akpyrieHusi GpaThb

r=20,2d,
roe d — quaMeTp BNHCaHHOrO B Kamubp Kpyra. Ilocnemuufi paBeH
fIpHGAU3UTENBHO {7415 TIO3TOMY MOXHO DEKOMEHJOBATh

r = 0,14h.

TIpn TakoM 3aKpyrJieHHH 3ayceHell CTAHOBHTCS TOJIUE H KOPOUe,
KaK TNMOKa3aHO Ha mnpaBo# cropoHe pHc. 26. Bnaromapsa sHaunresb-
HOM TOJIIMHE 3ayceHla 3akaT He o6pasyercd.

Yro6bl YMEHBIIHTh AEHCTBHE YIIHpEHHs B HaJibHEAIUMX TMporny-
CKax, NPHUTYNJAIOT YIJbl NMPH BepIUMHAX B MPEABIAYIIHX KaauGpax,
3aKpyryIfii UX paauMycoMm okoio 10Y% oT TONIIKHbI 3arOTOBKH, HJIH
0,085 h.

M3 ckasanHoro gcHo, 4ro B ciyyae oGpa3oBaHMsI 3aKaTOB CJe€-
AyeT UCIpaBiATb KANHOp yBeJAHUEHMEM DajHyCOB 3aKPYIJIEHUs HJIH
B yriax peCopf, HAM B BepWIHHAX pYYbEB, HJIH B OGOHX 3THX
MecTax.

Cnenyer, ofiHako, HM€Tb B BHAY, YTO KOTAa OT INpOAyKTa mnpo-
KaTKH TPEOYIOTCS XOPOIIO BHIPaXKEHHBIE, HENPHTYNJEHHbIE KPOMKH

pe6ep, HanRo H36eraThb NPHUTYIUIEHHS YIJIOB M yMEHbaTh paguych
3aKpyIJIeHWH Yy GauKafIHX K BBHITYCKHOMY KaJHOPOB,

Kaaubposka obacumnelx Tpexsaakosulx cranos 8t

B 3ToM cayuae Jay4ine CTPOHTH P Kanu6bpoB 1O TNpaBHIy
by=h, + AB,

H JaBaTb TOYHYIO H YCTOHYMBYIO YCTAQHOBKY BaJIKOB.

Cnenyer Takxe YHNOMAHYTb O° GOKOBOA «HIpe» BaJIKOB HJIH
o 60KOBOJi HETOYHOH yCTaHOBKE HX. Bajku# NOMKHB GBHITH YCTaHOB-
JIEHBl TaK, 4YToObl BEepTHKaJbHble GHCCEKTPHCHI YIJOB OGOHX PYubeB
Kasubpa COBMajaJIH.

Bcnencteue TOro, 4TO BEepXHHA BaJIOK CABHHYT BIpaBO HJH
BJEeBO OTHOCHTEJBHO HMXHEro, B YIJlax MoXeT o6pasoBaTbcs 3ay-
ceHenl. B crepyromeM mnpomycke 3TOT 3ayceHell MOXET BHI3BaTh
o6pa3oBaHHe 3akKaTta. TakuM o6pa3oM, H NPH NPaBUIbHOR Kaaub-
POBKE MOXET TOJYUHTbC OpakoBaHHBEIA NPOAYKT, €CJH YCTaHOBKA
BaJIKOB HEIOCTAaTOYHO Xopolia,

ITpn kanuGpoBke He 00s3aTeNbHO BbHIOHPATb TOJNLKO poMOHue-
cKue pyubH. Yacto GbiBaeT ueNecoo6pasHOo NMPHMEHATb PN CMeluaH-
HbIX KaJuGpoB, BKJIOYas IUIOCKHE, PoMOHUecKHe W KBaJpaTHbHIE,

3. KannGpoBka B poMGHUECKMX PYyubsX

[lpuBemem mnpumep KanHOpOBKH B POMOGHYECKHX pYubfAX, He
NpHHAMAasi B pacyeT YUIHDeHHS H He uyepeays poM6 ¢ KBaipaTOM.
Bmome 100 X 100 mm npokatbiBaerca B 3arotoBky 50 X 50 ma.

b
ITpumem 3nech - = 1,12. ByneM Bect: pacuer OT MOCHENHEro Ka-
mbpa K NepBOMY, T. €. B HaNmpaBJEHHH TNPOTHB XOAa MNPOKATKH.

[Tocnennnii kanubp pomxeH ObiTh KBaApaTHbIM, HO Mbl CHauaja
Onpe/ieiuM pasMmepnl ero kak pom6a. CocraBHM [Ba YPaBHEHHS.

by = 1,12k, (16)
hy = -2, (17)
bs

[oncraBass B ypasHenue (17) 3Hauenne bg u3 ypaBHenus (16),

mosTyuyaeM
=1 2.
1,12

IMpunas n=6 u w = 1,26 HaxoAuM paAx nJjomwageHd
kanubpa. TakuM of6pa3oMm, HaM H3BECTHO

Q, = 2500 M,

hy = 2-2500 67 mm
1,12

Kaxao0ro

oTCcIoAa

6 3akas 576
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bg="67-1,12=74 mm.

PesynwraThl JalibHEHALIEro pacyera mpHBOAHM B Tabn. 14.

Al

Tabauya 14
KananGpoBka B POMOHYECKHX pydbfx

Hcnopaeiedlbie

g o 20 h & |H-h| aB a

E Mmd MM ML MM MM MM i“ " Z " rpai.
3

6 2500 5000 | (BT)TY| 74| 14 3 | 74| 16,5
5 3150 6300 74| 85| 20 4 71| 85| 20,5
4 3968 7936 85| 94| 22 4 81| 94| 21,5
3 5000 | 10000 04| 107 | 24 5 8ot 107 | 225
2 6200 | 12598 107 | 118 | 28 5 | 102 118 255
1 7936 | 15872 118 | 135 23 13| 135 23,5
0 | 10000 | 20000

Tax KakK H3 NOocJenHero KaJIHG])a MBI JOJI2KHbI BBINYCTHTH KBaji-
par ¢ muaroHansamu 71 X 71 mm, TO BMecTO BHICOTH 67 MM moCTa-
BuM 71 mm u GyneM B 5TOM Kaaubpe NpONyCKaTh MOJNOCY ABAaXKIbI
¢ moBopotroM Ha 90°. Omnpegensis nuameTp Baika 1Jjsi  obGecneye-
Hus o << 26° H3 BbIBeJEHHOTO panee Bolpaxenuss D=10 (H—
0,9 h), nmonyuaem D= 387 mm; npuMem D =400 mnm.

Ecnu xenaeM NPHHATL B pacyeT YUIHPeHHe, TO IPHTYNJIsEM
B KaXXIOM pyube€ YroJ NnpH BeplIHHE, KaK NMoKa3aHo Ha puc. 25, Ha
BeJIMYMHY, PaBHYIO TOJIOBHHE YINHDEHHS.

Yuwupenne onpenenseM no ¢opmyne (10), a Ko3bHUHEHT @ —
no nuarpaMme pHc. 2. Pesynbrathl BbluMCIEHH# TpHBeNeHbi BO
BTOpoil NosoBuHe Taba. 14.

4. Kanu6poBka mo CHCTeMe KBaapaT — pomé

IlpuBenemM npuMep METOMMKH pacyera KaJHGPOBKH MO CHCTeME
KBazipaT — poMO6, KOTOpYIO YROGHO NpPHMEHATh BO H3GexaHue IBY-
KpaTHOro NMpomycka B OJHOM KaJsuO6pe.

B sToMm ciydae 3amaeMcs KO3(DHIHEHTOM BBITSMKH pg OT KBas-
paTa Kk KBaapary B mpenenax p = 1,5 + 2 u Gojblle, npumumas
€ro L7151 BCeX PYYbeB MOCTOSHHBIM.

IMyctb uexoausiit 6miome 100 XX 100 mm u koHeuHass 3aroros-
ka 50 X 50 mm.
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OmnpeneJsuM YHMCJIO KBaApaToB AJS NpeAeNbHHX p =15 u 2

- 1g 10 000 — 182500 -2

n
MUN lg2
H
__1g10000 — Ig 2500 35
MaKe 1g1,5 o Iy,
CnenoBarteslbHO, YHCJO KBafpaTOB MOXeT OLiTh 2 H 3.
Orciona
J—
10 000
=}V ——=1,587
Ho 2500
H

, =‘/1,57= 1,26.

B nannom cinyyae pam miomafeff kBazpatoB npu p =1,26 yxe
HaMH OB OmMpefeseH.

Chauana BegeM pacuer Ge3
TyNJeHHs YIJOB Ha YUIHPEHHE.

IUHPEHHsl, a 3aTeM BBOJMM TIpH-
e3yJbTaThl pacuera pacrojiaraem

B Taba. 15.
Tabauya 15
KaanGpoBka mo CHCTEMeé poMG-—KBajapar
Ne ®opma Q 20 h b H—h |AB | &' b o
Kanubpa Kasaubpa MM MM MM MM MM | Ml M | MM TpaR
6 Keangpar | 2500 | 5000 71 7| 1813 |7 | 71 (18,5
5 Pom6 3150 | 6300 A 80| 184168 89 (18,5
4 Ksanpar | 3980 | 7960 89 80| 23|48 81 21,5
3 Pom6 5000 {10 000 89 1121 23158112 21,5
2 Keanpar | 6300 ,12600 112 112 ] 29| 5107 | 112 25,5
1 Pom6 7940 |15880 112 141 | 29 | 6 {107 | 141 (25,5
cxonumii ksagpat 110 000 20 000 | 141 (135), 141 (135) 135 | 135 |

Briuncnsem nuamerp Bankos mnpn « =26°. D==10
~0,9 h) =402 mm, npumem 420 M.

Benencreue rtoro, uto amarowanu ksaapaTa rayGxKe BpesaloTcs

Banky, yeM JauaroHaji poM6a, BaJKH HEOGXOAUMO JAeNaTb 6GoJjb-

(H—

é”e, ueM npu KanuGpoBKe B poMéax,
*
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5. CMeimnannas xaauOpoBKa

U3z paccmorpeHuss KaAHODOBKM B CTPesbYAThIX H POMOHYECKHX
PY4YbAX MBI BHAMM, 4TO 4eM Tojile GonBaHKa, TeM Gojee TNpHXo-
auTcs npuberath K ¢opMe DYUYbeB, MO BO3MOMKHOCTH YMEHbIIAIO-
uted rny6uHy Bpesa puaroHajefl B BaJOK.

Tak, nps panHOH mnUloOIAn® KanuGpoBKH HauGojee rIyGOKHi
Bpes Jaer KBajapar, MeHee riyGokuil —poM6 u elne Menee riyGo-
&Mif — cTpesibuaThlii KaJauOp. Bce e mpH 3HauHTeNBHOH  TOMIIMHe
CJANTKA H CTPesbyaThi KanuOp maeT CAuiKom riy0oKuid Bpe3 [Js
TOro, 4TOGBl BO3MOXKHO ObIJIO MPHMEHSATH BAJKH Maloro JIHAaMeTpa.
Her nyxnbi 6e3 HaJoOHOCTH YBEJHYHBATh JAHAMETP BaJKoB, Ha000-
poT, yacTo, KOTZa MNO3BOJIIET YCJIOBHe TPOYHOCTH, CJEeAyer cTpe-
MHTBCS YMEHbLIATh AHaMeTp BAJKOB, TAaK KaK NMpH 3TOM NOHHKAIOT.
cs pacxoAbl Ha CTOHMOCTb BAaJIKOB, @ TaKXKe DAacxofibl Ha 3HEpTHIo,
Ha peMOHT ([lepeTouky) H T. A.

[TosToMy OyeHb 4acTo INpH TPOKATKE 3arOTOBKH IPHMEHSIOT
CMEIUaHHYIO KaJHOGDOBKY, AeNlas TNepBbie KaguOpsl NPSAMOYTOJNbHOR
¢opmbl HamonoGHe pyybeB GIIOMHHTa.

TMpusenem npumep mnomoGHoi kaauGposkH. Ilycte TpeGyercs
agpokatath GaioMe 142 XX 142 mm B 3aroroBky 75 X 75 ms. Tlpo-
BefeM KaJHOGPOBKY TakKXe B IeCTb NPONYCKOB, NMPHMEHSS KO3-

' 6
142\2
GUUHEHT BBITAXKKH l/ (E) = 1,235. Buiyucaum pap mJouiagei.

‘{locnenuuii 6-f kaaubp clhenaeM KBaApaTHLHIM, NpPeRNOCHEAHHH
5-ft — poMGUYECKHM, OCTajbHLIE CHeNaeM IJIOCKHMH. 4-H Kanu6p
JOJXeH ObiTb KBaApaTHLIM H B TO K€ BpeMs IJIOCKHM, T. €. C rpa-
H5IMH, DACTOJNIOXKEHHBIMH BEPTHKAJbHO H TFOPH30OHTAaNbHO. DTOT Ka-
nu6p NOJMKEH [AaTh KBaJpPaTHYIO NOJOCY, NMOTOMY 4TO 3ajaya IJIO-
-CKOH ToJiockl B pom6Hueckuil Kaju6p Obiia Gb Heymo6Ha. Tak kak
.Q HaM u3BecTHO, TO b= hi=V@,.

Jlna ompeneneHHsl 3JIeMEHTOB CJEAYOLIHX KaluOpoB BbiBeleM
«popmynsl. O603HaYHM WIHPHHY H BEICOTY KaKOTo-jiHGo Kann6pa
(sanmpuMep B JAHHOM CJjlyyae YeTBEpPTOro) COOTBETCTBEHHO uepe3
b, u h, BepTHKajbHOe oGxkarue B HeM — yepes (H —h), m yum-
peHne — yepes AB ,, O6o3HauuM IIHPDHHY H BHICOTY TMpEALIECTBYIO-
iero eMy KaguGpa (B JaHHOM CJyyae TPeTbero) COOTBETCTBEHHO
uyepes bnp—y H h,—1 M maomanb ero — Q.—i. Torma Moxkem Hanu-

carTp, TNOMHS, 4TO TOJioca Iepen KaXJbIM MNpONYCKOM KaHTyeTcﬂ
Ha 90°:

Qn—l = hn—l bn—l ’

hay = bn — AB,,
CJeR0BaTeNbHO,

Quy=(0,—AB, bs_y;

Kasubposka obocumnstx TPEXEEAKOBLIX: CTANOS 85
cTCrOn8
b"__i p— Qn—1
b,— AB,

BuiGupast Bcsikull pa3 BenuuuHy AB, u uMes Q-1 u b,, JNerko
onpeaeluTb b,y

3nas Xe bn—1 H Q n—1, HAXOAHUM

Qn—1

n—1

By = g hy—y =0,—AB,.

4
He 3anas H — h u D, npuMeM OpHEeHTHPOBOYHO AB =5 mMm BO
BCEX KanuGpax.

PacnojnaraeM BbUMCJIeHHe B Ta6a. 16.

%

) . . Tabauya 16.
Cmemiannas kaanGpoBka
N dopma [o] h b H-~h | AB D, a
rana6pa Kaaubpa MM3 MM MM MM MM MM ] TDAT,
. . .
6 Ksanpar 5 625 106 106 31 5 344 | 25
5 Pom6 6 950 101 137 30 5 349 | 25
4 Mnockuii - 8 580 93 93 35 5 357 | 22,5
KBagpar {
3 Mnocknii 10600 88 120 26 5 348 | 22 ;
2 » 13100 115 114 33 5 445 | 26 .
1 » 16 150 109 148 33 6 439 | 25,5
0 Kpeanpatuuii | 20 000 142 1a2
6mome |

/

BriugesieHHe HayHEM C YETBEPTOro pyubsi:

h, = b, =‘/ 8580 = 93;

= ;—g—ﬁ_"‘; =120; hy=88;
by=—10_ _ 114; b, =115
120-5
16 150
—-— e = . == 109.
b= -2 = 148 by
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OnpenenuM nuaMeTp BajJKkoB Tpu « = 26° mo dopmyie
D = 10(H—0,9 h).

Hau6onbuiee 3HayeHHe ToAyYaeM BO BTOPOM pyube D =
=10 (148—0,9-115)=445 mm. Tlpumem 450 mm.

Kanu6pel 5-it B 6-F BLIMHCIAIOT ¢ BEPTHKaJbHLIMH IHAroHAJNAMH,
npuHEMas ylupeHHe AB =05 mm.

6. KanuGpoBKka B OBAaJIbHBIX H KBAAPATHHX Kaaubpax

[MpuBenemM npuMep KaJHGPOBKH B YepeAyIOLIHXCH KaauOpax
KBajzpaTr — OBaJl.

B 0GXKHMHBIX KJIETAX OBaNbHbIH KaJluOpD MOXHO CTPOMTb 1O
npaBusy: TOJIIMHA oBaja h paBHa CTOpOHE KBajpaTa ¢, B KOTODbIi
0B3J TOCTYMAaeT, T. €. An—1 =C4,.

Jns onpeneneHys LIHPHHBl OBaJla MOXHO MOJb30BATHCA NPHOIH-
suTeabHOR GopMyJofi s NaOWANU OBaja.

_ 2bh
2,85

HUwmest mnowmanp oBaja ¥ 3HaueHue h, onpenensem

p— 280
21

ITocne atux 3ameuanuit npusemeM B Ta6na. 17 kaauGpoBKY Mo

CHCTEME KBapaT—oOBaJ B LIECTH NPONYCKax MJs TOro e caydas,
KOTOpHIl paccMaTpHuBaJjCs AN NPOYHX BHIOB KaJuGpOB.

Tabauya 17
Kanubpoexa no cucreMe' KsajpaT—oBaj
dopma Q ¢ h b H-h D D,
#anubpa Ka6pa MM? MM MM M MM MM MM
>

6 |Keagpar 2500 50 71| (T8 | = | 340

5 Osan 3150 —_ 50 89| 13 — 370

4 KBanpar 3969 63 89 891 23 — a3l

3 Osan 5000 — 63 112 | 16 223 | 357

2 Keanpar 6240 79 112 112 29 402 { 308

1 Osan 7940 _ 79 141 21 289 | 341

Hcxonnuit keagpar 10000 100 141 141 | — 420 —

Kaaubposka obicumnoix TPex8airxkosstx craxoe 87

ViMpeHHs B pacueT MOXHO He NpHHMMaTb. klHorma kpynHbie
oBaJibHble KaJHOPHl YAOOHO 3aMeHATh TpaneuouAasnbHbIME (puc. 28),
[IOTOMY YTO CBEDTHIBaHHE BBLIXOAfINEH M3 TAKOTo Kanubpa mosochi
yao6HO M NMPOCTO C MOMOLIBIO MPOCTHIX NMPOBONOK NPENOTBPALIALTCS
npu 3ajaye B CJeAyIOLMi KaJgHOP.

KoHeTpyKuuonHble pasmepsl Tako-
ro Kaaubpa MOXKHO OIPEHeNATb CJie-
ayouum o6pasom (puc. 28).

TlycTb u3BeCTHA maolllans Kajubpa
Q u ero h 1 b, BHIYHCJIEHHLIE TIO TIpe-
AblAyIieMy cOocoly.

O603HaudM CTOPOHY TpamelHH B
rav6uHe kanubpa uepes x. Toraa Mo-

I

Puc. 28. TpaneunoHaabHHG

JKeM Hamucarh* Kaau6p
Q _b+4+x h
2 2 2
HIH
2Q = (b + x)h.
Orciona
x = 2Q - bh ]
h

IlpuBepeM elie mpuMep cMellaHHOH KaJHOPOBKH 06XHMa € NPH-
MEeHEeHHeM IJIOCKHX, CTpeJjbyaThlX, KBaJApPATHHIX H POMOHYECKHX
pyvubeB (tabna. 18).

Tabauya 18
CMemanHaa KaanGpoBKa 0GXHMaA
Ne dopMa Q 20 h b |H—-A
ranuGpa HamBSpa MM mmd | omm | ma | mm | D=10(H—0,95), mn

6 Ksanpar 2500 5000, 71| 71 ] 18

5 Pomd 3150 6300 71| 8| 18

4 Keagpar | 3970 7040 83 89 14

3 Crpembua-| 5000 |10000] 89 [ 103 | 23

THIA

2 [lmockuii 6240 12480 79| 79| 28| 10(107—0,9- 79)=359
Huaron. (112)

1 » 7940 (15880, 74 ' 107 | 26| 10(100—0,9 . 74)=340

HMexon-

Hbi# 10000 1200001 100 | 100 | — —
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Baome 100 3 100 mm npoxkaTbiBaerca B IIeCTb NMPONYCKOB.B 3a-
rotoBky 50 X 50 wmm. Ko3(pHIUHEHT BBITAXKKH oOnpefened Obla
paHee: p = 1,26.

Briuiicnenne saeMedtoB (taba. 18):

6-i1 Kanrubp

By = 1,415]/Q =b,, = 1,415‘/2500=71.

5- kanu6p
hy = by = T1;
by = B0 _ g9
hp 7
4-i xann6p
hyg = by = bp = 89,
3-i kanu6p
he = by, = 89;
5000 _ 6322 = 1,155;
89° h

b, = 1,155 - 89 = 103.
2- Kamu6p NJOCKHH,.KBaIpPaTHBIA:

hyg = ‘/ Qus = by = l/%= 79 Mmu.

1-fi kanmu6p mJaocKufl, MPAMOYTONBHbIA. DNeMeHTbl BHIYHCIAAIOTCS
H3 BbIPaXKeHHs

bxhx': an
HIM h, = by, — 4 B; npunumaem AB = 5 mm. Otciogna
p, =R M0 7 MM;

* " byg—AB 795

h,=T79—5=T74 MM wm h, = 2?—32 ~T4 MAM.

Ina cpaBuuTenbHoil oueHKH BbiGopa (QOpPMBI pyubeB CaenaeM
CBOAIKY MHHHMAJbHBIX AMAMETPOB BaJKOB, HEOOXOAMMBIX NpPH NpHU-

MEHEeHHH pa3Hoi ¢opMbl Kanubpos, onpeleNleHHbIX BHILE;

’

Kanuoposka Huamerp

BAJIKOB
Mat
B cTpeapyatHX pyunsax. . . . . . . 387
B pombuueckux P e e 387
B cucreme pom6—wBappar. . . . . . 420
B cucreme kBagpar—ogman. . . . . . 402
B cMEIIAHHBIX PYYbSAX . . . . . . . 360

Kanrubposxa o06IKUMHOIX TPEXBAAKOBLIX CTANOB 89

OueBHHO, MPHMEHEHHE NEPBHIX INIOCKHX M 3aTeM CTpPeJbYaThIX,
pOMOHUYECKHX M KBAJPATHHIX PYYbeB TPe6yer HaHMEHbLIEro AUaMeTpa
BAJIKOB H, CJIEOBATENbHO, DM JAHHOM IHAMETPE BAJIKOB KaJHODOB-
Ka B HHX JlaeT HauMeHbIlee YHCNO NPOMYCKOB HJIM HAHMEHblUHe yr-
nbl 3aXBaTa.

ITocneanee maer BO3MOXMHOCTD NPHMEHATb GoJblUME CKOPOCTH
MPOKaTKH.

7. TlpumMep xannGpoBKM OGKHMHOrO TPEXBAJKOBOro cTamna

ITpuBemeM mpuMep KaauGpoBKH 0o6KHMHOro craHa (D =500 mm,
n==100 o06/mun) B ycnosuax sasoma C.
OnpenenasiMm npH z == 29° MakCHMaJbHLIH pasMep HCXOMHOH 6oJ-

BaHKH.
H =0,33D 4+ 0,66D (1 — cos 29°),
H =0,33 - 500 4+ 0,66 - 500 - 0,1254 = 207 mx.
Ilpu 3ToM MakcHMaJbHOe o6XKaTHE PaBHO
H—h=20,66-500-0,1254 =41 mn.
MakcumanbHbIfi KOS(HIHEHT BBHITSIKKU

w=—2"_ 1045
207—4%

BBuny toro, yro npu n==100 o6/mur (v=2,6 m/cex) yron
o = 29° cJHIIKQM BeNHK H He ofbecneuuBaeT HaJeKHOro 3axBara,
NpHMEM 3a MakCHMaJbHBIA pa3Mep HCXonHOR GoaBaHkH 180 X
X 180 mm !,

Q =32400 mm?, KoHeuHoe ceueHHe 3aroToBkH 40 X 40 MM u
Q,= 1600 mm2,

Tak kak ana ceuennit Buie 10000 mm® crpensyaTeie U poMGu-
yeckHe KaJHGpBl NAI0T CJHHIIKOM IJyGOKHA Bpe3 B Bajkil, TO M0
ceyenuss 10000 mm® GymeM BeCTH NMPOKATKY B IJIOCKHX KaJHOpax,
B JaJbHeilIeM — B CHCTEMe KBagpar — OBAaJl. *

Ilpumem B mepBofi rpynne kaau6poB Ko3duuueHt p = 1,2 4 BO
BTOpoll — p == 1,4, T. €. oT KBaApara K KBaaparty ¥ == 2,

OnpenenuM 4HCJIO TPOMYCKOB.

INepBast rpynna:

1g32400—1g 10000 _  4,50105 —4,0

n= ==
1g1,2 0,07918

~6,5;

npuMeM n =7 OPONYCKOR.

I C yBesiH4yeHHEM CKODOCTH NDOKATKH JONMYCTHMEIH yroa 3axsara yMeHblIaercs,
pu uncsae oGoportos, pasHoM 100, yroam 29° MoXKeT NPHBECTH K 3aTPYAHEHHSAM
0py 3amave 3arOTOBKH B BaJIKH. Ped.
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—_——————

Bropas rpynmna:
1g10000—1g 1600 __ 4,0—3,20412
Ig1,4 0,14613

=~ 5,5;

npuMeM n=—~6 NPONYCKOB.
Bcero uncio mpomyckoB — 13. Hafinem oxonuatenbHo p..
Oas nepBofi Ipynmbl

32400
t=V Tooo = &

Jlns BTOpO# TPYNNHl

6 /-
w = 10 000 = 1,36.
1600

PegyabTaThl BHIUHCHEHHS NMPUBOAHM B Tada. 19.

[Inockne kaauGpbl MOMapHO pacmoaaraioTes
HMen OOUHAKOBYIO UIHPHUHY b,.

Jlns Kaxpof mapel CBI3aHHBIX KanuOpoB ompenensieM b, H3 Bbl-
pa<eHus

ONUH Ha APYTHM,

n= Hp2+ AB.

Yumupenne AB HaxoAuMM H3 BbIpaXkeHUs
AB =g (H _— h)

(xo3(HuMEHT @ — 10 PHC. 2).

IlpunumaeM 1nd nepBHIX Kanu6poB H — h GMH3KHM K MaxcH-
ManbHoMy ~ 40—35 mm. Tax xak h==150 MM, TO npuHHHMaeM
a==0,15. ITostomy B 1-M kaiu6pe

AB=0,15-35=5 mm.

Bo 2-m kanuGpe, rae o6xaTne AOMKHO ObITh MeHbIe, MpHMEM

AB =4 MM,
Wrtaxk,

LAB =9 Mwm.

CaenosarenbHo, WUpuHa l-ro w 2-ro kKalAubpoB JoJKHA OBITH

paBHa
By = 180+ 9 = 189,

IIupuHa e BHIXOAAUIHX M3 KaJHGPOB 3aroTOBOK
b, = 180 4 5 = 185;
b, =185+ 4 = 189,

Kaaubposka oGHCUMHLIX TDEXBAAKOBHIX CTAHOS o1

Bricora kaau6poB H 3aroToBOK

__ 270000

h
1 185

= 146 mn;

hy = %— =121 mm (cM. Tabua. 19).

B cnemyiomefi nape niockHx kanu6poB (3 u 4)
ylIHpeHHe Takke D H 4 MM.
lllnpusa 3Tofl napsl KaauopoB

Bs,; = 121 + 9 =130 mu.
[ITuprHa BHIXOAAIIMX M3 KaJHGPOB 3arOTOBOK

bg = 121 45 = 126 mnm;
b, = 126 +4 = 130 mm.
Bbicota kKanuGpoB M 3aroTOBOK

hg = 19490 _ 154 MM;
126

[NpRHHMaeM

16 400
_ —— O 2 -
h, 3 126 mMm
B Tperbeii mape miaockHX Kajubpos (5 H 6) NpHHHMaeM yUIHpe-

Hue Takxke 5 u 4 mm. Tlomyuaem:
' by =h,+ 8B, =126 4+ 5 = 131 mm;
h, = 13900 _ 106 MM;
131
be=h, 4+ ZAB =126 49 =135 mn;
11 800

hg = —— =87 mum.
135

Ilupuna stofi napel Kaau6poB Bs,e== 135 ma.

B uerBeproit mape kamubpoB (7 M 8) npumem yUIHpeHHEe 5 H
6 mm BBHAY TOro, YTo BbicoTa KanuGpa Menpme 100 Mm H, cremo-
BarenbHo, @ =0.2. Ilonvuaem:

b, =h;+ AB; =87+ 5 =92 mn;
h, = 12%% _ 100 su;
92
byg=92 46 =98 mn;
7440

h8—¥=76 MM.



Tabauya 19

Kaan6poska 06GKHMHOIO TPEXBANKOBOr0 CTAHA D =500 mm (n = 100 o6/mun)
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Ilupuna stoil mapwl KanubpoB B7,s =98 mu,
B ocranbHeix KanuGpax CTOpOHbI KBaJpaToB ONpEAeNsIoTCs

H3
njolmanes ux:

€= ]/ 4020 = 64 Mm;

€13 = }/-1600 = 40 mM.
WUx puaronanu

byo=hy, =64 - 1,415~ 90 mm;
byy = hyg =40 - 1,415=5T mm.

BricotTa oBama 6epercsi paBHOH CTOPOHe KBaapara,

B KOTOpbI&
NOCTYTIAET OBaJ, NMpHYEM

oB =~ 2hOB’
IMTnomane osana
2bOBhOB

Qon 2,85

)
NO3TOMY
2,85 - 5465
264
2,85 . 2955
2.45

hy=064 ux n b, = 124 mm;

hyy=45 ux 1 by, = =90 mn.

Pa3Mepbl poM6a onpefessloTes U3 YCJIOBHS, 4TO BbicOTa poMGa
paBHa IUHpHHe KBaJpaTa, B KOTOPHIH OH NOCTYyINaer,

2.2175

h12 = blS =57 MM U b12 = =7

=76 Mm.

U3 cpaBHeHHs BHIYHCJIEHHOH KaJHOPOBKH C NpHMEHseMoR Ha
3aBoge C BuaHO (Taba. 19), uTo 06e KaJIHGPOBKH CXOAHEI, HO 3a-
BOACKasl npoBogutcs B 12 mponyckoB BMecto 13.

Onxaxko ¢arTuueckn maercsd 13 mpomyckoB, yToGwl nepeAarth 3a-
TOTOBKY Ha 3aJHIOI0 CTOpoHY craHa. CreayeT 3aMeTHTb 4YTO INIpH
100 06/mun, 1. e. cKOpocTH npoKaTKH 2,6 mfcex, yron o = 26°
B TPeTheM NpPONYyCKe SBAAETCS IMPEACNbHBIM INIpH HAceuyeHHLIX Ka-

NH6pax M MOXET BbI3BaTb 3afepXKKH B paGoTe H3-3a TPYAHOCTH
3axBara.



IJIABA 6

PASMEILEHHE KAJIHBPOB B CTAHAX

Brime 65110 YOOMAHYTO, YTO 06XKHMHEIE CTaHbl, O KOTOPbIX HAET
peup, ABAAIOTCA MO NPEHMYILIECTBY TPE€XBaJKOBLIMH CTaHaMH.

Boijlo 661 OUY€Hb BLIFOLHO Tak KanubpoBaThL PYYbH B TPEXBAJKO-
BOM CTaHe, YTOOBI BhIPE3bl CPENHEro BajlKa CIAYXKHIY LJs Kanubpon
HHJXHEro H BePxHero BaakoB, Ecmu 6ni pacrofioXeHHbIE B BaJiKax
OOMH Hajx APYrHM KaJHOPbl ObLIM TOXJECTBEHHBIMH, 3TQ He Npej-
craBasno Ob 3arpynuenuii. Ho rakoe ny6mupoBanne KalubpoB co-
BeplileHHo 06ecroJjie3Ho, HeoGXOMHMO HeNlaTh MX Pa3THYHBIMH.

B kanuGpoBke poMOOB B TPex BaJKax KaXIblfi Kajlubp cpex-
Hero BaJiKa COOTBETCTBYET TOJIbKO KaJMODY HHIXKHEro MJH BepXHero
BaJika, BCJIEICTBHE Yero MOoJ KaXKALIM BepXHHM pabouuM Kaau6pom
H Haj KaXIbiM HHXKHUM paGouyHM KaauOGpoM MNOJydyaeTcsl TaK Ha-
3pIBaeMblil XOJIOCTOH MJIH HycTol KanuOp, npeacraBasiomuil coGoit
yray6aeHHe MeXIy COoceNHHMH peGopiaMH, He npeaHa3HaYeHHOe
I paboThl.

Ilpu TakoM YCTpoficTBe KaAHOPOB HCMONB30BaHHE BAJIKOB MeHee
coBepiteHHo. [lJis omHOro M Toro ke yHcAa KanuOpoB Tpebyercs
BABOoe GoJiblilee UUCJIO BAJKOB.

Buiwe 6b110 YNOMSIHYTO, 9TO B OOGXHMHEIX BajJKaxX NpHMEHs-
I0TCSl, KPOME CTPEJbYaThiX H POMGHYECKHX, TaKkXe IJIOCKHE pPYUYbH.
Mebl yxe mosmakoMHJHMCh ¢ (pOopMO STHX pPY4bEB, KOrga paccMmart-
puBalu pyubH GIIOMHHTA.

Tenepp paccMOTPHM HX KOHCTPYKIIHIO AJISt PALHOHAJBHOTO HCIOJME-
30BaHHS BaJIKOB TPEXBAaJKOBHIX CTAHOB.

ITnockne pyysd NpeALIeCTBYIOT CTPEJNbYATHIM HJIH POMOHUECKHM,
KOria IHaMeTp BajIka YXKe He YO03BOJSET INPUMEHATh MOCJIenHHE,
Huorna mocsie NAOCKHX pyubeB CJEAYIOT YepeRyIOLIHecs pYubH,
oBaJibHble M KBajparHbie, CHOCOGCTBYIOUIHE B CBOEM 4YepeNoBaHHH,
kaK OBbIO BbISICHEHO BhIe, Goictpofi BhiTskke. Ha puc. 29 mpen-
CTaBJIEHO PACMOJIOXXKEHHE MJIOCKHX, OBAJbHBIX H KBAJPATHLIX PYYbeB
B OOXXHUMHOM TpexmaskosoMm craHe. Kamubpw 1, 2, 3 u 4 npeacras-
Js0T ofpasen Toro, Kak Moryr GHITb HCNOJNb30BaHBI BHIPE3bl Cpen-
HEro BajiKa IJIfl NIPOCKTHPOBAHMA JIeXKAllHX Ha OXHOH BepPTHKAJH Ka-
nu6poB. Pyubn cHCTeMBl KBagpaT — oBasl He JAlOT BO3MOXHOCTH HC-
MOJIL30BaTh BHIPE3bI CPEfHEro BaJKa Jg OGOHX KaJHOPOB, NO3TOMY
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OHH, KaK BHJIHO M3 pHC. 29, pacnoJjaralorcs B IaXMaTHOM IOpSJKe.
BaJIKH 3aKJMIOYalOTCA PAKOM TOXIECTBEHHBIX KBAJPATHBIX KasuG-
poB, ABJSIOUIMXCA BHIMYCKHBIMH MJI1 CTaHa, a NOTOMY, KaK Tpe-
GYIOllHe COXPaHeHHs CTPOTHX Pa3MepoB, NpPEACTABJEHH Ha CJydai
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Puc. 29. Pacnonoxenne u pasmepn KaaW6poB B OGXKHMHOM TPEXBaJKo-
BOM CTaHe

BLIpaGOTKM HMX B HECKOJIbKHX 3K3eMiusgpax. YacTo 3mech CTaBAT
HEeCKOJIbKO POMGOB B IIaxXMaTHOM MNOpPAAKe, YTOGHl MOXHO OBLIO
BhINYCKaTh HECKONMBKO pasMmepoB. KamH6poBKa OGXKHMHEBIX CTaHOB,
ONucaHHAasl Boillle, MPUMEHuMa B OJHHAKOBOH Mepe K OGKHMMHBIM
CTaHaM OBYXBAJKOBbIM ¢ IOCTOSIHHBIM HamnpaBjeHHeM BaJKOB, Ha-
NpHMep HENpepHIBHHIM, 3Hr3arocoGpasHLIM H AP.

1. CpexHss JHHHA NPOKATKM M JHHHSA BaJKOB

Cnenmyer cka3aTb HECKONIBKO CJIOB O TOJOXKEHHH KaauGpos
B Bankax.

CpennuM pgumaMerpoM cTaua Dn GyneM HasbiBaTh
PaccrosiHne MeXIYy OCAMH cocefHeli Mapbl BaJKOB. [OpU30HTaNb-
HYlo JuHMIO, ReNSILYIO 3TO PacCTOsiHUe MOomoJaM, GyIeM HasbBaTh
Cpenueilt munuest Bankos AB (puc. 30). T'opuU3OHTANBLHYIO
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JIHHHIO, 1IPOXOASALIYIO Yepes HeHTpasNbHylo JIHHHIO Kaaubpa, Oynmeym
Ha3blRaTh JUHUEH npokaTkKH CD.

Paccrosinue JHHHH NPOKAaTKH OT OCH BANKOB ONpefeiser
cofoil0 pagHyCh BepXxHero R, M HUXHEro Ry Bajkos,
a cJenoBaTenbHO, H HX Auamerpul D, u D;.

B yacTHOM ciyyae JIHHHS NMPOKAaTKH MOXET COBMajaTh C CPej.
He#i jHHHe#l BankoB. B 3tom cayuae R,=R,u D, =D,.
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Sunun npokamky

Pue, 30, JIHHAA NPOKaTKA n CpefHAs JAHHHA BAaJKOB

Boo6lie ke JMHHS NpPOKaTKH He COBHANAeT C cpeauedl JHHHEH
BaJIKOB, NMOMEMIAsiCh HWJIH BHIIIE HJIH HHXe TNOCJeaHell Ha HEeCKOJBLKO
musnnuMetpos. Ilpu sToM, oueBHmHO, R, He paBHo R, u D, He
paBHo Dj.

2. BepxHee ¥ HHXKHee JaBjcHHE

Ecnu D,> D, 10 npu OJUHAKOBOM ulichae oGopoToB o6OHX
BaJIKOB BePXHHH BaJIOK GYAET HMeTb GONBIIYIO OKPYMKHYIO CKOPOCTb,
yeM HHXXHHH, H cJefoBareNnbHO, GyAeT OuicTpee TAHYTH Merall
Brepen. Jlns Toro 4to6Hl NpeacTaBMTh ce6e AelicTBHE pasHUILI
YKa3aHHBIX CKOpPOCTeH, HyXHO BOOOpa3suTb, UTO HHXKHHH BajoK He-
NOABHKEH, a BEePXHHH HMEeT MOBEPXHOCTHYIO CKODPOCTb, paBHYIO
pPasHHIE AeACTBUTENbHBIX CKOpOCTeH, T. €. HMeTb B BuAy JduUlb
CKOpPOCTb BEPXHEro0 BaJIKa MO OTHOLIEHHIO K CKOPOCTH HHIKHEro
BaJKa.

B enuHnuy BpeMeHH BepxHHiHl BasoK, a CJeJIOBaTesNbHO, W NpPH-
MBIKAIOLHA K HeMy MeTasul, COBEpLIAOT GOJBIIHI MyTb, ueM HHXK-
HHA BaJlOK C NPHMBIKAIOWHUM K HemMy MerajJjoM. [lostomy Bepx-
HUE CJIOH MOJOCH MOCNe TMPOKATKH AOJXKHb HMETb GONBbIIYIO AJHHY,
YeM HHXKHHE, H [0JI0Ca HMeeT CTPeMJieHHe 3arHYThCSl KHH3Y.
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HeificTBHe BepxXHero BaJika GOJbllero  pa3Mepa  Ha3bBAIOT
BEPXHHM NaBJAE€HHEeM B cayuae, ecin 1uaMeTp HHKHero
pajka OoJblie auamerpa BepxHero Dg>D,, mojoca mosnywaer
CTPEMJIEHHE H3OTHYTHCS KBEPXY, TaK KaK HMEeT MeCTO HHIXX Hee
paBiaeHHe Mepoii BepxHero WM HHXHEro MABJCHHSl SBJISIETCH
pa3HHL A TUAMETPOB BajlKOB.

Ha puc. 29 2-f xamu6p umeer 316—328 = — 12 mm HHIKHero
JaBJIeHHUS.
bynem o6o3HauyaTb BepxHee faBneHHe uepes -+ m. Torna

HMEEM:
D,—D,=+m.

Ecan usBecren cpenuuii nuamerp BaikoB D, u Bepxsee AaB-
nenne 2 m, o D, u Dy HaxonasaTCs M3 CHERYIOUWIHX BbIpaXKeHHH:

D, =D, + 2x, (18)
Dy = D,, — 2x, (19)
rie X — pacCTOSIHHE MEXIy CpeAHell JIHHHeH BaJAKOB U JIHHHEN

[MPOKaTKH.
Briyutas HHXHee PaB€HCTBO H3 BEpPXHEro, noJiyuaem:

m=D,—D,=4x wm x= —.

Otciofa npH BepxHeM J[aBJieHHH, paBHOM m, HmeeM no ¢op-
myne (18)

m m

DB=‘Dm+_2— n DH= m———z—.

HeficTBHTENBHO, BHIYMTAs, HMEEM

D,—D,=m.
Ecan cnoxure ypaBHeHus, TOJYIHM
Dy + D
D =22t
m 2

3. PaGoune pHAMETpPH BAJKOB
PaGoune auamerpni BankoB® D, U D,, MeHbwe D, u D, Ha

BeJIHYHHY JBOMHOH TEOPeTHUECKOH TJIyOHHbt pyubs 2hy u 2h ,
(puc. 30).
Dy, =Dy, —2hy, u D,y =D,—2h,.
Ilpu sTom
hB + hH = h:

Ile h — ToJIlHHA TMOJOCH, BuIXOAAIIEH 3 Kaaubpa.

1 T, e, paccrosHHe MeXAy OCIMu BajJKoB (pue. 29).

? Bce ckasaHHOe HHXe O BEPXHEM MaBJIGHHH OAMHAKOBO NPHJIOXHMO M K
HIXKHEMY IaBJIEHHIO.

3 X uMeHYIOT TaKXe <«KaTalOWHMH AuamerpaMu», Ped.

T 3akas 576
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IMox Teoperuueckoit ray6uHofi pyubsi h pasymeercss riyGHHa
Py4bsi OT JUHMH NpokaTkH. PakTHuecKas ryOHHA pydubsi Onpenels-
eTcsl TJy6MHOM pY4Yh€BOro Bbipe3a B Tejle BajKa HJIH BBICOTOH
peGopa.

Ecau kanu6p mnpejacraBiaseT co6oH (Hrypy, LEHTp TSMKECTH KO-
TOpoil MOMELIaeTcs Ha MepeceyeHHN OCceH CHMMETpPHUHM €ro, Kak, Ha-
npuMep, B KBajpaTe, poMGe, NPAMOYroJIbHUKE HJIH Kpyre, TO JHHHA
NPOKATKH TNPOXOJUT yepe3 IEHTP TAXe-
— cTd Kanubpa (BepxXHero H  HHXHEro
pPYubsl}, HaxoHsllMicad Ha OJHMHAKOBOM
PAcCTOSIHMH OT JIHHWHM NMPOKaTKH. B 3rom
ciayuae hy = h,, py4bH HHXKHEro H Bepx-
Hero BaJKOB COBEPIUEHHO TOXAECTBEHHbI,
ecay pebopAbl HX HMEIOT OZHHAKOBYIO
BbicoTy (puc. 30).

[lpa h,==h, U paBeHCTBE BBICOTHI
pe6opn TeopeTHueckass TIJIyGHHA pYyuYbeB

S

Pmre. 31. Kanu6p c¢ Bepx-

HUM pyubeM Oe3 peGop-

aw (Bepxumit pydwefi oT-
CYTCTBYET)

paBHa MeHCTBUTEJBHOH NJIIOC NOJOBHHA 3a30Pa 5+

He3aBucuMoO OT TOro, HMeeT WJIH He HMEeT MeCTO paBeHCTBO
hy= h,, BoicoTa pe6opa MoxeT ObITb OAWHAKOBA HJH HEOJAUHAKOBa.

PeGopapl OmHOrO pyuYbsi IPH 3TOM MOTYT ObITb paBHBI HYJIO
(puc. 31) uau GbITb OTpHUATENBHLIMHU.

4. lpaBuna sLuepYHBAHHA KaJAHOPOB H py4YbeB B BaJKax

BhiuepunBaHue KanHGpPOB B BaJKax TPEXBaJIKOBBIX CTAHOB AOJKHO
ANPOH3BOAMTLCS B CAEAVIOMEM MOPAAKE:

1) npu 3amauubix Dim, h ¥ m?! HaHOCHTCSl CpeNHAS JIHHHS Bal-
KoB AB (puc. 30);

2) HaHOCHTCS JIMHHA NpoKaTkKH CD B paccTosiHuR %4 m or au-
Huu AB;

3) Haxomurcsi HeHTpaabHAs JHHHA KaauOpa (NHHHUS UEHTpa Ts-
JKECTH), KOTOpasi COBMELAeTcsl ¢ JIHHHeH NPOKATKH, H B OTHOLUEHHH
K Hefi cTpouTcs Kanu0p;

4) Ha OCHOBaHMM CHEJAHHOTO OHpeJeNsioTCa paboune gUAMET-
pbl BepxHero ¥ HuxHero BajxoB D, u D, H npoBepserci paseH-
CTBO

Dos | Dou =D -
2 T th=Du

5) HaHocaTcsi peGopAwl, T. €. (daKTuYeckas TIy6HHA pyubes.

MMpumep 1 (puc. 30). Jano Dm=700 mm, h=120 um H
m=- 10 mn.

! Jlas pasHuX PyubeB M MOoxXeT GHTb PasHOoe )axe B OJHOM K TOM e
CTaHe.
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10
Hanocum Jsunuio npokatkd CD uuxe AB Ha 3 =26 mnu
HeiiTpasibHast JIHHUSI COBMafaeT C [EHTPOM TSXKECTH NpsAMO-
yronbHOro kannbpa B touke O u ¢ JuHHMel npokatku CD.
Haxomum

D,=D, +‘_g =705 MM; R, =352,5 mm

D, = m__1°_= 700 — % =695 mm; R, =347.5 mm.

2

1
HaHocuM momoxkeHue oceft BepXHEr0 M HHXXHErO BaJKOB Ha
paccToasus R, u R, OT JIMHUY NPOKaTKH.
BriuepunBaeM peGopabl, BoiGupasi 3a3op s=10 mn.
Haxonum
Dy, = Dy— h = T705— 120 = 585 mm,

Doy = D, — h = 695—.120 = 575 mn.

ITpumep 2. Havo Dy, =605 un, D ,= 595 mm, h= 100 mn.
Onpenensiem m, Dg, D

H me
m = 605—595 = 10 mu;
D, =Dy, 4 h =605 4 100 =705 mx;

]

Dy = Doy + h =595 4+ 100 = 695 mwu;

Dy = Doy + Dox)— + 1 = “2E22 4 100 =700 n
Hu
Dy+ Dy _ 054095 _ 700 ),
2 2 '

BhlyepunBanHe BaJKOB TPEXBAJIKOBLIX CTAaHOB HOJKHO YIOBJIET-
BopaTh chenvionum yciaosusaM, Hanocarcs nuamerpm Bajakos D p
e H Dy, onpemensiolide nojoxeHue JuHHE npoxkatku (puc. 32)
¥ BeJHYMHY BepXHero (HHXKHero) HXaBJICHHSl, eCjJu HelACTBYIOlIHE
Kaau6pbl pacnoyaraioTcss B IIaXMaTHOM nopsiake (Hanpumep hy, h,),
T. €. BEpPTHKAJbHO pacrnoioXeHHble KaJluGpel He CBA3aHBI APYr €
ApyroM ¥ TOXAECTBEHHbl. Eciii ke PacrnojioXeHHble OfHH Han HOpy-
TiM KanuOpel HCMOJbL3YIOTC Kak HEACTBYIOUIME, T. ©. CBSI3aHHHIE,
TO UEHTP THAMKECTH OJHOTO H3 3THX [ABYX KaJHUOPOB He MOXKET COB-
NacTb ¢ HaMEUOHHOH JHHHel NMPOKaTKH. {
OG6BIY4HO B TPEXBAJKOBbIX CTAHAX C HECBSI3aHHBIMH KaJuGpamu,
BepXHuii BaJiok MO OTHOMIEHHIO K CPEAHeMy MMEET BepXHee HaBJle-
Hue, KoTopoe 0603HAYUM Yepe3 M, U CPENHHH IO OTHOIIEHHIO K HH-
6*
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JKHEMY TakKe HMMeeT BepXHee AaBjeHHe Toll )€ BeJHUHMHBl M, a
HHOTL2 HHO# BEJIHYUHBI — 1. i
OG6o3HauuM JJI51 BepXHEH napbl BajKOB CPEJHHM NUAMETP Hepes

o D
D“’;DC =D, , a NS BHXHell napbl — uyepes— + 24— D,, Torma
<
. —te y
1.1z
—

Puc, 32. ITopanok BhiYepuMBAaHHA BaJKOB TPEXBAJIKOBO-
ro crada

JAHaMeTPbi BEPXHEro, CpeJHero H HHXKHEro BaJIKOB BhIPAsiaTCs CJe-
JyIOmHM 06pa3oM:

m=m+g; (20)
De=Dy—7-; 21
m=2—%pm m=m_%. (22)

O6o3nayus paGouue DHAMeTPH! COOTBETCTBEHHO uepe3 d,, de
H d,, MOXeM HamHCaTb ISt KaXIOro BEPTHKAJbHOrO psla TOXIe-
CTBEHHbBIX KaJIH6p08 CACAYIOIIHE BbIPpaXXCHHA:

dg=D,— h vdy =D, — h,
1-it psapgide=Dc—h, 2-it pﬂa‘dc=Dc—h2
dy=Dy— 1y ldn=Dn—h2'
Unaye obGcToMt nEJio B TOM Clyyae, KOrja BePTHKalbHO pac-
NOJIOXeHHbLle Kaau6pbl He TOXKAECTBEHHBI, HO SBJSAIOTCH HAeHCTBYIO-

IIUMH, H, CJAeZOBATEJIbHO, IO KOHCTPYKIUHH CBS3aHHbIMH JpYT

C JIpyrom.

Pacnonoxenue AeficTBYIOIMX KaJduOpoB OXHOIO Hax HpPYyrHM
(conpsixeRHble KanuGph) BHIrOAHEE € TOYKM 3DEHHS MCIIOJb30Ba-
HHSL TIOJIOTHA BaJIKOB, HO HEH36eXHO BJeueT 3a coGoll GoJsblIHE
HeNpPABHJBLHOCTH B OTHOIUEHHH BepXHero (HHXKHEro) LaBJeHHS
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B KaJuHOpax H, CAeNOBAaTeJbHO, MOXeT BLI3HIBATb 3HAUKTEJbHLIE
RanpsiZKeHUst NpH YPe3MepHHIX AaBJIEHHUAX.

OnpenenuM BepxHee NaBJieHHe B CONMPSIKEHHBIX KaJuGpax Tpex-
gaglfgnox“{ kaeru 490/500/510, 1. e. D g =490 #m, Do =500 xm, D g==
== MM,

\mﬁwm
252, 5wt <2525
5'05 ‘
®

le

,,=247,5—me

=146

S

I
Q-
495

|

[~ )

Gy

On

Puc. 33. Onpepmenenme BepxXmHero MAaBJeHHS
B CONPANKEHIIHX Ka.nnﬁpax TPEXBALKOBOIO
C¢TaHa
PaccmoTpuM caywali npopenaHHON Belle kaaHGpoBku: 180X
X 180 mm nHa 40 X 40 mmu (taGa. 19). Bynem Bectn pacueT B 06-
lieM BHAE M Ha mpuMepe. B ycraHOBKe BaJIKOB OCHOBHHIM SIBASIETCHA
paccrogHHe MexAy OocaMH BajakoB D, u D,
Paccrosinne MeXIy OCAMH HHIKHErO H CpeNHEro BaJIKOB
D, = D";‘Dc - 490‘2‘5°°=495 mm (puc. 33).
Paccrosinne MeXIy OCSAMH CpefHEro M BEPXHEro BaJIKOB
D = De+ Dy _ 500+ 510
= =
2

= 505 mM.
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CocTBeTCTBYIOILHE CPefHHe PagUYCh!
R,=2475 mn;
R,, =2525 mm.

OTH paaMychl ONpPENENAOT MOJNOMEeHHe CpPEeIHUX JIHHHA BaJIKOB
CD, 1. e. AHHHH, OTBEYAWIUIHX OAMHAKOBLIM CKOPOCTAM Ha Mape
BaJIKOB.

Bri6epem B HuXKHeM Ka/iuOpe 1 BepxHee naBieHue n==10 mm,

JluHUs TIPOKATKH, T. €. UGHTP THAXKeCTH Kanubpa, moMeliaercs
HHXe CpefHell JIHHHM BaJIKOB Ha

Orciona pajdyc HHXKHEro u CpPefHEro BaJIKOB
R,=R,—x, =247,5—25 = 245 mun;
R.=R,+ x,=247,5 42,5 =250 mm.

PaGouufi nnu Karaxoumﬁ pafMyCc HHXXHEro BaJjKa

Ry =Ry — _2- =245 —T13 =172 mnm.

PaGounfi unu kaTalommit paiuyc CpefHEero Bajka
Roc —Rc———z— =250—T73= 177 mm.

[TpoBepsem:
m=2(R.— R,) =2(250 —245) = 10 mn;

M =2(Roe — Ron) = 2(177 — 172) = 10 au;
D, =R, + hy + Roo = 172 + 146 + 177 = 495 mn.

B BepxHeM kaiauGpe BepxHee NaBJIeHHe OfIpENeJIsIeTCS NONOXKe-
HHEM LeHTpa TAXKECTH KajJu6pa, oGYCJIOBAMBAEMbIM YyKe TOTOBHIM

PY4beM cCpeAHEro BaJKa.

R.= R, + -2 =177 + 60,5=237,5 mMm;
Ry,=D, — Rc = 505 — 237,5 = 267,5 MM.
Orciona
m=2(R,— R.) = 2(267,5—237,5) = 60 mm,
a.Tak Kak 5

R, = Ry + X,
10 ! .
Xy = Ry— R, = 267,5—252,5 = 15 mn;
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=4.15=060 unm.

Hrak, Bo 2-M Kanubpe BepxHee HaBjieHHe paBHO 60 mm, B TO
BpeMsl Kak B 1-M Kajubpe oHO paBHO 10 mm.

Ilpu pmaHHOH ycTaHOBKE BaJIKOB, T. e, D, =505 MM u D, =
=495 mam, U3MeHHTb BepXHee faBJeHHe B BepxHeM (2) KanuGpe
MOXKHO TOJIbKO 32 CYeT H3MEHEHHs] BEepPXHEro HaBJIEHHS B HHIKHEM
(1) xanubpe, Tak Kak NoJioKeHHe CPefHHX JIMHHA BaJIKOB He
M3MeHsIeTCs.

Hackoneko yBennuyuM BepxHee paBjleHHe B HHXKHeM KanauGpe,
HACTOJNIbKO YMEHbUIHTCS BepXHee MaBJeHHe B BepXHeM KanauGpe.

INepemetieHne 1eHTpa TAXKECTH KaJHODOB H3MEHSET X; H X2
(puc. 33), HO cyMMa X, H Xz OCTaeTcsi NOCTOSIHHOA

X; + x, = const.
B nansHOM ciyuae
X, Fx,=25+15=175 mm.

OueBHAHO, €C/H NOMECTHTb LEHTP TaxKecTH 1-ro kanubpa HHXKe

y

o 1
cpeaHefl JIMHMM BaJKOB Ha ~—5— =875 Mm=x,, To Xy ToXe Gy-

net 8,75 mm.
CrnegoBaTeiibHO, BepxXHee [aBjeHHe B OOWUX KanuGpax Oyaer
oNMHaKoBo H paBHO m =4 - 875=235 mm. [leiicTBUTEJIbHO, INIa

1-ro kanu6pa
oc = 177 4 (8,75 —2,5) = 183,25 mm;

Ry, = 172 —(8,75 —2,5) = 165,75 mn.

Orcrona .
m=2(183.25 —165,75)=235 mx.

Ons 2-ro Kanu6pa
R,, = 207 — (8,75 — 2,5) = 200,75 m;
Ry =177 + (8,75 — 2.5) = 183,25 mm.

Orciona
m = 2(200,75 — 183,25) = 35 M.

BoiBeieM ¢opMysay AJs ONpejeseHHs BepXHero HaBJIeHHS B CO-
NPSKEHHBIX Kanubpax TPEXBaJIKOBOro CTaHa B 3aBHCHMOCTH OT Pas-
HOCTH BBICOT Kauu6Gpos AH npu yClOBHH OAHMHAKOBOfi pa3HOCTH
IHaMeTpOB:

D,—D,=D,—D,.
Ecnu hy=#h,, TO ,
xl = xz H ml = m2.

Ecau xe h >hs, TO '
hl_h2 = AH;
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Toraa

— e— — . e e—— & e

HUrak. sbiGupasi X, HAM my==4 X,, HaXOOHUM X, HIH My = 4X,.

Hafinem m; u1 m, Ias Bcex CONpsIKeRHBIX KaJHGpOB paccMar-
puBaemoro crama (ra6i. 20).

Tabauya 20
OnpexeacHre <xaBieHAR® B CONPSKEHHHX KaanGpax-

BrIpaBHeHHHe, MM
m, EA AH xy m,
Kaaubpa mm MM MM MM MM m %

1 10 2,5 — — — 35 8,75
2 10 2,5 25 15 60 35 8,75
3 10 2,5 — - —_ 37 9,25
4 10 2,5 28 16 64 37 9,25
5 10 2,5 — - — 29 7,25
6 10 2,5 10 12 48 29 7,25
7 10 2,5 — — — 43 10,75
8 10 2,5 33 19 76 43 10,75

Kaqu6poBKa TpeXBaJlKOBBIX CTaHOB B CONPSIKEHHBIX KaauGpax
O6GBIYHO CONpPOBOXKAAETCH BepXHMM paaBjenHeM. JlJs Toro 4ToGH
YMEHBUIHTL HANPSXKEHHST M TPEHHE MeTallla o CTeHKH KaJHOGpoB,
cJieIyeT CTPEMHTBCS K PAaBHOMEPHOMY paclpeefieHHio BeDXHero Aa-
BJIEHHSI MEXIY BeDXHHM M HHXHHUM KaJauGpaMH.

Uro KacaeTcsi HeCBSI3aHHBIX KajJHOpOB, TO BepxHee HaBJcHHE
B HHX MOXeT BbIGHPAThCS MPOH3BOJNBHO. MOXHO, Hanpumep, npu-
HATL BO BCEX 3THUX KaJHGpax B JAaHuo#l Kneru m=10 mmu. Cneno-
BaTeNbHO, JHHUS TNPOKATKH IJUI BCEX KaJHGPOB HpOiJer HHXKe cpex-
Hell THHHM BAJIKOB Ha X = 2,5 MM,

Jns npuMepa HafiieM BePXHee HaBJieHHe B KajuGpax Tpexsas-
koBo¥ kiaern (puc. 29). Ha pucynke umeeM D,,=—442 yu u D, =
=442 Mm.

[IpoBepum MNpaBUJBHOCTL YepTexka JMJIi NEPBBIX dYeThipex Ka-
JHOPOB, CBA3aHHBIX APYr C LPYroM B BEpPTHKAJbHLIX pfAax.
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Ilepuifi  BeprHkanbHel  psaf: Doy ==316 MM, D,c= 328 mm,
Doy =328 mm, hy=114 mm, ho =120 un. Torma HMeeM Tox-
JecTBa:

Pon 4 2o | hy = Dy e 120 =442 w;
Bee 1 Don 1 p =D, P22 1= 442 am,

i CuenoBaTesIbHO, YepTeXX IIEPBOr0 psifa BepeH.
Bropoii BepTHKaNBHLIA PSAX TaKKe AaCT TOXKIECTBO:

3—2—2+§2—58+67=442 MM
3_g§+§:9+88=442 MM

CaienioBaTesbHO, H BTODON BEePTHKAJNbHBIA DS BHYEPYEH BEPHO.

Onpenenum napieHue [/l BEDXHHX M HHXKHHX KaJHOPOB 3THX
PANOB.

JlunHY TPOKAaTKH NPOXORAT Yepe3 UEHTDPH TAKECTH KaaHOGPOB,
T. €. yepes cepeAHHH uX BHICOT. [loaToMy Ajasa l-ro kanu6pa:

D,= D, -+ hy = 328 4 114 = 442 un;
Dy=2Dy, + hy =328 4 114 =442 mu,
T. €. HH)XXHee JaBJIeHHE OTCYTCTBYeT.
HOnsa 2-ro xanaubpa HMeeM:
D, =316 4 120=436 mn;
D, =328 + 120 = 448 um.

Orciona m=—436—448 ——12 mum, T. e. HHXKHee JaBJeHHe
IOns 3-ro Kanu6pa umeem:

D, = 358 + 88 = 446 mnm,
Dy = 350 + 88=438 mn.

Orciona n=446—438 =28 mn, T. €. BepXHee JaBJIeHHE.
Has 4-ro xanu6pa umeeM:

D, = 392 + 67 = 459 mu;
Dy = 358 + 6T = 425 mm.

Orciona m —=459—425=34 mm, T. e. BepXHee [HaBJIeHHe.

STOT NpHMep MOKa3HBaeT, KaK HEePaBHOMEDHO pacnpenessieTcs
AaBneHde B CBA3AHHBIX Kaaubpax.
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B Tom xe ueptexe (puc. 29) B HecBA3aHHBIX Kanubpax (5—9)
MOXKHO BbIJEPXKaTh NPOU3BOJIbHOE AaBjeHue. Hanpumep, BriGepew
BCIOAY BepXHee [HaBJjieHre, paBHoe 4 mum. Torma uMeeM: B 5-M Ka-
Jubpe

D.= D, + ’;’ = 442 4 2 = 444 un;
D,,=D,,,—"‘7 = 442 —2 =440 mum

Dy = D,— hy = 444 — 90 = 354 mn;
D,y =Dg—h, =440 — 90 = 350 mnm;

8 6-m kaauGpe
D, =D, + _':_=442 +2 =444 muu;

Dc=D‘,,,—% =442 — 2 =440 un;

D,y = Dy— h; = 444 — 46 = 398 Mmx;
Dye=D,—h; =444 —46 =398 u . 7.

Kak ykaswiBaer B. A. ITucanko [42], onbiTom paGoTsl BanKos
C MHHUMaJbHBIMH BEJIMYMHAMH BEPXHEro. AaBJEeHHS AO0Ka3aHO, YTO
pasHocTb AuaMeTpoB nopsiaka 10—15 mm BnosHe pocTatoyHa AJIA
xopoureii paborsl O0XKHMHOTO TPEXBaJIKOBOro craHa. BoJblnHe Be-
JUYMHBl BEPXHEro AaBlieHHA BPEAHO OTPaxaloTcs Ha paGore CraHa.

ITucauko NpeAsIONHI cleRylomui cnoca6 onpeaeyeHusi paccros-
HHI MeXIy BajKaMH OOXHMHOI'O TPEeXBaJIKOBOTO CTaHa:

m

k=H-—h—2,
2

TAe k — pa3HOCTb MEXAY DacCTOSHHSMH OCeil BepxHeil naph (a)
u HuxHeft mapwt (b),
m — BeJIMYHHA BEPXHEro JaBJIEHHs.

Bui6op aGcovioTHBIX 3HauyeHHd g u b uMeer 6Osblloe 3HayeHHE
B CMbICJI€ BJHSHHMSI Ha BeJIMYHHY nepekoca LUMHHIeneil.

Bejguuuna a HMKOrga He JHOJNXKHa OGbiTh MEHbIIE pPacCTOAHHUA
Mexay ocsiMu 1uecTepeH Dy, TaK KaK NpH NepeToukax BajIKOB pac-
crosiHde OynmeT yMeHbUlaThCs, a MEPEKOC IINUHAENEN VBeNHYHBAaThCA.

Ins Toro, yToObl CO3KATh BEPXHEMY M HHXHeMY TpedaM ojuHA-
KOBBI€ YCJIOBHS paboTHl, Hal0, YTOObl HAKJOH HHUXKHEro LIMHHIeNs
[IpH HOBBIX BaJKax GBI paBeH HAKJOHY BEPXHErO UMHHIEAS MocJe
nocjlefiHedl NepeToOuYKH H3HOIIEHHBIX BaJIKOB.
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Hcxons us atoro yciosus, IIucanko BhiBenr ¢opmyant mis omnpe-
AeJEHHs BEeJMHYHH @ u b:

a=D+1=E; (23)

b=D+ 212, (24)

Tie n— MaKCHMaJIbHOE YMeHbUIEHHe NHAMeTpa BaJIkoB B pe3yJb-
TaTe BCex neperodex. C NOMOLIBIO 3THX YpaBHEHH BeCbMa NpPoOCTO
ONpefieJuTh ONTHMAJIbHBIE PaCTOSTHHA MEXIY OCAMH BepPXHEro
H cpejlHero BalKOB (@) W MeXIy OCSIMH CpeHero H HHXKHero BaJ-
KOB (b), B COOTBETCTBHM C NPHHATOH BEeNHYHHOH BepXHero Aable-
Husl.

CorylacHo pelleHHIO coBelllaHust 1o KaauGpoeke [36], mpu mpo-
KaTKe KaueCTBEHHHIX cTaJjefl pasHuia B paGoyHx OuaMeTpax BaJ-
KOB B SIIMYHBIX Kajn0pax 0O BO3MOXKHOCTH JHoJKHa ObiTh He
Gonee 2—39% or cpenHero gMaMerpa BalKa, a DasHHIA B JHaMeT-
Pax BalKOB B BBHITAXKHBIX KajuGpax He NOJXKHaA MpeBbiath 1Y%
OT CPefHEero JuMaMerpa BaJiKa.

Yrto6bl Jyuile HCTNOMb30BaTh BCIO TPOHKY BaJKOB, IIyOHHA
Bpe3a KaJHGPOB B HH)XXHeM Bajike JO/NXKHA O6uiTh He MeHee %/3
ofilefl BbICOTHI KafuGpa, BCJEACTBHE Yero rjyOuHa BpE3OB Cpel-
Hero BajKa OyAeT MeHbllle He TOJbKO HHXHEro, HO H BEPXHEro
BaJIKOB.

Haknou GOKOBHIX CT@HOK KanuGpoB (BRITYCK) B HUXKHEM BaJj-
Ke caepyer Gpatb B 10—15% ot ray6GuHb Bpesa.

Ilupuny KanuGpa y OCHOBAaHHsSI HHXKHero BajKa cieayer Gparb
paBHOf BbICOTEe TpeabiAYilero Kanaubpa BepxHero BallKa.

Ilupuny pyubsi Y OCHOBaHHMSI CpefHero Bajlka s oCaerueHus
HACTpOHKH chaenyeT 6paTh Ha 2—3 mm Gojblied, 9eM Yy HUXKHEro
BajKa.

IllupuHy pyubst Y OCHOBaHHs BEpXHEro BajiKa CleayeT Opaft Ha
2—3 mm Gojbllle IIUPUHBEl pYYbs CPEIHErc BaJKd.

AG6comioTHas BENHUMHA BHITYCKa AOJKHA GBITh ONHHAKOBOH IJs
DY4beB HUIKHEro, CpeaHero ¥ BepXHero KajxOpoB.

Buinykijioe ocHoBaHHe Kajqubpa cjaefyeT NpHMEHAThH NPH KO3(QH-
lHeHTaxX BHITSXKH Gosee 1,13. Ilpu MeHblilell BeJHYHHE BHITIKKH,
a Takxe B BHINMYCKAIOUIMX 3aroTOBKY SfIIMYHBIX KaJHGpax OCHOBa-
HHE [QOJKHO OBITh IJIOCKHM.

Panuycu 3akpyrieHnuii GypToB peKoMeHAyercs 6paTh Ha 5 Mm
MeHbIIe, YeM paJMyChl 3aKpYIJIeHusi yrjos Kaaubpa [36].

IMoMHMO yKa3aHHOH BhilIe PONH CONpsIXKeHHS] KaJuOpoB B Tpex-
BAJIKOBBIX CTAaHAX, UMEeT 3HayeHHe TaKXKe M PacnovioKeHHE KaJaHOG-
poB mno ajuHe GOYKH BaJKa.

M. C. IOnoBuy [43] npUBOZMT HaHHHE, TNOKA3BLIBAIOUIHE, YTO
TNPOM3BOAMTENBHOCTh CTAHA MOXeT ObITb MOBbILIEHA, €CJIH BMECTO
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Tabauya 2¢

Pacuer crapoii KaJiRGPOBKH BaJKOB NepBoi KaeTu cTava D = 750 MM

(Bec canTka — 850 K2, n= 45 06/munr)

i Bpems, Cew,

s e
D | g o
- © 'n r.
§' : HE: r::%;:l%-lxme Do : o 2 i %ua} 1ayane
2| By |poum x| s ——
= S ) ==
5| 58 | \ 25,0
|
0| — l340x340 — —| - 1,35 — | 6,0
1 [97100 340x288 15,3 488 (26°45'| 1,38 | 1,19 | 4,5
2 |85 80C 343 x 252 12,5 H08 (21°407| v,45 | 1,22 | 3,0
3 {73200 288x267 15.8 488 (27°37’| 1,64 | 1,43 | 4,5
4 165100 252 x232 12,5 508 121°40’) 1,81 | 1,62} 3,0
5 | 58300 257x230 11,9 546 {19°45°1 2,02 | 1,57 | 4,5
6 | 50200 252x195 15,2 565 {20°15°: 2,33 | 1.75 | 3,0
7 143600 221x200 15,4 555 |20°10’] 2,70 | 2,06 | 4.5
8 | 36 700 182 %204 17.6 578 [21°15’} 3,18 2,34 | 3,0
32000, 186x 174 14,3 602 |17°52’| 3,62 | 2,54 | 4,5
27 200, 190x 145 16,7 615 {17°40’| 4,43 | 3,08 | 3,0
23 700; 160x 150 15,7 616 |18°00’; 4,82 | 3,33 { 4,5
20700 137x 153 16,8 623 115°50’| 5,50 1 3,721 3,0
19200] 140x 139 9,5 637 |12°00’| 5,82 | 3,90 —
|
Ta6ruya 22

Pacyer HOBOH KaJIHGPOBKNW BAaAKOB NEpBOH KiaeTw ctasa D =760 v

(Bec cautka — 1390 x2, n = 45 06/mun)

B | 5 | Browm oene
< 3 TIotepeq- £ !
b t = Hoe cenc- D, g e’ | naysit
:. ;:_1’,‘.‘_ Hife pz(;zck:a- st I « 2 |
& E2 | oo s |
- = T T
Z| =& <l
l
ol _ 400 x 400 — - - 190 = | 50
1 141 560; 400x 363 9,0 480 122°36’| 1,43 | 1,27 | 3,0
2 127860, 400x 327 10,1 403 [22°05°( 1,49 | 1,28 | 4,5
3 {118 900] 330x 3453 9,0 480 [ 22°367( 1,55 | 1,2 3,0
4 1107500, 333x 327 10,1 493 122°05’( 1,66 | 1,43 | 10,0
5 [ 95230 331x292 12,3 550 {22°15"| 1,87 | 1,44 | 3,0
6 | 83000] 335x252 13,7 568 |21°40°( 2,15 | 1,62 | 4,5
7 74 100| 256% 202 12,8 550 | 22°48’1 2,40 | 1,85 3,0
8 | 64800| 260x252 13,7 568 [21°40° 2,74 | 1,08 | 4,0
9 | 55700} 255x 224 13,8 618 [ 19°.0"| 3,19 | 2.25 | 3,0
47600| 258 x 190 15,2 630 | 18°55") 3,72 | 2,62 | 4,0
40300 194x213 17,4 620 (21°48’( 4,30 | 3,12 | 3,0
33800| 198x173 18,7 647 [20°14") 5,32 | 3,55 | 4,0
28000, 176163 17,6 679 [17°56”| 6,40 | 4,02 | 3,0
23200| 178133 18,1 687 (17°00°| 7,70 | 4,70y 4,0
19 200| 136X 146 19,1 696 | 17°56‘| 9,26 | 5,55 | 3,0
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acrioJIOXKeHHs  KanuGpOB B NOpSIKE YMEHBbIIEHHS HX Pa3MepoB
B OIHOM HampaBleHHH (puc. 34) pacnonoxuTh HauGoNbIIHE Ka-
auOpbl Mo Kpasam (puc. 35).

[TokasaHHoe Ha puc. 35 H3MeHeHHE PaCMONOXKEHHs Kalu6pos
paer CJeAyIolHe npeHMyllecTBa:

1) usrubalomuiéi MOMEHT, BO3HMKAIOUIMA NPH NpoKaTKe B Tpe-
TbEM KaJiubpe, NMOHHXKaeTCd, TaK KakK IUIeqo AEHCTBHS CHJAbI JlaBje-
HUSl METallla Ha BaJIOK 3HAYHTEJNbHO YMEHbINAETCH BCJICACTBHE
nepeHoca kanubpa K liefike BaJika;

2) BecleAcTBHE pasMelUeHHs JABYX IepBbIX KaluGpoB Ha Kpaio
6OYKHM BAJIKOB BEJHYHHA HanpsXKEHHA B OMNACHBIX CEYEHHAX ITHX
kaAuOpOB HE 3aBHCHT OT W3THGAIOLIMX MOMEHTOB IIpH NpPOKaTKe
B TPETBEM H YETBEPTOM Kaaufpax H ONpefeNsieTcs TOJbKO 06xKa-
THEM, TPHHATHIM B NEPBBIX NPONYCKaXx;

3) nmyrem moafopa BeJHYHHLI KaTalOUHX JIHAMETPOB MEPBbIX
IBYX KaJuUOpOB B COOTBETCTBHM C IMIOPOH H3THGAIOUIMX MOMEHTOB
H peryjiupoBaHHEeM OGXKaTHA B NepBHIX ABYX Kaju6pax oKa3biBaeT-
Csl BOSMOXKHbIM YBEJIMYHTb CeYeHHe H BeC NPOKAThIBAEMOro CJIHTKA;

4) HanpsKEeHHS B ONaCHBIX CEYEHUSX BAJIKOB YMEHBIIAKOTCS

D) B CBfI3M C CYIIECTBEHHBIM YBeJIHYEHHEM CEUEHUS] CJIMTKa
OKa3blBaeTCsl BO3MOXKHBIM YJAYUIIHTb W CTDYKTYPY CJIHTKa 3a CYeT
H3MEHEHHS OTHOILEHHS BBICOTH K TOJIIIHHE K KOHYCHOCTH,

HexkoTtopasi norepss BpemeHH Ha MNepeiBHXKEHHe PacKaTa MaHH-
NyJAITOPOM OT BTOpOro Kajau6pa K TpeTbeMy, pacloJOXeHHOMY Ha
NPOTHBONOJIOXKHOM KOHLIe GOYKH, OKasblBAeTCsl HeCyIeCTBeHHOH.

3anmaua clefyiollero CJHMTKa B NepBbIl KajHOGp Nocje BbIXORZ
packata M3 BaJIKOB He BCTpeyaeT 3aTPyJAHEHHH, TaK Kak JHHEHKH
MaHUNYJSTOPa MOTYT OHITh NEPeABHHYTHI HEMeNJIEHHO BCJeX 3a
NOCJIEAHHM MPONYCKOM, BHITYCKAIOWHM TOJIOCY Ha 3agHIO CTOPOHY
CTaHa. :

Kanu6poBka BajJKOB NPH CTapOM M HOBOM pacHOJIOXKEHHH Ka-
an6pos nmpuBefieHa B Tabl. 21 u 22.

Heo6xonumo oTMeTHTH, UTO NpH NEPEBOAE CTaHa Ha NPOKATKY
CIMTKOB YBeJIMYEHHOTO Beca CJeHyeT TUIAaTeJbHO MpOBEepATH MpPOY-
HOCTb He TOJIbKO BaJIKOB, HO M CTAaHHH, HaXXHUMHBIX BHHTOB H IpY-
THX OCHOBHBLIX Y3JIOB CTaHa, a TaK¥e NPONYCKHYI0 CIOCOGROCTb
H B3aumojelicTBUe BCroMmoratellbHOro 060pYNOBaHHSE.



TJIABA 7
KAJIUBPOBKA HEMPEPBIBHBIX CTAHOB

Mbr paccMOTpesld IPOHM3BOLCTBO 3arOTOBKH B JBYXBAaJKOBBIX CTa-
Hax peBepCHBHBIX (OJIOMHHraX) H B TPEXBAJKOBBIX CTaHaX OGKUM-
HelX. OcTaeTcs paccMOTpeTb NPOU3BOACTBO 3arOTOBKH B HENpeEphIB-
HbIX IBYXBAJIKOBHIX CTaHaX, TaK Ha3biBaeMbIX HENpPEPHIBHbIX 3aroTo-
BOYHBIX. HenpepriBHbe 3aroTOBOYHLIE CTaHbl YCTAHABAHBAIOTCH HJIH
HENOCPEACTBEHHO 32 GJIOMHHIOM HJIH HENOCPEeACTBEHHO Mepen COpTo-
BhIM HJIH TIDOBOJIOUHBIM CTaHOM.

B nepeoM chiyuae Bmixomsuwiuii u3 OaiomuHra GjioMc elle XoCTa-
TOYHO TOpfAY, MO3TOMY MOMKHO BECTH JajIbHEHIIYI0 NPOKaTKy €ro B
HenmpepuiBHOM craHe 6e3 noxorpeBa. Bo BTopoM cilyyae mepex cra-
HOM YCTaHaBJAHMBaeTCs Meyb AJi HarpeBa CJHTKOB WJH XOJOAHEIX
GMOMCOB, MpHYEM BLIXOAAIIAA W3 HENPEPHBHOIO CTaHa MoJjoca go-
CTaTOYHO ropsiua, YToOhn NPOKATHIBATLCS B COPTOBOM CTaHe Ge3 I0-
JorpeBa. HaxoHell, B TpeTbeM cllydae HelnpephiBHEIA CTaH yCTaHABJIH-
BaeTcsl HENMOCPEACTBEHHO 3a GJIOMHHIOM JJISi NOJYYyeHHS] 32rOTOBKH;
IJIs JanbHeiiliell NPOKATKH 3arOTOBKH IEpef, COPTOBHIM CTaHOM yc-
TaHABAHBAETCA ellle OAHH OOGXKHMHOM cTaH.

¥YcTaHOBKa HENPepHIBHOIO 3arOTOBOYHOIO CTaHa HEMNOCPEACTBEHHO
3a GJIOMHHIOM ITO3BOJIAET NOBBICHTH IIPOU3BOAUTENIBHOCT: GAIOMHHTA
BO MaKCHMyMa H BHIIYCKaTh H3 Hero OJiioMc GoJibiliero CeyeHus, Ha-
npumep 200X 200 mm, npemocraBiss AanbHelliylo HedopMauHio
(Bmnots mo ceuennss 100 X 100 mxu u maxe 38X 38 mm) Hempe-
PHIBHOMY 3arOTOBOYHOMY CTaHY.

HenpepbiBHbIH 32aroTOBOYHBIA CTaH NOJXKEH YCNeTh NPOMYCTHTH
Ge3 noaorpeBa Bechb NPCKaTaHHHE B GJIOMHHre MeTalUi, HHOTAA 34
HCKJIIOUEHHEM HEKOTOPOf ero 4acTH, HEMOCPeACTBEHHO H3 OJIIOMHHIA
HanpapisieMoll Ha CKJajJ, KPYIHOH 3aroTOBKH,

HenpepuiBHEIH 3aroTOBOMHRBIN CTaH OOLIKHOBEHHO COCTOHT HJIM H3
omHOf rpynnei B 6 Kiereil, unu H3 omHo#i rpynmbl B 8—10 Kierei,
WJIH, HaKOHEll, u3 ABYX rpynn g obliell cioxHoctd B 10—12 kiereit
{6 + 6 uau 6 4 4 xnereir),

BuiGop cHcTeMbl HEnpephIBHOTO 3arOTOBOYHOTO CTaHA  3aBHCHT
OT NPOrPaMMEl NPOKATKH 3aTOTOBKH, T. €. OT BBINYCKaeMpIx CeyeHHI
3aroTOBKH H Tpe6yeMoil NPOH3BOAHTENBHOCTH GJIIOMHHra.

HenpepriBHee cTanbl MOTYT GBITH pasfedeHhl HAa ABa OCHOBHBIX
KJacca:

1) craHBl ¢ KECTKOH KHHEMATHYECKOH CBSI3bI0 BAJIKOB OTHEJbHbIX
Kaetell, o6CAYXHBAEMbIX OAHUM OOIIMM ABHraTelieM, B YacTHOCTH
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MMEHHO TaKHe, B KOTOPHIX MPOKATHIBaeMas NONOCa HaXOJUTCS OLHO-
BPEMEHHO B HECKOJIbKHX KJETHX;

2)Boe NpoyHe CTaHbl HEMpPEpLIBHOH IIPOKATKH, T. €. CTaHbl, B KO-
TOPBIX NMOJIOCA2 HJIH He HaXOAMTCH OLHOBDPEMEHHO B HECKOJBKHX KJe-
TAX WJIH ©CJIH H HaXOHMTCS, TO YHCJIO OGOPOTOB BAJIKOB KaXIofl Kie-
TH PETYJIHDYETCs NMyTeM YCTaHOBKH HHAMBHAYAJIbHBIX PEry/IHPYEMBIX
ABHraTeJsen.

IlepBuilt Kiacc craHoB TpeGyer YCTaHOBJIEHHS TOYHOH 3aBHCHMO-
cTH KaNnHOpOBKH OT yHcJaa 0GOPOTOB H KATaIONIEro JUaMeTpa BaJKOB
KaXKIoi KaeTH.

BTopofi Kiacc cTaHOB NO3BOJISET OTPaHHYHTLCS NPUGIUIKEHHOM
3aBHCHMOCTBIO OTMeYeHHHIX BHile ¢akTopoB, Eciu mosoca HaxomuT-
cfl B HECKOJbKHX KJETAX C PEryJHpyeMbIM YHCJIOM O0GOPOTOB BaJIKOB,
7O NETVIH HJIH pacTsXKeHHe MeTajjla MeXAy KJIeTAMH YHHUTOXKaloTCs
COOTBETCTBYIOIIMM DEeryJHpoBaHHeM YHCJIa OGOpOTOB Bankoe. Ecun
ke 1onoca He HAXOZHTCA ONHOBDEMEHHO B HECKOJNbKHX KJETAX, TO
HH NeTedb, HU DacTAKEHHs HET — MO3TOMY ollpefesieHHe CKOpocTed
BAJIKOB OTHEJHHBIX KJeTell CBOIHTCH K YCTPaHEHHIO Y3KHX MECT Ipo-
uecca npokatkH. CaeaoBaTesbHO, HEOOXOIMMO 3aHATLCA H3YyUEHHEM
OCHOB pacuera riaBHbiM 06pa3oM mepBOro Kjacca HelpepHBHEIX
CTaHOB.

Jlutepatypa no sTomMy Bompocy KpafiHe GemHa, MO3TOMY Hamu !
paspaboTaH MeTOX KaJiHOPOBKH B 3aBHCHMOCTH OT YIJIOBHIX CKOpocTed
BaJIKOB HelpepPHIBHHIX CTaHOB.

OcHoBHO® NpaBHJIO HENPEPLIBHOCTH BCSKOrO MPOKATHOMO MpOoLEecca
3aKJI0YaeTCsl B TOM, YTO KOJIHYECTBO MeTalljla, NPOXOASILIEro B KaX-
JbI AaHHHE MOMEHT uyepe3 JIOOYIO TOYKY NYTH MeTajlla, AOJMKHO
OBbITh OIHO H TO € OT Hayaja H [0 KOHILa npokaTkH. HecoGuiomenue
3TOro NpaeuJia B MPOLECCE NepHONUYESCKON NMPOKATKH CO3AaeT y3Kue
MeCTa, YTO 3aCTaBJseT HCKYCCTBEHHO YKOpPauyHMBaTh MJH YMJIMHATH
nayssl MeXIy MpONYyCKaMH, u BJeYeT 3a cofoif o6pa3cBaHHe MeTaH
WM pacTsKeHHe MeTajlla, MOCKOJIbKY MOoJ6Ca HaXOXHTCH OXHOBpe-
MEHHO B HEeCKOJbKHX kJIeTax. O6pasoBaHue NMeTSIH MEXAY KJIETAMH B
HempephIBHEIX CTaHaX C XXECTKUM COOTHOLICHHEM YTJIOBBIX CKOpOCTel
B HHX pacCTpPaHBaer, a HHOrAa H BOBCE JeJiaeT paboTy HEBO3MOKHOH.
[Ipu HaTAKeHHH NOJOCH! BOZHUKAIOT GOJBLIHE AOMOJHHTENhHBE Ha-
NpSAXKEHUS] B MEXaHH3MaX CTaHa H, KpOMe TOro, HCKaxaercs IIpo-
buiap mpokaTeiBaeMoro Meranna. I1osTomy B TNpolecce HempepbiB-
HOA NMPOKaTKH OCOGEHHO BaXKHO TOYHO COGJNIOAATH PacCMaTpHBaeMoOe
paBuJIO.

[1paBuio nocrosiHcTBa CEKYHAHBIX 06bEMOB MeTaslla BO BCeX TO4-
Kax ero NyTH B KaXAblH NaHHBI MOMEHT NpelCTaBJfAeTcs CIesylo-
WKyM OGLIMM BHPAaKEHHEM:

gc = const; (25)

1 A TIl. BuHOrpafoBuiM.
8 3akas 576
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31ech q — CeyeHHE IMOJIOCH B JaHHOH TOuYKe DYyTH MeTalJlla u

¢ — CKOpoCTh ee B TOH JKe TOuke,
O603Hauag cedeHHe NOJOCHI B pa3HhIX TOYKAX NYTH B OGHMH H TOT

e MOMEHT BpDEMeHH 4epe3 (i, (s,... , U CKODOCTH MeTajjia B Tex
JKe TOYKaX COOTBETCTBEHHO vepe3 (i, Ca, Cs,... €,, OYEBHAHO, MOXKEM
Hanucarth W3 BhIpaxceHus (25):

§1€1 = §3€s == GaCg = . .. §,C,. (26)

[Mopsinok oGosHayeHuH OyHeM pacrnosaraTb OT KOHLa K Hauyany
IIPOKaTKH.

CKOpOCTh € MeTajlla, BHIXOASALIEro M3 BBINYCKHOH KJeTH, onpe-
IeJsieT co60I0 TEOPETHIECKYI0 NPOH3BOAMTENBHOCTh CTaHa, NMO3TOMY
€10 OOBIYHO 3aJal0TCA.

Bynem pasnuuath CKOpOCTH MeTalna ¢ H Opr}KHyIO CKOpOCTh
BaJKOB V B KaJuGpe.

W3 Teopuu npokaTKu H3BECTHO, YTO CKOPOCTH METaJJa, BBIXOHAS-
IIero H3 BaJKOB. HECKOJIHKO OoJibllle OKPYKHOH CKOPOCTH 3THX BaJ-
KOB, oIpefiesiseMOil N0 KaTalOlUEMYy HHAMETpPy HX, H YTO CKOPOCThb

Puc, 36, Cxema HenpepwBHO#I NPOKaTKH

M2TaJ/ljla, BXOASLIETrO B Te Ke BaJKH, MEHbLIe HX OKPYXHO{f CKO-
POCTH.

B npuMeHeHHH K HenpepeiBHOMY cTaHy (pHC. 36) MOXHO HamH-
caTh:

>0, >C>U>C>U03>C0> o . .0,>0,.
PasHulia B 3THX CKOPOCTAX ONpEIEJsieTcsi HaTHYHEM OnepemeHHs
H CKONbXEHHs MeTallla B BadkaX. Ecau o6o3HauuTh KOSQ)uuueHT

[
onepexeHus 1—,’-; yepes S,H KOI(PULHEHT CKOJIbKEHHS "—”qepea S
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1o MOJXKHO HanucaTb CJELYIOIUHA DA AJisl HENPEPLIBHOTO CTaHa:
C] = vlsl,
C2 = 1)283 = vls;,
€3 =038 = 0,5, U T. 1.
C=0,5,=0s 181,
Cntt = Untt Supt = 0,8,

" L2 _ @ VS
h - ’
€ qa 7,8, .
3 o 92 YsSs ’
€z 93 U283 .
Cn 9,4 UnSp
Cpn—t - qn - Up-t s ?

rae g — niollaib KamauOpoB.
Otcrona nofiyyaeM AJsl OKPYXKHbIX CKOopocTefl B KajauOpax: psam:

v, = v, 7 S ’
9: S
3 So S 82 s
Us=v2q o 2 o l_q_l_ adt T =vl_ql' L,
ds 83 g2 sz Ss qs Ss
V=7 _qa_.it=vlq_'..i._q".ﬁ_:vl_ql._si‘,’l
g S q3 S, qs 1 ds S,
ql Sl ’s
by=0y T 2L (@7
" 9 Sn

dopmyna (27) ycraHaBIHBaeT HCKOMYIO CBfi3b MEXAY KaJMOpOB-
KOit H OKPYKHOH CKOPOCTBbIO BAaJIKOB B KaJHOpax yepe3 KOI(HUHEHT
OlepexeHus.

Bonpoc onepexenus no cux nop usyuen mano. Eme ue nakon-
JIeHo JOCTATOYHO 3IKCHEPUMEHTANbHOro MarepHana, 4ToOW  MOXKHO
ObiI0 co3xaTh GECCIOPHYIO TEOPHIO onepexkeHus. Ha ocHoBaHuu aHa-
JH3a npoilecca RegopMalHu MeTallla B BalKaxX, YuHThIBad JHIIb
riapHefiline ¢akTOphl, BIMSIONIHE HA ONepeXeHWe, a HMeHHO oGxKa-
THe, yITHpeHHE, OHAaMEeTP BAaJKOB M KPUTHYECKHH YroJ, MOXHO MpH-
MeHaTp GOPMYNY IJs BbIUMCIEHHS onepexeHus [44], [45]).

8*
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dopmyaa ans onpenesieHHss KO3QUIHEHTa ONEPEXEHH HMeer
CHeNyIOWHUE BHIL:
( 5’"—“—,'—'L”) (4 + Dy (1 — cos 1) cos 1]
S

(B+ AB) &

B+AB o sinl a

(28)

B — niMpHHa noJIochl IO NMPOMYCKa,
AB — noJiHoe ymHpeHHe 3a NPOMYCK,

o — Yyroy 3axsara,

1 — KpHTHYeCKHH yrod,

h — BeICOTAa NOJIOCH Tocjie MPOMYyCcKa,

Do — xaralomAii JHaMeTp BaJIKOB.

B paabHefilieM 145 onipefelieHHsl onepexxenus: GyAeM HOb30BaTh-
cs1 NpuBelieHHOH 3pech opMmyJaoit mpu 4 == 10°, [las pacuera HeoG-
XOAMMO 3HATb KaTaloluil AHAaMeTP BAJKOB M [asMeprl TOCJaelOBa-
TeJIbHHIX KaJIHOPOB.

ITo dopmyie

3necs

V= ﬂDon
60

YCTaHaBJIHBAETCsl 3aBHCHMOCTH MEXAY OKPYKHOH CKOPOCTBIO B JaH-
HOM Kanu6pe H YHCJIOM OGOPOTOB BaJKOB B MHHYTY

n=19,l bi . (29)

Hrak, popmyan (27) u (29) ucyepnbiBaloT BONPOC 06 YCTaHOBJE-
HHH 3aBHCHMOCTH MeXJy KaJMOPOBKOH HempepelBHOro CTaHa H YHUC-
JIOM 060pOTOB BaJIKOB B KaKJOH KJIETH.

Bocnonbsyemcs aTuMu ¢opMyJaaMu AJisi PelleHHs KOHKPETHoH 3a-
Jauu. '

Ecau 6bl B HenpeprIBHOM CTaHe NPOKATHIBAIACH TONBKO OfHA 3a-
NOTOBKa OMNDENEIEHHOIO CEYeHHs, TO YCTAHOBHTh PHAA YIAOBBIX CKO-
pocTe#t cTaHa no nocaenHuM opMyJaam 66110 66 npocto. Ho o6b1aHO
B OQHOM HENpepHiBHOM CTaHe MOXKeT NPOKAaThIBAaTbCS M3 OJHOro H
TOrO K€ HJIH H3 Da3HBIX C/IHTKOB HECKOJbKO Da3fIMYHBIX IpodHJe.
Ilpn 3TOM KO3(MUHEHTbHl BHITAKKH B Da3HBIX CJYYasX MOTYT GBITb
Pa3jMyHBl, T. €. MOTYT MMETb HE BrOJHe TOXAECTBEeHHbE psibl. [lo-
9TOMY 1elecoo0pasHo npexAe BCeto caenaTb KaMuGPOBKY OLHOIO
HauGoslee XOAOBOro MPOGHIS H YCTAaHOBHTH AN HETO DA KoddH-
UHEHTOB BBITSXKKH, YTOObl NMPH KaJuGPOBKE OCTANBHEIX mpoduIei
0/L30BaThCsl MM KaK HOPMAJIBHBIM (HO He 06A3aTeNbHbiM) PAgOM
AJA JaHHOrO CTaHa.

Ipu onpeneneHur YrJOBBIX CKOPOCTeH H ONepeXeHHd BecbMa BaX-
HO TOYHO HalTH BeJIMYHHY KATAIOIIErO AMAMETPa B KaXIOM KaauGpe.
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HopMmagnbHoe yHCIO 060pOTOB BallKOB KaXKAOH KJETH ONpefenseM
no H30paHHOI KaJu6poBKe HauGosiee Xoa0Boro npoduist. OGo3nauum
HOpMAJIbHOE YHCJI0 OGOPOTOB BAJIKOB KaXKAGH KJETH yepes n.

3aTeM NpPOBOAUM NpeABapHTENBHYIO KAJNHOPOBKY IJS  BCSIKGIO
[pYToro npoguis, KaTaeMoro B AaHHOM CTaHe, NWIb3YsACh HOPMalb-
HbIM PSAOM KO3GHUHEHTOB BHITSKKH. [Ipu noMomm dopmyn (27) n
(29) mo 3TO# mpeABapUTENbHOH KaauGpOBKE ONpeeseM YHCIO 060-
pOTOB BAJIKOB B KaX/I0# KJIeTH n’, KoTopsle, BOOGIIE roBopsi, He COB-
panaioT ¢ u3GpaHHBIM paHee HOPMaJNbHEIM YHCJIOM o6GoporoB n. Ilo-
3TOMY AJISI TIOJIyUeHHS] HOPMAJBHOro YHCJAa 06OpPOTOB BAlKOB B KakK-
70#1 KJeTH HeOGXONUMO NPUMEHATh MPEABAPHTEIbHYIO KaluOGpPOBKY.

3ro ucnpaBJieHHe JETKO NPOBOJAHTCS NPH NMOMOIIM CJexyIollero
npuema. M3 dopmyau (29)

’
n'=19,1 L =19,] Sy
D, Doqnsn
BHIHO, YTO yBeJUuyeHue (yMeHbUIEHHE) n’ JIo n BiedeT 3a co60Io PR
n
nanHoM D, yBeanueHue (yMeHblleHHe) v/ B OTHOLIEHHH e

Ho u3 dpopmysnt
r v14; 84

’
qnsﬂ
rie q’, —ceveHHe KanuGpa Mo mpeaBapuTeNbHON KaauGpoBKe, BHI-
n
HO, 4TO JAJs1 yBeJiWYeHUs] (yMeHblUIeHHs]) v! B OTHOIIEHHH 7 Heobxo-

v

14

n
AMMO YMEHbIUUTb (YBEAUUHTH) q’, B OTHOUIEHHH —-. A
Takum obpa3oM ucnpapieHHas IJOL(AAb KaJn6pa paBHA

’
Gn=q,—, (30)

n
T. €. no MJOLWAaAAM NpeaBapHTeNbHOl KaJuGDOBKH ¢',H N0 NpeABa-
putesibHOMY YHCIYy 0GOpPOTOB 1/ JIerKO HAXOLUTCA HCIpPABJIEHHAS
njowanp kanubpa q,, oTBeyamas 3afaHHOMY YHCIY o00OpoOTOB n.
Ecnn npH 3TOM H3MeHHTCH Dp, TO NepecyeT CIeAyeT NOBTOPHTb IJIs
HoBoro Dy.

1. llpumepnl KaJHGPOBKH HeNpephBHOro CTaHa

PaccMOTpUM npHMeHeHHe M3JOXEHHON TEOpHH pacyeTa KaJHGpoOB-
KM ¥ yryioBelX CKOpoCTell BaJIKOB Ha MpUMepe pacyeTa AeACTByKOUIe-
IO HenpepbIBHOTO 3ar0TOBOYHOI0 CTaHa.

BosbMeMm pnsi pacuera nepByio rpynmy B LIecThb Kjerefl Henpe-
PBLIBHOrO 3aroroBO4HOro crana ¢ auamerpom 610 mm. Ilycth u3 Giio-
MHHra B ctaH nocrymaer Garomc 200 X 200 mm. M3 crawa Bmmyc-
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katorcst 3aroroBkd 100X 100, 130 X 130, 152 X 152, 89 > 124,
162 % 109, 79 X 203 u 114 X 184 mm.

IMpumem 3a HauGoaee xomoByio 3aroroBky 100X 100 mm, Tag
KakK OHa MOCTYyMaeT BO BTODYIO HempepriBHyio rpynny, ITostomy Hop-
MalbHBIH psl KO()HIUHEHTOB BBITSXKKH ONpPEAENHM IO 3TOMY IIpo-
[11)28) {108

Cpennuil KO3(pHLHEHT BBITSKKH paBeH:

6 —————
200 - 200
— - =126,
ftep ./100. 100 '

Hanucap psg npou3BeAeHHH IIECTH CPeIHHX BHITSKEK (nepBag
CTpOKa), HCIPABJISEM €ro BO BTOPOMH CTPOKE, YTOOLI MOJYYHTh MOCTe-
NeHHOe BO3pacTaHHe KO3(HIMEHTOB BBITSAXKKHM B HaNpPaBJEHHH MpO-
KaTKH; 3a[aeMCsl B IEPBOM NPOMYCKe (LeCTas KJeTb) KOI(PHIHEHTOM
BRITSKKH 1,2, npu yrie 3axBata okoyio 26° (ra6a. 23).

IMepeuliit pax. . . . . . 1,26 1,26 1,26 1,26 1,26 1,26
Bropoit pax . . . . . . 1,2 1,23 1,25 1,27 1,20 1,32
Kamubput . . . . . . . 6 5 4 3 2 1

IMpousseneHus K03(HUHEHTOB 060HX PSAOB PABHEI MEXAY €000,
ITosb3ysch KO3(QHLUMEHTAMH BHITSXKKH BTOPOro psifa, HaXoAuMm IJo-
wanu Beex KanuGpos st 3arotoBkd 100 X 100 mm.

Buluncienus pacnosnaraeM B Taba. 23. Cxema Kaiau6poBKH Open-
craBieHa Ha puc. 37. Ilpu BhuMCIeHHH KaTalolllero Juamerpa He
NpUHHMaeM B pacyeT HU BepXHEro, HH HUXKHEro NaBJEHHS.

Tabauya 23
Kaan6poeka 3arotoBkn 100 X 100 s
Ne Kanmuopu -
KIeTH q MM AH|AB|Dy | 5| ¢ S| v "
uIu i _ 3 quvs
Kaaut- M MM | MM MM & n Mcer | o6[mun,|
pa B H s
1 [1,32(10000] 142 | 142 | 54 7| 539/ 26 |1,030(1,00 | 0,760] 27,0 7.83
2 [1,29/13230| 196 | 135 | 48 | 13 | 542 24 {1,020{1,01 | 0,580 20,427,83
3 [1,27, 17050 130 | 130 | 50 | 10 | 480| 28 |2,01011,02 | 0,455| 18,1 7,83
4 },25 21700 180 | 120 | 45 | 15 | 490| 25 {1,008{1,02 | 0,357| 13,93 7.82
5 ,23| 27100( 165 | 165 | 50 | 10 | 445{ 28 |1,008/1,02 | 0,286 12,3 |7.81
6 (1,2(33300{ 215 | 155 | 45 | 15 | 455| 26 (1,001/1,03 | 0,235 9,877,83
Hcexo- 40 000; 200 200
Aubi | I
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BoluncieHHe KO3(QHUHEHTa ONEpexKeHHs CHeslaHo 1o  ¢opmyde
(28), npuyeM KPUTHYECKHH yroJ y BO BCex Clydasix mpuHsT 10°,

_ (135+3)- 148

= 1.03:
1 142 . 142 03;
S, = (183 + 7,5)'-142 — 1,02¢
: 196 + 135
S, = (120 +6,3)- 135 _ LO1;
180 - 130
S = (165 +8,4)+ 125,5 _ 1,008;
180 - 120
s, = (155 +6,3)- 170 __ 1,008:
165 - 165
S, = (200+9)-1—59,5 ~ 1001,
215 - 155

Has obaeryennsi pacuetoB mpHBoAuM Tabu. 24.

Tabauya 24
sina—siny
SHavedus ————— npu { = 10°
simna
sin a — sin ¥ sin a — sin 7 sin @ «—sin ¥
o FPAl. TR «, rpag. sin a % TPaR. sin a

14 0,282 21 0,516 27 0,613
15 0.320 22 0,536 28 0,630
16 0,370 23 0,556 29 0,642
17 0,406 24 0,573 30 0,658
18 0,438 25 0,588 31 0,668
19 0,466 26 0,604 32 0,673
20 0,490

[MpuMeM umcnO 06GOPOTOB BAJKOB BBIMYCKHOH KJIeTH png ==
=27 o06/mun. OTcrofia onpefeisieM OKDYMKHYIO CKOPOCTb BaJIKOB
BbIMYCKHOH KJIeTH:

Dn 3,14.0,539 . 27

vy, =— 1=

60 60

= 0,760 m/cex.

Yucno 060poTOB BAJIKOB KaxXAOH KJIeTH onpejeneHo no dopmyne

n=191% .9 S
, .
D, 9dn  Sa
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PesynbraThl BLIYHCJACHHHA ODHBENEHH B MNpPELNOCHeNHel rpade
taba. 23. CKOpPOCTH V3,..., V, ONpefeieHbl no gopmyae (27). B moc-
JexHell rpaje KOHTPOJHPYETCS MOCTOSIHCTBO QVS.

Paccmorpum Kaan6poBky mogockl 89 X 124 mam. Ceyenue ¢, =
=89 . 124 =11030 mm2.

JaHnoe cedeHHe TOYTH paBHO cedeHHIO 3aroTosku 100 X 100 am,
KaJH6poBKa KOTOPOH TOJNBKO YTO H3JOXKEeHa, MOITOMY MOXHO H3Me-
HUTB Julib 1-ii K 2-§ KaJdn6Gpnl, OCTABHB OCTalbHble (€3 H3MeHEHHS
(puc. 37).

Ceuenne 3-ro kanmubpa gz == 17 050 mm?. Tlonuasi BeiTsXKa B 1-M

# 2-M xaaubpax paBHa ITZ"((;%(()) == 1,545.

CoxpaHuB NpPeXHHH KO3(HIMEHT BHITSXKKH BO 2-M Kauaubpe, a
nmenHo 1,29, HaXxoAMM KOIGhHIHEHT BHITSXKKH B 1-M kanubpe

1,545
wy = ——— =172,
-1 1,20 »
ChenoBaTesIbHO,
g, =11030-12= 13230 mm2.
Tabruya 25
Kanu6poska 3aroToBkH 89 3 124 M
=] Kanu6ph
9 - AH|AB | D ’
R I A e S T I L A I P
b B H Mm | mm | mm | rpam. S” Mmicex 06[mun
=
11,2 [11030; 89 | 124 | 32 4 | 486 | 21 1,0251,0000.687!27 —
20 1,29 (13230 156 | 85| 45 | 26 | 525 | 24 |(1,000{1,0150,58721,3 | —
3| 1,27 |17050{ 130 | 130 | 50 10 | 480} 28 |1,010/1,0180,451{17,95( —
4 1,25 {21700, 180 | 120 | 45 15 | 490 { 25 {1,0071,023/0,356|13,86(7,78
5/ 1,23 {27100{ 165 | 165 | 50 10 | 445 | 28 |1,002/1,025/0,286(12,30/7,77
6| 1,20 133300] 215 | 155 | 45 15 | 445 | 26 1,000 — |0,233/10,02/7,76
Hcnpasneno: |
1] 1,245{11 030 89 | 124 | 62 1 | — —_ — — 0,687 27 7,77
201,24 113780 156 | 8| — | — | — — | — | — 10,56420,427,77
3 1,23 116930| 130 | 130 | — —_ | - —_ — | — 10,454,18,1 {7,76
|
[Ipunumas ymupenne B 1-m xanubpe 4 uM, nofxydyaem
Hy, =83 —4=285 unu,
oTCloAa

B, = 13230 _ 156 ma.
85

B ta6n. 25 npuBeneHsl Boe DacueThl KajJHGPOBKH,
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B pacuere yrioBbIX CKOPOCTEH HMCXOJHM H3 YCTAHOBJEHHOIO yxke
yucJia 0GOPOTOB BAJIKOB BLITYCKHOM xJIeTH — 27 06/mun. Otciona ok-
py»Hasi CKODOCTb BallKOB BBUTYCKHOrO Kanubpa pasHa

v = 3,14"——0'4866 -2

= 0,687 Mm/cex.

[To popmynam (27) n (29) Haxomum n', moMellCHHbe B MpeX-
nocnenHelt rpacde raba. 25,

CpaBuuBasi nonydeHHbli psa n’ (taba. 25) ¢ HOpMaJbHBIM pf-
goM n (tabn 23), BHAMM, YTO 3aMeTHOe OTCTYILJIEHHE HMEET MeCTo
TOJIbKO BO BTOPO# KJeTH. B OCTaNbHBIX KJIETSIX OTCTYMJIEHHS HHYTOXK-
HO MaJbl, ]

ITosToMy noaJielKaT HCOpPaBJEHHIO JHIIb pa3mepbl Kajubpa BO
BTOPOH KJleTH 1o ¢opmyle

’

g, = 13230212 ~ 13780 e,
20,42

PesysbTaThl HCOpaBJeHHsi IPHBEAEHH B Ta6a. 25.

Paccmorpum Temepb KaquGpOBKY 3aroToBkH 162 X 109 mm u
152 152 mm. [ast npeaBapuUTENbHOH KaJHGPOBKH BOCHOJIb3YEMCS
YCT2HOBJIEHHBIM Bbillle HOPMAJNbHBLIM DSIOM KO3(GHIHEHTOB BHITSXK-
KH. PaccMoTpuM, mpexne BCero, B CKOJIBKHX H KaKHX HMEHHO Ka-
nubpax cJefyeT BeCTH NPOKATKY.

[Tnomans BHIYCKHBIX KaJHOpoB paBHb 162 X 109 = 17700 mm2
1 152 3 152 =23 000 mm2.

CpaBHKBas 3TH IJIOWAAM C TUIOMIAAAMH Kajdu6GpoB Taba. 23, Mul
BHIMM, YTO BBIYCKHOH KaJubp aas nodocul 162 X 109 mm MoXKHO
HOMECTHTb BO 2-#1 uau 3-# Kierd.

40 000

Koa(uuneHT DOJHOH BHITSIXKKH paBeH 770 =2.26.

0
[Tonb3ysicb KO3GMUHMEHTAMH BBITAXKM 2, 3 U 4-H KieTefl, uMeeM
i 5-i KeTH

food

2,26 =11
Uy = = 5L
1,20.1,27-1,25

IMTonb3ysace Ko3puLUHeHTaMH BHITSXKKH 3, 4 u 5-il kaereil, HMeeM
115 6-i1 KieTH

2,26
== ! = l 16.
Fe 1,27.1,25.1,23 ’
H B ToM ¥ B ApyroM cliyuae npokaTKa HAOJIKHA BECTHCH B UEThl-
pex kanuGpax.
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. 23 000

Tak kak OTHOWIeHHe WIOWlafiell j7—=5, =1,3 6au3ko K Hop-
MaJIbHOMY KO3(HIHEHTY BHITAXKKN Bo 2-fi wjerH, To lenecoobpasno
BOCIOJIb30BATbCSl [IEPBLIM BaPHAHTOM, YTOGL! BBLITYCTHTb M3 BTOPOl
OT KoHUA KJeTu nojocy 162X 109 mm u u3 Tperweil ~~ KBaapat
152 X 152 mm.

Takum oGpasoM, AJs pacyera KanauOPOBKH MPHHHUMAEM PRI KO-
(GHIEEHTOB BHITSXKKH, OPHBEAEHHBI B pacueTHoil Taba. 26.

Tabruna 26
Kann6posxa 3arotoBok 162°X 109 m 152 X 152 M4
T | | seanopw o T
Ne M AH|AB|D a S v n’
» | gy MMt ———— 0 s |5 qvs
Kaqu6pa MM | MM | mm [Tpan. n |mfcex.|o6/mun
B H
| .
2 1,3 (17700 162} 109| 43| 10 | 501 24 1,025 — |0,538/20,5 (9,77
3 1,2723000| 152| 152 | 158| 13 | 438| 20 |1,000{1,0250,425 17,70/9,78
4 1,25 29200 200{ 146| 59 22 | 464 29 {1,000(1,0250,334|13,76(9,75
5 11,1036 500] 205 178 22| 5 | 432 19 |1,0081,016,0,265|11,72| —
Hcxog- ¢ [40 000 200] 200
HBIi1 '
Hcnpas- 35000 200 175 — | — | 435 — — {1,016,0,278{ 12,3 19,80
TeHHBIHA 5 .
1

IMpu pacuere ckopoctefi ucxoanm u3 20,5 06/mur Bo 2-i KIeTH.
Ilpu 3TOM YCJIOBHH HMeeM OKPYXKHYIO CKOPOCTb B BbIIYCKHOM KaJHG-
pe 2-ii xieTH

__3,14.0,501 - 20,5

U, = 60 = 0,538 M/cex.

Ilo dopmynam (27) u (29) HaxoauM n’.

CpasuuBasi psig n’ ¢ HopMasibHbIM psfioM n (raGu. 23), BuauM,
uTO 062 pAija, 3a HCKJIIOYeHHeM 5-ro Kajaubpa, COBMajaloT JOCTATOY-
HO TOYHO, uToGbl He mnpHberatb K HCNPaBJEHHIO NPHHATOH KaJH-

Gposku. Hcnpapiennas maomanb ¢; = 36 500 % =35 000
(Tabn. 26). '

BosmoxHoe o6GpasopaHHe HeOGOMBLIHX IMeTelb Iy pacTsiKeHHHA
MOXKHO YCTPQHHTb HAaCTPOHKOH BaJKOB.

Paccmotpum kanmubpoBky 3arotoBkH 203 X 79 =16 040 mm%
[Tnouwany nOAXOAUT ANSA BHUTYCKA H3 BTODOH OT KOHLA KJETH.

KosdunueHT nosiHo# BHITSXKKH DaBeH:

40000 __
= To60s0

49.
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Kak H B NMpefblaylieM ciyyae, MOJab3yeMCss HOPMAJbHBLIM DSIOM
K0I(bHIIHEHTOB BLITSXKKH, HaYHHasi o 2-ro Kaaubpa

2,49
1,29.1,27-1,25

pg == = 1,22.

Hrak, npokaTka HaMeyaercss ¢ psaoM Koeaduuuenros — 1,29,
1,27, 1,25, 1,22,

Orciona onpezelisieM NpelBapHTENbHYIO MJIOWAAbL CeYeHUH H JIH-
HefiHble pa3Mepbl KalnuOpoOB.

IMpumem n, =20,5 o6/snun. Tlogcuersl npuseseHsl B Tabua. 27,
OTKyAd BHAHO, YTO PAA N’ HECKONBKO OTJIHYAETCS OT [IPHHATOrO
HOopMaJibHOro psifa n (raba. 23).

Tabauya 27
Kaau6poska 3arotoBkh 203 X 79 mm

1A TGP, MM & 3

Ne . AH | aB | D, 1 Sy s é

l.'ﬂr.)'lalvlﬁ- B q, mM® B H Mat " wae | TPAT. S S" :, f—

» 8

|

2 1,20 16 040: 203 79 [ 31 15 { 531 | 190 {1,000 — |0,570| 20,5
3 1,27]20700; 110 | 188 | 57 3 | 422 ] 30 |1,009! 0,990,438 19,8
4 1,25/26800; 245 107 | 38 | 20 | 503 } 22 {1,000] 1,0 (0,348| 13,2
5 1,22132700, 225 1451 55 | 25 | 465 | 28 |1,000/ 1,0 (0,280 11,5

TIpousBeneHHass monpaBKa Miowiafiedl KaauOpoB no ¢opmyJe

I
qn=f],,—

n
npueefieHa B Taba. 28
Tabauya 28
NMonpaska kKaaRGPOBKA 3aroToBkm 203 X 79 #Mm

= Kauipw :
1 - AH | 4B | D, | « Sof o | 3
El e | sme |7 S |s §] 3 |avs
: B H Mm | mm | mm |rpap. ” 3 eﬁ
= Y =
16040( 203 | 79 | 42 | 15 | 531 | 19 |1,000{ — |0,570| 20,5} 9,15

99,0,400{ 18,1] 9,12
0 |0.366] 13.9] 9,15
0 (0,209] 12.3] 9,15

41

11122600| 120 | 188 | 45 | 13 | 422 | 30 (1,009] 0
,22125000) 233 | 107 | 38 | 23 | 503 [ 22 |1,000f 1
30/30600| 210 | 145 | 45 | 10 | 465 | 28 |1,000] 1

MW
—— et it
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PaccMorpuM NpoKaTKy 3aroroBku 114X 184 mam. Ilnowane ceye-
HHsL 3Toft sarotoBxd paBHa 21 000 mm2. Tlo pa3mepy CeyeHHs Bbi-
nycKHOfl Kajau6p CclelyeT noMecTHTb B 3-fi kaerH. Pacyer nan

B Taba. 29.

Tabaruya 29
KaanopoBka 3aroToBkA 114 XX 184 mm
g Kanu6pu

M AH | aB | D S, *
E T I R ° * S | s § § qus

g MM MM MM | TPaR. n = o

B H - o

Z s <
3{1,11121000 114 | 184 | 36 8 | 426 | 24 |1,00 | — 10,40218,00] 8,44
4 [1,20/23300| 220 | 106 | 26 9 | 491 | 19 |1,03 | 0,97/0,352|13,65] 8,42
511,43(27960| 211 | 132 | 68 | 11 | 435 | 32 |1,02 0,980,29612,40 8,24

[Mpumem ymupeHne paBHhM 8 mx (okoso 0,2 AH). Tloayyaem

H,=114—8=106 mu u ¢,=106-220= 23300 mm?,
oTCIofa

pe = 230 _ 11,
21 000
B 4-% xneTH npHHHMAaeM HOPMaJbHblil KO3(HIMEHT BBRITSKKH
p = 1,20,

OTCI0da
g = 23300 - 1,20 = 27960 mn?;

Hy=27960:211 =132 mn.

4-if ¥ 5-#i Kanu6pbl OTIHMYAIOTCH OT HMEIOUIMXCS TOMbKO BHICOTOI:
BbICOTA 4-r0 xanuGpa meHbuie Ha 13 mu_CienoBare/bHO, TpebyerTcs
ONlyCTHTb BepXHHH BaJoK 4-# KijeTH Ha 13 MM, He MeHss pasMmepa
uMelomerocsi Karubpa. Bricota 5-ro kamu6pa MeHbllle Ha 23 MM,
3Hayut, B 5-H KjIern TpeGyercs onmyCTHUTb BeDXHHH BasoK Ha 23 MAM.
Ecau B 5-#t kanmu6p 3ajnaBath M3 GaiomMMHra 3arotoBky 200 X
X 200 MM, TO B 5-#1 KJIeTH KOIQUINHEHT BLITAXKH OyAST

ps = 40000:27 960 = 1,43
A yroa 3axBara 32°.

JKenass CHH3HTh yroJi 3axBaTa, MHl MOXeM 6e3 BCSIKHX 3aTpyAHE-
HUl 3afaBaTh B 5-i1 KaJHOpP 3aroToBKY MeHslllefi BBICOTHI, Hanpumep
200 X 175 mm, Tak Kak KOI(QHIMEHT BBITSAKKH B IIECTOM (mEPBOM
Mo TMOPsiAKY MPOKATKH) MPOMycKe MoXeT ObiTh KaKoi yroaHo. B atoM
ciyyae yroul 3axpara Oyner He Gosbme 26°.
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Buiuucnenune B, H, AH, AB, D i o He Tpebyer NosiCHeHu#.
[TpuBeaeM pe3ysbTaThl pacuera KOI(DHLUHEHTA ONeperKeHHs:

Ss = O,ggz l;
S4 = 1,03;
S, =1,02.
[MpuBenem pacyer OKPYXKHbIX M YIJOBbIX CKOPOCTeH:
vy = 21 0’2026' S =040 ny=19,1%7 = 18,00;
= 2A02-21000:0.97 _ 359, . 19,132 1365,
23300 491
2, = 242 .92719(2:;). 0.9 _ 0,296; ng= 19,1 ‘2:_?,2 = 12,40.

B pesyaeraTe nmonyuyeHol YHCNIa OGOPOTOB, JOCTAaTOUHO XOPOUIO
corJlacyiouiHecsi ¢ MpUHATLIMH HOPMAJIbHBIMH B 9THX KJETAX YIVIOBHI-
MH CKOPOCTSIMH.

ChaesiaeM CBOJKY YIVIOBEIX CKOPOCTEH, pacCUHMTaHHHIX MO Beipafo-
TaHHOH KaJHOpOBKe BCEX CEMH 3aroTOBOK (TaGua, 30).

Tabruya 30
Ceoanan TaGaHua YrjoBHX CKOpPOCTeH

v

CegeHAA 8arOTOBOK, MM XXMM

N
Kaaropa
tnn naern| 100100 | 301307 89x124 | 162109 | 152x152 | 79x203 | 114184

1 27 — 27 — — — —
3 20,42 —_ 20,42 20,7 _ 20,5 —

3 18,1 18,1 18,1 17,7 17,7 18,1 18,0
4 13,9 13,9 13,86 13,76 13,76 13,9 13,65
5 12,3 12,3 12,3 12,3 12,35 12,3 12,4
6 9,87 9,87 | 10,02 — — —_ —_

H3 Tta6a. 30 BuaHO, uTO BBIpaGoOTaHHBI NMpH KaaHGpOBKe 3aro-
ToBKH 100100 mm psg yrjaoBBIX CKOpPOCTeHl JOBOJBHO XOpOLUD
BblIepKaH AJs BCeX CeMM 3aroTOBOK.

IlpuBeneHnblft 37ech pacueT KalduGpOBKH MepBOf Tpynmel He-
NpEepLIBHOTO 3arOTOBOYHOro CTaHa MOYTH TOYHO COBHAafaeT C Hel-
CTBYylOMmIEH KaynGpOBKOH. ‘
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2. Kaau6poBka BTOPOii rpynmbl HENPepHBHOro 3aroTOBOYHOrO CTaHa

[Mpuctynasi K H3JIOXKEHHIO TpHMepa KaaHOPOBKH BTOPOH rpynmbi
HEeNpepbIBHOrO 3aroTOBOYHOTO CTaHa, TNPHHHMaeM NpOrpaMmy mpo-
KaTKHd 3Toro CTaHa TOro Xe 3aBoja, YToObl HMeTb KPHTEPHH Mpak-
THYHOCTH MpEMJIOKEHHOro MeTona.

Bropas rp%rma CTaHa B IUeCTb KjeTed WMeeT JHaMeTp BaJIKOB
D =457 um. B a1y rpynny nocrynaer 3aroroBka 100 X 100 mm u3
nepBoil HeMpepbIBHOH TPYyMIiH.

Bropasi rpynna cra-

Ha BBINYCKaeT 3aroToB-

»eo KH  38X38, 45X45,
knemy  B1,X51, B7X57, 63X63
H 7676 mm (puc. 37).

Kak u B npeawnay-
IeM TNpuMepe, ycTaHaB-
JuBaeM no HauGoJsee xo-
JIOBOMY H3 MEJKHX [pO-
duneil HopMaJbHbBIH Pl
KO3()MIIHEHTOB BBITSXKKH.

——t 3 -+ - 2 B naHHOM ciyuae ompe-
161098 g 404 HejsieM ero mno KaJH-
______________ d 6poBke kBajpata 45 X
X 45 mm.

12489 B xaern 457 3aro-
- ————————— toBka 100X100 mx wmo-
063 HKET Y1IPOKAThIBATECS MO
TN TTY VYT T T 5 ciéreme KBaapaT—poMd
e A AN S " HIH KBajapaT — OBaJ,
475 npuyeM KO3(HUHEHT BhI-
24 ——————— § THXKKH  HeyiecooGpasHo
VMEeHbIIaTh B HampasJje-

B G AT Y T 2 HHHM TIPOKAaTKH.
L2 1 UD GPY SR S 4 Kak o6wbiyHO, B Ta-

KHX cJyyasx caenyer
onpene’aTh PR KBagpa-
Puc. 37. Cxema KaJnHSpOBKR HenpepHBHOTO TOB H 3aTeéM BCTaBHUTb
3arOTOBOYHOrO CTaHa MEXAY HUMH POMOH HJIH
oBanbl (puc. 37).

Ilnsi 3arotoBku 45)X45 mm cpenHHA KOS(HIMEHT BBHITSXKH OT

KBaJpaTa K KBaJpaTy paBeH

7 100 100
Pep T 1,705.

3aMeHHM DS MOCTOSHHBIX KOI(QHMIHEHTOB BHITSXXKH OT KBajpa-
Ta K KBaApary pcp = 1,705 pagoM yGuiBalOWHX KO3(HIHEHTOB
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BHITSDKKH OT KBaApaTa K KBaapary, MPOHU3BENeHHe KOTOPHIX PaBHO
1,7058:

g Ps #y
1,83 1,71 1,58

Bce Bbluncaenust KanuOpoBku 4545 mm naem B taba. 31. Ho-
Mepa KJeTeil pacmojaraloTcsi o6paTHO XoJy NPOKaTKH (rpacda 1).
B rpage 2 ykasaHbl KO3(HLUHEHTH BLITAXKKH OT KBajapaTa K KBal-
party.

B rpade 3 nomeiueHnl NJomafd KBaJApaToB, TNOJy4YeHHbie H3
3THX Ko3(uuueHToB. B rpadax 4-—6 momeleHnl JNHHelHbIE pa3Me-
pbl KBaJpaToB, a TaKXe OMNpejelsieMble H3 HUX JHHeliHble pa3Mepbl
poMO6OB, BCTaBIeHHBIX MeXn1y KBaapaTaMH. [las sToro 3ajzaeMcs
B NaHHOM chayuyae ymupeHueM AB =7 muu. Torna

by =hs + AB;; hy=b,—aBy;
by=h,+ABg ¥u T. A, hy=0b;—ABs u T. I

B rpade 8 nmomellieHbl MOJYYEHHBIC BEPTHKaJbHBIE OGXKaTHS.

B rpajde 9—naomanu pom6oB, onpenesnsieMble HO HX JHHEHHBIM
pasMepam.

B rpage 10 ykazaHbl moJyuyeHHble H3 mJollafed KOIQHUHEHTHI
BBHITSKKH. Bynem HasniBaTh B fajbHeHilleM 3TOT PAA HOPMaJbHBEIM
psioM KO3(HUHEHTOB BbITSKKH BTOPOH TIpYIbi CTaHa.

B rpade 11 nomelileHn! KaTralouiHe RHaMETphI, OINpeje/seMble

o ¢dopmyane
P D= D,— 0,5h.

B rpade 12 nanbl yrabl 3axsaTa, oOIpefleJieHHBIe C TOYHOCTHIO
mo 1°

B rpade 13 nomeuieHbl KOI(QHIUMEHTH ONMepeXeHusl.

3anaeMcsi yHcJioM OGOPOTOB B MHHYTY BBHITYCKaeMblX BAaJIKOB
m==156 (rpada 16). Orcioga onpepejisieM BbIIYCKHYIO OKPYKHYIO

CKODOCTh

. 2
v, = nD = M = 3,46 M/ceK.

Hanee onpesedsieM COKPYKHbie CKOPOCTH TO opMyJe:
_ v:¢:S,

92Sn
[MpuBeneM BLIYMCIHEHHE 3THX CKOPOCTEH B M/ceK:

g = 40205 975 28,
2449

v

n



qvs
17

718
718
718
718
718
718

c!
MM
21

54 | 38

49
67 | 47,5

A
20

62

88 | 63
63

Tabauya 32
h’

Tabauya 31

16

7
6
6
8
8

b
19
70
67
95

MM

Mfcex [o6lmun
15

"y
18

14

1,005 2,2

13

1,05 | 0,975 2,8
1,04 | 0,985 1,688 176
1,015; 1,009] 1,29

1,02

17

q'
1444 (1,185 54

n
ié
156

rpan.
12

19
23
23
27

60.0] 60.8/3960|1.315 88
44,7 44.8|5200 [1,925 124

15

"l
71,6 76,6{2960|1,34

122,5| 124,7/1710|1.31
99,7| 100,6| 2240 |1,31

o6[mun | 06{Hun| mm?
156

MM

11

429
417
421
405

14
523
| 525
527

408 | 27 l,028| 0,995| 0,954 44
qvS

10

1
1
1
1
1

v
Micex
13
3,51
951| 2,77
997, 2,21

982! 1,705 524
035/ 1,340 | 524

12
035] 1,005

S1
Sy

q
p
Mt

0

1

S
11
1,035
1,090[0
1038/0
503
0
000]1

Ah

1

I,
1,
I,

a
rpag.
10
17
17
20
20
24
25

I

AB

D
423
426
413

432

KanuGpopka 3aroropku 45°X 45 MM

MM

5 | 430

Kaau6poska 3arotoBkn 38 XX 38 M
4
5
6

AB

MM

63
87
80
112
105
149

Ah
17
18

MM MM | s

h

54} 54
71| 49
94| 62 | 26

b

MM
124) 63 {37 | 24 | 415

MM2

3200 | 56,6

,B| 67} 67 | 27

[

MM

l10000, 100 | 142 ] 142 ]

1,58 | 2025 | 45
1,83 | 5480 | 74,0

1,71

910 62,5 88| 88 |36 | 25

q
M
1740
5200

poospeo [ [ ]|

,34 | 2920

,925

MNe knerm

nan Kanabpa

,33 13

1,31
1,28 | 2280| 47

1
1

!1,205 1444/ 38
‘v&\‘

'

nm
Kaauépa

Hcexonuniii l
1
2
3
4
5
6

Ne Raetu
Ucxopnbt

Karubpossa Henpepvisrolx cranos 129
3,46 - 2025 . B
Uy = '—3%0— . 1,005 = 2,2,
v, =-226:2025 4985 _ | .688;
4086
v, = -240°2085 4 609 — 1,29,
5480
v, = 3,46 . 2025 . 0,995 = 0’954.
7300

Ilnsi  KOHTPONS TPABHABHOCTH MNPOH3BENEHHLIX BHIYHCJIEHHMH
g rpade 17 npuBeleHO mpousBeneHHe gvS, KOTOpPOe, Kak H Clemyer,
0Ka3anoCh nocTosiHHbIM. B rpade 16 ykasano yucio o6opoToB BaJ-
KOB, YIOBJIETBOpsiolllee MpHHATOH Kaaubpoeke. Ouno onpeaensercs
no popmyae

ITomemeHHel! B rpade 16 psAx yriaoBeIX CcKopocTeil n Gyaem
CYHTAThb HOPMAaJBHBIM DSAOM JAaHHOM rpynmbl Kjaerel cTaHa. dToMy
PNy CKOPOCTeH ROJIKHA YIOBJETBODATb KaJHGDOBKA BCEX OCTAJb-
HEIX 3arOTOBOK, MPOKAaThIBAEMBIX B CTaHe.

ITepexonuMm Tenepb K BLIYHCJIEHHIO KaJMHODOB HJISI TOJYUEHHS
keazpatoB 38)(38 Mm H Ap. MO YCTaHOBJEHHOMY HaMH METOAY.

ITonb3ysicb HOpMaJbHHIM DSAOM KO3(DHIHEHTOB BHITSIXKKH, HaXo-
IUM OpeABapHTeNbHO IJIOWIAAH KaJHGpPOB ¢, H YIVIOBble CKOPOCTH,
CTBeyalolllye 3TOH TpeABapUTENbHOH KadHOpOBKe n'.

[Tocne sToro nasi moJyyeHUss HOPMAJBHBIX YIJOBBIX CKOpPOCTeH 1,
YCTaHOBJIGHHEIX HaMH BBbIllle JJIA KJeTell CTaHa, ONpeleNsieM OKOH-
yaTeqbHO MWIoLlaau kaaubpos ¢ , no dopmyne

H, HaKOHell, OKOHYATeJIbHO PACCUHTbIBaeM JHHEHHble pa3Mepbl Ka-
JHOpPOB, OTBEYAIOIIHE MOIYYEHHbIM IVIOIAASIM HX.

Onpepenenne psina Kadu6poB Mo BTOPOMY METOAY IJisi 3arOTOR-
kit 38 )X 38 mm mpuseneHo B Tabn. 32. B rpade 2 ykasau wop-
ManpHBIA PAN KOI(HIUHUEHTOB BHITAMXKKH 32 HCKJIIOYEHHEM pg, KOTO-
PuIil ompeneneH W3 Clenyolero:

100 - 100
¢ 38.38
1,205.1,31-1,28.1,34.1,33

be = = 1,925,

O Bakas 578
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72

66
90
87
85

hl
MM
103
133

MM MM

bl

Tabauya 33

72
123
162

b

Tabauya 34
MM

"

q'

373 90

305 95
23
45

.....

wt

ql
M2

156 |

n
ofmun| mmd

nl
06| mun

qvs

8| 6880 1

124,7, 31201
100,6; 4070 1

' 124,3
99,8
76.6 5585 1
5 60

(o0

907
906
905
906
907

78.6| 176.6| 7580|1275 147
59.3| 60.8| 9660(1.026 145

81,5
59,

n’

o6{mun {o06[mun
100,0; 100,0; 5574!1,314| 108 | 105

qvs
1248

1248

v
Mlcex

44
76
15
685
29

.....

v
Mfcer
3,12

S
Sn

s

rpax

D
MM

050| 0,965 2
028| 0’087 2

025| 0,990 1
oo1| 17015 1

-----

1
i
1
1

3

19
19
23
19
30

421
424
412
395
414

1,013| 1,007| 1.666] 1248
1,042 0.979| 1.21

1,020

o
13

Tpan
26

24

D
MM
405

AB
MM

6
5
5

5 | 403
2 |39

AB
MM

Kann6poska 3aroToBkm 76 X 76 MM
10

Ah

KannGpoeka 3arotoskA 51 X 51 MM n 64 XX 64 mm
MM

23
24
21
56 | 24

72 |
66 '
124
85 !

Ah
MM
35
41
9

h
MM
108
103
133

MM

72
‘ 95
64: 90| 90 34

85
— | 165

51

MM
108
143
144

MM

c
76

MALd

3130

10000 | 100 1 141 | 141 ‘ ' ' ‘
MM

"

205, 2600
28 | 4100

[

1,28] 6774
1,34] 7390
1.0t| 9900

Kanu6épa

3
5

N

RIETN HJIM

Wexonnuiit \10 000\ \ 142 \ 142 \

Hexonusrii
Kaautpsg
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Ilns yMeHbllleHHs Yyraa 3axBata 6-% Kanu6p no/XKeH GObTh
osanbHbIM (puc. 37). ITaomwanb oBaJa

2bh
, ge = 3
oTCIO[A
by = 22920 124 um
2.63

Kararomuii nuamerp B KBagpatax W pomGax D=D,— 0,5 h;
B oBate D=Do— 3 h.

Buiyncnenusi, npuBeneHHbie B Taba. 32, He TpeGyiOT AajbHeHAIINX
nosiCHeHHH.

CpaBHyBasi TOJIyueHHBIH M3 TIpeXBapHTENbHOM KaJHGPOBKH DSk
YFJIOBHIX CKopocTedl n’ ¢ HOPMAJbHBIM DSAOM N, BHAHM, YTO KaJlH-
6poBKa TOMJIEXKHT BeCbMa He3HaYHTEJNbHOMY HCIDPABJEHHIO TOJhKO
BO 221r1 H 4-M Kanubpax, 4YTO H cAelaHO B Ta6u. 32 B rpagax
17—21.

CpaBHHBasi TOJNy4YeHHYI0 KaJHODPOBKY HJs 3aroToBok 4545
H 38X38 mm ¢ AaHHBIMH 3aBoJa, Mbl BHAHM I[IOYTH MOJIHOE COBMAa-
JIeHHe B CTOPOHaX KBaRpaToB (MM): ’

3aBOACKAS & . 4 + ¢ o o 4 .. . . . 45 57 76 100
BolumcnesHas . . . . . .. ... . 45 56,5 74 100
3aBoacKasgt . . . . . . .. . .. .. 38 47,5 63,5 100

BoluucnenHag . . . . . . . .. .. 38 47,5 63 100

Briuncnenne kanu6poBku Ans 3arotoBkH 5151 u 6464 mm
nomerteHo B 1a6a. 33. Uto6el u3 omHOro psxa KaauGpoB MOKHO
CeIo mONy4YHTh OGe 3aroTOBKH, KauuGDOBKY CHEAYeT Da3MECTHTb
B 1—5 knerax. ITonp3ysicb HOpMaJAbHEIM PSAJAOM KOS(HIHEHTOB BHI-
TSIKKH, ONpexessieM:

100 - 100
51 . 51

= = ] 422,
Fs 1,205.1,31-1,28- 1,34 ’

Brluucnenus, npuBencHHble B Taba. 33, He TpeGYIOT MosicHEHHIL.
W3 taGmuuer BMaHO, 4TO B NpefBAPHTENbHON KaaHGPOBKe BechMa
HesHayuTeILHOMY HCNPaBJIEHUIO NoaBepraduch 4-fi u 5-i KaauGpst

Pacuer xanuGpoBkn 3arotcBkH 76X76 mm npuBener B Tabi. 34,
He TpeGyioleli NOACHEHHH,

B ra6a. 35 npuBenena cBonka Kajau6poB BTOPON IPYMIbL Hempe-
PBIBHOI'O 3aroTOBOYHOrO CTaHa, OTBEYAlOIIHX HOPMaJbHOMY psaIy
YrJI0BBIX CKOpOCTeH.

o*



132 Kaaubposka npo:stoix npodused

_

*  CxeMa kaau6GpOBKH mpeacTaBieHa Ha puc. 37. OHa BnoaHe cos.
najgaer co cxeMoH 3aBoja.
Tabauya 35

Csoaka Kanu6pos BTOPO/ rpynnn HeNpepbBHOrO
3aroTOBGYHOro CTaHa

38x38 mm | 45X45; BTX5T ma| S1x51; 64x64 ua |T6XT8 s

“ﬁﬂpﬁgﬁu " ¢ b h ¢ b h ¢ b h c! b1 &
1 156 | 38 54 | 54 | 45 63| 63 ] 51 72 72 |~| = —~

2 1247, — 7 49 | — 87| 56 | — 95 66 |- — —

3 100,6| 47,5 67 | 67 | 56,6 80 | 80 | 64 90 90 {76/108/108

4 76,6 — 95 62| — 112 73| — 123 87 |—|147/103

5 60,8 63 881 8 |74 (105(105] — | 162 | 85 |—|145/133

oBan
————
6 448 — 124 | 63 | — 149 | 08| — —_ —_— == ~

‘Urak, ycraHoB/IeH MeToA KaJHGPOBKH HENpepHIBHHIX CTAHOB IPH
pa3Hoob6pa3Hoii mporpaMme NMPOKATKH NMYTEM OMNpeAeSieHHss HOpMaJib-
HOro psiia 4ucia o60poTOB BaJIKOB B HempepbiBHOH rpymne kiereil.
HenaMeHHbII HOpMaJbHBIH DS YIVIOBHIX CKOpPOCTeH ycTaHOBJEH
JKECTKOH luecTepeHHON mnepefaueif oT OAHOro ABHTATENS H MOJOXEH
B OCHOBY KaJIHODOBKH BcexX Mpoguyel, KaTaeMBIX B CTaHe.

3anaya paspeliaercsi COBeplleHHG TPOCTO, €CJHH KaxKaasi KJeTb
o6cly:KHBaeTCs OTAeNbHBIM peryJupyemblM JBHratedemM. B sTOM
ciyyae HeT HEOOXOAMMOCTH C TAaKOR TOYHOCTBIO IpUAEPIKUBATBHCH
‘onpeneJIeHHOTO HOPMAJIBHOFO DSiZa YIrJAOBHIX CKOpOocTedi B CTaHe.
Tém He MeHCe, MOCKOJIbKY PaBeHCTBO

gqvS == const,

Jiexalee B OCHOBE JaHHOro MeTo/Ja, SBJISETCs BaXKHbIM OpraHH3a-
"UHOHHBIM  (pakTOpOM, oOecneyHBalOIUM OTCYTCTBHE Y3KuX MeCT
B MpoUecce MpPOKaTKH, — NPeMJIOXKEeHHbIH METOJl TPHMEHHM TaKXe
‘i KO BCEM MPOYHM pOJAAaM HelpepPLIBHBIX CTAHOB.

Ilpn oueHb WHPOKOH MporpaMme MPOKATKH H NPH HeoGXOZHMO-
CTH JOCTHTHYTb TOYHOCTH MNpoduyefi B pa3NUYHbIX KJIeTsAX mpeiso-
JKeHHBIH METOJ JaeT BO3MOXHOCTb OGOCHOBLIBAaTb Ty HJH HHYIO
KQMOHHALMIO KECTKO CBSASAHHBIX MeXay coboil Kierefi B ornedb”
HBIX TpyNNax craHa. '
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Ha pwuc. 37 npeacraeieHa cxema KaJHOPDOBKHM HeNpepbiBHOTO
3arOTOBOYHOTO CTaHa C JBYMA TrpylnaMH Kiered nmo 6 nap Bajkos
B KaxaoM. [luaMerp Bainkop mepBoli rpymnsl — 610 mu, BTopok —
457 mm. CTaH MOXKET BBIMYCKAThb cJelylouiye ceueHHs 6e3 CMeHHl
paJKOB: JAHaroHanb kBajpata 127, 101, 152, m 184 X 114,
203 X 79, 89X 124 u 162 XX 109 Mm w3 nepBoil TPyNmnbl H THALO-
pnalib KBagpara 76, 63,5, 57, 51, 47,5, 45 u 38 u3 BTOPOI rpymNmLL.

HcxonubiM siBnsiercss GaioMc KBagpaTtHoro ceveHus or 190,5 mo
200 #m. B mepBoii Mo XOAy MPOKATKH [ape /BajXOB MOMeEILa0TCs
asa Kanubpa, Bo BTOPOH — TPH, B Tperbell — uerhipe. [lociennuit
kanu6p Tperbeit napbl (184 X 114) aBasiercst BHNYCKHbIM AJsI CYTY-
HOYHOro HENpepblBHOro cTaHa. B uerBepToif mape BajkoB nofe-
walorTcst Tpu Kajaubpa; mocnegHuii H3 HHX SBASETCA BBITYCKHBIM
TAKXKe JJIS MOJIOC WJIH JIeHTOYHOI 3aroToBKM, a gBa JApyrue (152
u 127 mm) BHIYCKAIOT 3aroToBKYy, TMOAJNEKAIUlyl0 paspesKe, HIH
noJiocy AJsi TMATOH Mapbl BajdkoB. B msaTol mape BajkoB moMella-
I0TCA TPH Kaaubpa, OJAMH M3 KOTopuix BhNyckHol (1623<109);
B IIecTolf — qBa BHIMyCKHBIX Kanu6pa (101 XX 101 u 124 X 89 mm).

Kamu6p 101101 mm pnaer Takke TOJAOCY ANS NHTaHHS CJe-
IyIoIlell Fpymmbl, BHIyCKalOlled IeCTh YKa3aHHBIX paHee CeueHHH
3aroTOBKH.
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NMOAroTOBUTEJBHBIE HJIU BBITA)KHBIE OBAJIbHBIE
U KBAJAPATHBIE KAJIUBPbI

Bhilte 6bUIO BLISICHEHO, YTO CHCTEMa 4YepeAyIOIHXCS OBaJIOB
H KBaJpaTOB CIOCOGCTBYeT SHEpPruyHoi BHITSXKKE H YCKOpsieT Mpo-
KaTKy. IlostoMy 3Ta cHCTeMa TNIpeHMYILECTBEEHO H MpHMEHSeTcs
B OGXKHMHEIX H NMOJATOTOBHTEJBHBIX KJETSX MEJKOCOPTHBIX H cpel-
HECOPTHHIX CTAaHOB, B KOTOPbIX Heo6xoAauma GhICTpasi NPOKaTKa
BCJIEJICTBHE OBICTPOrO OXJaXKAeHHs TOHKHX mpyTkoB. Ecaum kamiu-
6poBKa CTpeJbyaTbIMH PYYbsIMH M poMOaMH BaJIKOB IJISI MPOKAaTKH
KpyrJjoro ejesa ToNIMHOIO 38 MM H3 KBaJpaTHOH 3aroTOBKH
101101 mm cocrout u3 19 Kanubpos, TO KanubpoBKa MO CHCTeMe
OBaJ — KBaJpaT [Jsi TIPOKATKH TOro Ke pa3Mmepa M3 TakoH xKe
3arotoBkH Mmeer Bcero 10 kanauGpos.
15 MoAroTOBHTENBHBIX MMM BHTSXKHEIX KANHOPOB  pasMephl
oBana (puc. 38) ompenenstorcsi no Tabia. 36, mpuyem mpeaBapH-
TEJbHO  OnpeaensieTcs
¢ TOJUIHHA oBajNa h ™o
CTOpOHe KBajpaTta, cie-
JAYIOLIEro 3a OBAJIOM B
NOpSIAKE TIPOKAaTKH.
Touuny oBaJa ayu-
Ile Bcero 6paTh paBHOA
CTOpOHe KBajpaTa, B
KOTOpHI oOBan 3amaer-
csA, MHHyC 2—4 mm, B
33aBHCHMOCTH OT BeJlH-
YHHBl KBaJpaTa.
Hanpumep, ans npo-
BOJIOYHOrO CTaHa peKo-
MEHOyeTCsl  YMeHbluaTh
ee Ha 2,0—2,5 mm, miaa
MEJIKOCOPTHOrO CTaHa —
Ha 2,56—3,0 MM u 1na cpeaHe- M KPYMHOCOPTHOTO CTaHa — HA
3,5—4,0 mm.
[Ipu onpeneneHHH LIMPHHBI OBajla MOXHO HOJb30BAaThCsl IpaBH-
noM: yeMm Gosibllie BBITSXKKa, TeM LIHpe XoskKeH ObiTh oBajt. Koa-
(HIHEHT BBHITAXKKH OT KBajpaTa K OBaJy NHpH NpOKaTKe KayecTBeH-

Puc. 38, TMoctpoenne oBaabHOro KanuGpa
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HOH CTaJlH MOXHO GpaTh B mpefenax 1,3—1,6, a or oBana Kk xBan-
pary — 1,2—1,5 {3€]. ,

(OCHOBHOE JOCTOHHCTBO CHCTEMBl OBaJl — KBaJipaT — BO3MOX-
HOCTb paboThl ¢ GOJbIIHMH BBITAKKAMH.

b b
Bosbliioe 3HaueHne uMeeT OTHOIUEHHE n - dem Oonbuie W TEM
9HeprHYHee [POMCXONMT BHITSXKAa MeTaqna B Bajkax. Ha mpak-
b .
THKE OOBIYHO OTHOIIeHHe - HaxoAuTcs B mpeaenax [36]: B Hops

MaJbHBIX oBatax — 2,1—3,2, B cpe3aHHbBIX H TpanenoHJaJbHbIX
oBajax — 2,8—3,9.
Ins oBana onpenensieM TOJIHHY [0 (opmyJie

h;, = (,—y — AB,

rie ¢ — CTOPOHA KBajpara;
3Hasg h, u Q, (cM. Huxe), no taba. 36 Haxonu™ F, H T ,, KOTOPHIG
RIOJIHE OMpENEeAIOT MOCTPOEHHe Kajaubpa.

Onpenenenne miollafedi oOBaJOB H KBaJAPaToB MPOM3BOJHATCS
cAeAyIomEM 06pasoM.

KosduuueHT mnpupallleHnsi BHITSKKH 3, [IPH Tepexofe OT KBal-
paTa K OnmxaiillleMy oBaJy MoxHo 6parh [30]:

3,=0,7 ]/1601/CZ,

rie Q, — mJIoWAaAb KBajpara.
[TosToMy KO3(HIMEHT BHITSIKKH OBaja B KBaApaTHOM Kaaubpe

5
=14 0
p=1470

il nJjowanb oBajia
3, .
(=1 —n .
Qn+ ( + 100) Qn
Hmess nomanb oBana, no ta6ia. 36 Jerko ONpeneuTh BCe €ro
KOHCTPYKTHBHBIE 3JIEMEHTHL.
ITnomane oBana Cn+t JaeT BO3MONKHOCTb ONpeNeJdHTb mpupa-
LieHKe BHITSDKKM TIPH [epexojie oT oBaJja K OauxaiimieMy G60Jb-

uieMy KBajpary:
3,,.“ Z‘/ 160 ‘/_Qn+1 '

a4 cneaoBaTesibHO, KO3(HUHEHT BHITAXKKH KBajpara B OBaJIbHOM
Kanubpe H miomwaib KBajpaTa

Qn+2 =< 1 + %nl-’(_):) )' Qn+i .
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R

Ta6ruya 36 INporonxenne raba, 36
Ta6auua AJs onpeAejeHHs pa3MepoB OBAJIOB

— T T T b_ i r _b- Q T _b_ Q »
b Q r [ Q r b Q r & h h ke h h hi
h b h b A h ™

_ 2,51{ 1,725 | 1,8250 | 2,84 | 1,040 | 2,2664 || 3,17 | 2,155 | 2,7622
1,10 | 0,843 | 0,5525 | 1,57 | 1,127 | 0,8662 | 2,04 | 1,423 | 1,2004 2,652 1,732 | 1,8376 [ 2,85 | 1,946 | 2,2806 [ 3,18 | 2,161 | 2,7781
1,11 | 0,849 | 0,5580 || 1,58 | 1,133 | 0,8741 | 2,05 | 1,430 | 1,3006 2,53 1,738 | 1,8502 | 2,86 | 1,953 | 2,2049 | 3,19 | 2,168 | 2,7940
1,12 0,855 | 0,5636 || 1,50 | 1,140 | 0,8820 | 2,06 | 1,436 | 1,3109 2,54 | 1,745 | 1,8629 || 2,87 | 1,959 | 2,3002 | 3,20 | 2,175 | 2,8100
1,13 | 0,861 | 0,5692 | 1,60 1,146 } 0,8700 | 2,07 | 1,442 | 1,3213 2,554 1,751 | 1,8756 | 2,88 | 1,966 | 2,3236 | 3,21 | 2,181 | 2,8260
1,14 | 0,867 | 0,5749 1,61 | 1,152 | 0,8980 |1 2,08 | 1,440 | 1,3316 2,56 | 1,758 | 1,8884 [ 2,80 | 1,972 | 2,3380 | 3,22 | 2,188 | 2,8421
1,15| 0,873 | 0,5806 ' 1,62 | 1,158 | 0,0061 | 2,09 | 1,455 | 1,3421 2,57 | 1,764 | 1,9012 || 2,90 | 1,979 | 2,3525 | 3,23 | 2,194 | 2,8582
1,16 | 0,878 | 0,5864 | 1,63 | 1,164 | 09142 | 2,10 | 1,462 | 1,3525 2,58 | 1,770 | 1,0141 | 2,01 | 1,985 | 2,3670 | 3,24 | 2,201 | 2,8744
1,171 0,884 | 0,5922 | 1,64 | 1,171 | 0,9224 |} 2,11 | 1,468 | 1,3630 2,50 | 1,777 | 1,9270 || 2,92 | 1,002 | 2,3816 | 3,25 | 2,207 | 2,8002
1,18 { 0,890 | 0,5%81 { 1,65 | 1,177 | 0,9306 } 2,12 | 1,474 | 1,3736 2,60 ] 1,784 | 1,0400 [ 2,03 | 1,998 | 2,3962 [ 3,26 | 2,214 | 2,9069
1,191 0,896 | 0,6040 | 1,66 | 1,183 | 0,9389 | 2,13 | 1,481 | 1,3848 2,61 | 1,790 | 1,9530 || 2,94 | 2,005 | 2,4109 || 3,27 | 2,220 | 2,9232
1,20 | 0,902 { 0,6100 1,67 | 1,189 | 0,0472 | 2,14 | 1,487 | 1,3949 2,62 | 1,797 | 1,9661 || 2,05 | 2,001 | 2,4256 | 3,28 | 2,227 | 2,9396
1,21 | 0,908 | 0,6160 (1,681 1,196 | 0,9566 | 2,15 1,493 [ 1,4051 2,63 1,803 | 1,9792 | 2,96 | 2,018 | 2,4404 (3,29 | 2,233 | 2,9560
1,22 | 0,914 | 0,6221 || 1,60 | 1,202 | 0,0640 f 2,16 | 1,500 | 1,4164 2,64 | 1,809 | 1,0024 || 2,97 | 2,024 | 2,4552 || 3,30 | 2,240 | 2,9725
1,23 | 0,920 | 0,6282 (1,70 | 1,208 | 0,9725 | 2,17 | 1,506 | 1,4277 2,65 | 1,816 | 2,0056 || 2,98 | 2,031 | 2,4701 | 3,31 | 2,247 | 2,9890
1,24 | 0,926 | 0,6344 (1,74 | 1,215 | 0,9810 | 2,18 | 1,513 | 1,4281 2,66 | 1,822 | 2,0189 || 2,99 | 2,037 | 2,4850 || 3,32 | 2,253 | 2,0056
1,25 | 0,932 | 0,6406 (1,72 | 1,221 | 0,9806 |l 2,19 | 1,519 | 1,4490 2,67 | 1,820 | 2,0232 | 3,00 | 2,044 | 25000 | 3,33 | 2,260 | 3,0222
1,26 ( 0,938 | 0,6496 (| 1,73 ( 1,227 | 0,9982 | 2,20 | 1,526 | 1,4600 2,68 | 1,835 | 2,0456 { 3,01 | 2,050 | 2,5150 | 3,34 | 2,286 | 3,0389
1,27 0,944 | 0,6532 [ 1,74 | 1,233 | 1,0069 | 2,21 | 1,552 | 1,4710 2,60 [ 1,842 | 2,0590 { 3,02 | 2,057 | 2,5301 | 3,35 | 2,273 | 3,0556
1,28 | 0,950 | 0,6596 (1,75 | 1,240 | 1,0156 | 2,22 | 1,528 | 1,4821 2,70 | 1,848 | 2,0725 | 3,03 | 2,063 | 2,5452 | 3,36 | 2,280 | 3,0724
1,29 ( 0,956 | 0,6660 (1,76 | 1,246 | 1,0244 | 2,23 [ 1,545 | 1,4032 2,71 | 1,855 | 2,0880 | 3,04 | 2,070 | 2,5604 [ 3,37 | 2,286 | 3,0802
1,30 | 0,962 | 0,6725 || 1,77} 1,252 | 1,0332 | 2,24 | 1,551 | 1,5044 2,72 | 1,86t | 2,0006 || 3,05 | 2,076 | 2,5756 || 3,38 | 2,292 | 3,106!
1,31 0,968 | 0,6790 (1,78 | 1,258 | 1,042t | 2,25 | 1,558 | 1,5156 2,73 | 1,868 | 2,1132 || 3,06 | 2,083 | 2,5009 (3,39 | 2,209 | 3,1230
1,32 0,974 | 0,685 | 1,79 | 1,265 | 1,0510 | 2,26 | 1,564 | 1,5269 274 1,874 | 2,1269 | 3,07 | 2,080 | 2,6062 [ 3,40 | 2,306 | 3,1400
1,33 | 0,980 | 0,6922 (1,80 1,271 | 1,0600 |l 2,27 | 1,570 | 1,5382 2,75 | 1,881 | 21406 || 3,08 | 2,096 | 2,6216 [ 3,41 | 2,312 | 3,1570
1,34 | 0,086 | 0,6989 | 1,81 1,277 | 1,0690 [ 2,28 | 1,577 | 1,549 2,76 | 1,888 | 2.1544 |[3,09 | 2,103 | 26370 | 3,42 | 2,319 | 3,1741
1,35 | 0,992 | 0,7056 || 1,82 | 1,284 | 1,0781 | 2,20 | 1,583 | 1,5611 2,77 | 1,804 | 2,1682 | 3.10 | 2,109 | 2,6525 || 3,43 | 2,325 | 3,1912
1,36 | 0,998 | 0,7124 (1,83 | 1,200 | 1,0872 | 2,30 [ 1,500 | 1,5725 2,78 | 1,900 | 2,1821 || 3,11 | 2,116 | 2,6680 | 3,44 | 2,332 | 3,2084
1,37 | 1,004 | 0,7192 | 1,84 | 1,296 | 1,0964 | 2,31 | 1,506 | 1,5.840 2,791 1,907 | 2,1960 || 3,12 | 2,122 | 2,6836 | 3,45 | 2,339 | 3,2256
1,38 | 1,010 | 0,7261 1,85 | 1,308 | 1,1056 | 2,32 1,602 | 1,5056 2,80 | 1,913 | 2,2100 | 3,13 | 2,120 | 2,6092 § 3,46 | 2,345 | 3,2426
1,39 ( 1,017 | 0,7330 | 1,86 ( 1,309 | 1,1149 | 2,33 | 1,609 | 1,6072 2,81 | 1,020 | 2,2240 | 3,14 | 2,135 | 2,7149 | 3,47 | 2,352 | 3,2602
1,40 | 1,023 | 0,7400 | 1,87 | 1,315 | 1,1242 | 2.34 | 1,615 | 1,6189 2,82 | 1,027 | 22381 (3,15 | 2,142 | 2.7306 || 3,48 | 2,358 | 3,2776
1,41 | 1,029 | 0,7470 | 1,88 | 1,322 | 1,1336 [ 2,35 | 1,622 | 1,6306 2,83 | 1,033 | 2)2522 | 316 | 2,148 | 2,7464 | 3,49 | 2,365 | 3,2050
1,42 | 1,035 | 0,7541 || 1,80 | 1,328 | 1,1430 | 2,36 | 1,628 | 1,6424 ’ ’ ' ' ’ 3,50 | 2,371 | 3,3125
1,43 | 1,041 1 0,7612 [ 1,00 | 1,334 | 1,1525 (12,37 1,635 | 1,6542
1,44 | 1,047 | 0,7684 || 1,0t | 1,341 | 1,1621 | 2,38 | 1,641 | 1,666l
1,45 | 1,053 | 0,7756 | 1,92 | 1,347 | 1,1716 2,23 1,648 | 1,6780

(o
%:22 }:ggg 8:;353 }:32 }:ggg }:}g(l)g 3141 }:gg‘: {:g(\gg ITo njomanyd Keaaparta JErko OnpeaeciasitoTcd KOHCprKTHBHblC
1,48 | 1,071 | 0,7976 || 1,95 | 1,366 1,2006 | 2,42 | 1,667 1,7141 3JeMeHTBl KBajapaTHoro Kaaubpa. CropoHa kBajpaTa
1,49 | 1,078 | 0,8050 || 1,86 | 1,372 | 1,2104 | 2,43 | 1,674 | 1,7262
1,50 | 1,084 | 09,8125 | 1,97 | 1,379 | 1,2202 || 2,44 | 1,680 | 1,7384 —
1,51 | 1,090 | 0,8200 | 1,98 | 1,385 | 1,2301 | 2,45| 1,68 | 1,7500 ]/—
1,52 | 1,006 | 0,8276 || 1,00 | 1,301 | 1,2400 | 2,46 | 1,693 | 1,7629 =V Q,
1,53 | 1,102 | 0,8352 2,00 | 1,398 | 1,2500 | 2,47! 1,700 | 1,7752
1,54 | 1,108 | 0,8429 || 2,01 | 1,404 | 1,2600 I 2,48 | 1,706 | 1,7876 .
1,55 | 1,115 | 0,8506 | 2,02 | 1,411 1,2701 | 2,49 ( 1,712 | 1,8000 A¥aroHadu KBajapara, sBJSIOIIHECH BBICOTOH H IIMPDHHOH KajaHOpa
1,56 | 1,121 | 0,8584 12,03 | 1,417 | 1,2803 [ 2,50 | 1,739 | 1,8125 h u b, paBubl
h=b=14lc.
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1. Onpepenende psja OBAJBHHIX H KBaAPaTHHIX KaJHGDPOB

Onpegsennm psifi OBAJBHBIX M KBAaNPATHLIX KaJWOGPOB, HCXONA M3
BBIycKHOTO KBajpaTa ¢, = 11,35 mxu.
IMnowaaes KBagpara

Q, = 11,352 = 129,5 mm®.
Kos¢uiuent npHpalleHHsi BHITSXKKA OpH Nepexolie K oBafy

3, = 0,7 1/160- 11,35 = 29,49,

KosduuueHT BHITAXKKH
py = 1,294,

IMuowans oBaJia
Q.= 1,294 - 129,5~ 167,6 MM

ToamuHa oBaJja
h,=11,35— 0,05 - 29,4 = 9,88 smn.
Raxonum

& _ 72,
%

IMo Ta6a. 36 HaxoAuM COOTBETCTBEHHO 1,72 3HauyeHHe OTHOIUeHMI:

P2 _25 u 218l
hy B

Orcroga
by =2,5-9,88 =247 mm;

ry=181-988=179 mm.

BriuepunBaHHe MOJNYUEHHOIO OBaJia MOXKHO IIPOH3BECTH CJefyio-
mwum obpasom (puc. 38).

ITpoBenss B3aHMHO TMepneHIMKYJspPHblE KOHCTPYKLIHOHHBIE OCH
AB u CD, orknapwiBaeM or O BBepX H BHH3 1O Y5 hy H BJIEBO
i BOpaBo mo 15 by. Uepes Touku p, m, ¢ U p, n, ¢ PaKHycom paB-
HBIM I, IPOBOAHM ILYrH pmq H pnq.

Mexny BankaMmu pnesnaercsi 3a3op s==2+3 mm. 3akpyriaeHus
paguycoM ro=—0,1 b 3aKanumBatoT npoduas kaaubpa.

IInomanb oBanbHOrO Kajau6pa, BLIYEPYEHHOTO MNPH TMOMOLLH
YKa3aHHOIO NpHeMa, OTBeyaeT IJOWIaxM oBana, onpefefseMoll TO
Taba. 36.
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Pacuer caenyiouero ksajpaTta paeT npupaileHne KosdwHumeHTa

BbITAXKKH -
By = ‘/1601/_ 167,6 ~ 46%,.

KosuuueHT BHITAXKKH KBagpaTa B OBaJbHOM Kaau6pe IpHHH-

MaeM
w = 1,46,
[Tnomaar kBampara

Qs = 1,46 . 167,6 = 244,7 ms?.
Cropona KBajapara

€5 = ]/ 244,72~ 15,7 MM.

Ouaronanu KBajpara
hg =bg= 1,41 - 15,7=22 wmn.

BriyepynBaHne KBaJpaTHOrO Kajgu6Gpa MOXKHO HPOH3BECTH CJe-
aylowum o6pasom (puc. 39).

Ha B3auMHO NepneHAMKYJsDHBIX KOHCTPYKUHOHHHIX ocax AB
u CD orknapuiBalotcst h; U bs; MONyuYeHHble TOYKH m, P, n H ¢
COGRMHSIOTCS NPSMBbIMK JIHHHA-
M4, Mexny BaakaMu [eJaaeTcs I
3a30p s==2 +3 mm. 3axpyrie-
Hus pagmycoM ro==0,1 h; 3a-
KaHYHBAIOT MNpo¢Huab Kaaubpa.

IlpuBeneHHbIN pacyeT B KaJb- 4
HefilueM JacT cJeRyIOLHH oBal,
3aTeM KBajpar, H T. 1., HO Tpe-
OyeT KOHTpOJIS yroJ 3axBara,
KOTOPBIH HE NOJKeH OblTb GoJib-
ure 30°. Ecau yroa mpessluaer 7
30°, To Heo6XomuMo B HalbHeH- Puc. 39. IToctpoenue KsaapaTHOro
UleM MPEKPaTHTb KaluOpoB- Kanu6pa
Ky 1o cHCTeMe oOBaJ — KBajpaTt
4 oOpaTHTbCA K POMOHUYECKHM HIM K INIOCKHM DYYbsiIM WJIH YBeJH-
YHTb NHAMETP BaJKOB,

OnpepmennM 1Jis8 mpuMepa YroJ 3axBaTa B Cjiyuae TOJbKO HUTO
NpofeaHHbIX oNpefie/ieHHA pa3MepoB OBAJbHOTO H KBaJpPaTHOIO
KanuOpoB, npeamoJaarasl, 4To KaJHOGPOBKa NPOM3BOLHMTCS B BaJdKax
Anamerpom D =300 mm.

OBanpHeifi kaau6p HMeeT JuHaMeTP Bajlka B IAyGHHE pyubs
Dy =300—9,88~290 mnm.
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B mero moctynaeT KBaipaTr co cropoHoit ¢=15,7 mm, cneno-
BaTeJbHO, BEPTHKAaJbHOEe o0XKaTHe

H—h=15,7—9,88 =5,82 mn.
Orciona npu nomowH ¢(opMysH

(H—h) =D, (! —cosa)
ompeneJsieM a.
Onpegenenne yno6HO HPOH3BOZMTH cJeAyiomHM obpasom. Ha-
XOJJUM

H—h 5,82
cse =] ——v-=1—"-=0,88.
D, 200 '
[To HalimeHHOMY 3HAUEHHIO cOSy B Tabl. 1 HaxoauM 3Haye-
H—n

Hue g Cos 30°-==0,866; ecan 1— 7 OKaXKeTcs MeHblle 3TOfl Be-
[¥]
JHYMHB, To z > 30°% B AaHHOM cJayvae.
cosz2=0,88 un a<30°

Tak e ompenesseM 3HaueHHe o IJIS KBaxpaTHOro KaauGpa.
Jnamerp Banka g ray6uHe KBaJpaTHOrO pyubs PaBeH

D, = 300—141:1135=284 mm.

B xaaubp noctyinaer oBad pebpom by ==24,7 mnm.

Beptukanwnas aumaroHanb KBajpaTHoro kKanumGpa hy=1,41-
11,35 =16 mm, mos1oMy BepTHKaapHOe obxatHe H — h==247 —
—6=8,7 um. Orciona

cosa=1—"1=0604 u o0<30°
254
B ofoux ciyyasix npejefbHbii yroJ 3axBaTa He JOCTHTHYT H,
C/IeI0BATENbHO, MOXKHO NPOAONNKA: b JAajee KaJHGDOBKY IO CHCTeMe
OBaJl — KBajpar.

Ecau nyTeM TOJBKO 4TO H3JOXKEHHOro IMpHeMa  BHIYHUCJIEHHS
psana KaauGpoB mo CHCTeMe OBaJ — KBaipaT MOJyyaloTcss MNpeneib-
Hple YIJbl 3aXBaTa, TO AaJbHEHIIHH pacyeT MOXHO BEeCTH IO [pH-
Mepy CHCTeMbI KBaapaTt — poM0, T. e BbIUMCIAA PAL KBaapaToB
H BCTaBJSIA MeXAY HHMH DS OBaJioB ¢ NOCTOSAHHBIM KO3(hH-
L HEHTOM BHITSIXKKH, KAaKOH [MO3BOJAIOT NPUMEHATb AHaMETPH BaJIKOB
HIH YIJIBl 3axBarTa.

2, CucremMa KaJauGpoBKH Kpyr — oBaJ

ITepBrie ONBITHI MO0 H3YYEHHIO CHCTEMbl KaJHOPOBKH KpYr — oBal
H BHe[peHHIO ee Ha 3aBopiax onucas Il. A. AnekcanupoB [46].

Dra cucTeMa HaXoAHMT Bce GoJsibliee NPHMeHeHHe, rJlaBHbIM o6pa-
30M IMpH NPOKAaTKe KPYIVIKX npo¢uieil W3 KaueCTBEHHOR cTaJH.
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BoablINM NMpeHMylIeCTBOM CHCTEMBI KaJHGPOBKH KPYr — oBaj
ABJIAETCA NJ1aBHOe (opMoM3MeHeHHe Ge3s oGpa3oBaHHMs ° OCTPHIX
YI7I0B M pe3KuX nepexonoB. OTCyTCTBHE OCTPHIX YIJIOB Ha TpoKa-
ThIBAEMBIX [10JOCAX MPHBOJHT K DaBHOMEPHOMY OCTHIBAHHIO Me-
Taja.

B cmbiciie paBHOMepHOCTH pacnpenielieHHsl 3J€MEHTAPHBIX BbITH-
HEK MO CEYEHHI0 CHCTEMbl KPYr — OBaJl HMeeT 3HAUHTENLHOE Mpe-
MMYILECTBO mepen cucTeMOd oBaj — KBajxpar. Haxoseu, npu mpo-
KaTKe B CHCTeME Kpyr-— oBaJ IOYTH BOBCE YCTPaHSIOTCH CKJIafKH
H CKJaJOYHbIE TPEILHHH B MeCTax CBOGONHOIO YIUHDEHHS MeTanJa.

Puc, 40. KanuGpoeka oBaa—xkpyr:
a — KanH6poBKa ¢ NJOCKHMH OBajJaMH; 6 — KanHOpPOBKa ¢ OGLIYHEIMH OBaNaMH

JBa BapHaHTa KaJHOPOBKH IO CHCTEME KPYr — OBaJ MOKA3aHM
Ha puc. 40, a Takxe B Tabu. 37.

OcHOBHbIM pasnuyueM KaJuGpoBoK siBJsieTcd ¢opMa 0BaJjos
(B omHoO#i OOBIYHHE 3JUIMNTHYECKHE OBAJbl, a B JPYroil NJIOCKHE),

Ha puc. 41 nmokasaHa KaauGpoBKa KpYrJoro npoguis auamer-
pomM 24—33 mm Ha craHe D =300 mm. 3pmecb obpauiaer Ha ceba
BHUMaHHe OpDUTHHANbHAs (opMa OBAJIOB, UMEIOUINX YXKe He TJIOCKHe
GOKOBBIE TIOBEPXHOCTH, @ BOTHYTHIE,

[1. A. AnekcannpoB [35] NpPHBOOHT TaKxXKe TPHMED KaJuGpPOBKH
Kpyraoro npoduasa auaMerpoMm 24—25 u 30 mm no cucTeMe Kpyr —
opaa (taba. 38).

OcoGeHHOCTBIO NocJefiHel ABASETCA INPHMEHEHHE B TPETheM
IpOMyCKeé YEepPHOBOrO KaanOpa B BHAE HENpaBHJILHOIO Kpyra, uro
BOBCe He 06513aTeJIbHO H BBI3BAHO MECTHBHIMH YCJOBHSMH.



Bozomobka cevemvem 52x5¢

Jazomobka cevenvem 55155

=300 mx

oBall Ha crade D

Puc. 41. Kaaunbposka kpyrioro mnpoduas
IHameTpom 24—33 Mm NO CHCTEMe Kpyr—

e —
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Tabruya 37

PaKTHYCCKAE BEJHYHHH 0GXKaTHA H KOI(HUHENTOB BHTAXKKH NPH NPOKaTKe
¢ xaanGpoBKoR Kpyr—opada

o & : .
Pasvepn % é ; HOB(DH:;IS;; Redop 8
cegeHnd b . o3 % 2
dopMa Kammopa HOTOCH =:§ Ss g3 & = ; g
ot =2 = 0 © ]
we | Es|EE ZE|E| B
HE | BE |28 %8 | B | % S
MNepeuit BapuaHT
Ksagpar . . .| 64,8X66,4 | 4015 | — — — —_ — —
Inockwii oBan . | 81,3%33,6 | 2500 | 31,2 | 14,9 | 0,52 | 1,22 | 1,61 | 24°00’
Kpyr . .. .|47,0x46,6 | 1760 | 34,3 | 13,1 | 0,58 | 1,18 | 1,42 | 23°40’
TMnockuii oBan . | 59,0%x 26,1 | 1220 | 24,5 | 12,0 | 0,47 | 1,25 | 1,44 | 21°00’
Kpyr. .. .. 35,1x34,8 | 940 23,9 | 12,7} 0,59 1,57 | 1,30 | 21°15’
Bropoit Bapuanur
Keappar . . .| 64,3X63,7 | 3870 | — — -— _ — —
Onamnc . . .| 77,0x29,6 | 2610 | 24,1 | 12,7 | 0,62 | 1,20 | 1,48 | 21°10’
Kpyr. . . .. 49,7x48,4 | 195¢ | 27,3 | 8,8 | 0,64 | 1,22 | 1,34 | 20°20"
Oamunc . . . .| 60,9%26,3 | 1400 | 22,1 { 11,0 | 0,54 | 1,22 | 1,36 | 20°00’
Kpyr. .. .. 36,5%36,2 | 1030 | 24,4 | 9,9 0,60 | 1,38 | 1,39 | 21°2%

3aBos «DJeKTPOCTasb» NPOH3BOIAUJ NPOKATKY TFOTOBOrO MEJIKO-
COPTHOro Kpyrjoro mnpoduisi, DoAb3ysach CHCTeMOH KaJHGPOBKMH
Kpyr —osan [47). T. A. Bunorpanos u A. T. IMetun [48] Takxke
ycrnewHo onpoboBanu KaldHOpPOBKY MO CHCTEME Kpyr — OBajl Ha 4YH-
cTOBOH JUHHU cTraHa D ==300 mm.

I. A. BuHorpanoB npemJioXuJl METOAHKY pacyera KaJHGPOBKH
Kpyrjioro TnpoQHAs mo CHCTEMe KDYr— oBajl H JAaj CJeAyIOLyio
tdhopMyany nas onpenesieHusl HJOIIAXM IJIOCKOro oBaja [49]:

Q = bh —0,215h% 31

[Tnocknit oBan KOHCTpyKuuu, npennoxenHof I1. A, Anekcauapo-
BoiM [46], HMeer GoJiblliie NPCHMYyLIeCTBa nNepel OGBIYHBIM 3JUIHIT-
THYECKHM, TaK KaK YCTPaHseT 3aTpylLHEHHs B OCYIIECTBJAEHHH Npa-
BHJIBHOTO H JIErKOIO 3aXBaTa OBAJbHOH IOJIOCH KPYIVIBIM KajJuOpOM.

[Mnocku#i oBanm XOpOIIO HIET B NPOBOIKAX M AaeT HauboJiee
paBHOMepHOe pacnpellenenie 3JEeMEHTapHBIX BHITAXEK [0 CeyeHHIo
Npu NpoOKaTKe B KPYrJioM Kanaubpe.
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Tabauyq 33
Kaan6poska Kpyriaoro npodnas no cHCTeMe Kpyr—oBaJa
—_— T i | TTTTTTTT—
Pasmeprn Kaaulpa 2 § Kood. nedpopMammn -
_ = . —_— 3
dopma o 2 g % . E 5 E
xaanbpa (] 2 = B g g e 5 :
g2 | £ g”z 3 g £ 5 5 £
23 g2 g3 3 > 3 E @ >
Kpyranii npodpuns nuamerpom 24—25 uum
] 52 52 | 2700 | — — —_ — — —
Aununbiii 37 60 | 2214 | 15 8 [0,711} 1,15 | 1,22 18°45*
OBan . . .| 27 64 | 1670 | 10 4 10,730; 1,07 | 1 33 15°00/
Kpyr . . .| 41 36 | 1176 | 23 9 10,641 1,33 (1,42 23°55"
Oan .. .| 23 46 970 | 13 5 10,639 1,12 | 1,21 17°00/
Kpyr . . .; 30 30 706 | 16 7 10,652 1,30 | 1,37 19°10’
Osan Sl 36 594 8 6 | 0,733 1,20 { 1,19 13°15’
Kpyr . . .| 24 | 24 | 452| 12 2 | 0,667/ 1,09 | 1,31 | 16°20’
Kpyr l 25 25 491 | 11 3 10,69 1,14 | 1,21 15°35’
Kpyrawi#t npoduns auamerpom 30 mMum
55 55 13025 | — —_ - - — —
Aupynptit . | 41 64 | 2625 14 9 10,745 1,16 | 1,15 18°20°
Opan . . .| 3l 69 | 20457 10 5 10,756/ 1,08 | 1,28 15°00°
Kpyr . . .| 48 40 | 1578 | 21 9 (0,696 1,29 | 1,30 | 22055’
Osan . . .| 29 53 1138 | 11 5 10,725/ 1,10 | 1,14 15945’
Kpyr . . .| 36 36 | 1018 7 7 |0,679 1,24 | 1,36 20°00'
Opan .. .| 28 41 854 8 5 10,758] 1,14 | 1,19 13°30'
Kpyr . . .| 30 30 706 | 11 2 10,732[ 1,07 | 1,21 16°00’

B rta6a. 39 npuBemeH:bl KajHOGPOBKH KPYrJioro npoduis puamer-
pom 32 u 25 mm u3 cranu 1035, paccumTaHHbIE HAMH H JaBUIHE
NOJIOXKHTENIbHbIe pe3yJbTaTbl [P MPHMEHEHHH Ha YHCTOBOH JIHHUH
crada D =300 mm [48].

B stux Kanu6poBKax Bce OBasbl, 32 HCKJIOUEHHEM IpeNyHCTO-
BHIX, OblM nyockuMH. [IpokaTka mpoxoausa Jerko, IJ1ajko, HecMOT-
psl Ha TO, YTO KOJIHYECTBO NPONYCKOB ObIJIO COKPAIEHO Ha aBa MO
CPaBHEHHIO co cTapofi KajuOpoBKOH Mo cucreMe poMm6 — KBaapar.

Takum o0pasoM, nokasaHa BO3MOXHOCTb NDHMEHEHHs1 CHCTeMbl
Kpyr — OBajJl He TOJNbKO AJSl UEPHOBBIX, HO H /I YMCTOBBIX JHHHA

0Py NPOKATKe KPYIJIOro npoguis.
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) Tabruya 39
KaanGposka no cHcreme Kpyr—osaJ ‘
2l = g5 ilzs =
5| s I3 | ge <l 3 g &
= Sa - %, 2 5 | q = g
z| ©8& o 9 | HE | 2| & a ” 4 =

’

Kpyraw# npopunr puuamerpom 32 mm

0 OsBan |64,4] 39,0 {2185 | = | = | — Ofxum- | O6xum-
Hasl Has
1 Kpyr [46,0| 46,0 | 1761 |1,24(18,4| 7,0, 17°20’ I Yncro-
Bas
2| Osan |31,2| 53,0 | 1444 (1,22|14,8| 7,0 19°00’ I »
3 Kpyr |38,0| 38,0 | 1134 (1,2715,0| 6,8 19°00’ v »
4] Oean [28,5| 48,0 | 960 [1,18 9,5]10,0{ 15°00" \' »
51 Kpyr 32,5 32,5 | 834 1,15/10,4] 3,6 15°30’ VI »
Kpyraué npodunp nuamerpom 25 mMum
0| OBan }35,0] 61,0 | 187Q | — | — | — -— O6xum- | O6KUM-

Has Hasg
1| Kpyr |41,3] 41,3 | 1343 [1,39017,7 21900’ I Yncro-

8,8

Osan [22,0( 49,5 | 995 (1,3518,2 9,3 20°30’ I »
Kpyr (30,0 30,0 | 732 (1,36/19,5] 8,0 21°30’ 13 »
Osan |22,2| 35,2 | 576 |1,27| 8,0] 5,2 14°00’ Vv »
Kpyr |25,4| 25,4 | 507 |{1,14] 9,8/ 3,2 15°00" Vi »

LW

3. Cucrema xaauGpoBKH KBajpaT—cCTyneHbKa—peGpo—oBaJ—Kpyr

OCHOBHOe NPEHMYIIECTBO CHCTEMBbI KaJHOPOBKH KBafipaT — CTY-
NeHbKa — peGpo — oBaJl — KPYr 3aKJio9aercsi B MOJYYeHHH YHCTOM
NMOBePXHOCTH 6Jarojapsi XOpOLIEMY VAaJeHHIO OKaJHHH B pe6po-
BbIX KaimuOpax. KpoMe Toro, mpu 3Toff CHCTeMe ycTpaHeHa BO3MOXK-
HOCTb 06pa3oBaHus CKJaAOK, TaK Kak Iojoca, uaymas H3 peGpoBo-
ro xajaubpa B OBaJ, 00XXHMMAaeTcs MeHblIE, YeM NpelUYMCTOBOH KBaj-
pat B cucteMeé oBas — KBajzpaT. [IosTOMy oOnHchiBaeMasi CHCTEMa
Hala TNpHMeHeHHe INPH INPOKAaTKe BLICOKOKAUeCTBEHHOH Jerupo-
BAHHOH M HMHCTPYMEHTAJbHOH CTAJH.

Ha puc. 42 npuBeneHa cxemMa NpDOKaTKH Kpyrjoro mpoduias
Auamerpom 42—60 mm Ha craHe D =360 mm no cucreMe KBal-
PaT — crynenbka — pe6po — oBaJ — Kpyr, a B Ta6i. 40 — naHHsle
Mo KaauOpoBke Kpyrjaoro npoduns auamerpom 42—60 mm [35].

10 3axas 57
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Tabmya 49

Kaan6poeka Kpyriaoro mpodmas nmamerpom 42—60 mm Mo cHCTeMe

KBaJpaT—CTyNneHbKa—pebpo—oBaa—kpyr [35]

1 —_
2 KueTsb 3 Kae 4 Kaethb 5
{ Knernp Th Katery,
—_—
r:- o
= ow
-] -y
. 0P|
pomOur ¢ yraom 100° o:_" gg CTYNeHBbKa pebpo oBaja Kpyr
22| g8
=3 0
AR | H

PasMeDH CTOPOH, MAt

PagMepH, MM

0587 7Y|—|—|—|— |62,0x81,5|62,7%71,0 55,75 60
958779 | — | — (72|70 | 58,0x76,5 | 58,5%66,0 | 51,3%X70,0 | 56
9587/ 79| — | — | 72|66 | 54,5%70,0 [ 54,0x62,0 | 57,7x65,0 | 52
95 87|79 — | — | 70162 | 62,0x68,0 | 52,5%59,6 | 46,0x63,0 | 50
95187179 | 72| 72)| 66| 60 | 50,0x65,0 | 50,0%x57,0 | 44,0%60,0 | 48
9587|7972 66|60 |55 | 46,0x61,0 | 47,3%52,5 | 41,5X56,0 | 45
95| 87|79 (72|66 | 58|53 |49,0x56,0 | 44,0x55,6 | 58,8x38,5 | 42

IMoctpoenue peGpoBbIX KaaubpoB, mpejaHa3sHaueHHHIX AJA yAa-

neHuss okajuubl (pHc. 42, 3), cllefyeT NPOH3BOIUTHL C YYETOM BCEro
copTaMeHTa KPYrJhX npoduiaelt (mis omHOR NOJNOBHHBI COpPTaMeR-
Ta Gepercsi omMH peGpoBofi KajuOp, AN HPYrod MOJOBHHBI COPTa-

[}

Pnc. 42
CHcTeMa kpaapar —
STyneHbka — pe€po —
5 0BaJl — Xpyr

MeHTa — BTOpO#t Kaaubp). CTpena BOrHYTOCTH KanuGpa Gepercs OT
2,5 no 7,0 Mu B 3aBHCHMOCTH OT pa3mepa kpyra. lllupuuy kaan6pa
clieyet ompelesiiTh IO (opmyme

B=1,15d 45 mn,
rae d — MaKCHMaJbHHIN AuaMeTp Kpyra TOfA rpynnel, Aas KoTopol
npenHa3HaueH peGpoBOA Kajauop.

Koaduuuenr BHTAKKH B pebpoBoM Kauambpe clenyer nmpuHHMaTh
B npepenax 1,18—1,24 [36].

TJIABA 9

KAJIHBPOBKA KOHEYHOTO NPOAYKTA MPOCTHIX
' APOYHIIEA

1. YnctoBbie M OTAeNOuHbie Kaaubpnl AJst Kpyriaoro
H KBajapaTHoro mpoduiei

®opma yHuCTOBLIX KaJqHOPOB 3aBHCHT OT NMpOGHJIsS NPOAYKTa NpO-
KaTKH H NPeJCTaBJdeT IOYTH TOUHYIO KOMMIO MOCJEIHEro.

Tak Kax mpokaTka 3aKaHYMBaeICs INPH TeMIepaType OKOJOo
700—800°, To NpPoAYXT npoKaTKH NPH OXJaXAeHHH JO KOMHATHOM
TeMNepaTyphl COKpalllaeTcsl B CBOHX pa3Mepax Ha HEKOTOPYIO BelH-
uPHY B 3aBHCHMOCTH OT KO3(HIHEHTa pacCIIHpeHHs MeTajja M TeM-
nepaTypel KOHIA NpPOKAaTKH. MoxHO oGecneuuTb TOUYHBIE pa3Mephi
npodHJIA NpoKara, eciHu JHHe#Hble PasMepHl XOJOAHOro Mpoduit
ymuoxuth Ha 1,015—1,013, npuuem mnorpemrHocTh He MpeBBILIAET
AeCATHIX AOJNEH IPOLEHTa.

KpoMme atoro orcrynienus ot npoduias nporykra, Npopuib pyubs
HMEET ellle HeKOTOphle APYrde OTCTYIJIEHHS, CBs3aHHbe ¢  (opMoilr
npo¢uasa U BIAMAHHEM Ha ero AedopMalUi0 TePMHYECKHX YCJAOBHR
MPOKATKH M OXJaXKIeHHS.

Takoro posa orcTymjieHHS NPHXOAMTCH pacCMaTpPHBaTh HHAHBH-
AyanbHO Ha KaXJoM npo¢uie. PaccMorpuM mpocteiiive npoduiH.

Kpyrawi uncrtoBoft Kanu6p. Haa xpyrioro mpoduis
PEKOMEHAYIOT NpHAAaBaThb YHCTOBOMY KaauGpy ¢opMy, oTcTymaro-
UyI0 OT OKDYXHOCTH TaK, UTO BEPTHKAJbHLIA JAHaMETp Hejaercs
paBHbIM d;==1,01 d, a ropusoHranbubifi b, = 1,02 d, rne d — pas-
Mep npodmas B XxosonHoM cocrosHHH. OcHoBaHHEM IJis 3TOro-
iBJieTCs yBesanHdeHHe (PAKTHYECKOH BLICOTHI BHIXOAAIIEH MOJOCHL
BCJIENCTBHE YIPYrHX AedopMalldii BaJKoB H OPYrHX JeTalel cTaHa
B MOMEHT NpONYyCKa.

Jns oyeHb MaJbIX pasMepoB Kpyriaoro npoduis, Kak, HampH-
Mep, AJs NPOBOJIOKM, Pa3sHHIA B JHAMeTpax CTOJNb HHYTOXKHA, 4TO
ee MOXKHO He NMPHHUMAaTb B pacyeT NPH KOHCTPYHPOBaHHH KajuGpa.
Ona xpyrnoro npoduis toaiie 10 MM MOMKHO MOJL3OBATHCS MpPH
BBIYEPUMBAHWH KanuOpa CJIenylOlHMH NpueMamu (puc. 43).

1. Das kpyrmoro npo¢uisi, NpoKaTHBAaeMOro B NpPOBOJKaxX, Ka-
Jiu6p BHIUEpUMBaeTcss Takum o6pasoM. Ha BsaumHO mNepneHauKy-
JSPDHBIX OCAX HAHOCAT BepTHKAJdbHO d;==1,01 d ¥ rOpH3OHTaJLHO

bi=1,02 d; coenuHssi TOYKH @ H b OPAMOR JHHHEH, BOCCTAHABIH~
10+
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BAIOT B CePeNHHE 3TOrO OTPe3Ka MEPHEHAHKYAAp IO NePeCeYeHus
C JHHMell bd B TOUKe Oy, KOTOpAasl CIYXHT LEHTPOM OKPYKHOCTH,
«OYepUHBalOIlle BEPXHIOID MOJOBHHY Kajiubpa; MOCTYNas TaK e

Puc, 44. Tloctpoenne kanu6-
pa KPYIHOro KpYrJoro mpo-
pa dana (cmoco6 1)

Prc. 43, IToctpoenme uu-
CTOBOrO KPYIVIOrO KaJjauG-

¢ auHHeR cd, HAXONAT LEHTD Op HHXKHeHl IOJIOBHHBl OKDYXKHOCTH
KaJH6pa.

3a3op s MexAy BaJKaMH Jejaercsi 1—2 mm B 3aBHCHMOCTH OT
pasmepa Kanubpa. Pamuyc 3akpyraenusi r penaercst paBeuiM 0,1 d.

2. Ins Gosee KPYNMHBIX KPYTJLIX Npoduiell, NPOKaTHBaeMbx Ge3
NPOBOAOK, KanuGp BHuepuuBaeTcs cjaexylomum o6pasom. Tlpoeoasr
KPyr IHaMeTpPOM, YBEJHYEHHbIM Ha Ko3¢wuuueHr ycaaku 1,015
{puc. 44), u B Hem — ABa nuaMerpa AB u CD nmon yriom 45°
K FOPH3OHTalbHOH OCH. JI3 KOHIIOB 3THX HHaMETPOB, KaK H3 IIEHT-
poB, mpoBoasar ayru CM,D(CM,D) u AM.B(AM3B). Ha touek M,

Puc, 45, IMocrpoenne KagHO-
pa KPYNHOrO KpYrJoro Impo-
¢ana (cmoco6 2)

" Puc, 46, IlocTpoenue un-
CTOBOro KpYIJoro
Kaauspa

KaK H3 LeHTpoB, pamuycamm MjiC, M;B, M:D n M,A mposondr
coorBercrBenHo ayr# CF, BG, DG u AF.

3a30p s MexAy BankamH genaercs 2—5 MM, CMOTPA o BeJH-
yyHe - KaauOpa. 3akpyrnemus paauycom r=0,1d 3axanyusaioT
npopHJab Kaaubpa.
. 3. IlpHMensieTcsi TakKe CJHEAYIOWHA MpPHEM BhidepyHBaHHA.
Heprar xpyr tpebyemoro pasmepa -(puc. 45), 3areM u3 Touek 4
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i Gy paguycoM aB ueprar ayru BC H TeM Xe pajHyCcOM H3 Toyek
B u C — nyru, mepecekaiouine nepsbie B Toukax D, E,F u G} us
5THX Touek paguycoM GH ueprar kpusnie HI. Pamuych 3axkpyrie-
auil pu [ paBHH nomnoBuHe oTpe3ka BK. B pesyxaprare mnoayvaer-
csT TMOCTPOEHHE, TOXKAECTBEHHOE C IpeRbIAYIIHM,

4. Berpewaercs Takxke clenyioulee nocrpoenne. IlpoBoasT
B NAaHHOM Kpyre JABa AuaMerpa moj yrjoM 30° K ropusoHTasbHolt
ocH (pHc. 46) ¥ uepe3 KOHUB AuameTpa — KacaTeabHele AB muiu
gym,Boqe%qlegbee paguycoM AA us towek A. Pammyc sakpyriaeHuf
npu B =0,ld.
P IMpenoraenodnblii OBabHBIA Kaaubp AJsS KPYrJaoro npoduis or
95 no 50 mm npH wm, =1,02—1,03 MOXKHO BBHIYEPTHTHL CJaeNYIOUIUM
o6pasoM. Ueptar kpyr (puc. 47, a), Ansf KOTOPOrO HasHayeH oBall.
JlensT AMaMeTp ero Ha TPH paBHHE WacTH. PafHycoM, PaBHEIM ABYM
TAKHM 4YacTAM, YepTAT Apyroéi Kpyr (puc. 47,6). BeprukaiabHHA
IHAMeTP 3TOr0 Kpyra TakXKe JeNAT Ha TPM PaBHbe 4acCTH, dYepes
C v D nposopagT JNHMHHH, NapajlyieJbHble rOPH3OHTAJBHOMY IHaMeT-
py AB. Cermentnt Ce Ff w DhEg, cnoxennsie Bmecre, olpasyior

a

Prnc. 47. Tloctpoenne mpeAoTAENOYHOrO OBAJNBLHOTO
KaanOpa

HCKOMEIH oBax (puc. 47, a), KoTopulil cHaGXKaercs COOTBETCTBYIO-
KM 3a30pPOM H pajuyCcOM 3aKPYIJIEHHs, KaK Y OBalbHEIX KaJHGpOB
BoooiIte.

Kpapgpatrueit yuctoBoit Kaaub6p. KpynHbe copra
KBaaparHoro npoduaa karaioTcss 6Ge3 NMPOBOXOK H NMPOXOAAT ABaX-
Abl NTHENOYHBIA KaauGp, NMpudeM NpPH BTOPHYHOM IIpoXoje MoJioca
nosnpayuBaercss Ha 90°. -

Menkue copra KBaApaTHOTO NpodHJs KaTalOTCs B NPOBORKAX,
H R 3TOM Cjiyyae OTHEJOYHOMY KaJHODY NpejlllecTBYeT poMGHue-
CKufi KaJHop.

Ipy KpynHEIX COPTax KBaApaTHOro mpoduis Yribl NPH BepiHHEe
Pyubsd, T. e. A u B (puc. 48) menaior Goabiue 90°, 1 9eM MeHbIIe
TpeGyeMuiii npoduib, TeM O6oJbille YroJ, BeJHYHHA KOTOPOrQ KO-
aJebaerca mexay 91,5° u 90,5° IIpakTHuecKH 9TO NOCTHraeTCs TeM,
UTO rOPH3OHTANBHAS AMArOHAJL YIMHPsieTcs MO CPAaBHEHHIO C BEpTIH-
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KaJabHO® Ha | MM, BePTHKANbHAA Ke ONPEJeNsercs pacueToM, Kag
IMaroHaJp KBajpara, T. e. paBHa 1,41 c.

. B pampHefimeM nocTyaaloT cieayoumuM o6pasom. Ha croponax
monyueHHoro poM6a OTKIAaIBIBAIOT ©OT BEPIIHH TOPH3OHTANbHLIX
yrnoB D u C orpeskn ED u EC, paBuble V3 cropoHbl poM6a, H M3

Puc., 49. ITocrpoenne
XBajgpatHoro KaJjauGpa
" (cmoco6 1)

Puc, 48, IlocTpoenne 4HCTOBOro KBan-
partHoro kKaauGpa

Toyek E yummpsiior Kaaubp npHOGMIH3HTENLHO Ha 5% B Kaxkayio cro-
pOHY IOCPeACTBOM MNpPSAMOH Mam AYTH OKDYXHOCTH pamuyca I:==
=0,56 AB—0,5 s (puc. 49). 3asop MeXAy BaJKaMH §=2—3 MM.

Jpyro#t cnoco6 onpeneneHus
YIOMSIHYTHIX YHIHPEHHH COCTOHT
B ToM, u4ro uepes ToukH E
(puc, 48) npoBOmAT JHHHH, me-
pecekaroiueca mox yroom 110°

[IpuMeHsieTcss Takxe CcJaeny-
fomuit npuem (puc. 50). Ilpu
Toykax A u B crpourca yron
90,5—91,5°. U3 Toyek A u B,
Kak H3 LEHTPOB, paguycoM, pas-
HeiM AO u BO, onuchiBaroTcs
ayru OC. B rtoukax C Boccra-
HaBJIMBAIOTCS  HepNeHXHKYJIApHI
K CTopoHaM poM6a H H3 TOYEK
paauycoM, DABHEIM CTOPOHe KBajpara, BhIYEPUHBAIOTCH AYTH, MPOXO-
naume uepes Touky C, KOTOPHE H 3aBEPIIAIOT MOCTPOeHHe KaauGpa
nocjle HaHeceHHs 3a30pa MeXIy BajKaMu.

IIpu MeJKHX COPTax KBampaTHOTO Xejie3a (25 mm u MeHbILE),
KOTOpHle KaTaloT B NPOBOIKAX, yrini Aenaror 90° u Kamubp He yuH-
psIoT. 3a30p MEXAY BaJKaMuH B 3TOM clyyae paseH 1 ma.

Puc, 50, ITocTpoeHne KBaApaTHOro
Kasubpa (cnoco6 2)
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2. MoaroToBuTebHKE KaAUGPH IAS KPYrioro
H KBaapaTHoro mpoduaeii

ITonroroBuresmbubiMy KamuGpaMu mis KPyriaoro u KBaIpaTHOMO
npopuiasi OGWYHO cAyXKaT KaaubpH nO CHCTeMe 0BaJ — KBajpar,
£ TOCTPOEHHEM KOTOPHIX MBI YXKe ITOSHaKOMMJIHCH BBIIIE,

HucroBoMy KaauGpy KPyryoro Npoduwis wpeslecTBYer oOfuH,
a HMHOTNA JBa OBajla — YHCTOBO# 0Bajl W <«npenoBaj». UucroBoMy
OBANY HJH <«IpefoBaNy» NPEALIECTBYer INPEeIYHCTOBOA KBajpaT
¢ MpHTYIUIEHHHIMH yriamu. Ilocne sroro caenyer o6biuHas Kams-
POBKA, ONMHCAHHAs BhHIE HJS HOATOTOBHTENBHBIX CTAHOB, GoJblei
YacTbi0 110 CHCTeMe KBajpaT-— OBAJI.

Hucrosomy KanauGpy KBaJpaTHOro NMPO(MIIA NMpEMLIECTBYeT OAMH
HI¥ ABa pom6a M 3aTeM KBaApaT C HENPHTYIUIEHHHIMH yriamid. Ja-
Jiee, KaK H IJA Kpyraoro npoduis, GoJbirefi yacTbio CJaeayer Ka-
AHOpOBKa MO CHCTeMe KBaJPaT — OBaJl.

Hixe npupomsares ta6n. 41 u 42 ans nocTpoeHns Tpex mocael-
HHX Kanu6poB KPYINIOro M KBaApaTHOro npogpuias. TH TabaHIH OC-
HOBAHbl HAa MPAKTHYECKHX NAHHHIX, COOpAaHHBIX PasHLIMH aBTOPaMH.

Hns Kaxnoro pasMepa Kpyriaoro (KsampatHoro) npoduns no
1abn. 41 nHomxen GLHITb BHITOYEH CHNEMHAJbHBLIE MNPEAOTAENOTHHIM
OBaJIbHBI (poMOHYeCKUil) KanuGp, NPHIOMHLIY TONLKO IJia AAHHOTO
pasMepa Kpyryioro (KBaapaTHOTO) Npoduisi; HHOTIA TakkKe GHBaeT
HeOOXOAMMO MOCTPOHTH eMle CHeLyloUHi KalduGp onpeaeNeHHbIX
pasmepoB. OcTajbHble KaJuGpH OOLIYHO ABJNAIOTCA OOGLUIMMU ° ISt
HECKOJIbKHX Pa3sMepoB Kpyrioro (KBaApaTHoro) npoduis,

Taxum oGpasoM, nmpu HpoKaTKe TOrO HJIM APYroro pasmepa o6s-
3aTeJbHO IPHXOAHTCA BHOBb YCTAHABJIHBATL MJIH CMEHSTH TOJBKO
nocjenuue 2~—3 BaJjka, MPOUHE Ke BaJKH OCTAIOTCS HeCMeHSeMBIMH
anma paga npodumeft,

Uem, Gonbiue npoduiei MoryT o6CIyXKHBAaTh ONHH H Te XKe Ka-
NMHOPH MOATOTOBHTENBHLIX U OGXKHMHBIX KJIeTell, TeM Jyuiue, TaKk Kak
NpH 3TOM COKpAlllaeTcs NapK BaJIKOB, YMeHbILaeTcs BpeMs HAa CMeHV
H YCTAHOBKY HX M IOBBIIIAETCH, CJEN0BaTEAbHO, KO3(HIHEHT
MCIIOJB30BaHUA CTaHa.

Kaym6poBilukn 3aBofoB BHpaGoTanu (opMysnl IJis onpepene-
HHA pa3MepoB TIPeIYHCTOBOINO OBaJa, :

Tax, HanpuMep, Ha 3aBoje uM. IlerpoBckoru

b=1,25d 42,5 mm;
h =0,94d — 1,0 mm.
Ha 3aBoge um. d3epXuUHCKOTO
b=125(d—8) + 14 mu;
h=0,94(d—8) 46,2 mm.
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Ecau npeo6GpasoBaTh HOCHeNHHE BBIPAXKEHHS, TO NOXYIHM
b=1,25d +4 mm; h=094d — 1,32 mm.

Ha ocuosanun 3toro Il. A. Anekcanzpos [35] npennaraer
b=13d+2 mm; h=0,99d — 1,6 unm.

Cnoco6, npemnoxenuhfi .. H. Ocuxunnim {50],
B HCTIOJL30BaHUH (HOPMYJIH 0 y
= X ,

rae x — KO3(HLHEHT, MEHAIOMuACT B 3aBHCHMOCTH OT JHaMeTpa
KaTaemoro npodmis d. Tlnowaaps oBaja oNpeneNsiercd HCXOLS M3
BRITSKKH B Kpyre, paBHo#i 14%. OnpeneneHne b Npou3BOAUTCS Mo
Q u h ¢ nomousio Taba. 36.

Has onpenelleHnsi pa3MepoB MPeIYHCTOBOrO KBajapaTa NpH MPo-
KaTKe Kpyrioro npodmuias HanGomee nmpuemaeMofi sBiaseTcs (opMmya
M. I1. Fanemuna [51]

c=1,1d—1,0 unm.

Ilpn mocTpoeHHH NPEXYHCTOBLIX OBAJIOB IIMPHHY CJEAYeT GpaTth
paBHOA IMHMPHHEe YHCTOBOTO OBAJa, a TOJIIHHY — PaBHOH TOJILLAHE
YHCTOBOTO OBaJjra IJIOC ITOJIOBHHA aGCOVIIOTHOrO O6XKAaTHA OT Mpel-
YHCTOBOT'O KBajpaTa K YHCTOBOMY PBAJY. .

OcroBaHMe NpIIHCTOBOrO OBajia AOKHO NpPeACTaBAATh OGO
Ayry, OMHCAHHYIO PafyyCOM, PaBHHIM BEPTHKAJBHOH OCH NpexyH-
CTOBOrO OBajla. B KagecTBe MpPENYHCTOBOro OBaja MOTYT IpHMe-
HATBCA H 9HCTOBHI@ OBAJIbL.

3. Yncrosme 0BaJaL

UncroBble oBafbl MJast KPYryioro mpodbuis auaMmerpoMm no 50 MM
PeKOMeHIYeTCs CTPOUTh OfHHM PaJHyCOM, TaK Kak OBaJlbl, IOSTPOEH-
HHle JBYMsI pajuycaMH, JaloT NPO(PHIb C TYNBIMH BepLIMHaMH,
BCJICACTBHE YETO IMOJIOCH!, 3ajaBaeMble B HHX H3 IPEIYHCTOBOTO
KBaJipaTa HJIM OBaJla, He OCBOGOXKAAIOTCS OT OKAJHHEL

Ilpn mpokaTke xpyriaoro npoduns nauamerpoM Gojee 50 mu
OBaJibHble KaJHODH MOXHO CTPOMTb H OJHHM H ABYMS paauyCaMH.
Illupuny oBama npu #=1,12—1,14 pekomennyercs 6parb paBHOM
1,35—1,70 d, B 3aBucHMOCTH OT pasmepa Kpyra u TpeGyemo#i TOY-
HOCTH NpOKaTKu [36)].

4. KanuOpoBka Kpyraoro npoduis U NHPOBOJOKH

[pu BbITOYKE YHCTOBHIX KaJHGPOB IJIS NMPOKATKH KPYIJIOro i1po-
(Guis, KOTOPHIi HMEHYIOT «KPYIVIOE», PYKOBOACTBYIOTCS ONHCAHHBIMH
BhIILIe PaBHIAMH.

3aKiiovaercs
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Kpyrnoe nuamerpoM 4—12 mm HasmBaeTcs NpPOBO-AOKOH!,
ecJId IIOCTaBJsieTcss B BHue OyHTOB. Uale, OHaKO, NPOBOJOKY Ka-
taloT gHamerpoM 5—8 mwm. Kpyrioe Bhilte 8 mm nocraBasiercs rias-
HbBIM 00pa3oM B BHJE NPYTKOB.

TomuuHa IpOBONOKH OOLYHO HMeeT nepexonst B 0, 5 ;AL

Pasmepel npefoTAENOYHONO OBajlla M KBaJpaTa ONPEASIAIOTCH
tabn. 42 #Ns MPOBOVIOKH M KDYIJIOTo TpodHas, rAe d — JHaMerp
roToBOTO TPOAYKTA2 B XOJONHOM COCTOSIHWH, h-— BbicOTa OBalla
B KajauOpe, b — lupuHa oBajla B KaauGpe.

Jnst npoBOVIOKH HEGOJbIIHe OTKJIOHEHHs OT NPHBENEHHHIX COOT-
HOLIEHHH B BEICOTE OBAJIOB M KBAJPAaTOB He HMEIOT CYHIECTBEHROIO
3HayYeHHs, TaK KaK KOMIEHCHPYIOTCS YCTAaHOBKO# (HacTpofikoii) BaJ-
koB. TlosTOMy MOXHO NPHMEHNTHL clelyiomue GOPMyJbl AN 3fe-
MEHTOB .IPEAOTAEJIOYHBIX OBAJIOB:

h=0,99d ~ 1,6 MnM,
b=13d +2 mun;

NpHYEM CUHTAeTCsd, 4TO IIHDHHA BHIXOASALIErO M3 Kaaubpa InpyTKa
b, =1,18 d-+2 mmM, Tak KaK OBAJBbHHIA KaJXHGD He 3aMONHAETCH
BnovtHe, JlJia nmpHAanus OBaJy TOTHOHR BBHICOTH MeXIY BaJKaMH
OCTABJAETCS] 3a30p S, BEJHYHHA KOTOPOro JOJ/IKHA IPEBHIIATL
«Hrpy» BaskoB. «Hirpa» BalKos TONydaerca BCJEACTBHE 3a30pOB
y TMOAyLIeK, a TaKmke BCJEJCTBHe ynpyroi nedopmanud HAeraned
KJIeTH CTaHa.

Jns KpyTJyioro NMpHHUMAIOT 3a30p:

JAA NPOBOMIOKY &+ & « v+ 4 o « o o o« s o« 8§=0,5-1 um
Jduametpom 40 MM . . . . . . .. ... §=n104,5 MM
» #0200 MM . « . v . v i v 0. s S=0013 um

INpuBenennble 3a30pH PaCCYHTAaHbI TaKKe Ha BO3MOXKHOCTh ycra-
HOBKH BaJIKOB IIDH NpPOKAaTKe B JaHHOM KaauGpe Gojiee TOHKHX pas-
MEPOB KDYIJIOTO.

ITpu nmpomycke B yucTOBOM Kaaubpe oBaJ, NOCTABJEHHLI Ha pel-
po NMpH MOMOIIM MPOBOAKH, HMeeT BHICOTY OGOJIbIIEro AHAMeETpa

2
KpYrJoro kajiu6pa, HO yxe ero Ha BEIHUHHY YUIHDPEHHS.

YuupeHue Mg NPOBOJNOKM NpuHEMaercss 1,5—2 mm, coobpasqo
yeMy H BhIOupaeTcd ToJIIHHA oBaja. Ecan npu npokaTke B YHCTOBOM
KaquOpe mojyvaerca 3ayceHel, TO TOJIIMHY oOBaja YMeHbUIAOT
TIVTEM COOTBETCTBYIOLUEHi YICTAHOBKH BaJKOB 8 HNPENOTIENOYHOM
KJIeTH, H HAo6OpOT, — eCNH YHCTOBOA KaMHGpP  MOJHOCTBIO HE
3allOJIHAETCA H MPOBOJOKA MNOJYy4aeTCss OBANBHON, TO COOTBETCTBEHHO
YBeJIHYHBAIOT TOVMILHHY OBaJla TaKXKe YCTAaHOBKOW RAJKOB.

! Ha psane sasomos ropsvexaraHyio NPOBOJOKY. Ha3WBalorT KaTaHKo A,

8 oramnqne OT NPOTAHYTOH B XOJNOZHOM COCTOSHHH, HMEHYeMOX NP OBOJM O KO i,
ed.
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HMes B BHAy CKasaHHOe, MHOTNA WIS BCeX PasMepoOB KPYriioro
or 10 no 16 mm nmalOT ymupeHHe, paBHOe 2 MM.

®opMa OBala HMEET SHaueHHe HE TOJIbKO B CMBICIE MOJYYeHMs
TpeGyeMoro Koa¢uUHEeHTa BHITAXKH, HO M OGECIEYEHHA XOPOIIery
YIepXHBaHHS €ro MPOBOAKOA M OOCNeryeHHs BaJbLOBLIHKY 3aJayy
HOJIOCH B BaJIKH.

Uem Gofee OBaJl CIUI'OCHYT, TeM derde paGoTa BaJIbLOBIIHKA,
TEM JIyulle NPENOTBPAINACTCs CBEPTHIBAHHE NMOJIOCH B PYYbe; HO 3a-
To TeM GoJibille OTCTYMJEHHE OT TOYHOrO pa3Mepa NPOAYKTa Mpo-
KaTKH.

Ipusenennsie 06CTOATENBCTBA OGBACHSIOT BHIPaGOTaHHbIE MPAK-

b
THKOH OTHOIEHHA -, B OBAJbHOM Kanubpe, ykasaHHEle B TaGi. 41,

Tabruya 41
Onlomeimg B OBAJLHEX KaJaubpax
OBax
d, mm h b CTOpOHA KBafgpaTa ¢, MM
d k

5—=T7 0,69—0,78 2,35—2,5 d

7—9 0,75-0,85 1,75—2,10 d

9—11 0,80—0,85 1,67—1,80 d+(0,25+-0,5 mm)
12—15 0,80-0,87 1, 1,7 d+1 um

16—20 0,87—0,90 1,5—1,6 d+2 um

21-25 0,90-0,92 1,47—1,5 d+3 um
26—35 0,90—0,94 1,47—1,5 d<4-3 mm
36—40 0,90 1,4—1,5 d+ (4= mm)
42 - 50 0,91 1,4 d+4 (812 mun)
52—60 0,92 1,4 d+ (1215 mum)
65—80 0,92 1,4 d+ (12+ 15 mm)

Pa3smepsl npenoTAeNIoOYHOr0 KBafipaTa AOJMKHE OHThL ONpeeeHbl
GoJiee TOYHO, 4eM pasMepHl OBaJla, TaK KaK OHH ofecHeyHBasoT
TpefyeMylo IUIOIaAb CEYEHHsT METalla B OoBaJjie, HECMOTPS Ha pery-
JUPOBKY TOJILIHHE ITOCJIENAHErO HACTPOAKON BaJIKUB.

[Tpu npomycke KBajapaTa B YTOJINEHHOM YCTAHOBKOH BaJKOB
oBaJie Mojoca YUIHpseTcs MeHbile, H HaoOOpoT, MPOMYCK KBajgpaTa
B CXAaTOM OBajle COoNpoBoxAaercsd OoabiuuMm ymuperueM. Ipunumas
B ce6s1 ONpejeIeHHOr0 pasMepa KBajpaT, OBaJbHbIA KaauGp He3aBH-
CHMO OT YCTAaHOBKH BAJIKOB BbIYCKA€T DaBHOBEJHKOE eMy Mo MJO*
IWagd Kpyrioe ceueHHe.

TakuM 06pazoM, TOYHOCTH NPENOTAENIOUHOrO KBajpara ofecte-
YHBAET TOYHOCTb KpYrJIoro npoduas. B ta6m 42 npusenenst pa3mepbl
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TPENOTAENOYHOTO KBAAPATa, KOTOPHIX PEKOMEHAYETCS MpHAepKh-
BATHCS.

B orHomleHnu NpoBOIOKY CKa3aHHOE MOATBEPKNAETCA AEHACTBYIO-
IAMH NpAMEPaMy KaJHGPOBKH TPeX NOCJIGAHHX PYYbeB AJIS NPOBO-
JIOKH, COOPaHHBIMH Pa3JHIHEIMH aBTOPaMH M CBEJCHHLIMHM B Ta6y. 42.

Tabruya 42
Pasmepsi Tpex NocaexHHX KaaHGPOB AJA NPOBOJOKA

Hsanpar Osaa Hpyr

ABTODH

b
E
x

b+ h, mm d, mm

Qelinann . . .., L. .

Bposo. . . . .
» « ¢ e

Bicr u Bayap .
» »

8,66%3,4
8,7%3,5
8,0x3,75
8,0%3,5
8,2%3,5
8,0%3,0
8,5%3.5
8,75x3

8,5%3,8
9,5%4,0
10,5%4,3
11,0x4,5
12,0%5,0
13,0%6.0
14,0% 6,75
16,0x7,5

]
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U3 Tabs. 42 BHIHO, YTO B TO BPeMs, Kak [Js OJHOIO H TOTO €
pasmepa NpOBOJNIOKH (5 MM) pasMephHl oBaJia Pa3JiMYHBI, — Pa3Mephl
KBaJipaTa BMOJIHe HOCTOSIHHEI (3a HCKJIOYEHHEM OJHOTO Cayyas).

TouyHocTs npotuiIs POBOJOKH 3aBHCHT OT YCTaHOBKH 03all2, OT
IJIMHBl TIPOBOJIOKH H OT TeMImepaTyphl 3aroToBkd. Koae6aHue TeMm-
nepaTypel 3aroToBKH BJeyer 3a cobofi 64Jbiyi0 Hrpy BalKoB, 60Jb-
luee YIIHPEHHE, a CJENOBaTeNbHO, H 6oJbilee BHIIOJHEHHE YHCTOBO-
ro Kanunbpa. Uem piruHHee NpOBOJIOKA, TeM OoJibille pasHHLA TeMIle-
paTypel INepegHero M 3aJHEro 'KOHLIA €e, a CJAefOoBaTes]bHO, H
pasHuna B ¢opme cedeHHd ee MO AJIHHE; rOPAYHA KOHEN NPOBOJOKH
He OyleT BHIIONHEH, Ona Oylder OBaJbHAa; 3afHHA KOHel MoOXKer
HMeTb 3ayCeHel BCJIECTBHe NepenojiHeHnss Kaau6pa. [las npokar-
YHKa BHITOJHEEe IPOH3BOANTH OBAJILHYIO NPOBOJIOKY BO H30eXkKaHHE
Ge3ycloBHOro Opaka H3-3a 3ayCeHIleB, HO 3TO IPOTHBOPEUHT
HHTEpecaM 3aKasyHmKa. ITo OOGCTOATENBCTBO CTaBHT Mpenes JIHHE
NPOKaThiBaeéMOofi IPOBOJOKH H 3aTPyAHSET MNOBGIIIeHHE MPOH3BOAH-
TeJbHOCTH CTaHa. Bo3MOxHO GoJsblllasi CKOPOCTb MPOKATKHM olecme-
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YHBaeT BLICOKYI0 HJH Goviee PaBHOMEPHYIO TEMIIEPATYpY TIPOBOJIOKR
1o JJIHE i CITocOGCTBYET MOHHXKEHNIo Gpaka i OBaJbHOCTH.

Kaymu6poBKa CJEQyIOHX, TaK Ha3hBaeMBIX BBITSXKHBIX, PYUbER
NPOHM3BOAATCH O 3HAKOMOJi HAM cHcTeMe KBaapaT— obat. OnHako
BHITSIXKKH 3[1€Ch peKOMeHAyercss 6paTh HeCKOMbKO MEHbLIHE, 49eM Tpy
npokaTke Gojiee TOJACTHIX Npoduiech, Bo u3bexaHHe OLICTPOrO H3HO-
ca KaJauOpoB H, CJENOBATEJbHO, 4aCTON CMEHh BaJKOB.

[Mpu BLIYHCIEHHH IJIOIRAJAEH BLITAXKHBIX KaauGpPOB MOXKHO MOJIb-
30BaTbCsl NpPUBEleHHHIMH paHee GOpPMyJaMH fas  KodduiuueHrta
npHpamieHusl BHITSAXKHM OT KBaJpara K OBaJy

a,,—_-o,7l/ IGO‘/Q—,,_’

H OT OBaJla K KBazparTy

5, = l/lﬁOl/Q,, .

Jns onpenejeHuss JAUHEHHBIX pasMepoB OBaJbHBIX KaJHGpPOB
POBOJIOYHOTO CTaHA COCTaBjeHa TabJ. 43.

Tabauya 43
Onpenenesne pa3MepoB OBaJbHHX KaJHGPOB MPOBOMOUHOI'0 CTaHA

LN . L 2 T 2

h h ks h h ks
1,67 0,9445 1,1870 2,35 1,6300 1,6230
1,70 0,9730 1,2083 2,40 1,6900 1,6553
1,75 1,0156 1,2400 2,41 1,7069 1,6625
1,80 1,0600 1,2700 2,44 1,7425 1,6792
2,08 1,3333 1,4512 2,50 1,8125 1,7185
2,18 1,4375 1,5146 2,75 2,1400 1,8800
2,25 1,5156 1,5585 2,85 2,2800 1,9400
2,30 1,5725 1,5967 3,00 2,5000 2,0356

»

Kpome ykasaHHBIX BHIIlIe PHEMOB pacuera psjaa Kanu6pos ipu-
XONHTCH pelarb 3ajady CBENeHHS K MHHHMYMY UMCJIa KaJguOpoB,
a cJenoBaTeNbHO, H IapKa BAaNKOB, CHOCOOHBIX OOCHYXKHBaTh
ipOKAaTKy BO3MOXHO GoJiee HMIMPOKOro COPTaMeHTa Ha JAHHOM CTaHe.
IosToMy cutenyer BoipabarThiBaTh He KaJHOPOBKY OTAENbHBIX NMpodu-
Jieff, a KaauGpoBKy BaJKOB NAHHOTO CTaHa.TO B OCOGEHHOCTH OTHO-
CHTCHl K NPOBOJOUHBIM, MEJKOCOPTHBIM H CPEIHECOPTHBIM CTaHaM.

JInsa nosicHeHWst CKa3saHHOro NpHBeNEM KaaHOPOBKY MpPOBOJOYHO-
ro craHa, MPH 5TOM MBI OCTAHOBMMCSl H Ha psilie NPYruX (akropos,
onpeeNsioAX KaNtHuOpOBKy.
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5. Kaau6poBka NPOBOJIOYHOrO CTaHa

ITpoBosIOKa mpoKaThiBaemw:si OGHYHO: 1) M3 3aPOTOBKH CeueHiem
or 150X 150 mo 80X 80 mm npu muuue or 900 mo 1700 s,
A3 3arOTOBKH, NOJYYaeMOH B HENpPEepPhIBHLIX
Gosbiiell  yacTbio
50 X 50 MM, npu AJMHHE NpeHMYIIECTREHHO oT 3,5 0o 9 A, HO Tak-
xe (pexe) npu miamHax ot 1,7 mo 3,2 .

Ckasagnoe noaTsepxjaercss TaGjl. 44, rie NpPUBELEHHl pasMepHl

unorga 2500 mm; 2)
craHax, ceueHHeM oT 65 X 65 no 35X 35 mm,

3arOTOBOK AEHCTBYIOIIMX NPOBOJOYHBEIX CTaHOB.

Tabauya 44
Pa3mephl 3aroToBOK JAefiCTBYIOUHX MPOBOJOYHEX CTAHOB
CeueHne Innna TIpubnusnr. Ceuenite IanHa Mpu6ansur.
MM MM BeC, K2 MM MAt BCC, K2

150 150 850 140 63x63 2500 75
125% 125 1400 165 63x63 9000 2802
125125 1500 180 55X 55 2600 50
120120 1700 180t 50 x50 3200 60
120120 450 51 50% 50 4200 80
100 100 1000 79 50% 50 9000 170
100x 100 900 72 5050 8200 160
100x 100 1700 134 5050 4450 105
100 100 1250 100 47x47 3400 60

95x 95 2550 190 47% 47 8500 145
90% 90 1200 85 44x 44 9000 135
65x 65 9000 300 35%35 9000 86

65X 65 1700 58

! I3 3arOTOBKMA HOJTYYaIOTCA TPM MOTKA HPOBOJIOKM BeCOM IO 60 K2,
3 Oaa ToNCTOH NPOBOMOKE THEMETPOM OKOJIO 10 sM.

Pa3sHooGpa3sue pa3MepoB HCXOFHOIO MaTepHasia 3aBHCHT OT CH-
CTeMBI CTaHA H NPHHATOrO Beca GYHTa NPOBOJIOKH.

HanGosbllee pacnmpocTpaHeHHe MPH NMPOKATKE IIPOBOJIOKH HMEIOT

CTyneH4aTble, NOJYHENPEPBIBHLEIE U HEMNPEPLIBHBIE CTAHHI.

Pacuer xkanu6poBKH NPOBOJOUYHOTrO cTaHa. [lpu-
BeleM pacuerT KajluGPOBKM BaJKOB IJi NPOKATKH NPOBOJOKH JHA-
meTpoM oT & go 9,5 mm u3 3aroroBku 50 XX 50 mm. Pesyavrath pac-
Yyera NOMeCTHM B Tabj. 45.

Ilpexne Bcero ompenensieM Ijomans @ ToOpdAYero YHCTOBOTO
npoduisa, npuiuMas koagpuuueHt 1,015, u nomemaeM ee B rpade 2,
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KaanGpoBka npoeosoky

. 2 5mm | ©525m | 255 mn | ©6mun | @, 8.25 st |
€  oopma 1 2 |1 2 1 2 1 2 1 2 ‘
$| wamops 3 : 3 3 3
Z 4 _Ci a4 <] 2 a 4 ] 2 ]
1 |Kpyr . . .|1,08 20,22!1,08 22,3 |1.08|24,36|1,08| 28,13|1,08] 21,55
2 |OBan. . . |1,14121,94,1,18( 24,08/1,15| 27,11{1,2 | 30,38 1,18| 34,08
3 | Keagmpar . -|1,2 25,0 (1,2 | 27,60i1,21] 30,5 {1,22]| 36,00 1,22} 40,0
4 |Osan . . .{1,3 (30,0 (1,31] 34,08{1,31| 37,68 1,29 44,73/ 1,33 | 49,04
5 | Ksanpar . - |1,2239,0 |1,22] 44,64|1,23| 49.36|1,24| 57.7 |1.25] 65,22
6 | OBan .11,33(49,02 1,34 54,46(1,35| 60,71|1,37| 71,55| 1,38 81,55
7 | Keanpar . -|1,25165,2 |1,25| 72,98/1,27| 81,96/ 1,28 98,02 — {112.5
8 |osan . . .|1,38(81.51,39| 01,23]1.4 (104,001 42[125 46| — | ==
9 | Keampar . .| — {112,5| — [126,81] — [145.73| — [178.15] — | —
Cpennee . .| 1,24 -—‘1.24 — {1,250 — |1,26| — [1,237] —

Tax, nanpumep, ropsiuuit npopuabp M1 NPOBOJOKH TOJIIKHONW
5 mu omnpenenserca us auamerpa 5 - 1,015 no dopmyae

Q =™ _ 3.14(5- 1,015
4 4

= 20,22 Mal.

Jnst HaxoXNEHHS NUIOMANH MPEXOTAENOYHOrO OBajia HAjO Bbl-
6paTb KOX(pHUHEHT BHITAXKKH B YHCTOBOM KaaHOpe.

BuTs)Kka B YHCTOBOM KajuOpe, KaK yXKe OGBUJIO BbICHEHO BHIIE,
Ko/kHA OBITb oveRb HeGoMbmoH. OOGRUYHO KOI(QHIMEHT BBHITSKKH p.

xoneGnercs B npenenax or 1,07 po 1,15. Uem Goabure tommuuna mpo-
BOJIOKH, TeM GOJblle MOXKHO OpaTh M.

BriGepeM, HanpuMep, B AaHHOM ciayyae p = 1,08.
Orciona HaxoauM Q. AJs OBaja:

Q, = 1,08 - 20,22 = 21,94 mA?,

9TO M craBuM B rpade 2.

[Mnomanp 3-ro KBagpaTHOro KaJuGpa ONpEReNsieTCs MO CTOPO-
Me KBaaparta, paBHOH AHaMeTPy NpPOBOJIOKH, T. €.

Qs =d?=52=25 mm.
Kos¢HilHenT BRITAXKKH KBafipaTa B OBaJe
b= g = 1,14,

2
%TO0 M NoMeliaeM B rpade 1.
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Tabauya 45
aunamerpoM 5,0--95 M

56,5 MK o 7Tmn |2 7,50 o8 MM 2 8,5 mm o 9mm @ 9,5 Mmm
1 2 1 2 1'| 2 | 1 2 1 2 1 2 1 2
: 3 3 3 3 3 H
4 o ={ a =l a <] al & | =a Q a| o
1,10 34,2 ‘1,10|39,63‘1,10l45,461,10 51,76,1,12 58,43'1,12! 65,5 (1,12 72,01
1,16 37.621,16/43.50/1.16 50,0 1,16 56,94{1,14 65.941.16| 73.37|1,16| 81,66
1,23 43,56 1,24/50,48 1,24'57,1(1,25| 65,9411,26| 76.04(1,27 85,2 |1,28| 04.67
1,34| 53,58 1,36'62,6 |1,37.71,98(1,38] 82,721,40| 95,81(1,41/108,2 |1,42| 121,2
1,26| 71,8 |1,2785,121,2898,60 — 1113,74] — |134,14] — 152,55 — | 172,1
1,39 90,47)1,41]1108,1)1,42126,2| — | — | — e — -1 -
— |126,74] — |152,5| — [179,5| — | — |—| — |—| — |—] —
1,240 — 1,25 _‘_ el e | —m =) —m =] —
|

B panpmeiimieM IS BHIYHCJEHHS § npuMeisdeM (GopMmysy mpdpa-
eHHs! KO3()HIHEeHTOB BLITSDKKM OBaJia B KBajpare

a=0,7l/ 160‘/—(.2:

. 3
p= 1 1—6(—) .
Tak,
a,=0,7]/ 1601/_ 25 = 19,9
L2}
p=1,199 wm 1,2 (rpada 1).
Orciofa nuomanb Osajia
Q,=25-1,2=230,0 un® (rpaa 2).
Maomany Keajpara Qs onpeleiseM Nno py U3 Gopmyan mnpHpa-
meHus

6‘=l/ 160'/ Q, = 29,85%;

w=1,3 (rpaga 1),
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OTKy &
Qs = 30,0 - 1,3=39 um® (rpapa 2).

AHalOTHYHO H3JIOKEHHOMY, HAaXOAMM MO 8;
ps = 1,22,

IMpononxkaa yKasaHHER pacuer, 3anonHsgeM Taba. 45 u s
npoBoJIOKH AuaMerpom 95,25; 5,5; 6; 6,25; 6,5; 7; 7,5; 8; 8,5 9
u 9,5 mm.

OrpaHnyHBaeM NOKa BBIYHCJEHHe BOCEMbIO KalubGpaMH, TaK Kak
YUCTOBasi JHHHSI OOBIYHO HE COZEPXKHT GoJiee BOCHMH IPONYCKOB.

Hocrynatomuit B 8- kanu6p KsazpaT uMeer miowanb 112,5 mu,
T. €. CTOpoHy okono 10,6 MM, MOSTOMY AJs OCTajbHBIX AHAMETPOB
NMPOBOJIOKYM BEAEM pacuer JHIIb O MOJY4YeHUs KBajapaTa, Gauxai-
wero X 10,6 mm. .

PaccmatpuBass Tabia. 45, BHAMM, YTO MCXOJIHbIE KBaJpaThl
MOXHO pa30HTb Ha IPYnnbl MO paBeHCTBY ILIONIafeil, YKa3aHHble
B TaGx. 46.

Ta6auya 46
Paamepu HCXO0JHKMX KBaJZpatToB

2 2 3 3
S 2 2 ] 3
= g £ A g
g8l & | % x| 2 3 3| % 3 x| 3 3 2
gs| £ | 2| =] E| | *| & O I L]
re| H Q s | H <] 1S4 ] S = o S
8 {5 112,5 | 10,6| 5,25/126,81|11,26| 5,5 (145,73(12,07| 6 |178.15{13,4
6 | 6,25112,5 | 10,6] 6,5 [125,74{11,21| 7 152,5 (12,35] 7,5 |179,5 (13,4
4 8 113,74 10,7| 8.5 |134,14/11,68] 9 152,55(12,36| 9,5 (172,1 [13,12

U3 1abn. 46 BHAHQ, YTO HCXOLHBIE KBaJApaThl AJS BCEeX CJydyaeB
BecbMa OJHM3KH APYr K APYry, a umeHro 10,6—13,4; MoxXHO npu-
HATh B CpelHeM JJs1 BCeX OIMH MCXOIHHIH KBaapat 12 mm.

Jlanee MBI BHAMM, 4TO IO YHCJY IPOMYCKOB NPOKaT pacmpeje-
JasieTcd Ha Tpu rpynmel: <I5—6 mm — B 8 nponyckos; K6,25-—
—7,6 um — B 6 nponycko; ©8—9,5 um — B 4 mponycka,

IMocnennue Tpu mponycka [AJs KaxkAoro pasmepa TNpOBOJIOKH
JIOJIKHBEI MMeTb OTHeJIbHble KaJgHOphl; HO OCTaJbHble KajauOphi
MOXHO HMeTb ofliue AJIg BCceX pasMEPOB INPOBOJOKH, TaK Kak HC-
XOAHBIE KBajipaT MOXKET ObITh OAHH OOIIUi AJS BCeX C ceyeHHeM
144 mm2® unn 12X12 um.

Jlna onpenenenus njomanef KaauOpoOB nepeHeceM HaiifeHHBbIE
B Tabja. 46 ceuennss kaymoOpoB B Tabna. 47.
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Tabruya 47
Naomaxs céwennn xammGpos (Mmt)
N xanubpa

3 9 | 8 7 6 5 | 4 3 2 1

- 5 g £

14 S 122 2 2

H = ° 4 ° x o = o =
5,0 11- 82 65 49 40 31 |25,00] 21,04 20,22
5,25 127 91 73 54 45 34 |27,62| 24,08 22,30
5,5 145 | 104 82 61 49 38 30,50 217,11 24,26
6,0 178 | 125 98 72 58 45 36,00 30,38 28,13
6,25 113 82 65 49 — — 140,00 34,08 31,55
6,5 126 90 72 54 —_ — 143,56 37,62 34,20

*1,0 152 | 108 85 63 — — (50,48 43,59 39,63
1,5 179,2 126 99 72 — — |57,91| 50,00 45,46
8,0 114 82 — — —_ — 65,94 56,94 51,76
8,5 134 96 _ - — — 176,04| 65,94 58,43
9.0 153 | 108 — —_ — — |85,20| 73,37 65,50
9,5 172 | 121 — —_ — — (94,67| 81,66 72,01
Cpennee 1441 100 l 81 \ 60 48 37 — — —

Hafina cpennne apudMerHyecKue 3HAYeHHS IJomaned B Kax-
JIOM BEpPTHKAJIbHOM CTOJIGIE, MOXHO NMPHHSITh HaliJleHHble MJOIIANK
3a NJOmaA¥ oOIWHX KaJauOpoB.

OcraeTcst onpenenuTh JuHEfHbe pa3Mephl HaliIeHHBIX KaJHOGPOB,
4To MBI H fAejlaeM B Ta6u. 48.

CTOpOHB KBaJpaTOB onpenensiTcs no gopmyte ¢ = J Q, 3a
HCKJIIOYEHHeM TMpPeIOTASJOYHOrO KBajapaTa, AJs KOTOPOro MpHHH-
MaeM ¢=d.

DJleMeHTHl OBaJIoB h H b ONpefeNsdlOTCS NpPH MOMOLIH TabJu. 43,
3a HCKJIOUEHHEM MNPEJOTAEOYHOro Kaiubpa, 3JeMEHTH KOTOPOro
onpenensoT no Ttaba. 41, BhiOupas njas Oosee TOHKHX mnpodunel

h b
no Taba. 49 Hu3ULIMe npenenbl OTHOUIEHHS! — H BbICLIHE

d h-
h
3Hasa d, Jlerko HaxXOJAHM NO OTHOLIEHHUIO 4 BBICOTY h; nony4us
b
h, HaXOMHM MO OTHOLIEHHIO 5 LIHpHHY b. Haiinennsie 31aueHus b

W h a TakKe M C JJfl TNPEeJOTASJNOUHBIX KaJUGPOB 3aHeceM
B Tab6ja. 48.

Kontpostb Ha yumpenue AB noxasbiBaer, YTO OHO MOAYYHAOCE
B nipefleslaX, AaHHBIX BBILE JJiS TPOBOJIOKH.

11 Bakas 576
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Tabauya 43
Jindefnple pasMepl KaanGSpos (M4)
N KanmEépa D
§ 9 8 7 6 | 5 4 | 3 2 t
< = s : : 2
l-i é‘ n Ei' o = B = oBaj E 2
g. |8 a 8 a 2 a a = o
=0 3 o __-- 70___ _~:‘7 -?__ _&—- o &_ <
1
5,00 [12}7,16x23| 9 !509x15| 7 l4><l2 5,00 3,5x8,75 5,08 1,58
5,25 |12 7 1523 9 [5,0%x15] 7 |4x12 5,25 3,70x9,1 |5,33; 1,63
5,50 [12/7,15-23| 9 |5,0x15] T l4x12 5,50 4,00x9,6 |5,581 1 58
6,00 [12,7,15x23| 9 ;5,9x15 7 4x12 6,00 4,40x10,2 (6,09’ 1,69
6,25 19;7 15%x23 9 [5,9x156 | — 6,25 4,10x10,6 (6,34} 1,64
6,50 {12°7,15x23{ 9 [5,9x15| — | — | 6,50 5,00x11,016,60| 1,60.
7,00 (12 7,15)(23 9 5 9x15 — | — [ 7,00 b,50x11,6 ,7,11| 1,6)
7,50 {12 7,15%x23| — — {— |7.,50 6,01x12;0 7,61 1,60
8,00 (12 7,15x23| — — — | — |8,00 6,60x12,6 8,121, 2
8,50 {12 7,15x23( — — — |- 8.50 7,2x13,0 [8,63] 1,43
9,00 (12 7,15x23| — — —_ | - 0,23 7,8x13,7 19,141 1,33
9,50 (12 7,15x23; — - — | — 10,00 8,2x14,0 [9,64] 1,44
Tabruya 49
Tabaana saeMeHTO8 0BAJNOB
- b e | .
Huamerp P A Hnaverp d P
5 0,69 2.5 7 0,77 2.1
5,25 0,70 2,45 7.5 0,79 2,0
5,5 0,71 2.40 8 0,81 1,0
6 073 2,3 8,5 0,83 1,8
6.25 0,74 2,25 9 0.85 1,75
6,5 0,75 \ 2.2 9,5 0,85 1,7

Hpﬂ BBLIYHCJIEHHH 3JIEMEHTOB OBAJIOB BLITAXKHBIX pyybeB YHCTO-
BOH JIMHHH HEKOTOpbi€ aBTOPLI TOJNUIHHY OBaJjia ONpepensilor noo

dopmyane
h =c¢—0,053,

rae ¢ — cTopoHa GauXKaillero MeHblIero Ksajpara, a 3 — npupa-
[ieHHe KO3(DHIHEHTA BBITSIKKH B HeM.
OnpeneanB h u 3Has Q, noab3yeMcsa Taba. 43 i HaxoxaeHHA

- b
OTHOLIEHHS! 7 , @ CJIEJOBATENLHO, H WIHPHHBL b, KaK 3T0 GblIo yHe
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fI0Ka3aHO Ha npHMepe paHblle: Pe3ynbTaTh BHIYACTEHHA NOMeHIEHHu
p Taba. 48. IlpuBeneHnsli pacuer KaJHOPOBKH XOpOILO COIJIacyercsy
¢ 3aBOACKHMH JaHHLIMH.

Ocraetcsi npokKanuGpPoOBaTh YepHOBEHIE xa.nuﬁpbl ANS1  TPOK4TKM
3aroToBKH H3 50 X('50 B l2>< 12 #m unu us 100 X 100 B 12X
X 12 mn. .

OO6riuHO KaauOpOBKa 3ZeCh MPOBOAMTCH TIO CHCTEME KBajpar —
oBaJl, yXe H3JI0OXKeHHOH paHblue. [T03TOMY H3JHMIIHE DPACCYHTHIBATD
€e BHOBb, NMpHBejseM JHLIL B Tabi. 50 ee OKOHUYATENIbHbIE PE3YJLTATHL

) Tabruya J0
KaanGposka oBaj—KBaApaT AAA. MPOKATKH fIPOBOJIOKA
N Q Pasmep dopma
nponycKa MME B KaJanbpa, MM Kajuopa
9 144 1,31 12 Keanpat
10 189 1,47 11%26 Osan
11 271 1,36 17 Hsagpar
12 371 1,56 156% 37 Osan
13 588 1,44 24 Ksagpar
14 &47 1,70 22x 56 Osan
15 1444 1,27 38 Keanpar
16 1834 1,40 33%56 Osan
HexonHuit 2500 — 50 Keanpar

6. KaanGposka COPTOBHX CTaHOB
a) Kaaubposxa xpyzaoeo npoduirs

Kanu6poBka COpPTOBBIX CTaHOB AJS NPOKATKH KPYrJIOro MpoEs-
BOJAHTCS AHAJOrHYHO KajJHOpOBKe AJsi TMPOKATKH IPOBOJIOKH.

Tpu nociennnx kamu6Gpa AJsi Ka)kJOro pasMepa Kpyrioro noJ-
J}Hbl GBITb OCOGBIMH H BHIYHCJISIIOTCSl NPH MoMoIUM Taba. 41.

Ocranbibie KaauGpbl MOTYT GbITb OGWIMMH I PAna KPYriibX
CeYeHU M OMEpeleNsIOTCs YK€ H3BECTHHIMH HaM NpUEMaMH MO CN-
CTeMe OBaJ — KBaJipar.

OcTaHOBHMCA Ha HEKOTOPbIX OCOOEHHOCTSX KaJluOpOBKH xpyr.n’o-
ro npocguas auamerpoM Gonbwe 13 mm.

IOns kpyrsoro npojpuas 13—36 mm pexoMeHayeTcss NPHMEHSTH
nepefil TOArOTOBHUTEJbHHIMH KBaJpaTaMH BMeCcTO oOBajia pomD
¢ MJOLWAAbI0, BbIYHCJIEHHOH KaK AJs osaja. JlanpHefiue Kanuépbx
Kak OGbIYHO, CTPOSITCS MO CHCTEMe KBajpaT — OBaJl.

INpu kanuGpoBke Kpyrjoro npodusas yrabl KBaApaToB H p0M60B
006513aTeNIbHO 3aKPYTASIOTCS.

Ons kpyrmoro Goabuwe 26 mm 4YacTo OIHMH npenomenoqﬂbti
OBasl nenaerca Aaf 2—4 YHCTOBHIX KaJHOPOB COCEAHHX pasmepys,.
NpHYeM TOJILKHA OBajia pPeryJupyercsi YCTaHOBKOH -BajiKoOB.

s
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— - _

= Ans BbluuCleHHs TLTOMAMH OBAJIOB MOXKHO MOJB30BAaThCA op.
Y00

Q = Z_b_’_l Uy = 2”_” .
1 3 2,85
BuTSKKY B UMCTOBOM KajnGpe pexkomenayercs Gpath 1,14,

yupenue AB=2+ 4 uu.
Hanpumep, ans auaMerpa 30 MM TOJIGHHA OBaJa

h=d—AB=28 uu.
v. Orcioga M3 BbipaxeHus ana Q

Onpejenenne oBaia no Ttaba. 41 paer:
h=0,90 - 30 = 27,0 mn;
b=15-28 =42 mun.
Pesysnbrar noJyyaercss B OG0HX CJay4yasX MOUTH TOXKAECTBEHHbI,

HOna kpyraoro npobdunas toawe 80 mMm peKOMEHAYETCS CRelLH-
aJbHbIH OBaJ, IOCTPOEHHBLIH MO CAEAYIOIMM JaHHBIM (puc. 51):

b=1288d; h=093d; R=d—1;
R,=0,74d; R, = 0,38d.

FlpokaTtka Kpyryoro npoduis He B NPOBOJAKaxX, a B KJEIAax B
HacTosiliee BpeMsi MOUTH COBEPIIGHHO HE NpPHUMEHsETCH, TaK Kak

1 ]
ona: 1) Bo3MOXHa JHUIb A IO-

Joc He JuHHee 8—10 m (Gouee
JJHHHblE TIOJIOCHI HeJb3sd yaepKaTb
KJ/ellaMH OT CBePThIBaHHA); 2) HE
103BoJisieT paborath ¢  GOJbLLIOH
CKOPOCTbIO; 3) MNOHHXXAeT INpOoH3-
BOZMTENBHOCTH cTana. [losromy Ka-
au6poBka IJif TPOKAaTKH BPYHHYIO
3lech He paccMaTpHBAeTcs.

BoiTsi2kHBIE pyuybH NpPH  KadH-
6poBke JefnaloTca OOLUMMH Aas pA-
Ia npodpuned B KaxAOM CTaHe.
[MpakTukoii BhipaboTaHo pacmpene-
JeHye npoduiel mo craHaMm, Kak
nokaszano B Tabum. 51 u 52.

B cBoeli pa6ote CTanbl nepeKpHBAlOT OXMH ApPYrofi; Takum o6pa-
30M, pasmepnl 19-—25 mm MOryT mpoKaThiBaTBCH Ha craHax 250 H
3(, pasmepnt 25—45 mm —Ha cranax 300 u 350 u pasmepH
38—65 mm —nua craHax 350 u 450.

——8

|

Puc, 51, TMocrpoenne oBajbHO-
. ro Kaaubpa AnA KPYraoro mpo-
¢una tomme 80 mm
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Tabruya 51 Tabruya 52
Esponefickas npakTAka AMepHKaHeKan NpPaKTAKa d
Cran IIpoduas PasMepH, Atu Cranm Opodpans P?;c x?-f}?ﬁ;
MM MM
| -
260 Kpyrasiit 8-—-25 250 | Kpyramii 9,5—25 |19—25
KBanpaTtHblii 8-20
300 Kpyrawii 10—-35 Ksanparsmii | 8,5—22 |17—22
Keangpatsblif 10—30
350 Kpyrnbiii 20—45 300 | Kpyrasuif 19-45 11925
Keaaparubiii 20—40
4007450 | Kpyrawiit 30—55 Ksagpatueiit ;| 17—40 {17--22
KBanparbtii 30—50 .
500/550 | Kpyrasiii 50—80 350 | Kpyrubii 25—65 (254
KBanpatHbiit 50-—80
600/650 | Kpyramii 60—120 Ksampathblii | 22—60 122—40
KBanpaTtHnbiit 60—120
700/750 | Kpyranii 80—170 450 | Kpyrmmii 38—125 38—65
KeanpaTthniit 80—150
800/850 | Kpyramii 90—220 Ksanpatuniii | 35—110 35—60
K BagpaTHhiit 90—180 !
900/950 | Kpyrmniit 100—300
Keagpathoi#i | 100—250

Ecau kpyraeit npodunp tonme 120—150 mm Tpe6Gyercd B Hew
GoJbIIHX KOJHYeCTBaX, TO H 3TH pa3Mepsl MOTyT ObiThb NPOKATaHH
Ha craHax 450, 4To HMeJO MecTO Ha CTaHaX C KODOTKHMH BaJKaMH
B IIaXMaTHOM IUIH HENpepLIBHOM PaclOJIOKEHHH.

OO6mue kanu6pel Aas psAza npoduiel KaxAoro cTraHa HaxoUsAT-.
CS1 METOIOM, M3JIOXKEHHBIM TNpPH peIleHHH 3TOH 3ajauyu AJs NPOBO-
JIOKH, NMO3TOMY He 6yAeM 31eCb NPOBOAMTH NOAOGHBIX PacyeToB.

6) Kaaubposka ksadparnozo npoguis

Ins modyueHuss CTPOro KBagparHoro npobHas mMOMHMO YHCTO-
BOro KajauGpa, NMOCTPOEHHE KOTOpOro OblJO OMHCAaHO Bhllle, Heob-
XOAMMBl TIPENOTAEJNOYHBIE pOMOMUECKHA U 3aTeM KBafpaTHBbIA Ka-
JIHOPHI,

DneMeHTbl MNpeaoTAeouYHoro pomba (pa3Bana)
Ha OCHOBaHHH CJEAYIOLIHX NaHHBIX.

ITocTpoenne uncToBOro KasinOpa AAs KBaapaTa TOJIHHOA B XO-
JIOAHOM COCTOSIHMM ¢ NPOH3BOJMTCSH, MCXOAA U3 pasMepa rOpSuErd

npoguas.
¢ =(1,012 + 1,015):.
Kos¢HLHeHT BBITSXKKM B YHCTOBOM Kajubpe npuHHMaeTcs
p= 1,11+ 1,15,

onpeneasatoTCsE
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‘mpuyeM MeHblune Kosduuuentnl Gepyres A Gojee KPYMHHIX, g
Goabiune — piIs Gonee Meakux mpoduaed.
Yiuuperne B UHCTOBOM KaJjiuOpe NMPHHHMAeTCH:

1) npu ¢ <20 #m
AB=15+2 un,

2) npu ¢ > 20 um
AB=2-+3 Mm.

Takum 06pa3oM, MJIOIaAb NPEAOTAENOYHOr0 pomba
Q= 1,11+ 1,15¢2,
Takxe sneMenTnl poM6a h U b '
hy =1,41c— (1,5 +2) un,
hy = 1,41c—(2+ 3) mn,

=20
by ==

Xyxe cTponth poM6 No yray NpH BeplUHHE, KaK 3TO PeKOMEH-

pyetca B cripaBoyHHKke XIOTTe, TaK KaK HETOUYHOCTb B MOCTPOEHHH
yriyioB BjiedeT 3a coGoii OoJblliHe NMOTPEITHOCTH B BejiHYHHE b, KO-
TOpYI0, CJ€AOBATEeJbHO, BCe paBHO NPHXOAUTCA IIPOBEpPATH pacue-
TOM MO TJolagu pomba.
: Pasmep mnpenorzesiouHoro ksaJpaTa He Tpe0yeT CJHILIKOM TOY-
HOTO ONpefeJieHHs, TaK KaK pasMephbl BHIXOJSINEH H3 Hero HoJloChl
HA€rKo peryjupyiorcd ycTaHoBkofi BajkoB. [Ilosatomy auaronalk
IIPENOTAENOYHOrO KBaapata h; MOxHO OpaTb PaBHO# rOpH3OHTANb-
HOH OMaroHajau MNpeloTAeNouHoro pomba be, He mpeaycMarpusas
YUIHDEHHd, T. €.

ha = bzo

Ho ayume npunumath ymupenne AB =15 + 3 mum; Torma
hg = b, — AB.

PexoMenayercss anasi KBagparHoro npotuas 5-—25 mm Koabpu-
[MEHT BBHITSXKKH B IIPeJYHCTOBOM pOMOE p o NMPHHHMATbL paBHLIM
1,26 + 1,35, uro Jaer BO3MOXHOCTD HAHATH mJolaXb YEPHOBOTO

KBajapara
Qs = PzQz

=y G

H, CJEROBATeNLHO,
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IIpu 3TOM pekoMeHAyeTCsl naBaTh ABa MPENOTAENOUHBLIX PoMOa —
MPeAYUCTOBOA M YePHOBOH — H YepHOBOA KBaipaT, pasMepnl KOTO-
pbIX MOXHO HaHTH MO CJeyIOIUMM AaHHBIM:

Ouamerp, Mm g R
5-7.5 1,25—1,20 1.33—1,20
8-10,5 1,20—1,15 1,20--2 .28

11—13,5 1,15—1,13 1,28-—1,27
14—-16,5 1,13—1,12 1,27-1,27
17—19,5 1,12 1,26
20—25 1,11 1,26

Pasmepbl yepHOBOro pomG6a ONpejeNsiiOT, NPHHUMAsS YIIHpEHHe
B NPeAYuCTOBOM poMOe
ABy =2+3,5 mMM.
Orciona
hg = b, — (2 +3,5) mM;
03 —_ 2Q8
h3
PasMeper uepHOBOro KBajfpata MOXKHO 6paThb no mnpaBujam,
yKa3aHHbIM BbILUE, T. €.
h4 = b'

HJIH
h4=b3—5Fs.

B cMmbicie paGoTbl NMPOBOAOK CKa3aHHOE O MPEROTAEJOYHOM
oBane AAf Kpyryoro npoduas AeACTBHTEJBHO M [ IpeLOTAeN0U-
Horo pom6a npH NpoKaTKe KBaJApaTHOTO CeyeHHs.

Touno Tak Xe 31ech NeHCTBHTENLHO H BCe CKa3aHHOE O MPOKATKe
6e3 npoBomok. OAHAaKO NpPOKAaTKa BPYYHYIO KBaApaTHBIX Npoduieit
roaume 35 mm uMmeer GoJjiee LIHDOKOe NpHMeHeHHe, YeM MPOKATKa
Kpyrinix. Ilpw 3TOM pSR YHCTOBBIX KaJHOPOB, MpeALIeCTBYIOLIHX
HaHHOMY, MOXKET CJYXHTb B KauecTBe NpPeJOTAEJIOYHLIX KaJHOGpPOB.

B sTOM ciayyae uncroBble KaJHOpH HMEIOT CHELHAJbHYIO KOHCT-
PYKUHIO, NpefyCMaTPHBAIONIYIO YUIHpeHUe MeTaJula NpH cayxbe ux
B KauecTBe MpPEOTHEJOUYHBIX, KaK 3TO ObLWIO YKa3aHO paHee NpH
pPacCMOTPEHHH KOHCTPYKLHA YHCTOBHIX KaJHOGDPOB.

INpu kanuOpoBKe CTaHAa MJs NMPOKATKH KBAJAPaTHOrO CeYeHHs
HeoOXOJAHMO HMeTb B BHAY, UTO KBaJpaTHbIH W KpYTrJbifi npoduian
MPOKATLIBAIOTCA HA OAHHX M TeX e CTaHaX M 4YTO BLITAXKHbBIE Ka-
Ju6pbl MOTYT ObITb OOIIMMH IS psifla pa3sMepoB KPYIJIOro H KBaj-
patHoro ceueHnd. ChejaoBaTelbHO, KanuOpOBKa COPTOBBIX CTaHOB
JOJ2KHA TNpefycMaTpuBaTh OOIMIHE BHITSKHbIE KaJHOPHI.

Ipu pas3MellleHUH KBaApaTHHIX NMpodHIed MO CTaHAM MOXHO
nosnb3oBatbcs Taba. 51, roe pasMepbl KBajpaTOB 3KBHBAJIEHTHHI MO
mromaasaM paaMepaM kpyraoro. IIpokaTka mernsiMHM, Kak H AJs
Kpyrqioro npoduas, Beiercd B KajauOpax ceyenHeM ot 140 mm?®
4 MeHblle M Ha BroJHE MEXaHH3HPOBaHHBIX craHax o 190 am?.
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8) Kaaubposka wecruspantozo npoguin

To/m:uHa WIECTHIPAHHOTO NpOGHIA ONpenesseTcs o JuaMeTpy d
onucaHHoro Kpyra. KaaaGpoBKa TOXKAECTBEHHa C KaJHGpPOBKui
KPYIJIOr0 3a HCKJIOUEHHEM NpeJOTAeJOYHOro KaJaubpa, KOTOpHif
EMECTO oBajla MMeeT ()OpMY HeNpaBHJBHOrO HECTHYrOJIbHHKA.

Cogemanne no KanuOpoBke [36] pekoMeHAyeT NOCTPOeHHe npen-
YHCTOBOro Kaaubpa g WeCTHTPAHHOTO NPOGHNA NPOH3BOAHTD TaK,
Kak NMoKa3ano Ha puc. 52 u B Tabm. 53.

Tabaruya 53
Cnocobnl nocTpoeHus npemnctosorb eCTHrPaHHOr'0 KaAHGpa
T T T T T Paswepu mecrarpannnia, ma y
PaszmMepn - - T Ty T Tt T Tt T T
Kaju6pa 7—12 {3-20 2180
h d—(1,2+1,6) d—(1,7+2,0) d—(2,0+2,5)
m h—(2,0:-0,4) h—(0,6--1,0) h—1,0
x 1,3¢ 1,3¢ 1,3¢
b 2x 2x 2x
s 1,5+2,5 2,5+3,0 3,5+5,0

IIpaMedanue. d—pauaMeT]D IWIECTUrPaHHNL2, [—CTOPOHA NIECTHIPaHHUKA

—

__ 40 I
< [ ——-—f h —_ — e hy
l f l .
r
- b
Puc, 52. ITocTpoesne OpPexYACTOBOTO Puc. 53, Pacnosoxenne

YUCTOBOrQ WWECTHrPaHHOIO

mecTHTPaHHOro KaJjnGpa
Kamnn6pa

Ilpn npokaTke WIECTHrPaHHOro NPO(HAS PEKOMEHAYeTCs CHCTe:
Ma: NpeIYHCTOBOM KBaJpar — MPEIYHCTOBOH OBAaJ — yceyeHHbIA
poM6 — NIECTHrPaHHHK.

UncToBble LIECTHIPAaHHble KaJH6pH cleayeT pacnojaraTb Tak,
YTOGHl 3230p BAJKOB NPHXOAMJCA HE K YriaM, a K CTODOHaM LIecTH-
rpaunuKa. OfHAKO JJf JyywlIero BBINOJHEHHsST CTOPOH, rpaHu4a-
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IHX C 3a30pOM BAJKOB, CJeAyeT PacCKphiBaTe CTOPOHbl KaJHGpa
#a 0,3—0,8 mm. 3akpyrnenne GyproB o0s3arenbHo (puc. 53).

2) Buibop ucxodnoii 3azorosku

Ilpu kannGpoBKe BajJKOB COPTOBLIX CTAHOB AJsl AAHHOTO COPTa
KOHEYHOro NMpOAYKTa HEOGXOAMMO BLIGpPATh HayajbHOE CeueHHe W
AJHHY CJIHMTKa HJIH 3arOTOBKH, 0 KOTOPHIX BEAETCH pacueT OOIHX
BBITSKHBIX KaJaHOGpOB.

IIpn BbIGOpe HMCXORHOTO CEYeHHS PYKOBOACTBYIOTCS CHAEAYIOIIUM.

I. Becb mpouecc NpoOKAaTKH AOMKeH ObiThb NPOBEJEH C OJHOTO
HarpeBa, MPHYEM KOHEYHBIH NPOAYKT JOJXKeH HMMETh JOCTaTOYHO
BBICOKYIO TEMNEpaTypy BO u30exaHHMe HaKJenma M upe3MepHO GOJib-
WOro pacxojia 3HepruH Ha jAeopMauHuio.

Jlns MSArKoro COpPTOBOro eJe3a Jydule BCEro NPHAEpXKHUBATHCH
TEMIEpaTypbl KOHLA NPOKaTKH OKojo 850° mpu mnepBOHavaJbHOM
TeMnepatype Metrajnia 1250—1200°.

OueBnano, yeM ObicTpee HIeT NPOKAaTKa, T. €. YeM MEHblle nay-
36l M yeM 6osblile CKOPOCTb MeTajjla B BajiKaX, TeM OOJibllie MOXKeT
ObITh BLIOPAHO MCXOJHOE CceueHHe,

TakuM ofpasoM, yKasaHHBIM COOOpaxKeHueM onpenensieTcss pas-
Mep TMOJIHOH BHITAXKH INPOKaTbIBAEMOH NOJIOCHL

2. 3anaHHad JNJHHA KOHEYHOTO NPOAYKTAa IPOKATKH, Onpeieis-
[Olfasi NMPH NAHHOM CeYeHUH ero BeC rOTOBOH MNOJIOCH], OKa3bIBaeT
TAK}K© H3BECTHOE BJHSIHHE Ha BeC U CEueHHe HCXOMHOH 3aroTOBKH.

IinHa KOHeYHOro MpOAYKTa AOJKHA ObiTh HanOoablueli. Makcu-
MyM ee OrpaHHYHBaeTCst HEOOXOJHMOCTbIO HMeTb BO3MOXHO MEHb-
IUYI0 PasHOCTb TEMMepartyp MeXAY NnepeHHM M 3aJHHM KOHIaMu
MOJIOCHE (@ TaKXKe OMaCHOCTHIO IMOJYYHTh YPEe3MEPHO HH3KYIO TeMIne-
paTypy 3aaHero KOHLaA).

Vkasaunbiii nepenaj TeMneparyp MeXAYy NepefHHM H 3aJHHN
KOHIOM IOJIOCHI BLI3bIBAET PasHWy B pasMepax H (opMe ceyeHHs
KOHEYHOro MNpPOAYKTAa M MOXKET MPHUBECTH K MPEBBIUIEHHIO VCTaHOB-
JIEHHBIX JONYCKOB, a CJeAOBaTeIbHO, K OpakKy ImO TeXHHYECKHM
YCJIOBHAM.

INpumeHeHHe neTieBOH NPOKATKH MO3BOJAAET AACTHraTb OOJbLIMX
IJIVH, YeM NPH NMPOKaTKe Ha BeCchb NMpPOXOA Nepej 3anaved B CAeAYIO-
wuf xkanaubp. Uem kopoue nerTaH, TeM GoJsbllell IJHHBI MOXKHO HO-
CTHUTHYTb NPH NPOYHX PABHBIX YCJIOBHAX.

Caenyer, onHakKo, OTMETHTb, YTO IIpU NpPOKATKE Ha MOJIHbIH
npoxox ! pacnpenesieHHe TeMNepaTypel NO AJHHE TPOKATHIBAEMOH
MoJIOCHl 3HAYHTEJNLHO PaBHOMEpHee, YeM MpPH NMpOKAaTKe NeTISMH.

JIleficTBHTE/IbHO, OXJaXKAEHHE TMOJIOCHI, BBHIXOASAIIEH u3 BAaJIKOB,
HIeT CKOpee, UeM MOJIOChl, BXOAAIIEH B BaJKH, TaK KaK NepeqHHil

! T e. ¢ pesepcamu moJocH, Ped.
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no X0y NPOKAaTKH KOHEl[ HMeeT MeHblllee MONEPEYHOe CeueHHe, ey
3aIHHIA.

Ilocne BbIXOAa H3 BaJKOB BCeH NOJOCH NepefHHH KOHEll MOXer
ObITH XOJIOAHEE 3aJHero. 3aJHHI KOHel 3afaercs B CAEAYIOWHA Ka.
UG W CTAHOBHMTCH, CJENOBaTeNbHO, nepeanuM. [Mocse BTOporo mnpo.
NycKa 3TOT KOHel oxznaauTcsi Gojee ApPyroro, HO TaK Kak OH Obin
ropsiyee BTOPOTO Nepej BTOPHIM NMPONMYCKOM, TO B pe3yJbTaTe TeMIie-
paTtypa OGOHX KOHIIOB BHIPABHHBaeTcCs.

At1o 06CTOATENBCTBO JO H3BECTHOM CTENeHH CHOCOOCTBYET YIJIH-
HEHHIO KOHEYHOro NpOIYKTa,

3. OrpaHvyeHHe AJHHBI NETIH HJH KOHEYHOH MOJIOCHI BhI3HIBaet
HeoGXONMMOCTh NPHMEHATh 3aroTOBKY, COOTBETCTBYIOUIYIO BeCy Ko-
HeyHOH MOJIOChl, MM (YTO Jenaercs 4uallle) paspe3aTb MOJYYeH-
Hyi0 B YepHOBOH KJIETH NOJOCY Ha YaCTH M BeCrd B YHCTOBOH JH-
HMH OJHOBDEMEHHO MpPOKATKY HECKOJbKHX KYCKOB,

Takum o6pa3oM, CyMMapHbIH BeC KYCKOB, 3a/laBa€MeIX B YHCTO-
BYIO JIHHHIO HENOCPEACTBEHHO OJHH 3a JPYrHM, OOyCJOBJIHBaeT Bec
MCXOIHOTO CJAHTKAa HJIH 3aroTOBKH.

4. Bec HCxofHOH 3arOTOBKH elile He ONpeAeNferT BIOJHE ee ceye-
HHS, TaK KakK [IJIMHY 3aroTOBKH 1O KOHCTPYKUHMAM meuefl MOXHO
BapbupoBaTh ot 0,75 1o 9 .

5. IlpepenbHass AJNHHA KOHEYHOrO TNPOAYKFa B BHIE TNPYTKOB,
a He GYHTOB OrpaHMYHBaeTCsi MJIMHOH MeXaHHUECKHX XOJIOAHJIbHU-
KOB, COCTaBJsiiollefi B HacCTosilllee BpeMs B COOTBETCTBHH C INpeol-
JafaloMUMH CHCTEMaMH CTaHoB 45—60 x ajd ManbX AJIMH n[po-
kata m '100—150 & pas GoublIMX JJHH NMpOKaTa.

ITocne 3THX 3aMeuyaHuit MpHBeAeM HECKOJNbKO NMPHMEPOB CyMMap-
HbIX BBEITHXKEK, NPHMEHsIeMbIX B COPTOBHIX CTaHax (raGJ. 54).

Has onpepeneHus o6lliero 4ucjaa NPONYCKOB NpPH NPOKaTKe cop-
TOBOrO NPOGHUASA CJeAyeT NPHHHAMAaTL 34 CpeaHu#i KO3(HIHEHT BhI-
 Tsxkku 1,41, monaras or KBajJpara K KBaaparty po=—2.

»

Tabauya 54
Cyuuapuue BHITAXKH, NpHMEHAEMbie B COPTOBBIX CTaHAX
C T - T Kospunnesr
rpex';:g:’osue ! llmn%mt’r‘pona'ra ogon;::g? ia:;o , Gongggx:;,a MM cs’:"_"}g{’{'}'{‘p’!ﬂ
260 80—100 50—60 80—100 100—-25
300 70—90 50—70 100—150 100—-25
350 60—70 60—100 125—180 80—40—-20
400/450 40—60 80 -130 150—220 50-~25—20
5007550 40—60 — 125- 250 25—10— 7
600/650 5070 — 160—275 20— 7— 6
650/700 50 =75 — 180 - 320 15— 6— 5
750/800 90—120 — 180350 15— 6— 4
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Orciofia ofiuee WHCJAO NPOMYCKOB ONPENENHTCS H3 YCJIOBHSA:

1,41=|/-Ql.
Qn

He caepyer, koneyno, Bo Bcex mpomycKax NOJb30BaThCsl Cpe-
HHM KO3(HLUHEHTOM BHITSXKKH. OChIYHO B YHCTOROH JIHHHH CpemHHi
KOI(HMUHEHT BHITAXKKA paBeH 1,25—1,28, a B uepHOBHIX KJjeTsx
okoJio 1,6, uHoraa GoJibine,

B uncroBoft nunun QakTHIeCKHA KOI(DULUEHT BHITSXKKH onpeje-
JfeTCHA TakK, KaK Obl10 NMOKasaHO Ha fIpHMepe KajJHGPOBKH TPOBO-
JIOKH.

B uepHOBEIX KieTAX KO(HUHMEHT BLITSXKKH B KaXAOM NPOMYCKe
NpHCHOCOGAIOT K TOMY, WTOOH Yrojl 3aXBaTa He NpeBblIan 24—
25°. Baaropaps 3TOMy MOJMyyaercss MHHUMAJbHOE YHCJO NPONYCKOB
MpH  MPOKaTke COPTOBOrO NPOQHAA — CPefHe- M MeJKOCOPTHOTO
H TIPOBOJIOKH,

7. Kanu6poBka mogocosoro npoduas

ITpokaTka mnosocH BejeTcss ABYMsi CIocoGaMu — B
xaanbpax ¥ B riaafkux (MJIM CTYNEHYaTHX) BaJiKax
C MPelyHCTOBLIM PeGPOBLIM MPONMYCKOM.

Ilepsoiii cnoco6 mpuMeHsieTcss AAs NOJOC WHPHHOR 80—200 mm.

Bropoit cnoco6 nmpuMeHsieTcss npu NPOKAaTKe NOJOC IIHPHHOA KO
150 mm npH MHHHMAaJNbHOH TOJNIIMHE CaMbIX LIHPOKHX mojoc 12 mm.
g noayueHHss TOUHBIX PA3MEPOB MO LUMPHHE, a TaKXKe NPAMBIX
U OCTPHIX KPOMOK ynoTpeOiasioT crenuajibHbie peGpoBble Npeays-
cToBbie KaJHGph. B sTHX KanuGpax peGpoBOMy 00XXaTuiO OOLIYHO
rojBepraiorcs MOJOCH! LIMPHHOH 10 150 MM, XOTA MOXKHO OGXKH-
MaTb Ha pe6po H GoJiee IIHPOKHe mNoJiochl. Tak, HanpHMep, aBTO-
poM ! 6buio ompoGoBaHo B 1942 r. peGpoBoe o6xkaTHe MOJIOCH Ce-
yeHneM 60 X 820 mm, npuuem oGxaTne B 25 MM He BHI3BIBAJIO MPO-
JAONbHOro H3ruba (KopoOjeHus) MOJOCHL.

OnHHM H3 OCHOBHBIX MOMEHTOB B pacueTax KaJHGDPOBKH IOJIOCH!
sIBA€TCA NPaBHIbHBIA pacyeT BEeJHYHHBI YLIHPEHHS.

Heo6xonumMo OTMeTHTh, YTO NIpPH BHIGOpe BeJHYHHBI 0OLIero
YIUIHPEHHS cllelyeT YYHThIBAThb YHCJIO NMPONYCKOB, TaK KaK BeJIHYHHA
ymupeHus Oyaer Oosblie B ciyyae NPOKATKH 3a MeEHbllee HYHCIO
NpONMycKoB, H, Ha06OPOT, MpPH HpoKaTKe 3a GoJbliee YHCJIO NpPONyc-
KoB ofluee ymupenue OyaeT MeHblie.

B 10 BpeMms Kak IpH IpoOKaTKe COPTOBBIX NpoduJed Merajsl OTr
NepBOro 10 MNOCJEJHEro Npomycka KaHTyercs Nepex KaXAblM Ipo-
nyckom Ha 90 mau 45°, MoONOCOBOE KaHTYeTCH TOJbKO B YEPHOBBIX
KJIeTAX, B KOTOPHIX BbipabaThiBaeTcsl KBaApaT, PacnJolHBaeMbli
3aTeM B moJjiocy TpefyeMoro pasmepa. DTO pacnjioliMBaHHe KBalk-

3aKpHIThIX
IJ1aums,

t . A. Bunorpanoshim,
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T —

para B NOJOCY NPOH3BOAMTCS HJH 6e3 KAHTOBKH MJIH C KaHTOBKOH
Ha 180°.

CiienoBatesibHO, JOMKeH ObIThb PAacCYMTAH PRI NJOCKHX KajuG-
POB MeXHy HNOCHEIHHM KBaJpaTHLIM M YHCTOBBIM, NpHYEM pelua-
10TCSl  CJIeAYIOlIHe BONPOCHL:

1) xakoB Ao/KeH OBITH pasMep HCXOAHOTO CEYEHHA AAS IJIoc-
Kux kaju6poB KBajpara;

2) KakoBbl JNO/IKHbI OBITh KO3(DHIMEHTH BBHITAXKKH B KaXIOM
nponycke;

3) kaxoBO AOJNKHO OLITb KOJHYECTBO MpOMYCKOB NJs NPOKATKH
HCXOJHOTO KBajpaTta B moJjiocy Tpe6yeMoro pasmepa.

Pa3juyaloT HECKOJBbKO BHAOB MOJOCOBOro mnpodHif: CYTYHKa,
JEeHTOYHAsl 3aroToBKa, peccCopHas MNoJoca, YHUBepcajbHas NoJoca,
InHHOe W oGpyuHoe XeJse30.

Ipu onpenesneHHn pa3MepoB HCXOAHOTO KBajpara CleNyeT HMEThb
B BHAY, YTO KBaJipaT NpPOKaThiBaeTcsd B MOJIOCY Ge3 KaHTOBKH, MO3-
TOMY YIIHDEHHS BO BCex Ipomyckax cymmupyiores. HeoGxonumo
TaKXKe YYHTHIBATb, YTO KOI()HIUHEHT YIUHDEHHS] MeHsercs B 3aBHCH-
MOCTH OT MHOruX (aKTOpOB, H3 KOTOPLHIX CYIIECTBEHHOE 3HaueHHe
HMEIOT JHaMeTp BaJKOB H TOJIIMHA MOJIOCHI.

B KauecTBe HEKOTOpPOro NpHOAMMKEHHA K JeHCTBHTEJNLHOCTH,
YIIHPEHHe B KaXJOM NpPONYCKe MOXKHO ONpelejATb C TOMOUIbIO
puHarpaMMbl puc. 2. Jlas npeaBapHTeNbHOrO Xe oONpeneneHH 06-
1iero YIIHPEHHS MOXKHO NOJb30BAaTbCA AJA GoJlee TOJCTHIX M IIHPO-
KHX mojioc KospunmeHrom a==0,2, aaa Gojlee Y3KHX M TOHKHX
npu pyybeBOH mnpokarke — KospuuuenroMm a=0,25, HeoGxoxumo
OTMETHTb, YTO JJISl TOHKHX H LUIMPOKHX TOJOC NpPH NpOKaTKe B CTY-
NEeHYaThX BaJKax KO3(HIUHEHT VIUHpEeHHS 3HAUHTEJNbHO YBeJIWYH-
BaeTcl H JA0XOAHT wmHoraa Ao 0,8. -

Ha nomowp B TpyzHOM Jaese yyeTa YWHPEHHA NPHXOAMT Npu-
MeHeHHe peGpoBOro npeanocjaefHero NPONycKa, NMPH NOMOLH KOTO-
poro NpenoTHAEeNOYHOH MoJIOce ApHAaeTcs TO4UHAA Tpebyemas ILMPH-
Ha € YyYeToM YIUHPEHHs JIHLIb B YHCTOBOM KaJubpe.

OGo3HauuM IIHPHHY TOTOBOrO NPOAYKTA Yepe3 b M TOJNIIHHY €ro
yepes h, a HCKOMYIO CTOPOHY HCXOAHOro KmajipaTa — uyepes x, INpH
BbIYHCJIEHHH ropsyero Npoduas AOCTATOYHO OMPEAENHTL JHLIbL yBe-
JIHYEHHYIO LIHDHHY MOJIOCH, npuMeHsas kKosguuuedT 1,015; HeT HyXK-
Jbl yCTaHaBA4BaTh ropAunii pa3Mep TOJILHHbI h, TaK Kak Tpebye-
Mas TOJIIIMHA onpejejsercss ycravoBkofi BaakoB. Ilostomy oGo3Ha-
YHM pasMmepbl ropsiyell IIHPHHB b; KaK WIHPHHY MEPBOro (¢ KOHUA)
Kanubpa.

Hnmeem ciaeaywmee COOTHOUWEHHE:

x+a(x—h)=b,.
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Orciona
__ by+an

Tt (32)

Hanpumep, onpeznenuM pasMep HCXOZHOrO KBaapaTa AJs NGAOCH
90 XX 7 mn. Tlpumem a=0,25. qnamerp BankcB D =500 mm, my-
puHa b;=1,015 - 90 = 91,3 mn.

91,3 + 0,29;'1
1,25

IlpuHuMaem cropony KBagpata Xx=75 MM.

Hajinennpli Mexopnbiit KBAApaT MPHrOAEH VIS TOJyYeHHS pAna
ONU3KMX TONIIYH MOJOCOBOTO XKeje3a NAaHHOM WIHPHHBI or 4 10
12 mm, Tak Kak onpeneiseMeie LIS HHX NO TOH ke dopmyse Ksan-
paThl paBubl 73,8 Mm pinsg h=4 mm u 75 mm 139 h=12 mum, ecau
NPHHATbL AN Gosee ToicThIX nojoc a =0,2. C npHMeHenueMm Xe pe-
GpoBoro kKaJuGpa pacyeT HCXOJHOrO KBaapaTa HalO BeCTH HAa HaH-
Gospurytlo NPHMEHAEMYIO TOJILMHY MOJOCH NPH NAHHOA ee IIMpHHE.

Hanpumep, B naHHOM ciayyae HanGoJblllas TOJLIMHA [1OJOCOBO-
ro npu b==90 mm paBia h=>50 mun.

x = 91,340,2.50
1.2

X = ~T744 MmM.

=84 MM.

B pe6poBoM mpomycke s HaHMeHbLIed TOJNLIMHBL h=—4 MM
JOJKHA ObITh A4HA OCAJKa Ha W3JIHIIHIOK IWHPHHY IUIOC HM3JUIIHEe
yLIHpeHHe

(84 — T4) + 0,25 (84 — T4) = 12,5 mn.

B pebpoBbix KaanGpax momyckaercsi o0XaTHE, He MpeBHILIAIO-
mee 159% wupunel. B nanHoM ciyuae jponyckaeMmoe o0aTHe pas-
Ho 90-0,15==13,5 mm. Takum oOpasom, HaAJEHHHII HCXOXHBIR
kRagpar 48 mm npurogeH IJsi NPOKAaTKH MOJIOCOBOro JKeJesa
90 X (4+ 50) mm.

BuisicHuM Tenepp Npu NOMoLiM ypaBHeHHs (32), ajns kakux pas-
MEpOB MOJIOCOBOro XKeJjie3a COCeJHHX GOJBbIIHX MO IIHPHHE BeJHYHN
npurojeH HafmeHHb KBaapar 84 mam:

84 1-0,25(84 — H) = B, (33)

rae B=100-1,015= 101,60 mm — mupuna OGaukalflllero GoJabLIETO
pasMepa B ropsiueM COCTOSiHHH W [ — HauGoabliasi TojiiMHA.
Pelnasa 3To ypaBHeHHe, Nojlyyaem
1,25.84—101,5
0,25

Taknm oOpasoM, HafifeHHBHIl KBaapaT NMPUTOUEH TaKiKe OAS MO-
Aocosoro xemneza 100 X (4 14) mm.

H= =14 MM.
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Uto xacaercs KO3(MIIHEHTOB BBITSXKKH IO TNPOMYCKaM, TO BBH-
Iy GBICTPOTO OCTHIBAHHSA NOJOCH NPH NPOKAaTKe HEOOXOAHMMO Opatp
GonbluHe KO3(PHLUHEHTH BBLITAXKKH, HO BO M20exKaHHe GOJbIIHX Ha-
OpSDKEHHH B 10JOC® TOHKOTO CEeYeHHA MAaKCUMaJbHble BHITSKKH
NPHMEHAIOTCS TOJbKO B MepBBIX Npomyckax. [1o3Tomy npu mnpokar-
Ke [10J10cOoBOIO npoduis OepyTcad nepeMeHHble KOI(ULHEHTHl BEi-
TAXKKH, YMEHblUAIOLHeCs MO Mepe NpOKaTKH.

JKes ycranaBiHBaer npUpalleHHe KO3)UIHMEHTA BHITAXKH MO
aputmeTHueckoit mporpeccun [52].

B ocHoBe 3TOro mpasuijia JeXHT CTPpeMJIeHHE IIPOIOPLHOHHPO-
BaTbh BBITSXKKY C TNJIACTHYECKHM COCTOSIHHeM Xeje3al. QnHako, mno-
CKOJIbKY MajeHHe TeMIllepaTypsl MeTajjia OT Mponmycka K MpPOnycKy
HEepaBHOMEPHO H He MOXeT ObiTb TOYHO PAaCCYHTAHO, 3TOT CHOCOB
ONpaB/bIBAETCA He CTOJNIBKO TEOPETHYECKHMH COOOpPAXEHHAMHU, CKOJib-
KO AOCTATOYHO XOPOIIHMMH pe3yJbTaTaMH €ro NMpakTHYECKOro NpHMe-
#eHusi. Ha ocHoBanuu 3toro moaoxkenus )Kes cocraBus Tabauubl us-
MeHeHHs] KO3(HIHEHTOB BHITAXKKH [0 NMPOMyCKaM HJIH, TOYHEe roBOpH,
OTHOCHTEJbHBIX BHICOT KaJAHOpOB AJs1 pa3Horo Mx umcia (ot 3 xo 9)
H Da3HblX MAKCHMAJDbHbIX HCXOAHbIX KO3(HLHEHTOB. DTH TabJaHIbL
B H3MEHEHHOM BHJe M NONOJHEHHble NPOU3BEJEHHSMHM KO3 HUHEH-
T0B, T. €. KO3(HUMEHTaMH CYMMAapHOrO yMEHbLIEHHS BbICOTHI, NpPH-
BeseHbl B Taba. 55.

Buibop uncia KanuGpoB, OUEBHIHO, CTOMT B 3aBHCHMOCTH OT
CYMMapHOro KO3(HIHEHTa YMeHbLIeHHS BBICOTH P H OT MOILHOCTH
ABHrareds.

CropoHa ucxonHoro KBajparta x = ph, OTKyzaa

x
p n
Tak xak cTopoHa HCXONHOTO KBajpaTta X ONpelefeHa M TOJIIA-
Ha MOJIOCHI h W3BECTHa, TO JIETKO HAXOMUTCA KOS(MIMEHT cymmap-
HOTO YMeHbIIEHHs BbICOTH p.
Tax, Hanpumep, nasa nosocsl 90 X7 Mm, LisL KOTOPOH BhIlIeE
yXe Hahlled HCXOAHmIH KBampar 753X 75 mm, KO3(bHUHMEHT CyM-
MapHOr0 YMEHBLIEHHS] BLICOTH pPaBeH

5
P = -T = 10,7.

INo naiimennomy 3Hadenuio p=10,7 OTbICKMBaeM NOLXOASLIYIO
BepTHKaNbHylo rpajgy B Taba. 55,

bauxatune 3xauenus p=—9,8 u p=11,52 Haxomarcs cooOT-
BEeTCTBEHHO B 3-if W 5-f BepTHKaJbHHIX rpadax M OTBeYawT: mep-
BOe — BOCbMH kanuOpaM, BTOpoe — CEMH KaJubpaM.

} Tounee, JKes mpuHsaJ, 4YTO CONPOTHBJACHHA MeTajuia AehOpMamMu NpH MOBL-
MIeHHH TeMnepaTypl uepe3 HHTepeasn B 50° oTHocATCA APYr K APYry Kaxk 4jie-
Hn apudMeTnueckoro psiza. Ped.
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Tabauya 55
KosduiaesT OTHOCHTEJbHHX BHICOT KaJAHGPOB NOJOCOBOTO XeJaesa
Nt BepTHHANBHOM Trpadh

Ne Tpyuma
ganabpa 1 2 3 4 5 6

1 1,00 1,0 1,00 1,0 1,00 1,0

2 1,25 1,3 1,35 1,4 1,45 1,5 1

3 1,50 1,6 1,70 1,8 1,90 2,0

p 1,87 2,08 2,3 2,52 2,76 3,0

1 1,00 1,0 1,0 1,00 1,0 1,00

) 1,17 1,2 1,23 1,27 1,3 1,33 2

3 1,34 1,4 1,46 1,54 1,6 1,67

4 1,50 1,6 1,70 1,80 1,9 2,00

p 2,35 2,69 3,05 3,52 3,95 4,44

1 1,00 1,00 1,000 1,0 1,000 1,00

2 1,125 1,15 1,175 1,2 1,225 1,25

3 1,250 1,30 1,350 1,4 1,450 1,50 3

4 1,37 1,45 1,525 1,6 1,675 1,75

5 1,500 1,60 1,700 1,8 1,900 2,00

J/ 2,9 3,47 4,11 4,84 5,66 6,56

1 1,0 1,00 1,00 1,00 1,00 1,0

2 1,1 1,22 1,14 1,16 1,18 1,2

3 1,2 1,24 1,28 1,32 1,36 1,4 4

4 1,3 1,36 1,42 1,48 1,54 1,6

5 1,4 1,48 1,56 1,64 1,72 1,8

6 1,5 1,60 1,70 1,80 1,90 2,0

D 3,6 4,47 5,5 6,69 8,07 9,67

1 1,000 1,0 1,000 1,000 1,00 1,000

2 1,083 1,1 1,117 1,133 1,15 1,167

3 1,166 1,2 1,254 1,266 1,30 1,334

4 1,249 1,3 1,351 1,399 1,45 1,501 5

5 1,330 1,4 1,467 1,532 1,60 1,668

6 1,415 1,5 1,585 1,665 1,75 1,835

i 1,500 1,6 1,700 1,800 1,90 2,000

P 4,46 5,77 7,36 9,22 11,52 14,28
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DNpononxenne Tabn, 55

Ne BepTIKANBHON rpad
M
T
Kaanbpa 1 2 3 4 5 , 6 Pymma
1 1,00 1,000 | 1,0 1,000 | 1,00 1,00
2 1,07 1,08 | 1,1 1,114 | 1,13 1,14
3 1,14 1,172 | 1,2 1,228 | 1,26 1,29
4 1,21 1,258 | 1,3 1,342 | 1,39 1,43 6
5 1,28 1,344 1,4 1,456 1,52 1,57
6 1,35 1,430 1,5 1,570 1,65 1,71
7 1,42 1,516 1,6 1,684 1,78 1,85
8 1,50 1,600 | 1,7 1,800 | 1,90 2,00
p 5,43 7,46 9,8 12,7 16,8 20,9
1 1,000 1,000 1,000 1,0 1,00 1,000
2 1,063 | 1,075 | 1,088 | 1,1 1,11 1,125
3 1,125 1,150 1,176 1,2 1,22 1,250
4 1,188 1,225 1,264 1,3 1,33 1,375
5 1,225 | 1,300 | 1,352 | 1.4 1,44 1,500 7
6 1,313 1,375 1,440 1,5 1,55 1,625
7 1,375 | 1,450 | 1,528 | 1.6 1,67 1,750
8 1,438 1,525 1,616 1,7 1,79 1,875
9 1,500 | 1,600 | 1,700 | 1,8 1,90 2,000
P 6,91 9,56 | 13,23 [ 17,8 22,8 30,9

CrnemoBaTtenbHO, JaHHOE MOJIOCOBOE JKEJNE30 PALMOHANbHO NpoKa-
THIBATb B CEMH WJH BOCbMH KajauGpax.

OcranaBauBasicb Ml NMpHMepa Ha CeMH KajuGpax, umeem psif
KO3(HIHEHTOB BBHICOT OTJENOYHBIX KaJMOGPOB M3 5-H BepTHKAJNbHOMN
rpage!l (rpynna 5), KOTOPHIMH H MOJb3YEMCH AJR KaJAHOPOBKH.

Pacyer kanu6poBKH nonocoBoro npo¢ uasa. Ipo-
AenaeM NpUMepHbIA pacueT KaJauOGpOBKH HOJOCOBOro mpoduis, BBelA
ero B Taba. 56. .

Tak kak npousBefeHHe KO3(DUUHEHTOB, B3ATHIX M3 IPynHmsl 5 B
5-M BepTukanbHoM cronGue (11,52), Goawvluie tpeGyemoro (10,7),
TO, YTOOb KOHEYHbII H HCXOAHHIA MPOQHIH COLLIHUCH, HEOGXOAHMO
KO3(HUHEHTHl HCHPABHUTb, YMHOXHB HX Ha

6
10,7 ~0,99;
11,52
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Tabruya 56
KanaGposxa modocw 90X 7 mm

KoapiuneHTs BHCOT
b —_— - hr h H-h AB b
Ho nenpan- @
1amu6pa | ragaune | nensue MM MM MM MM MM
1 1 1 7 7 1 0,37 1 0,4 | 91,3
2 1,15 1,14 7,98 8 2 0,36 | 0,9 | 90,9
3 1,30 1,29 10,3 10 5 0,34 | 2 90
-4 1,45 1,43 14,7 15 8 0,27 | 3 88
5 1,60 1,58 23,3 23 17 0,22 | 4 85
6 1,7 1,73 40,3 40 35 0,12 | 6. 81
1 1,90 1,88 5 75 —_ — —_ 5

[TosTomy B Taba. 56 nomemueHa rpaga HCNpaBIEHHBIX KOI(HIHEH-
TOB.

Tak Kak TOJIIMHA FOTOBON NOJNOCLI PaBHa 7 MM, TO BHICOTA
l-ro xann6pa paBHa 7. Teoperuueckue BLICOTHI h, MNOCHEAYIOMHX
KaJH6pOB MONyyaeM YMHOXeHHEM BLICOTHl NpPEXBIAYLIEr0 KAJInGpa
Ha COOTBETCTBYIOIUMA HMCKOMOM BbICOTe KOS(HIMEHT; HafixeHHble
TeOpeTHYeCKHe BHICOTH KalXuOpoB moMellaeM B rpade h,.

HaiinenHble TeopeTHUeCKHe BBLICOTHI MCNDABIsAeM, OKDYIJfAd; HpPH
3TOM OTMETHM, YTO PEKOMEeHAYeTcsi B YHCTOBOM KajiuOpe Bceria
JapaTb O6xartue | MM, a B NpeJOTHENOYHOM — 2 MM JJd MOAyde-
HHg Gonmee TouHoro mpoduas. HcnpasieHHble 3HAYEHHS RBICOT No-
MelllaeM B rpagy h.

B uncio HalneHHBIX KajdHOpOB BXOOMT U HCXOOHmA  KBajpar,
18K 4TO MJOCKHX KaJuOpOB HMeeM UIECTb.

B caengyiomie#t rpage nomeraem aGcoNiOTHbe 06xKaTHSA MO Bbi-
cote H - h, 3ra rpada no3sojsieT HaM MPOBEPHTb MAKCHMAJbLHBIMA
vron 3axBata npu D=500 mx wan D, =500—40 =460 mun.
Haxoaum
H—h

1 —cosa = =2 _0,087.
460

0

[lo Ta6a. | onpenenseM x = 24° Ttakoii yroJ 3axBaTa Jomnyc-
Kaerca HPaxTHKOM.

Ecau 6bl yroa 3axsaTta oka3ajcs GoJiblle JONYCKAEMOro, To Obl-
J0 6bl HEOOXOAHMO HJIH YBeJNMUHTh OJmiKafiiive KO3(HHIUEHTHl HWJIH
Mexnay 6-M u 7-M KanuOpaMu BCTaBHTb ellle OAMH IUIOCKHH KaJHop.

B cnenyowefi rpade nomemaeMm Ko3(HHHEHTH YWHPEHHS a,
BoiOHpaeMble MPHOJHAKEHHO MO PHC. 2.

Hlupuna 1-ro kKanuOpa paBHa WIHPHHe ropA4ero npoduas u
onpegeneHa 6biia Bbie B 91,3 mm. Bruuras yunpehne 1 X 04 =
= 0,4 M, NoJNyuaeM HIMPHHY 2-r0 Kaiaubpa u T. .

12 3akaz 576
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B rpaje AB nomemeHnl pasMepn YIIHMPeHHS B MHJLIHMETpay.
Ilpan stom pacuere cBOGOAHOE YIIHPEHHE MOXHO IPHHHMATb TOJb-
KC B Tpex MEePBbIX Kalu6pax, T. €. YHCTOEOM H JBYX MpPeAOTAENOY.
HbIX; !B OCTAJbLHBIX € YLIHpeHHe HEeCBOOOAHO — KOI(HIMEHT yliy-
penusf npuHumaem paBHbiM 909 OT cBOGOAHOrO YLIHDEHHS.

i

Puc. 54. Koucrpykums

nepeHx AByX (mo XxXomY
NPOKAaTKH) 3aKPHTHX Kaaubpos

Buiyucsiennsle B MuJsIMMeTpax yiuupenus AB okpyrasiem 1o
OauxKafiiero LeJoro 4YHCAa MUIIMMeTpPoB. BbluHTas  COCTBeTCT-
BYIOLIHE YINNPEHHs H3 WIMPUHB Kaaubpa, nojydaeM LIHDHHY Cle-
Hyionlero kaau6pa. PesyabraThl 3aHeceHni B rpady b.

Ilpun BbluepuuBaHMM KaJdHOpPOB cle/yeT NPUHHEMATb
caenyionue coobpaxeHHs.

.Bo n3bexxanue 3ayceHIeB NPOKATKY BEAYT B 3aKPLITHIX KaJaub-
pax, npuuem oT kKaauOpa K KaauOpy moJOCYy IOBOPayHMBAIOT HA
180° uan, yTo TO Ke, He MOBOpauyMBas MOJOCH, MOBOPAYHBAIOT HA
180° cnenytomuit kaaubp,

Ha puc. 54 usoGparkeHbl nBa NMOC/HAE€IHMX M3 BBIYHCIEHHBIX Ka-
auGpoB JIBYXBaJKOBOrO peBepcHBHOrO craHa. KoHycHOCTb KamuGpa
3[IeCh MFpPaeT Ty JKe POJib, uTO H B KanubGpax GaiomuHra. 3akpyrie-
HHSl B rayGuHe Kanubpa MMEIOT LeJblo NpeJoTBpaTHTh 0Opa3oBaHHe
3ayCeHIIEB B 3a30paX MEXHy BHICTYIIOM BepXHEro BaJKa M  Bhi-
eMKOH HMxHero, ¥ obpaTHO. YKIOH rpaHeli (BblmyckK) Jenaercs
3—59%, yMeHbIIasAiCh B HampaBJIEHHU K UHCTOBOMY Kaaubpy.

B pacuer

OcTaHOBHMCSL HECKOJNBKO MOAPOGHee Ha POJH  3aKpyrieHHR
B KaauOpax.
Kak BbisicHeHo OblIO paHee, BCJAeACTBHE DAa3HBHIX TNPHYHH —

TeMIepaTypsl MeTajijla, cocTaBa ero, HeOAHOPDOAHOCTH H T. M. —
KanuGp MOXeT 3amoJHATbCS He B OJMHAKOBOA Mepe. B HekoropbiX
Clyuasix OH MOMeT MNEPeNOJIHHTBhCA: TOTJa M3JMMIIHMA MertanJ, mpH-
foJHUMAast BepXHUP BAJOK, ycTpemJaseTcs B olGnasoBaBnufica 3a3o0p
mexay OypTaMu BepXHero M HMIKHEro BaJIKOB — NOJyYaloTcAd 3ay-
CeHIibl. DTO MOXHO HCHOPaBUTb YMeHblIeHHeM UIMPHHbI IIpelbl-
JAyuiero Kanubpa HJIH »Ke yZaJHTb M30BITOK MeTajla TONbKO B TeX
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MecTax, rJe HMeeTcsl TeHAEHIHs K ofpasoBanuio 3aycenues. Jas
3TOr0 JeNaloTOsi B COOTBETCTBYIOLUHX MECTax MpeplAyHlero Ka-
Au6pa NPUTYIVIEHHA YIJIOB MJM 3aKpyryeHus. ODTOT NpHUEM Jaer
KaJqHOpOBLIMKY BO3MOXKHOCTb MOJYYHTh NPABUJIBHYIO M TOUHYIO pa-
Hory kaaubpa.

Ilpu pacuere kanuOpoOBKH LeNeco0Opa3HO MNOITOMY BHIOUpPATh
obxXarHe M VIIHpeHHe TakK, 4ToObl npensiaymuil KaauOp Ges 3akpyr-
JIeHMH M MPHUTYIUIEHHHA BIOJHEe 3alOJHAJA JaHHBIA Kanuop.

3areM B yIiax npejbiayiliero Kaaubpa melaloT TakHe Godbline
APUTYIJIEHUS] M 3aKpyrieHus, 4ToOnl Onarogaps HM NOVYYHJIOCh
3aBeJioMoe HesanoJHeHHe RaHHoro kaaubpa. ITocse storo ma og-
HOBaHMM MpPONENaHHOM INPOGHOH FPOKATKH MOXKHO [OCTENEeHHO
yMeHbIIaTh DPHTYNJeHde HIH 3aKpyrieHHe oO6TOukoft n0 Tex mop,
noka npoGHas NPOKaTKa He HACT YAOBJETBOPHUTENbHOTL pEe3yJbTa-
ta. Kpome TOro, mputynjieHHss M 3aKpYrJeHHs CHOCOGCTBYIOT IfeH-
TPHPOBaHUIO MOJOCH B KanauGpe. .

Ha ocHoBaHHH NPOAOKHMTENbHOR NPAKTHKH pasMepsl MNPHUTYI-
JeHull ¥ 3aKpyrJeHHA NpUOOPEeTAOT onpeleNeHHLie 3HaueHus, ,PEKo-
MeHIyeMble KaauGPOBIUMKAMU. "

B TpexBaJKOBHIX CTaHaX, B KOTOPbIX GoJbllefi 4acTbio HAET NPO-
KaTKa II0JIOCOBOro Kenesa, 6-#1 kanuOp momeniaercs Mexay CpeXHHM
M BEPXHMM BAJKOM, a 5-M KamuOp — MeX1y CPeNHUM H HHKHHM
BankoM (puc. 54), mpuueM KanuOphl NepeMelaloTCR AHATOHAJBHO,
T. € He CBsi3aHbl OJMH C JApyruM. [lociennee oGCTOATENLCTBO MO3-
BOJISIeT CBOGONHO BHIGHPATh BEPXHe® M HHXKHeE NaBJIGHHS, KaK 3TO
ObI0 PA3bACHEHO BhILIE.

Yraw 3akpyrasiores panuycoM 0—12 mm, npuyeM B YHCTOBOM
kanuGpe OH paBeH HYJIO, a B CIEAYIOIMX MOCTENEHHO BO3pacTaer
BMeCTe C TOJUIMHOH NOJOCHL.

Tadens naer anst kanuGPOBKH IOJOCOBOTO 2Keje3a TabaHIy
CTymeHedl OGXaTHil, 3aKPYIJIeHHA r W BbIMycKoB & (Taba. 57).

IMox cTymeHsMu naBiaeHuH uaM 00XaTHH 34ecb pasymeercs
npupalleHde BLICOTHl PYUbeB CBePX TOJILHHBI YHCTOBOro Kaaupa
(Ah). TaGauma cocraBjieHa IJs BCEX Pa3MepOB MOJOCOBOTO Kele-
3a No IUMpHHe M TOJIIMHE 10 MAaKCHMaJabHOH wiupuHbl 185 mm.

W3 tabn. 57 BUAHO, 4TO MpPOKAaTKa B IUIOCKUX KaauOpax Tpe-
6yer or 3 mo 6 npomyckoB. Uro Kacaercsi ymmpenus, 10 Tadeanb
DEeKOMeHJyeT MPHIEpPXKHMBATbCST B uMCTOBoM KamuGpe 050 mm, a B
OCTaJIbHLIX IOCTENEHHO BO3DPAacTaloOLIEro A0 5 MM.

ITo cpapuenuio ¢ merogoM )Kesa kanuGpoBka Tadenss nmaer
Gonee smepruuHyo paGoTy M MPHBOAMT K HECKOJNLKO GOMBIIMM HC-
XOJHbIM KBajparam.

Onacrast cropoHa 3TOH KaAMOPOBKH 3aKNIOYaeTcss B CHIbHOM
06xaTHM B YHMCTOBOM KaJuOpe M B BO3MOXHOCTH MEpENOJHEHHd
KaJIM6pOB METAJJIOM NPH HENpaBHIbHO BLIOPAHHOM YIUMPEHHH.

12+
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Tabauya 57
Crynenun o6xatus

i .
! Paguyc 3aKpyrdie-

ITpupamenue Brnyen ¢
A h, sm | HUH T, MM Y%
Paswep 1100C0BOT0 . L e
. ] | )
enes t{2|sf 4|5 6/1] 2 |3 |4[5,6i1 2|3 4(5/¢
| S R A

(10+25) X 4 mm 1

donme ... ... (02 [6] = |=—=10072 |~[—|—I3 {45 |——|—
(26+30y X 4 Mmn

Tomme . +. .. . .|0[2,5 8 — [—|—j0O|1 {2 |=|—|—|3 | 4|5 |—]—I—
(32+46) X (4+8) .10]2,5] 818 ol 3 |5—|—|3,5/4]|5|5— -~
(48=-57) X9 mMmn

Tomue . . ., . . |03 (12 — 0|l 4,5—=——13 (415
(48-+-5T)x4u Tonuee (03 | 920 |—l—|O{l [3 | 5——3 | 4|5 5——
(58+-80)x{4+8). |[0(2,5 8/18,537|—0{1 3 | 510/—|3,5'5 |5 | 5| 5—
(58--80) %, 9 MM u | ‘ l

TOMIE . . . . . . . 0)3,51230 0(1,253,5/ 9 3 [4]5) 5—|—
(82120) X O MM 1

Tonme . .. ... .l0l3 [11]25 |48—0|1,6 (4 | 710—3 |4 | 5| 5 5—
(122+-185) X 9 mm ut |

Tonme . . . ... .04 11223 |4580(0(2 (4 59|12|3 4|55 5|5

Has upumepa paccuntaem KaauGpoeky nojocel 90X 7 mu 1o
3TOMY MeTOJy, MOMECTHB [JaHHbie pacuera B Tabu. 58.

Tabauya 58
Kaau6poBka nosocnl 90°X 7 mm
N h H—h I AB b r :
Ak
Kaauopa M Atat naL ArM M MM %
1 0 7 3 0,4 91,3 0 3
2 3 10 8 0,9 90,9 1,5 4
3 1 18 14 ;2 90 4 5
4 25 32 23 | 3 88 7 3
5 48 55 26 | 4 85 10 5
Hcxonnbtii — 81 — - 81 — ] =

M3 Ttabn. 57 Bumso (crpoxa 8), uTo KaamHOpPOBKAa MIPOXOAHT
B NSATH, MJOCKHX Kaaubpax. BeinucoiBaem B Taba. 58 3nauenHsd
«cTyneHe#i naBinenus» \Ah ¥ HaxoauMm h, npubasasis Ah K 7 mn.

BbluncaeHHble 3Hayenuss H — h TNOKasbiBalOT 3SHepruyHoe 00-
KaTHe B MEpBoLIX yeTbipex Kaaubpax. O6xatue B 5-M kasnuGpe
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¥ pasMep HCXOIHOro KBajpaTa OMpejeisieM INpH NOMOIIH YLIHpe-
HHs, KoTopoe OepeM H3 mnpenbiaymiero pacuera. OTCiONa HCXOZHbIA
kKBaApaT paBed 81 mm u, cieioBatenbHo, o6xatHe B 5-M Kanubpe
H—h=81—5856=26 mm. Yrom 3axBaTa, U3 BbPaKeHUN

— 26 — o |
1 — cosa ==or—==0,0585, paBen ~ 20°, T. e. MeHbule, yem mpn

kanubpoBke no Kesdy, HecMoTpss Ha OOJbLIME pa3Mep HCXOLHOrO
kBajpara. 3axBaT NoJochl obaeryaercsi. 3aKpyrieHHe YrioB NPOH3-
SBONMTCS PajMyCaMH I M BBIYCK ofpelensieTc 3HAUEHUAMH & %.

Paccmotpum KaaubpoBKy oGpyuHOro xesnesa Ha mpuMepe 25X
X 0,9 mm. Juamerp BasakoB — 260 mm.

[TpuMeM nnsi npenBapHTCNBLHOTO pacuyetra HCXOLHOrO KBaApaTa
Koahunuent cymmaproro yumpenus a=0,3. Tornra no ¢opmy-
ne (32) cropoHa HCXOJHOrO KBajpara

_25,440,3:0,9
1,3

b =20 MM,

rae 25,4 — myupuHa ropsiyeii MOJOCHI.
Haxonum KO3(QHLMEHT CYMMApHOTO YMEHbILEHHS BBHICOTHI

© 20
=2-2219
P 0,9 22,

Mo ra6u. 55 naxonum Gmuxaiimee p=22,8 B rpade 5, rpyn-
ne 7, oTBeyaiolllee HeBATH KanuOpaM o yKasaHHBIMH B rpynmne
KO3(pHIHeHTAMH.

Beuny HesHauuTenbHOH pasHuIbI p, NONPABOK K Ko3(GulHeHTaM
OTHOCHTEJIbHEIX BbicOT He JenaeMm. [lanHble pacyera cBegeM B
taba. 59. '

Tabauya 59
KaauGporka oGpyuHoro xenesa
Koagunouenr hT h H—h AB b
Ne kxanaubpa a

00KaTHA MM M M M MAL

1 1,0 0,9 0,9 1 0,36 | 0,4 25,4

1 1,11 0,99 —_ - —_— - -

1 1,22 1,21 —_ - —_ _ —

1 1,33 1,6 — — — —_ —
2 1,44 2,31 1,9 2 0,35 | 0,7 25,0

3 1,55 3,58 3,9 2,1 0,34 ( 0,7 24,3
4 1,67 5,98 6 5 0,30 | 1,5 23,6

5 1,79 10,7 11 9 0,30 | 2,5 22,1
Hexoanslii 1,90 20,3 20 — — 19,6




182 Kaaubposxa npocreix npodured

Briuncnus TeopeTHueckHe BHICOTH, OTOpachiBaeM JHIHHHE Ka.
JiuOpbl, Tak Kak o6GXaTHe B YHCTOBOM Kajubpe paBHO | MM u g
NpPefoTAeNOYHOM — 2 Mm. B ocranbHbIX Kanubpax OKPYIJfeM Bryi-

COTBl 10 ULEJOr0 uHCHa
37 MUJILTHMETPOB.

5 y Takum o6pasoM Bhbifc-
HaeTcd, . 4To TpebyeTcs
8 NATb IJIOCKHX KaJubpos,
M HCXOAHBIH KBaapaT pa-
i BeH 20 mm. Kosduumuenr
Py VIIHDEHHS OmpefenseM IO
puc. 2, npHueM B 4-M wu
=5 5-m kanubpax Oepem He-
cBoGogHoe VIIHpeHHe,
paBHoe 90% or cBoGox-
Puc. 55. CryneHuaTHe ‘BajJIKK AN8 Npokatks HOTO. .
UOJI0COBOro  POPHAS Paccmotpenne  Kanu6-
POBKHM MOJIOCOBOrO KeJiesa
C peOpoBHIM KaJIuOpPOM COEZUHHM C PacCMOTpPeHHEM KanHOpOBKH
B CTyneHuatbiX Bajkax (puc. 55).

Ipn ouenb pasnooGpasHoil nmporpamMme NPOKATKH YAOGHO MOMb-
80BaThCsl CTYMEHYAaTbIMH BaJKaMH KaK MOATOTOBHTENbHEIMH. 3a
HUMH caenyeT peOpoBoit kaluOp M INOJHPOBOYHBIA KaduOD, TaK Kak
B CTyNeHYaTblX BalKaX BCJIeACTBHe CBOGOJAHOTO YHIHPEHHS KPOMKH
TIOJIOCH! MOJIYYaloTCst 3aKPYTJIEeHHBIMH H HEJNOCTATOYHO POBHBIMH.

t Pe6poBoit nponyck ycTpaHseT STH HENOCTaTKH H, KPOMe TOro,
npumaer mnojoce TpeSyeMyio LIHDHHY.

Tak Kak npH NpokaTke ILUPOKHUX IOJOC, MOJYYAIOIIHXCA M3 CO-
OTBETCTBEHHOH BeJHYHHBI HCXOAHBIX KBAaJparToB, CYMMapHoe CBO-
6OfHOE YIIHpEHHe B CTYNMEHUAThIX BaJKaX BEJHKO H HEPOBHOCTH
KPOMOK MOryT OHITb 3HAUHTENbHB, MpHHLIOCHE O B peOpoBOM
NpomycKe AaBaTh 3HauHTENbHble 00XKAaTHA, KOTOpPble MOTYT BbI3BaThb
KopoGJieHHe LIMPOKOH [MOJIOCH; MOSTOMY PeKOMeHAyeTcst B CTyfeH-
4aThIX BaJKax KaraThb [OJOCOBOE Kejle30 MIMPMHOR JHmb 1o 60 ma,
B KpaitHem cayuae — mo 100 mm.

. Bepruxanbnoe o6GxaTue B peGpoBoM [MIpOmycKe  PEKOMEHKYIOT
menats B 5—159% or WHPHHBI 32/1aBaeMOH Ha pe6po nojoce. AG-
COJIIOTHO XK€ OHO JOJXXHO ObiTh B npepenax 3—12 mm B 3aBHCHMO-
CTH OT UIHPHHBI MNOJOCHL.

Pacyer npenuncroBoro peGpoBoro Kaaubpa (puc. 56) caenyer
[36] BecTn mo Qopmyne

h2=h+2 MM,

rae h — foluuHa ropsyefi MONOCH B NOCHENHEM NPOMyCKe.
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Iliupuna kanu6pa y 3asopa ompenenasiercss [36] mo dopmyae

he=hy+0,16 2—=5
rae bs — BricoTa Kaaubpa.
Beanunna m Geperca paeHoii 0,2—0.5 mam.

2 3aBHCHT . OT TOJIIHMHL 33KAJECHHOT®

by—s
FnyGuna pyusst —5—
cios BankoB. Beawuuna b, nopbupaercsa pa3beMoM BaJKoB. B mo-
JyTBepAbIX BaJKax b, onpepensercsa no ¢opmyne

byy=b—2 M,

rie b — MHHHMalbHasi UIMPHHA TOTOBBIX FOPSUHX MOJOC rxpu Aax-
HOH TOJIIIMHE.
INpocnesum KaauGPOBKY MOJOCH! 30)( 10 MM B cTynenuarhix
BajJikax auamerpom 260 mm. Topauuit mpoduab — 30,4 XX 10,1 ma.
B uucroBoM KanubGpe BepTuKadbHOe 00-

xatve | mm u yudpenne 0,4 mm, MO3TOMY —’Hf— }
| .

u3 pebpoBoro Kkamubpa, KOTOpHIH  SABJAETCHA
MPeJOTACNOYHBIM, JOJXKHA. BHIXOAHMTH MOJOC2
pasmepom 30 X 11,1 mm.

PeGpoBoii kanubp HMeeT KOHCTPYKUIO,
n3obpaxeHuylo Ha puc, 56. Brimyck — ot 10
oo 12%, mostomy n=1,56 MM, m B JaHHOM
ciayyae paBHo 0,4 mm.

Tonmuna hy=11,1 Mm u wmuphHa by =
=30 mm, KaK ObIO BBHIYHUCIEHO BHILIE.

ITocrynaiomast B peGpoBofi kanubp moJoca
3ajaercsl B HEro Ha peGpo u HOJNXKHA HMETh
UIMPUHY bs, PaCCUMTAHHYI0O HA BepPTHKAJLHOE
obxartue 5—159 wmmpunsl. IIpumeM oGxarue Pac. 56, Tflo-
okodo 10%, T. e. 3 mm, clefoBaTelbLbHO, IIH- cTpoenne  pe6-
puHa b3=33 MM. poBoro, KaJmG-

Kosduuuenr ymupenus B pebpoBoM  Ka- pa
au6pe no puc, 2 a==0,24, 3Haunt, AB=0,24-3=0,72 ux.
[Tostomy h;==11,1—0,72 = 10,38 =11 mm.

B nmaabHefimieM Begem pacuer AAs KaauOpoBKH nosochl 30 X
11 mm:

_ 30402511
1,25

29 ~
p= —u— 2,64.

=20 Mmwm;

Ilo Tabn, 55 umeem Tpu kKanubpa c KoaHUHeHTaMu OOKaTHS;
MOCTPOEHHRIMH NO 3pHPMeTHUECKOH INPorpeccHy ¢ PasHOCTHIO:
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0,4 wau 0,45, nopu p=252 u 2,76. HalineHHoe HaM{ 3HAYCHHe —
NPOMEK yTOYHOE MEXKAY HHMH H PABHO HX IOJYCyMMe, IO3TOMY MpH-
MeM paaHocTh apH¢merHdeckoit mporpeccu 0,43 u mocTpoMM psij
KosdhuiuenToB, TNOMELeHHbHT B pacuerHoit taba. 60. Xom pacuera
SICEH U3 MNpeablAYLIEro.

Tabauya 60
¢ Kaaubposka noaocnt 30 X 10 sy
N Koagm- | *, h | H—h AB 5
I{ami6p uneHT a
Kaau6pa O5maTHA |y MM MM MM MM
1 YucroBoii —_ 10,1 | 10,1 1 0,410,4 |30,4
2 PeGposoii — 11,1 | 11,1 310,240,751 30
3 —_ 1,00 11 11 5 10,30 1,5 |33
4 — 1,43 15,8 | 16 13 | 0,22°} 2,5 | 31,5
Hcexonnsiif - 1,8 | 29,3 ‘ 29 | - - — |29

Tlpu mnpokatke moxockl B pe6poBOoM  KaauGpe MNpPHMEHSIOTCH
MPOBOJKH, LIEKM KOTOPLIX YAEPXKHBAIOT MOJOCY MPoYHO B Tpebye-
MOM MOJOXEHHH.

OnmHu u Te Xe CTyneHuyaThle BAJIKH CJyXaT LN NpoKaTKH Ge3
pe6poBbIX NPONMYCKOB LIHHHOTQ MOJOCOBOTO XKele3a KaKuX YrogHO
pasmepoB. ITosromy mpu pacrouke BaJkoB cliemyer rIyGHHY CTy-
neHell onpefeNsiTh M3 CAeAyloliux cooGpaxeHwil.

OGo3nauuB riayGHHY  KaJHOPOB COOTBETCTBEHHO UePe3 8y, &y, Oy
H 84, CIBMHEM BaJKH [0 CONPHKOCHOBEHUS] B JIeBOH YacTH, TOTAa
meap 8,=0, menr 3, momkHa Obite paBHa 1—1,5 mm, ecan
NpoKaThiBaeTcss noJjioca 6e3 CTPOro TOYHBIX KPOMOK, TdK Kak B 4H-
CTOBOM IIpomycke ofaTHe HE [OJKHO npeBocxoauts 1—1,5 mm,
TOUYHO TaK JXe niedb 83 JoaxHa Owith Goabure 6, HAa 2—3 Mm —
BeJIHYHHY 06XKaTHA B NPENOTHEJNOYHOM IpOIycKe.

Hansuefiune menu caexyer Gpath ¢ Koabuuuesramu or 1,5 no
2 pas ObICTPOro BeAEHHsI TMPOKATKH.

ITognumas Gonee uiM MeHee BEPXHHH BaJNOK NPH  HACTPOFMKE,
MOJKHO TOJIy4aTb TOJOCHI JIIOGOH TOJMIIMHB,, NpPHUYEM KOIPHLHEHTH!
BLICOT NpPH OZHOM H TOM e Npoduie BalKOB U3MEHSAIOTCH CaMH
co6oio Golee WM MEHEe 3HAUHTEJIBHO B CTOPOHY YMEHbIIeHHS
¢ BO3pacTaHMEM TOJLIMHBI KOHEYHOro MpOAYyKTa, XoTd abcosioTHas
BeJUYHHa OOXaTHHl COXpaHsercs.

IMoxbeM BalkoB NMPAKTHKYeTCSl U NPH PyuybeBHIX CTaHaX AJs MO-
Ay4eHHsl TMOJOC PasHOf TOJNIUHHB, HO ONHOR M TOH XXe LIMPHHBL
Has storo genaior BbICOKMe GypThl KaJuGpoe (pHC. 54).
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Ha puc. 57 npuseniena kanu6poBKa BaJKOB TPeXBaJKOBOIO CTaHa
D =23585 sl NpOKaTKH MoJoc WIHPHHOH 160—110 MM M ToumuHof
8—25 mm.

Boile OblIo MOKa3aHo, 4TO MeTON KaJauOpOBKY TIOJOCH, npen-
noxeHHbl )Kesom, Obli 06paGoTaH u TpuBefieH B CTPOMHBII nops-
nok A. I1. BunorpanosuiM. B uactocTH K03dHUMEHTHI YMEHbLICHHS
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Puc. 57. Baakn TpexBajskosoro craHa D =: 585 yu LA NpPOKaTKH No-
JgocH 1mHpHHOll 160—110 MM u Tomumuoit 8—25 mm

BBICOTHI CBEJEHHl B CeMb TPYNMN ONHOH TaGJHLBl ¥ JOMOJHEHHl KO-
5(UIHeHTaMH CYMMapHOTO YMEHbLIEHHs] BBHICOTHI P.

A. TI. Yexmapes [53] orMeuaer, uro Taby. 55 mupencTaBaseT
CAMHIKOM OoJbLiofi mpocTop st Bui6Opa psaga  Ko3(HUIMEHTOB
YMEHbLICHHsT BBICOTHI, M MNpejaraer pasfelHTb BCe KO3(PHULUHEHTH
Ha werblpe rpynmel (taba. 61 u 62):

1) rpynna I — kos¢unyeHTsl BecbMa 3HEPrHUHOTO peXHMMa pa-
60THI;

2) rpymna Il — KO3(HUHEHTH! 3HEPrHYHOrO pexkUMa paGoThl;
3) rpynna III — koaduuuenThl cpensero pexuma palGoTHl;
4) rpymna IV — koaduunuentsr cnaboro pexuma paboThl.

KpoMe Toro, uccaenys yuupenuwe, YekmapeB peKOMeHIOBaJ
caenyonide kosauuueHTsl K Qopmyse s onpeneseHUs] YHIHPEHHS
Npy NMPOKaTKe IOJOCHI.

ITpu npokaTke B FJIAaKHX BaJKaX O CBOGOAHEIM YIIHDEHHEM:

JANs TOHKHX U Y3RUX TIONOC . & o « « « . . « o« 0,60-0,75 .
» TONOC CpPeRHUX MO TOAWMHE M wHpure . . . 0,45—0,60
» TOJNCTBIX H UIMPOKMX MOJIOC . . . . . . . . . 0,30—-0,45
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Tabauya 61
Pa36uBka KO9(HONEHTOB YMEHbIEHHA BLICOTH HAa TPYNNb
I Fpymna — Beck- | .o _ . I rovima — | T _ .
Ne Ma a;&g;'&“”ﬂ THERE ape?:vfxg cp}:xnrx?r; n;:];mm M gm’;ng:mn:na
no mop.
‘ P P ‘ P p f P p P
1 1,40 1,40 1,30 1,30 1,25 1,25 1,15 | 1,15
2 1,60 2,24 1,50 1,95 1,40 1,75 1,20 | 1,38
3 1,80 4,03 1,70 3,31 1,50 2,63 1,25 | 1,72
4 2,00 8,06 1,80 | 5,98 1,60 | 4,20 1,30 | 2,24
5 2,00 16,12 1,80 [10,70 1,60 | 6,72 1,30 | 2,90
6 2,00 | 32,24 1,80 [19,30 1,60 | 10,75 1,30 | 3,78
7 —_ — 1,80 134,80 1,60 | 17,20 1,30 | 4,92
8 — — — — 1,60 | 27,50 1,30 | 6,75
9 — — — — —_ — 1,30 | 8,30
Tabaruya 62

KoshuunenTl yMeHblleHRS BHICOTH NPH MPOKATKE MONOC B TAZAKHX BajKax
¢ pe6poBuiM KaanGpom

I rpynna — Bech-
N ua oneprman | X4 TR e T R e TV BN e
no nop.
p I p | P p | P p | P

1 1,60 1,60 1,50 1,50 1,40 1,40 1,20 | 1,20
2 1,80 2,88 1,70 2,55 1,50 2,10 1,26 | 1,50
3 2,00 5,76 1,80 4,59 1,60 3,36 1,30 | 1,95
4 2,00 11,52 1,80 8,25 1,60 5,37 1,30 | 2,54
5 2,00 23,04 1,80.( 14,85 1,60 8,61 1,30 | 3,30
6 —_ — 1,80 | 26,50 1,60 | 13,77 1,20 | 4,28
1 — —_ — —_ 1,60 22,000 1,30 | 5,58
8 — — — —_ — — 1,30 | 7,25

Ilpu npokaTke mojochl B KaauOpax ¢ HecBOOOAHBIM  yHIMpe-
HHEM:

JNsT TOHKUX M YBKUX MOJIOC . . & « + o « o o . . 0,25—0,35
» MONOC CPeAHHX NO TONUMHE W wWupuue ¥ . . 0,18—0,25
»  TONCTHIX U LMHPOKUX TOJOC . . .« « « o o o 0,12—0,18

B ¢opmyne 3ubenss (ctp. 21) UekmapeB pekomenmyer GpaTtb
koaunHedT ymupenus B npepenax 0,15 <+ 0,17 (B 3aBucuMocTH OT
TeMIepaTypsl MeTajila) IpH MpOKaTKe HOJIOCH B KaJHGpax.
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8. IlpokaTka . mOJOCH B 3aKPHTHIX KaJubpax

Coeemanne no KanHOpOBKe BaJKOB AJsi NMPOKATKH KAUeCTBeH-
HBIX CTalledl PeKOMEHJ0BAaJl0 Cle[YIOHIHH METOJ pacueTa pasMenos
33KPHITEIX KalHOpPOB /IS MOJOCOBBIX Npoduned [36].

Pacuer Beflercsi OT ropsigero WHCTOBOTO NpO(HIIS.

IpenuncroBolt KanHOp — 3aKPHITHIH — HAJJIEXKHT — PacHnoiiaraTh
B BePXHeM M CpeJHeM BaJIKaX, NMpPEeIIeCTBYIOUIHA KaluOp — B HHK-
HeM M cpelHeM BaJKax.

Pasmepn npemuncrosoro kanuGpa onpefensores no ¢opmynam

(puc. 58):
hy = h +(1,5+2,5);
by = b— (1,0+2,0);

h
b2=b1’*—'0,1 71;

LA

h
=b1+0,1-é£.

Pasmepbl Kanu6pa, nmpeaulecTBYIOUIEr0 MPEAYUCTOBOMY, OIpe-
AcJsOTCHE Ho  (opMmyae

by = b, +10,4+0,5(h, — ).

by = b, —0, 1k,
5 p—1, i 104
— == 1 1
!* — .03 ‘! y.l-— ? [
. b .
=% 1 LB
ER A
1 LA
b, ! Y b L

-
Puc. 58. Omnpegesenre pa3mepoB 3aKPHTHX KaarGpPOB NONOCOBOro mpoduas

Ipurynaenne yraa y (puc. 58) pekomenayercs 6paTb paBHLHIM
1,6 +2,0 um. Pasmepn mnsroro KaauOpa omnpenensiorcss Mo ¢op-

MyJnaM:
by = by + [0v4+0y5 (h4— hs)l;
b9 = bs'_' 0,1’14.

1 Kos¢puuHenT YIIHPEHHS 4 OpH IOPOKAaTKe MOJOCH B 7—9 OmPONYCKOB ClAedy€er
Opate 0,4, a npu HpoKatke B 5—7 mponyckos — 0,5, ..
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Ipurynnenne yroa paccunThiBaeTcss no Qopmye

hy—h
y2=—42 2

Bhicotel h ciaenyer onpeieisitb ¢ y4eTOM XMMHUYECKOTO COCTaRa
CTalH: JJisi KPEenKo# CTalH MOXHO AOMYCKaTb KOI(QHIHEHT BBITHK-
KH 1,20 B YHCTOBBLIX NPONUYCKAaX, YBEJIHYHBAs €ro IOCTENEHHO [0
1,50. KosduuueHTH BLITSKKH NOAGHPAOT Mo apH(MeTHYeCKOoi
gporpeccur ¢ npuMmepHoil pasHoctbio B 0,05. as Msirko#l crasm
bH MOXKeT ObITb MpuUHAT paBHbeIM 1,30 B YHCTOBLIX HPOMyCKax C Mo-
CTEMeHHbIM YBEJHYEHHEM MpPOTHB Xoia npokatku po 1,60.

a) OcobenHocTu Kaaubposxku noarocoso2o npoduas
8 3aKpeiToix Kaaubpax

Ha npakruke MOryT BCTPEeTHTBbCA CJIy4aH, KOria HeBO3MOXHO
noxyuuTh TpeOyeMbii HCXOZHBIH KBazxpar. Toraa mnodb3ylotTes Me-
TOAOM BbIHYX/I€HHOTO YIUHPEHHS.

B onHOM H3 nmepBhIX NOArOTOBUTENBHBIX KaJubpoB nosocy
«nepexkuMaloT» nocpeauHe (puc. 54), a B cledyomeM KalduGpe
06XKHMAIOT YTOJMILEHHEIE Kpasl N0 TOMLIMHBI CPCHHEH YacTH MOJOCHL.

[Tpu sTom Macca cpefHeli yacTH He BLITATHBAeTCA H TOPMO3HT
BHITSXKKY KpaeB MoJIOCHI, JlofBepraioniuxcst oGxatuio. B pesyis-
TaTe MOJy4yaercs CHJAbHOE BBHIHY)KIEHHOe YIUHpeHHe (MeTamjl IOYTH
UEJIMKOM HJEeT Ha YLIMPeHHe).

., BenuuMHa yuIMpeHHsI NpPY 3TOM pacCUHThIBaeTcsi 1o  (opmy.ae
.Axekcannposa [35]: '

AB=2%(H—h),

rae b — uIMpHHA YTOJIIEHHS Ha Kpal MOJOCH, ‘
H — h — a6conoTHoe 00xaTHe KpaeB (I0JOCHl A0  TOJHIHHBI
cpenHeii yactH h.

HepmocraTkamu Mmeroza npokaTKM B 3aKpHTslX Kajaubpax #iB-
JASIOTCS TPYAHOCTb YHAJeHHs] OKAJMHbl H3-3a OTCYTCTBHS pPeGpOBO-
vo KanuOpa M HeoOXOAMMOCTb MMeTb JJsi KaxKJAOro pasmepa MoJo-
CHl CNEelHaJIbHYI0 CHCTEMY KaauGpoB.

TIpH nocTpoeHHH 3aKDPHITBIX KaNHOPOB clefyeT BhGpaTh:

1) BeaumuuHy BBIYCKAa KaauGpa, ‘

2) BeauunHy (acox MJIM 3aKpyrleHHR BHYTPEHHHX YIJIOB Ka-
aubpa,

3) BricoTy GypTOB,

4) npepelbHyl0 BBICOTY NMOXBEMa BEPXHEro BalKa.

Ha ocHoBe aHanu3a NMPaKTHYECKHX JTaHHBIX AJIEKCAHIPOB MOKA-
3LIBAET, YTO NpPH NPoKaTKe nojoc TonmuHo# 8—40 mm B OAHHX
M Tex e KaJubpax MOXKHO NPHMEHATH BLIMYCKH:
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1) Ana nepBbix MO XOXy NMPOKATKU Kaau6pos — 3%,

2} AN TOCNENHMX MO XOAY NPOKaTKH Kaau6pos — 1,59%.

Bennuuny paguyca 3akpyriaenuii BHYIPEHHHX VIJIOB Kasnu6pa
cnepyer Gpath:

I) nast mepEeix mo XoAy mpoKaTKH KaaubpoB — okoso 0.25 or
MHHHMAJBHOH BLICOTH Kanubpa,

2) B npemurctoBoM Kamu6Gpe —0,12—0,10 or BeicoTHl KanauGpa.

HonyctumMas pasHocTb MeXAYy MAaKCHMAJbHOM W MHHMMAJbHOH
TCAUIKHOR MOJOCHl B OJHMX M TeX e Kanubpax HHOTA4 JOXOAHT
a0 30—35 mm, HO ayqile jepxarbcsi B npegenax 15—20  wmam,
TAaK Kax npu Ooabluedi pa3Hulle, BCIEICTBHE BbINYCKOB, oGpasylorcs
yKe Takde 3a30pbl, B KOTOPHIE MOXXET BbIJABJUBAThLCS METAJLI.

HspecTHbl nBa cnocofa MOHTaXa 3aKPHITHIX KanuOGpOB B TpeX-
BAJIKOBEIX CTaHaXx:

1) xanuGpbl MOHTHPYIOTCH OAMH Haji APYrHM,

2) Kanubpbl MOHTHUDYIOTCH B LIAXMATHOM TNOPSKE.

TlepBrifi crmoco6 HauGosee ynoTpeGUTeNeH BCJAENCTBHE JIYYLIErO
WCIOJNb30BAHHS INOJOTHA BaJIKOB. JTO AaeT BO3MOXKHOCTb COCpe-
AOTOUHTL B OJAHOH KJETH TPEXBAJKOBOrO CTaHAa HECKOJbKO pPa3MepoB

‘TIOAOC (A0 YeThipex MO LIMpHHE).

HenocraTkom Takoro MoHTa)a sIBAsieTci TDPYAHOCTb  YBSI3KH
YUIMPEeHHs ¢ LIMPHHOA MOJOCH W HapylieHHe ONTHMAlbHOH BEJIH-
YHHBI BEpPXHEro AaBJIeHHS B COMPSIKEHHBIX Kajiubpax.

6) OcobexHocTu nPoKaTku NOAOCO8020 NPOPUAA
8 2aaokux saaxkax [35]

OcHoBHBle TIpenMylIecTBA IMPOKAaTKH MOJIOCOBOrO mnpodpuis B
rAafKux BajlKax CJIeLyoLlye:

1) moJoca XOpoLIO OUMIAETCH OT OKAaJHHBl B peOpoBOM KaJau6-
pe;

2) uMeercss BO3MOXHOCTbL MpPOKATbiBaTh pPasHOOOpas3Hble pasMe-
pol Ge3 mepeBasoOK BaJIKOB;,

3) ofecneyuBaerTCsi HECAOXKHOCTb MEpPETOYeK M OONbLIMA  CPOK
CayKObl BAJIKOB.

HepocraTok 3TOro Meroga MNPOKATKH 3AKJIOYAeTCs B HEBO3MOX-
HOCTH TIPaBHJBHO DACNpPENENHTb BLITSAXKKH MO IIPOIYyCKaM, TaK Kak
BRITS)XKKa B peOpoBoM KanuGpe ObiBaeT CIMIIKOM Mala H [OITOMY
Ha Jpyrde KaaubOpbl JoxKaTcst OOJbILIHE BHITSXKKH.

HHoraa KpoMe npemuucTOBOrO MPHMEHSIOT ellle OAHH peGpoBo#
Kaaubp AJs Jywioell OYHMCTKM OT OKAaJHHBH HJIM H3-3a OOJBLIOrO
pasmepa HCXOIHOTO KBajapaTa, yTo TpeldyeT MNONOJHHMTENbHOH ocaj-
KH 00 LIHpHHe.

Tlpn 1Byx pebOpoBbix KaauOpax BHITSAXKKH pachpefensiorcs euie
GoJiee HeNpaBHJILHO.

fIpuMeHeHne JONONHHTEJNBHOro pe6poBoro npomycka kKpome o64-
3aTeJIbHOrO TPEAYHCTOBOrO MOXKET OfpaBAbiBaTh cebsi TONBKO B



Tabauya 63
OcHosHble (aKTHYeCKHe NaHHble KaJHOPOBKH XKPYNHOCOPTHOH noJMOCKH
Hnamerp CegeHite Pasvep O0muit CpenHus
HCXOXHOI Qucro
3apoxn cTalia 10710CH 3arOTOBKK Koaum. | KOAduiy,
MM OPONYCKOB
MM MM BRITAAIKN BBITH 11y
A 420 70x12 57 x 57 7 3,75 1,2t
B 500 70% 20 58 58 5 2,40 1,20
» 500 80x8& 60 x 60 7 5,62 1,28
» 500 90x 10 70%70 5 5,47 1,41
B 585 100x 14 85%95 i 5,90 1,29
» 585 120x 12 11180 5 6,26 1,45
» 585 140x 10 121 X80 7 7,32 1,33
2 585 1€0x20 134x 80 7 3,58 1,20
» 585 180X 8 166x 80 7 9,60 1,38
r 400 100x7 41 %94 7 5,50 1,28
» 400 12010 54 x 107 7 4,80 1,25
» 400 140 x5 54x128 9 9,8 1,29
pig 500 152xX7 80x% 120 9 9,00 1,28
E 550 202,5x18 81x189 5 4,00 1,33
Tabauya 64
OcHoBHble (akTRUECKHE XaHHble KAMAGPOBKH MEJAKOCOPTHOR MOJOCK
HnaMerp | Cedenie CT?cr;gi%;‘cax.oii?m Yucno O6muit | Cpemunit
3asoq craHa Hon0CH Hpoury- H,f;g’:,; “,?:g:;?
o A (Darg;g:e- paceruan cxoB BEITHH{KA | BHITHMGKIT
A 300 30x6 23,0 23,0 5 2,82 1,23
» 300 35%8 29,5 28,0 5 3,07 1,25
» 300 40x10 32,0 31,0 5 2,47 1,20
B 330 45X 8 35,0 33,5 5 3,40 1,28
» 320 50%8 38,0 37,0 5 9,60 1,29
» 280 30%5 21,0 22,2 4 2,90 1,31
» 280 40x4 30,0 30,5 6 5,45 1,33
» 280 22%5 16,0 17,6 4 2,30 1,23
» 280 253%x4 19,5 19,5 4 3,40 1,36
B 350 40X 10 29,5 32,0 4 2,17 1,22
» 250 60x6 44,0 46,0 7 5,20 1,27
» 250 25%5 21,0 20,0 4 3,50 1,37
» 250 22x 10 20,0 18,3 4 1,82 1,16
» 250 20%10 18,0 17,4 4 1,68 1,14
r 360 45%12 38,0 36,4 5 2,67 1,22
» 360 50x12 41,0 39,2 5 2,70 1,22

Ilpameuanue PacuetHas cropoHa KBagpaTa ompefeasiach mo ¢opmyne

b+ ah
“=1+a:

rae Kosduuuent ymuperna a= 0,35 <+ 0,44.
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CrelHaJbHbIX CJIyyasiX, Hanpumep ISl KauyeCcTBEHHHIX CTajell, ot
KOTOPbIX TpeOyeTcs BHICOKAast YHCTOTA [OBEPXHOCTH, a TaKkKe s
TOHKHX TI0JIOC, NPeHa3HAYeHHbIX JJIS XOJOLHOH MPOKATKH.

Cosellanve Mo kaauGpoBke BankoB [36] pekoMenjgoBado cie-
JYIOILHK pacyer BLICOT NPH NpoKaTKe MOJOCH Ha TIIAfKHX WM
CTYIIEHUATBIX BaJKax.

Hanpumep, npu 3agaunoill Beicote nosocl 10 mam (mas cpemme-
COPTHOIO CTaHa) pacyeT BCEX OCTANbHBLIX BLICOT IPOM3BOJHUTCS
c TOMOILbIO psijna:

hy = 10 mu; hg = hg » 1,40 mm;
hy = hy + 1,20 mu; hy = hg - 1,35 mm;
hg = hy - 1,25 mm; hg = hy; - 1,30 mm;
hy,= hg - 1,30 mnm; hy = hg - 1,25 mnm;
hy = hy - 1,35 mm; hyg == hy - 1,20 mm.

[Ipy npokaTke MeJKOCOPTHOM NOJNOCH PEKOMEHAYETCS IOJb30BaTh-
csl TEMH e JaHHBbIMH, HO HCXOASf M3 h==4 mM M yMeHbIIas UUCJIO
KanuopoB Ha JBa-yeThipe.

B K. ITpoypsur [54] npennoxun MeToj KanuGPOBKH MONOSHL,
NMpH KOTOPOM pacueT NpPOM3BOAHTCS 0e3 onpejeseHHsT pa3MepoB HC-
XOJIHOTO KBafipaTa; 3TO HECKOJbKO COKPAUIaeT BPEMS IS PacueTos;
NpH pacyeTrax aBTOpP MNOJb3yeTCS KO3(HUIHEHTAMH YMEHBIIEHHUS Bbl-
COT, PeKOMeHJIOBaHHbIMH UekMapeBbIM.

B Ta6a. 63 u 64 npuBeleHpl (PaKTHYECKHe NaHHble MO Kajaub-
POBKe MNOJIOCOBOr0O MPOMUISA Ha PasiuyHblXx 3aBojax COBETCKOro
Corosa [35].



YACTb III
KAJINBPOBKA ®ACOHHbIX NMPO®HJIEH

TJIABA 10
HEATPAJIBHASA JIMHUSA KAJUBPA

Tlon c¢aconnbiMu npoduAsiMM PpasyMeioTcs CJOKHbIE CEeYeHHs,
KOTOpblE He MOryT ObiTb [OJyyeHbl PaBHOMEPHHM 00XaTHeM BO
BCEX UacTAX M3 KBAJAPaTHOA MMM MJIocKOfi 3aroToBkH. K (acoHHBIM
npogpuassM He OTHOGATCS MPOCThle CEUEHMsT (KpYrJoe, UIeCTHIPAH-
HOe, DecCOpPHOE), XOTH M OHHM NOJYYalOTCHl IpPH NOMOLIH HEePaBHO-
MepHOro BO Bcex 4YacTax mpodunas obxaTHa M3 KBaJpaTHOH 3aro-
TOBKH, COCTaBlsig MEPEXOAHYIO TpyIy.

Caoxnoe ceuende ¢aconHoro npoduasi Moxer OuiTh pasbura
Ha OT[eJNbHBle MPOCTHlE YAaCTH, M3 KOTOPHIX Kaklas MOMeT pac-
CMaTpHBaThCsl Kak mojioca. Pas0HBKa CJOXKHOrO npoduas Ha mpo-
cTeillliie MJIOCKHE JJEMEHTH ABJASETCS OCHOBOH ¢acoHHel Kaaub-
POBKHM, TaK KakK CBOAMT NpoLecc TaKOH KaJuOPOBKH K COBOKYIHOCTH
npocrefimHux KaauGpoBoK.

HeoGxonumo mepBoHauadbHylo rpylylo ¢oOpMOBKY npoduis ne-
AaTth B NEPBHIX MPONMYCKaxX, KOrfa METallll HMeeT MAaKCHMAJbHYIO
TEMIEpPaTypy M BLICOKYI0 MNJIACTHYHOCTb, CBOAALLYI0 K MHHHMYMY
nosiBJieHHe HANPSXKEHUNA B PasiHuHbIX 4acTAX npoduias. IDTH BHYT-
pPeHHHe HANpSKEHHs1 B MeTalule MOTYT BO3HHKHYTb B  MOCJHEIHHX
MponycKax, KOraa TeMlepaTypa [poKara sBIsieTCH HaMHM3ILeH
H MMEIOT MEecTo HepaBHOMepHble OO0XaTHS WJH BLITSDKKH B PasHbIX
yactax npoduas. B mocieannx AByX HIH TpeXx Kaaubpax HeoOXxo-
JUIMO MNPHAEPKHBATLC OAMHAKOBLIX BHITS)KEK BO BCEX 3JIeMeHTax
npodidis, 110 BO3MOXMHOCTH cofmiofass 3TO TaKXKe U B IIPOMEKY-
TOYHbIX KaauOpax. Uem Jyullle 3TO BbiAepPKHBaeTcsl, TeM IOVIHee ra-
paHiHsa MOJYYUTb BIOJHE TOYHbIA W HEHaNpPsKeHHbIH NpoduIib.

Hapsaay c atum B ¢aconnoit kanuGpoBke GOJbUIYIO POJb Hrpa-
eT npuMeHeHHe OOKOBOTO MaBAEHHSl 1Jist BHIPAOOTKM MJIOCKHX
9JIEMEHTOB KaauOpa, HMEIOUINX HaKJIOHHOe HJIl  BEePTHKAJNBHOC
nodoxkenue. Ilpu ¢acoHHoll KaauOpPOBKe NPHXOAMTCA HMETb Ao
10 TNPEUMYLECTBY C  BbIHYXIEHHbIM  YIIMPEHHEM, CBS3aHHbLIM
C HCO/JMHAKOBbIMH pabouMMu AuamerpaMu H B ocoGeHHocTu C He-
paBHOMEDHLIM pacrnpejejieHdeM 06KaTHS B Pa3HBIX uacrax Ipo-
duasi, a 4acTo TaKXKe H MOJIb30BATLCH BLIHYMACHHBIM YwHpeHIEM
JJs Jydiiedi BHpaGOTKHM OTHEAbHbIX 3JeMeHTOBR npoduas. Haxo-
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Hell, Goabliloe 3HAYeHHe MMEET NpPaBHJILHOE pAacloJOXKeHHe Ka-
nubpa B pa3beme BaJKOB KaK C TOYKH 3DEHHS BEPXHETrOo HJH HUX-
Hero JaBJjieHHs, T. €. ONpelelleHHOTrO IOJOXEeHHS HefTpamLHOH JH-
HHH, TAK H C TOYKH 3DEHHsi pa3MellieHHsi JeMEHTOB KaaubGpa B oT-
KPbITOH H 3aKpBITOH 4YacTix ero.

HenpaBunbHoe HAH HeynauyHoe omnpejelieHHe HEHUTPAJIbHOM Jiu-
HHM BeleT YacTo K Upe3MEpPHbIM HampsKeHUsIM B CTaHe, a Heynau-
HOe pa3MellleHHe 3JeMEeHTOB KanubGpa B OTKPHITOH H  3aKpHITOll
4yacTIX €ro — K HeNOCTAaTOYHO TOYHOH BelpaGoTke mpoduis H He-
paBHOMEPHOMY H3HOCY CTeHOK KajuOpa. Bojee mospoGHO o mpuMe-
HEHHH BCeX 3THX OCHOBHEIX NpHeMoB Oyner ckasaHo npu pasbope
XaNuOPOBKY DPa3JUUHBIX npoduied.

PaccMoTpuM KaauGpOBKY YIVIOBOIO PaBHOGOKOIO, HepaBHOGOKO-
ro u 3eToBOro npodHield Kak yCJIOXHEHHYI0O KaJlHODOBKY NOJOCO-
BOTO JKeJjie3a, a TaKxKe TaBpOBOrO, J[BYTaBPOBOTO, HIBEJJIEPHOrO
H peJbCa KaK KaJluOpPOBKY MOCTENEHHO YCIOKHAOUIMXCH npoduiei.

B ¢aconsmx kaaubpax He Bcerga JHHHS NPOKATKH [POXOHKT
yepes ILEHTp TAKecTH Kanubpa.

Tak kak o0s3aTenpHo, YTOOb He#iTpaJipHasd JHHHMSA KajxuGpa
coBrniajaiia ¢ JHHHeR NPOKAaTKH, TO HeoOXonHMMO VMeTb HaATH mo-
AOXKeHHe HEHTpaJbHON JHHMH KaXkJoro KaauOpa.

BoabuiMHCTBO aBTOPOB MO KaauGpoOBKe CYHTAeT, 4TO Hefrpadb-
Has JuHMs KajauOpa BcerJia NMPOXOJHMT Uepe3 €ro LEHTP TAMKECTH.
Oanako 3T0 He Beeraa ObiBaeT Tak.

JJas1 KpyraelX H OBaJbHBIX KalduOpoB HeHTpalbHOH JMHHefl cay-
KHT TOPH3OHTAJIbHBIN JAHAMETD HX, IJIA  KBaJApaTHhIX — Gosrruei
yaCThl0 POPH3OHTAJNbHAA NHAroHaljb, JJS
IPSIMOYTOJIbHBIX ceyeHHH—npsimas MM/, :=\i”d
NPOXOAsALIas TOPH3OHTANBHO TOCPEAUHE T ,
MeXIy ABYMS TOPH3OHTalbHbiMH cropo- M1 __ . _ . [
HaMy NpSIMOYroJpHHKa (puc. 59). | ‘:ﬂ

Puc, 59, He#irpanbhas
AHHNA KasanGpa

Hna kanuGpoB, KOTOpble HeMb3fl pas-
JOXKHTb Ha HECKOJBKO MaNblX IJIOCKHX
NPSAIMOYTOJNILHHKOB, peKOMeHAyeTcs: clie-
AdyiomMi crnocol HaXOoXKIeHHs1 HeATpalb-
HOH JIMHHHM, KOTOPHIfI MOMHO JeMOHCTPHPOBaTb Ha YIJIOBOM KajHO-
pe (puc. 60,a).

HefiTpansHas JMHHS TPOXORMT uepe3 CEPEIHHY BHICOTHI KauuG-
pPa h, KOTOpyiO ONpPEAENSiOT KaK PacCTOSHHEe MeXAy IBYMs mapad-
JeIbHBIMH ODH30HTAJbHLIMH JIHHHSIMH, TNPOXOASIHMY Yepe3 Hau-
6osiee BuAAlOLIMECTs TOYKH KanuGpa, B JAHHOM cjaydas a, b H .
[lpepnoxennnii cmoco6 coBmamaer C ompejeleHHeM [eHTpa Taxe-
CTH [OaHHOH Ourypbl; Takum o00pa3oM, KM 31ech HeHTpaiabHas JH-
HHSL MPOXOJAHMT uepe3 LIEHTP TAXeECTH KaauOpa.

Ecay pa6otaiolide NOBEPXHOCTH pYy4beB NAPAJIENbHBE  JHHHH
BAJKOB H MPOQHJIb MOMHO DasJiOXHTh Ha HECKOJbKO MPSMOYToJb-
13 3akaz 576
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HHKOB, TO ONPEIEHsITb MOJOXKEeHHe HefTpaJbHOH JHMHHK MOXHO Cro.

co6oM, MokasaHHBIM Ha Npodune wBeanepa (puc. 60,6).
Haxonar oTnenbHble LEHTPHl TAMecTH (QJaHLEB U INPOBO;SiT

wepes mux HefiTpalbHble auHMH OO’ u 0y0,. Uepes HeHTP TsKecry
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Prc. 60, Mertonn onpeneneHns TNOJOXKeHHA HEATPanbHORN
JIHHHA Kauanbpa

HOXKH TaKxe NDOBOAAT HefiTpadbHylO MJIsT Hee sunuio hh’'. Tlocne
3TOrO NPOBOAAT HeHTpalbHylo JHHHIO NN’ uepe3 Touky S, Haxons-
ulytoca or JuHHE hh' 1 OO’ Ha paccTosgHHSX, O06paTHO nponop-
UHOHAJNbHLIX CYMMe miomazneil ¢JaHleB, ¢ ONHOH CTOPOHM, H ILIO-
magy HOXKH — ¢ APYroi.

Hnes coBnamenus IeHTDA THAXKECTH CEUEHHS C CpelHell JMuHued
BaJIKOB MMeeT B BMAY JOCTHJKEHHE YPaBHOBEUIMBAHMS HCTEYEHHS
MeTajljla B BepXHeil M HHuXKHel MOJOBHHE [OJOCH, BHI3BIBAEMOr0
PasIUYHBEIMH CKODOCTAMH CJOEB METaJda.

Ecau auaMerpbl BalKOB ONMHAKOBb, TO CTPeMJeHHe BepxHed
NOJIOBHHBI IMOJOCH 3arHVIbCS KBepPXy YpPaBHOBELIHBAETCSI TeM e
HHTEHCHBHBIM CTDEMJIEHHEM HMXKHeH IIOJIOBHHBI MOJIOCEI 3arHyThCH
KHH3y, Onarofiaps paBeHCTBY IJIOMIafiell CeyeHust, Jexaumx 1o obe
CTOPOHBl OT HEWTDPAJIbHON JIHHHH.

Ho ecanm umeer Mecro BepxHee (WM Hu’KHee) JaBieHue, TO
NPy YCJIOBHH, YTO JHHHUA IPOKATKH COBINAfaeT ¢ ILEHTPOM TXKECTH,
VKa3aHHOTO YPaBHOBEIIHBAHUsA He INPOM30ieT, TAK Kak BepxHHE
ClIOH BCJeACTBHE BEPXHero MABJICHHSI HMeEIOT CTPEMJIeHHe BLIrHYTb
nonocy BHu3. B MpoTHBONOCTaBJeHHE 3TOMY  JONOJHUTEJIbHOMY
CTPEMJEHHI0 MeTalia HW3rubGaTbcsi BHH3 NPOUCXOIHUT YCHJIEHHBIA H3-
ru6 KBepxy, Omarofapsi CMelleHHIO HeATpaJbHOH JuHHM BHuU3 OT
JMHHH IEHTPOB.

KakuM e 06pa3oM HaxoQuTcs CMelleHHe HeilTpajbHo# JHHHH
10 OTHOLIEHHIO K IEHTPY TSKEeCTH Kaaubpa?
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HefiTpanbHas JHHHS NOJXKHA NPOXOAHTb Ha pACCTOSIHMSAX OT
HeATpanbHbIX JKraul ¢aanues (OO’), ¢ OLHOM CTOPOHBI, H HOMKKH
(hh’), ¢ Apyrofi cTOpOoHb, O6GPaTHO MNpPONOPIUHOHAJBHBIX pPabotuM

[OBEPXHOCTAM KajauOpa, NPHMBIKAIOWIMM K 3THM YacTHBIM  Hefi-
TpaJibHbIM JuHHSAM (puc. 60,6).
Atum NPUEMOM  yUYUTHIBAETCA BJHSAHME PASNHYHOrO  BepXHero

JaBleHuss B lllefike H B (JaHIaX, NPONOPLHOHANLHOIO IOBEPXHO-
CTSIM CONPHKOCHOBEHHs1 3THX uacTefl KaauOpa. [losichum 310 wa
npuMepe ¢ npodunem, NnokasaHHelM Ha puc. 60,s.

Tlpexxne Bcero, TpameluH, M3 KOTOPHIX COCTOMT NPOdHJb, mpe-
BpPAMIAIOTCS B PABHOBEJHMKHE MM INPSAMOYTOJbHHKH, X CpeNHHH Tpd-
MOYTOJIBHHK YIJIMHSIETCS O CThiKa ¢ KpadHuMu. Jlpyrumu cioBa-
MM, OpodHIb pa3naraloT Ha TpPH NpAMOYTONbHHKA. 3areM JJs
KaXJO0ro B OTHENbHOCTH HaXOAAT HeHTpatbHYyl0 JHHHIO. Jas mep-
BOTO M TPETbErO INPSAMOYrOJbHHKA OHA NPOXOIUT Uepe3 CepeauHy
BBICOTBI MOJNOK (mMm) — Bhillle OCHOBAHUS Npoduiass Ha 25 mm; nas

BTOPOrO — Yepes CepefiMHy TOJIIMHBI TOPH3OHTAJNBLHOTO  TPAMO-
yroJbHHKA (nn) — Bbllile OCHOBaHMSI NpodHIS Ha 7 MAM.
Paccrosnve mexay ofGenMu HefiTpalbHBIMH  JIHHHSMH  PaBHO

25—7 =18 mm. PaGotaiolive nOBEepXHOCTH, NPHMBIKAIOHMIME K JIH-
wiu mm, paBHbl 2-10=20 mm, npHMBIKaOIMe X© K JHHHH nn
paBHbl 60—20 =40 mm. CremoBaTeJIbHO, pesyAbTHpYyIOIIasi Hel-
TpanbHas JUHMS NOJIKHA JiexkaTp ONuXXKe K HHXKHeH HeliTpaianHOM
JHHUH, A9 dero AenuM 18 mm Ha yacth, o6paTHO NMPONOPLHOHAJb-
Hole 20 u 40, um 1:2, 1. e. 6 u 12,

Crnenyer .oTMeTHTL elle ABa NpHeMa onpeneneunn NOJIOXKEHHS
HeHTPAJbHOA JIMHHM JISI TOTO Ke NPOQHIA.

B neppoM 3a HefirpanbHylo JnHHMIO KanuGpa mnpuHHMalOT Hefi-
TpallbHyl0 JUHHIO HOXKH hh’ (puc. 60, 6), eciu ¢aaHuUbl HEBLICOKH.

Bo BrOopoM 3a HeATpampHYIO JIHHHIO KaauGpa OPHHMMANOT JH-
nuto OO0’ (puc. 60,6), ecnu BLICOTa MOJIOK BEJMKA,

OGa st Merona, OUEBHAHO, HE OTBEYalT JAEACTBHTEIbHOMY
pacnonoeHnio HeHTpaJbHblx cjoeB. HyxHo ormeTuts, uto aJ4
¢aconnbix mpoduselt elle He BHIPaGOTaH YAOBJIETBOPHTENBHLIR Me-
TOJl OnpejeNeHus MONOXKEHHA HeHTpalbHOH JuHHM Kalubpa. Be-
POfITHO, TOJOXeHHe HEHUTPaJbHOH JWHUM [0 OTHOLICHHIO K IEHTPY
TSJKECTH CedeHHs: HeoOXOAMMO KOPPeKTHPOBaTh MPONMOPLHOHAJIBHO
[IOBEPXHOCTSIM COTPHKOCHOBeHHs KaauOpa ¢ BaJkaMH B  4acTaX
C pasHbIM AAaBJEHHEM H IPOTOPIHOHANBHO 3THM AaBJIEHHSM.

OnnuM H3 METONOB HaXOXIEHHS HeATpaNbHON JHHMH KaJHGpa
qBasgerca Meron Jlans, KOTOPhA 3akiioyaeTcss B CJenyiouieM f.

IMpu pabore Ge3 BepXHero W HMIKHETO HABIEHHST HeOGXOAUMO
cobmonaTe MNpaBWJO, 4TOOBI KaTalomue OQUaMeTpel ObLIM  paBHB

1 TIpeanoxenuust B. danem (xypuan «Wraas yun Aiisens, 21 mas 1931 r.)
METON, HaXOXIEHHA CPeIHHX AHAMETPOB TaKXe MHe pellaer BOupoca moJy-
HocThiIO A. B.

i3*
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B cpenseM ans oOOMX BalKoB. BcienctBue 3TOrO CpemHHe KaTaio.
Ulde LHaMerpbl Takxe OydyT paBHbI

Mycry npoduabp KanuGpa HMeeT NPOH3BOAbHBIA BHI, H306pa-
KeHuellt na puc. 61, Pasgenum nmpoduns Ha BO3MOXHO Godbluee
9HCJIO BepTHKaNbHBIX mojoc. OG03HAHM KaTaloLHe AHaMETPH Mpy
Kax/JI0i mojoce JJs HHXKHero
Balka uepe3 D,, Ds..D, u pang
BepXHero Balka uepe3 D/, Dy'...
D,’. Vi3 ycnoBusi paBeHCTBa Cpep-
HHEX KaTaloOIIHX CKOPOCTER MOKHO
Hanucars:

nn
Dy 4+ Dy . . . D)=
60
n ' ’ ’
y =—E-{-)—(D1+D2-i“ . . -D”).
Prc. 61, OGoOmenuuft MeTox Haxox- OTCIOJA
JeHHst HeATpanbHOR JMHHH KaxaGpa
XD =XD’.
Cpennue D, u D', GyayT paBHH MexAy co6OI0, TaK Kak
D D’
o 2
n n

JAnst pelleHHss 3ajauy¥ NPOBOAMM HBE TPOM3BOJBHO Pacrotio-
XKEHHble OCH X — X H y — Y.

Tlpu moMomty nIaHUMETpa HJIH JIPYTHM CIoco0OM  omnpejensieM
mromany F u F’/ | KOTOpHle, OUYEBHIHO, pPaBHbI COOTBETCTBEHHO

’

F=B2m y

D
F'=B-".
2 2

Orcrona :
F , ,

Dm=2—§ H Dm.=2-3 .

Tak kak F u F', a Takxke B u3BecTHHl, TO HAXOAHM pPa3HOCTb
D, —D,=m. '

IMpubaensiss x D/, TNOJOBUHY PasHOCTH '—:
YCJIOBHbIX cpeAHHX pabouHx nuaMeTpoB OOOHX BaJIKOB.

ITpoBoxs B paccrosiuu g BHILIIE OCH X —X OCb Z-—Z, HOIYy-

MOJy4YHM paBeHCTBO

4aeM YCJIOBHOe MOJIOXKEHHE ocefl BAJKOB Y—Y H Z—Z.

Pasneaus paccrosinve MexIy STHMH OCAMM IONOJNAM, MOJYYHM
TI0JIOJKEHHe HeHTPaJbHOH JMHMM Kanubpa, coBnajaiouled ¢ JuHHEH
BanKoB, Ecuu TpeGyercsi nath BepXHee MM HHUXHee JaBjeHue, TO
CMeHIaeéM COOTBETCTBEHHO KaJHOp BHH3 WJIH BBepPX, Kak yxe OHIO
BBLISICHEHO paHee,

I'JIABA 11
KAJWIMBPOBKA PABHOBOKOIO YrJIOBOro nmPO®HJIA

¥Yrnoeo#t mnpoduib BbipabaTbiBaeTcsi KaK NOCTENEHHO —Mepery-
Garowasica nonoca. CHauajiia KBanpaT pacKaThlBaeTCs B  NPSAMO-
VFOJIbHHK B OAHOM WJH ABYX HJOCKHX, T. €. He (DacOHHBIX KajiuG-
pax (mmockasi packaTka), 3aTeM CJeLyeT psif (acCOHHBIX KaauG-
POB, H3 KOTOPbIX NepBblii H300pax<eH Ha puc. 62; TOHKUMH JHHHS-
MH O4YepueHa IIOCKasi packaTka (HaH
HHOrJA KBajpar), 3ajaBaeMasi B mep-
Bblli (acoHHbIl KaauGp, PyueiiB nan-
HOM CJyuae BbIpe3aH B HH)XXHEM BaJ-
Ke, B HEro BXOAHT peGopaa BepXHEro
Baaka. Hefirpasbnas sqnHust  KajuG-
pa, MpOXOJSIIas uyepe3 UEHTP TsXKe-
cTH Kamubpa, coBmnajgaer ¢ cpemHed
JHHHe# BAaJIKOB, T. €. BePXHEro HIH
HUXKHETO JaBJIcHHS He MMEeTCs HJH

e Jaercs OYeHb Maloe BepxHee
ZaBJIeHHE. - PHc, 62, KoHCTpYKuAst mepBOro
LleHTp THXKeCTH MOXKHO Ha#TH  acouxoro kanmSpa mpR  mpo-

NPUOIH3HTEILHO HA MEpeceueHHn JH- KaTke Yra0BOro Apoduns

vuii AB u CD, npoxoasiliux uepe3

cepeauHbl HIMpHHBI B u Bbicotht H kanu6pa; npu 3ToM npeHedpe-
raeM HeGOJIbIIHM OTKJOHeHHeM GOKOBhIX rpaHeft kaaubpa ab u de
OT BEPTHKAJbHOTO MOMOMEHHS !,

Iupuny kaau6pa caegyer OpaTh paBHOR IIMPHHE PACKATKH,
cooburas GOKOBBIM rpaHsaM KaiuOpa ab u de HeGoJbLIOR BBHITYCK
2—5% JJisT TOYHOro LEHTPHPOBaHUS crubaeMoll B KaauGpe mnoJo-
col. Ha mepBeiff B3raspy kamercd, YTO 3JeCh He IPELyCMOTDEHO
yutapenye nosochl. OJIHAKO OHO HMeeT BIMOJIHE PealbHYIO BEJHUHHY,
TaKk KaK BMECTe C H3rHOOM IOJNOCHI moJydyaeTcss HOpMalbHOe K 06-
pasyiomMmcs foskam o6xaTtHe, paBHoe h — h;. Ilpu pacuere ymu-
PeHuss B 3TOM CJyyae clelyeT HMeTb B BHAY, YTO TaKOBOE MPOHCXO-
ANT OTAENbHO Ha KaXKAO# MOJIKe, KaK Ha OTAENbHO NPOKATHIBAEMbIX
noxocax.

Paccvorpam Temepb, MMeercss au B NepBOM KaJuGpe MecTo
At 3T0ro ymupenuss. B MoMeHT 3ajmauu yrabl by M d, packaTKu
onupaiores Ha yriaol b U d Kanubpa M B To Xe Bpemsi rpeGeHn 1

1 Tounnlii cnoco6 HAXOMRNEHHA NEHTPA THXKECTH TPanewHH NpAPefeH HHKE.



198 Kaaubposrka ¢aconnsix npogusreld

IaBHT Ha cepenuHy rpanu de packarkd, crufast ee M HECKOJbKo
ob6xumass (h— h).

Yron cruba (3axkpeiTHd) ¢ NpH 3TOM peKoMmeHayercs 17—19°
IIpu crube Ges o6xaTus, OYEBHIHO, NJHHA HHKHEH TMOJKH Kanu6-
pa bc Oyner Oomdbme AJMHHBI biC; pasHHUY 3THX MIAHH be —
bic MOXHO ONpeNeNHTb M3 CIACAYIOWIETO COOTHOIICHMS:

Be b= e LCB%
® cos ¢

bC _blc =

TNoab3ysick Taba. 1, naxogmm g yraa 17° 3HaueHHe MHOMKH-

Tensa:
Y —cos17° _ 0,0437

cos17°  0,9563

=~ 0,045.

Orciopa ciemyer, yTo, NIpPUHHMas B TNePBOM NPOMYCKE IOCTOSH-
HBI YroJ 3aKpHTHsS, MH CTaBHM YUIHDEHHe MOJOCH BHE 3aBH-
CHMOCTH OT 00XaTHd, HO B 3aBHCHMOCTb OT IIMPUHH IOJOCH,
NpHYEM YeM UIHpe MoJOoca, T. €. YeM Bhille HOMep YroJka, TeM Gob.
e MecTo, NMpefocTaBiasieMoe ymHpeHuio. Ilocneanee ob6crosiTeds-
CTBO HaXONHT ONpaBAaHHe TOMY, uTo GoJiee BbICOKHE HOMepa Yro.-
KOB MpPOKaTHIBAIOTCA B BaJkKaX OOJbIIOrO aHaMeTpa, a CleloBa-
TeJNbHO, AOMYCKaioT GoJbluHe OGXKATHA H B CBA3H C 3THM OoJibllHe
YUIHPeHHS.

Pa3Mepnl HCXOAHBIX KBaApPaToOB IJSi BCEX YroJKOB OMNpeaelsiorT,
npHHHMasi KO3(huuMeHT yuupeHus s yroakoB Ne 2—8 a=0,25 u
i yroakoB Ne 9—15 a = 0,3 u noab3ysick hopMynoii, BoiBeIeHHOR

BhIlIe AJA NOJOCOBOro xke.nesa,
_ 2b 424k

- 1+ 2a
(3nech BMecTo @ Oepercd 2 @, Tak Kak YIIHpeHHe HAeT B ofe CTO-
POHEI CaMOCTOATENLHO, 2 b pPaBHO CyMMapHOH JJuUHe HApYXKHOM
KPOMKH CeYeHHsI yrojka, b — JJIMHAa TNOJKH).
- ITpokaTka oOM4YHO BepgeTCH
Tabauya 65 POKaTK 06 o A
B BallkaXx, JHaMeTp KOTOPBIX
AuameTpn BaAKOB ANl NPOKATKH npuBefen B Tabn. 65, Hs rab
yroaxos JHUB BHAHO, YTO HeKOTOphIE

M Mpnyensewse HOMepa YFOJKOB JaioT BO3MOXK-

YroJKkoB AHAMETPH, MM HOCTb IIHPOKOro BuiGopa mOMa-
METpa BaJIKOB.

Tak kak Ha GOJBIIHHCTBE 32-

2-3,5 260—300 BOIOB He HMEeTCsi CTaHOB BCEX

2:3 40‘3?450 YKa3aHHLIX JHAMETPOB BaJKOB,

6—10 500—550 TO Ha pasHBIX 3aBojax Npo-

8-12 600—650 KaTKa OJHHX M TeX xXe pas-

10—15 700 MepoB  NpOM3BONMTCS Ha pas-

HBIX CTaHax.
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Ilpu BHIGOpe AuMamerpa BajgKOB ANt MAHHOrO HOMEpa yroJka
B YKasaHHpIX B Tabs. 65 mpenenax cienyeT pyKOBOACTBOBAaTheA,
C OJLHOH CTOPOHBI, COOGpaiKEeHHEM, YTO YeM MeHblle AUaMETpP BaJ-
KOB, TeM OGbIYHO GoJbllle CKOPOCTb MPOKATKH, HO, C APYTOfi  CTO-
POHBI, TeM MeHblle 00XAaTHs H, CAEIOBATENbHO, GOJbLIE YHCIO apo-
MyCKOB # GoMbllle HalpsKEHHS B DPa3JIHYHBIX  YacTHAX npoduast,
Hanpsikenus B pasubix uacTsx npoduast TeM Godbiue, ueM Goblie
pasHHUA B CKOPOCTSX OTAEJNbHBIX TOYeK Kaaubpa H MeTasmia.

Paccmotpum 1Ba kpafinnx cayyas npokaTku yroika Ne 8 B BaJ-
kax 450 u 600 mu, B3sB umcTOBOA mpomyck. Ha puc. 63 cpexnss
auaHs CD npoKaTKu MPOXO- !
AUT Yepe3 LEeHTP THXKECTH !
kaaubpa O, HaxoxAmMics \ 4
Ha JuHHH AB mHa paccros- 0!
HHH 22,5 MM OT JHHHII ab
H ¢b, uu Ha paccTogHMH L/ L
1,41-22,5 =32 mm or Touxm ‘ T
b no ummmn AB u pe 2NV / 2%
sin_ 44°45’ — 32 =81-0,71— , S\l £/ L0

_%”2
J2

— 322225 mm or yposus ac. N 76 i
Oll = Olb_bf =32 — 4495, 7 J‘l
—1,41 - 1216 mm. . —_) ——r N -

1) H b
Pyyet Bbipesan B HHX- | lﬂ
HeM BaJke, KaJuGp 3aMbi- b !
KaeTcs peﬁop;(oﬁ A BepXHe- Puc. 63. Pasnnume yraoeoit nedopMannu
ro Baaka. Touka b npuHajje- MeTa11a B BepliHHE Yrolka M Y KOHIOB
AHT HUXKHeMY BaJKy L. oo

Onpenenum karaiowue muameTpnl D  KpaiiHuy Touek KamuGpa
a, b, ¢, d, e, {, a TaK:Ke OTHOCUTENbHLIE CKOPOCTH V 3THX TOUEK
K CKODOCTH MeTaJjla V,, CYHTas, 4YTO [OCHeNHSA ONpeneiseTcs
OKPYIKHOH CKOPOCTbIO BalKoB cTaHa D. JlocTaTouHo ompeaeluThb
CKOpPOCTH TOYeK b, ¢, d M f BBHOY CHUMMETPHH OCTajlbHBIX. Pe3yub-
TaThl MOACYeTa noMectHM B Tabu. 66.

M3 rabn. 66 B comocraBmenuu ¢ puc. 63 BHAHO, 4YTO MeTata
Yy BepIIMHBI YINIa M Ha Kpasx moJok o6pabaTbiBaeTc pasfiMyHoO,-
# pasHHLla MEXKILY CKOPOCTbIO MeTaia H o0GpabaThiBAaIOIIMMH MO-
BEPXHOCTAMH, a CleJOBAaT&VIbHO, H HanpsiKeHHs, TeM Ooviblue, yem
MeHbllle JHaMeTp Baslka. Pa3HocTh CKOpocTelf BaJKOB B yriax Ka-
gufpa MpH BeplIHHe, HaNpaBleHHLIX OTHOCHUTENBLHO MOJOCH B pas-
Hble CTOPOHH, paBHa 21% npu D=450 mm u 16% npu D=
=600 um. To xxe Ha kpasfix nouok: 24% u cootBercTBeHHO 18%.

Takass ob6paforka Merajja cnocoOCTBYeT BO3HHKHOBEHHIO Ha-
MPSI’)KeHHH, a TaKXKe M YBEJHUYEHHIO BBITAXKH H  yMeHbIIEHHIO

| Tlpakruueckn yraoBbe KajiuGpH pacnojaraior B BajJkax BepMHHON
asepx. I'. B.
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Tabauya 66
ﬂpoxarxa yrojJka B BaJIKaX pa3saHuHOro AHaMeTpa
LD = 450 mm D =600 4w
1 f 3 d 1] f ¢ d
Dy, mm . . .| 386 | 482 500 | 390 | 536 | 632 | 650 | 540
v, % ....| 8| 107| 11| 87| 8| 105| 108| 90
%0 % . - . - 100 100 100 100 100 100 100 100
Do Uoy Y% . o| —14| +T|F11| =13 —11| 45| +8| —10
21% 24% 16% 18%

YUIHpeHHsi, T03TOMy, BooOlle roBops, Ko3(dHIOHEHT YUIHPEHHS Q@ NpH
NPOKaTKe YroJKOB [OJKeH ObITb MEHbIe, YeM IIpPH MpPOKaTKe [Oo-
Joc TMpH Tex Xe O0XKATUAX; KPOMe TOro, 3ToT KO3GbHLHMEHT JoJ-
XKeHn TeM Oonee mpuOMmMKaTbC K KOIQHUHEHTY @ IJsi MOJOCOBOTO
xKenesa, yueM Oodabliie D.

1. Mocrpoenne ¢acoHHHX KaauGpos

PaccmorpuM  npaBuia  noCTpoeHHs  (acOHHBIX — KaJauOpoB
H, B YaCTHOCTH, YHCJO MPONYCKOB, PAX KOI(PHUIHEHTOB H3MEHEeHHUS
TOJNIIHHBI MOJIOK, BEIMYHHBI 3AKPBLITHS YIVIOB B CBSI3H C yUIHPEeHHEM
H panuycel 3aKpyriieHu# KaauGpos.

ITocrenenHoe u3MeHeHHe TOVINHHBI TOJNOK M YHCJO [PONYCKOB
MOXHO ONpefeNUTh TeM »Xe IpHEeMOM, KaKoii O6blt yKa3aH TIpH
paccMOTpeHHH KaaHOpOBKM MOJOCOBOrO Mpoduisi, eclii yKe H3BECTEH
pasMep HCXOAHOro Ksajpara.

3Hasi CTOPOHY KBafpaTa X H TOJIIMHY NOJOK COTOBOTO MpOHJs,
onpenenseM p— NpousBefeHHe HCKOMBIX KOY(HLUHEHTOB OTHOCHTEVIb-
HBIX TOJILKH:

=X
p e

IMoxwickuBast B Ta6u. 55 Giauaiiee sHauenue p, onpenenseM Mo
HEMY YHCJO KaJuOpoB n M PSAA  OTHOCHTEJBHBIX KO3(HIHEHTOB
TOJIIMHBI MOJIOK, KaK 3TO OblIO MOKa3aHO NMPH PacCMOTPEHHM KamHOb-
POBKH NOJIOCOBOro NpodHis. B uncio HafiieHHBIX KaduGpoB BXOAAT
OAMH KBaJpaTHbIH KaduOp M oaHA MAM [Be MJOCKHX PacKaTKH.

Ecsin nossonsieT fuaMeTp BajJKOB, MOXHO BHIOPOCHTH elle OfMH
KaJauOp, YBEJNHYIHB COOTBETCTBEHHO B HEKOTOPHIX KaauGpax Ko3(H-
LIHEHTH 00XKaTHsl, HaUYHHAA C TPETLETO WJIH METBEPTOTO OT KOHIUA
(npu KaauGpoBKe YrAOBOTO MpOdHIst HEOGXOAUMO NPHAEPIKHBATHCH
npaBuJa, 4YTo oO6XaTHe B UYHCTOBOM KajluOpe Bcerja 1 MM,
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B Npenotaenodnom — 2 #u). Jlyume Bcero BeIOpacLIBaTh YeTBEpPTHIi
¢ KOHLa Kaau6p, B KoropoM o6xkaTHe OOBIYHO Majo. Bbiule Gouio
y2Ke CKa3aHo O BeJIMUKHE yIia 3aKPbiTUS B NEPBOM (MO HanpaBJEHHIG
npoKaTKu) ¢acoHHOM KalnHOpe M ObUl0 YKa3aHO, YeM HYVKHO
PYKOBOACTBOBAThCS NpH BbIGOpPe M OMNpeAeeHHH 3TOro YIila B Ka-
JAO0M YaCTHOM CJaydae.

B ocranbabix KaauGpax HeOOXOAHMO VIOJ 3aKPHITHS [OCTENEHHO
yBEJHYHBATh [O Te€X MOp, MOKa B YHCTOBOM KaljuGpe OH He Oynmer
paBeH ¢, ==44° 45’. B uncroBoM KaauOpe cjenyer 3T0T yroa 6paTh
HECKOJIbKO MeHblue 45° Ijig Toro, 4ToObl MOCHEe OXJaXKIAeHHs MPOKa-
TQHHOMH TOJIOCH! OH MOJYYHJA HYXHYIO NONpPaBKy, NOAOOHO TOMY, Kax
3TO AellaeTcsl NpH NpoKaTKe KBaaparHoro mpoduis. Takum oGpasom
MOCTENEHHOMY - 3aKPHITHIO MOMJIEXKHT yroa ¢, — ¢,. Hekoropsie
3aKPbIBAIOT YroJl B KaXKAoM Kajaufpe Ha BeJHYHHY, NPOFOPLHOHAb-
HYIO 002KaTHIO B AaHHOM KajHOpe, YTOOL NMPOH3BECTH NOCTENEeHHBIA
3aru6 B COOTBETCTBHH C TEMIEPATYPOH H BBITAXKKaMH.

Bpennble HampsiKeHHA NpH u3rube (pacTATHBAIOIIHE CHAPYXKH
H CXKHMaLUlHe BHYTPH yryia) ocjaGafiorTcs 3TOH MOCTENeHHOCTbIO
H3rd6a, KOTOPHI NMpPH BHICOKHX TeMmIeparypax, T, €. B IepBHIX
(dacoHHBIX KamHOpax, MOXXHO O€3011aCHO NPOU3BONHTL 3HepruuHo. B
MocAeJHUX NMPONycKaX, Korja MAacTHYHOCTh MeTajla MaJja, Heo6Xo-
JUMO 3TOT U3ru6 AeNaTh MHHHMAJbHEIM.

3ameueHo, 4TO H3rHG Ges oGkaTHs GoJee OmMaceH, YeM COMpPO-
BoXJaloluiics o6xaTueM, MOITOMY TaKXe H C 3TOH TOYKH 3peHHs
enecoo6pasHo HaHGOJIbUIMA H3rHO NpPOH3BOAHTL B MEPBHIX (PACOH-
HbIX KaJuOpax, B KOTOPHIX OGXKaTHA MaKCHMaJbHHI.

Ilpumenenne storo nmpaBHia OyAer MOKa3aHo Ha NpHMepax
KanuOpoBkH. Jlpyrie aBTOpbl He NPHAAIOT 3HAYEHHUS YKa3aHHOMY
NOCTENEHHOMY H3MeHEHHIO yriia crHb6a H PEeKOMEHAYIOT YBeJHYHBaThb
yron 3akpoiTHA Ha 5° B Ka)kIOM KaauGpe, HayHHasi OT INepBOro
(paCoOHHOTrO, MOTHBHPYsl 3TO Oouiblieli mpocToTofl pacuera.

MoxHo CBsI3aTh 3aKpBITHE yIyla C BEJMYHON YIIHPEHHs B KaX-
IKOM mpomycke, Kak 310 pekoMenposay M. M, ITasaos [55]. Onnako
Ayyllle TMPUAEPKUBATBCS BO3MOXKHO OGOJNBHICTO YIVIa 3aKpHITHA

B nepBoM (paconHoM kaaubpe Ha ToM oOLieM OCHOBAHHM JJIS
¢acoHHO!I KanuOpPOBKH, YTO BCSIKOIO PORA HEPAaBHOMEDHbIe H CHJIb-
Hble pedopMalHH JIyylle BCEro IPOBOXHTH IIPH BHICOKHX TeMIepary-
pax u N0 BOBMOXHOCTH B NepBoM (pacoHHoM npodune. Ecau mnpan
pacdere Ha ymHpeHHe oKaxKercs, yto ¢ << 17° 30/, To Jyyuie B3SITH
¢ = 17°30" Kax NpOBepeHHbI MPaKTHKOIL.

Ecan B Kanu6pe uMeeTcss M3JHUIHEE MECTO JUist JAEHCTBHTEIBLHOIO
YUIHPEHHS, TO MOXHO YBEJHYUThb OGXKaTHe MOJOK HJH pagHychl 3a-
Kpyraenui. IlocTpoenHble TakuM 06pa3oM KaJuGpbl He HYXKAalOTCH
B BHINYCKe,-T. €. yKJIOHe GOkoBbIX rpaHefl, OHH MOTYT OHITL BEpPTH-
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KaJbHBIMH, TaK KaK BHITYCK ofecrneyHBaeTcs AOCTaTOYHOH MPOCTOPHO-

CThiO KanuGpa, Onarofapsa pacTylleMy HaKJIOHY HH3KHHX TpaHei.

HaoGopor, B Kamubpax Ins KPYNHEIX HOMEpOB BO3MOXHO JHaxke

HEKOTOpOe CYXXEHHE TOPH3OHTAJILHOR

14 IHPUHK KaJHOPOB B  HANPaBJEHHH

NpOKaTKH, 4To Oyjer SCHO K3 MpH-
MepoB KaduGpPOBKH,

CkakeM HECKONbKO CJIOB 00 H3Me-
pPeHHH JJUHBl TOJMIOK B KaXIOM Ka-
auGpe, B aToM OTHOUICHHH BCe KaJH-
6pal  caenyer  pa3GuTe Ha aBe

¢ TpYNIHL.

1. Uncroeoft 1 O0MH MJHM ABA Mpen-
OTHeNOYHbIe Kaaubpa HMEIOT MOJKH
TpaneuougansHoit  ¢opMul abfe wu
cbfd (puc. 64) —nosTOMy HX IJIMHY
Haio TNPHHATb WO CpeAHeH JIHHHH

TPaneluuu op U 0Q; B STOM ClAyyae, eCJH OGOGHAUNTL MIJIHHY MOJKH
Mo HHXHeH KpoMKe nmpoduast (ab uaum bc) wuepes b, cymMmapHas
IJHMHa cpeldeil junHuu obeux noviok B, Gymer paBHa

B,=2b—h u p="0%"
2
2. Ocranbhble (acoHHbie KadHGpbl HMEIOT TMOJKH B BHIE
flapaajejorpaMMa (TpamellHH 34ech BecbMa OJH3KH K lapajlielo-
rpammy abcef u cdfe— puc. 62) — mosToMy HX cpemHssa JUIMHA
cOoBIafaeT ¢ AJHHOA HHXKHHX Kpomok, Cymmapuas mauna B, paBna

B, = 2b,.

OTH 3aMevaHHus NMPHrOAATCS HaM B RaJbHeHLieM NIPH paccMoTpe-
HUH NPHUMEPOB KaJHOPOBKH. '

Hmelor cylrecTBeHHOe 3HaueHHE 3aKpYIVIEHHS YIJIOB KaK B YHCTO-
BOM, TaK H B NpOYHX (HacoOHHbIX Kajubpax. YHcroBoi npoduib
HMEeT YCTaHOBJeHHble CTAHAAPTHLHIE DagHYCHl 3aKpyIJIeHH#A R H T,
OHH H TPHMEHSIOTCS B YHCTOM KaauGpe.

[Ipumep Kanub6poBKkH yroxaka. Paccmorpum aas npu-
mepa Kaaubposky yronka Ne 8. ITo OCT yroaok Ne 8 umeer pas-
Mepbhl, yka3aHHsie B Tabi. 67.

Hns onpeneneHusi pasMepos HCXOOHOTO KBafpaTa [OCTYNaeM
TaK e, Kak OblIo HAMH YKasaHO NPH pacCMOTPeHHH KajuOGpOBKH
noJiocoBoro xejesa. CyMMapHyi0 AJMHY NOJIOK OIlpenejseM MO
CPeRHed pJuHe, T, e, MCXols M3 pasmepa By==2b—h, tne b u h—
pasMepHl B TopsiyeM COCTOSIHHH.

Tak kak npokaTka nojioch, 3aru6aeMofi B YTOJOK, COMpPO-
BOXKIAETCA YIUIHDEHHEM, ONpeJedsieMbiM No ¢opmyJae

AB =a(H —h),

Puc, 64, PasMepu 4HCTOBOTQ
yraosoro mpodmis
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Tabauya 67
Pasmepnl yroaka M 8§
o Paccron- Topaunit upodmas
3 k R r no’:ff:??é‘-" Bec Hue A
HoTO 1 noe. m nenvpa 0
MM MM M MM CedeHus Ke TAMECTH
Q, mams zZ o MM b h
6 9,38 7,36 2,19 6,1
80 8 9,0 3,0 12,30 9,66 2,27 81 8,1
10 15,10 11,90 2,35 10,2

TO CTOPOHA KBajpaTa pacCYHTHIBAETCS H3 YpaBHEHHS
x=20—h—a(x—h),
OTKyZA
__ 2—h(1—a)
1+a )
Fpumem pns maunoro cayyag a=2 - 0,25 =0,5 mm. IToncras-
asq 3HayeHusaA b =81 mm, a =05, h==8 mm, norxyuum
2.81—8(1 —0,5)
1,5

= 105 mmM.

OKOHUYATENbHO
X=1054+8=113 mnm.

Mouty TOT e pe3YAbTAT MOJYYaAETCsl, €CIH INOJb30BATHCH
tdopmymoft nna modiocoBoro kemesa, rae a=>0,5.

I0STOMY MpOlLE BCeria MoJb30BaThCA 3TOH (QOPMYJIOM.
Pa3amep ucxongHoro KBazpaTa HaM HY»KeH 1J ONpedeleHus p.

11
= =13,7.
P=_ 3

IMo Ta6x. 55 HaxomuM, YTO NPOKATKAa MOXET OkITb INpOBe/ieHa
B NeBATH Kaaubpax (rpymna 7, rpada 3), uau B BocbMH Kaaubpax
(rpynna 6, rpada 4), wiu, HakoHel, B cemy KamuGpax ( rpynna 5,
rpaca 6). B uucmo aTHx KaIuGpOB BXOASAT OAMH KBAAPATHbIH H ONHH
nJjockuil, He pacoHHbIH, CJeAOBaTeJLHO, (DACOHHBIX UMeeM 7,6 HiH 5.
B crane 450 mpugmercs B3daTb 7 mpomyckos, B craHe 550—6 mpo-
nyckoB #u B craHe 600 —5 nmnponyckoB. Kosduunuenr OTHOCH-
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TEJIbHBLIX BHICOT (TOJIIMH) NMOJNOK yKasan B Tabu. 68, rie npuseeHm
Kanu6posku A cTana 550.

Tabruua 68
Pacuer KaanGposkn yroaka M 8
KosdunueHT HcapasicHARE |
N hy |H—h 9 AB | B b R r
Kanubpa MM | MM | H—h h ¢ MM | MM | MM MM M
tabn. | menp. e MM
1 1,0 | 1,0 8,11 1 8,1 (0,8 0,8'153,9!81 10 {4
2 1,114/ 1,125 9,1 | 2 2 0,110,611 1,2{153,180,6 {11 | 4,4
3 1,228 1,240 11.1] 4,20 5,4 11,1 |0,6 3,2[151,975,95/13,5! 5,4
4 1,342 1,355/ 15,3 | 7,1; — —_— | —_ =] =] =|=1]—=
4 1,456 1,466| 22,4 [13.2} 11,5 | 16,5 0,6 10,5,148,7|74,3520 8
5 1,570{ 1,585 35,6 24,9 24 28 10,50,12,0138,269,1 134 |1}
6 1,684 1,700 60,5 |50,5(60)40{ 52 |0,3815,2126,2 62,8563 |26
(7) Packatka 19 92 | — | — | 1111555 —{ —
7 1,8 | 1,825 "t |—| — [ 111 — | =1 11 — -] —
P 12,7 13,7 ¥=102,9
/131
NMpumeyaunne. INonpanka 12—7 =~ 1,01. HeyBasKy ECJCACTEHE He

TOYHOCTH TOMPaBKH ucnpasasem B 7 KaauGpe. Haiina, uto B 7 u (4) xanubpax
ef)KaTHsl CIMIWIKOM Masbl, mponyckaem (4) xanmbp, Bmecto nero BBomum (7)
anfA yMmeHblIEHMS yria 3axsBata B 6 Kammbpe. Pacnpepensem H — h Tax, 4To0ul
Y(H—h)=111—8,1=102,9 xnm.

ITpoBepum yroa 3axeara B 6-M KanuGpe no ta6a. 1:

| —cosa = —2 0,08 o=23°.
550 — 52

CurenoBarenpHo, o6xatie 40 MM B JaHHOM CTaHe BIOJHE NpPHEM-
AeMo. OxoHuaTeJNbHHIA pa3Mep KBajpara M ILIMPHHB (T. €. AJMHHBI
Apodunsi) packatku onpeleguMm no yuupenusaM. Kosduument
YIIHpeHHs pacCuuThIBaeM mo puc. 2 mo Junud D =600—400 wunm.
I'pada B o3nayaer CYMMapHyl AJHHY [OJOK MO CPpegHeHd JHHHHU
By =2b—h=2-81—8,1 = 153,9 mm. 3arem pan By, B3 u T. I.
omnpefieisieM BhIYHTAHHMEM ° YIUMPEHHS M3 TNPpPeAbAyINed JAHHS!
goakuy By =B, — AB;, =153,9 — 0,8 =153, un, B;=B;—
— AB;=153,1 — 1,2=151,9 m# u T. &. [pacdha b o3Hauaer AJIHHY
OHOH MOJIKM B KaXAOM Kaau6pe, HauHy nonok ompepeasieM mo 3a-
AaHuio by =81 mm, bp,=>b, — 0,56 AB =281-—0,4 = 80,6 mm. Jaxb-

B
Helilllde KaJHOPH HMEIOT JJIHHY b—2 , Kak OBbUIO BHISICHEHO paHee,
!
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TaK KaK HX KpaHHHe [UIMHBI DaBHHE CpeAHHUM IHaHHaM. OKoHYaTeInHO
packatky noiyyaem 92 X 111 mm n kBanpar 111 X 111 mm_ JKes
AJIS TOTO XK€ MpuUMepa HaxXoAuT packarky 92 X 113 mm. Topuson-
TajlbHasg MPOEKLMs UIMPHHBI YHCTOBOrO KaauOpa paBHa 81-1.4]1 =
= 114,2 mm. [lpunsB wupuny packatku 111 mm, nonyuaem, 4ro Bce
KaJHOpbl HMEIOT NOYTH ORHY H TY e WIHPHHY B TOPH30HTAJbHOR
NIPOEKLHH, YTO H OHLIO OTMeYeHo Bhime. OnpenenuM yrod 3aKphITHs
« W3 BblpaXkeHHs
by bye
be= HIM COS¢gy = —— .
cos ¢, be

Tak xak BxamHoMm caywyae bic=>55,5mm u bc=62,85 mn, T0
cos, 1 =0,883, otkyna ¢i=28°. Ilomyuaercss upeamepHo GOJbLIOH
YroA JJsi IePBOrO NPONYCKa, He BCTpPedaloluficd Ha IPaKTHKe, a
nostomy HeGesonachuiil, [IpuruMaem mosroMy ¢, ==19°, MakcuMaIb-

5.5
HuEH no )Kesy. B TakoM cayuae noiyyum b= 05; 155 = 58,7 mu.
ChepoBaTeNibHO, HeJlocTalollee yIIHpeHUue Gyner

62,85 —58,7=~4 mnm.
Ero neoOxoaumo o6ecleyHTb BHITYCKOM

2: % =0,077, T1.e. 7,7—8%.

Ilpyroe pelienue Bompoca 3aKJIIO4aeTcsi B TOM, YTO TaK Kak
wecrol Kaaubp npu yrae 19° uMeeT roOpH3OHTAJbHYIO LIHPHHY
Goanlle, yemM LIHpHHA pac-
KaTkH, Ha 2(62,85)- cos ¢
19°—55,5) =7,8 mm, TO
MOXHO TaKXe YMeHbUIHTb
o6xaTHe B 1nepBOM ¢acoH-
HOM TIPOMYyCKe, YBEJHYUB
TaKOBOE MOPH INpOKaTKe 7
KBaZipaTa B  pacKarky.
Jns BaxoXxaeHus yrios g
3aKpHITHSI MOJIOK B CJeny- 100 100
lomux xanubpax ‘ompene- B
JIUM BEJIMYHMHBI, mpomop-  Puc. 65. Tpapuueckoe ompexenende yrios
[HUOHANbHEIE  OGXKaTHIM, SarpHTHS
HayHHasd C YHCTOBOrO Ka-

i N

e s’ s . B v e G . S
&

- n1u6pa, noMecTuB BbluucaeHHe B Tabia. 69. Tak kak Her HanoGHOCTH

B 0COGOH TOYHOCTH YIJIOB 3aKpbITHS, TO YNpolllaeM JAaHHBI psin
K03 HLHEHTOB,

Janee cnepoBano Gl pagu TOYHOCTH pa3fesHTh yroa 27° 15/ Ha
4acTH, NPOMNOPHHOHANbHbIE HAHAEHHOMY PAAY, HO TaK Kak OMepHpo-
BaTb NPH BblUeDYHBAHHH KaJNHOGDOBKM C VIVIAaMH XyXe, YeM ¢ TaHIeH-
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caMH MJM CHHyCaMH YrJIOB, TO MNpEeANOYMTAOT TOJb30BATHCH
TaHreHCaMH YIJIOB.

MoxHo, He npuGeras K TadJauliaM TaHTeHCOB, pPeUIHTh BONpoc
rpadHyeckH, Kak npeacrasieHo Ha puc. 65 IlomMecTHB Ha ropH3oH-
TaJbHOH JIHHHH B TOuke A BepIIMHY yroJka TakuM 06pa3oM, YTOOb
OUCCEKTpUCA MPSMOro Vraa 3TOro yroJdka Oblla BepTHKalbHA, OTKIA-
IblBaeM OT Hee BJeBO M Bnpaso otpe3kd aA u Ab. B Toukax a u b
NpPOBO/IMM BEPTHKaJH, Ha KOTODHIX OTKJIaJblBaeM rpadHdecKn Han
noacyeToM TaHreHcsl yriiop 19°, 17°30” u 44°45’, yMHOXeHHbie Ha
. nyuny otpeska aA. Ecau B3sith nyuHy orpeska aA = bA =100 ux,
To oTtpesok bn=100-tg 17°30'=231,53; oTpe3ok an Ha BepTHKaJH
tieBa pasen 100-tg 19° =34,43; orpeskn al (u bl) Ha BepTHKaNAX
cneBa u cnpasa paBHu 100-tg 44°45 —=99,13. Tak Kak HaMH Obla
ODHHAT ;=19° TO MOANEXKHT MeJIeHHIO . Ha NPONOPLHOHANbHbIE
yacth  OoTpe3ok  nl =99,13—34,43 =647 npu ¢ =19
n nl=99,13 —31,63=676 npu ¢1==17°30". Haiina cymmy
4eHOB MNpONOpLHOHaxbHOro paAga (ra6a. 69), paenywo 7,3,

64,7
nojsyyaeM paA  NPONOPLHOHAJBHBIX OTpe3koB: =—— - 1,1=9,8;

7,3
64,7
75 L2=112n 1 n Papom B caenyromeit rpade  nocraeJieHbl
oxpyriennsle 1o 0.5 mm uMciaa, KOTOPHIMH H PYKOBOACTBYIOTCS MpPH
AalbHefilleM [0OCTPoeHHH. TO XXe CAeslaHO Ha nNpaBOi CTOPOHE
AuarpaMMbl, nocrpoenHodt ans ¢, ==17°30". PesyabraThl noacuera

upuBegensl B Taba, 69. Ilonyuennnle Ha puc. 60 auarpamMmml  Aas

Tabauya 69
Haxoxjeuke yriaos 3aKpWTAS

0 t I

genp| ¢

= Z

o a4 ;E =
§ éu gé g 3 oZ‘_ .| e @ |cose ;
5 SEIES| B | E | 83 | 3| =
183 |88 2| 5| & |2 N
2|22 |€8) & | 5|87 2 sl
1 1,125I 1,1 9,8 10 10 99 | 0,99 '44°43’{0,7106/ 81 57,5 2
2 1,240 1,2: 11,2 11 11 89 | 0,890 41°50’0,7431| 80,6 |60,0| 4,5
3 1,486 1,5 13,5 13 13,5 | 78 | 0,780 38° 0,7846] 75,95|59,6; 4,1
4 1,700 1,7 15,2 15 15,5 | 65 | 0,650 34° 0,8347 74,3562 6,5
5 1,770| 1,8 16,0 16 17,5 | 60 | 0,60 !31° 0,8572| 69,1 |59,2| 3,7
= [73647] 65 |67,5] -] — | — | — | — | —|—
6 — —_ —_ —_ —_— 34 | 0,34 [18°47'|0,9457| 62,85 59,3| 3,8
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npefeNbRbIX yrioB ¢ ==17°30" u 19° romsrcs AN KaauOGPOBKH
BceX HOMEDOB, KaTaeMhIX B ulecTH (acoHHux kaaubOpax. Ilono6Hbie
e JHarpaMMmbl JIErKO MOCTPOUTH AJIsI APYroro 4YHCJAa MPONYCKOB
B (pacoHHBIX KaauOpax.

TToCMOTPHM, KCTaTH, KaK YMEHbIUAIOTCA YIJIbl 3aKPHITHA B Halllem
npumepe npH ;== 19° PesyabraThl BbIUMCIEHHH TpHBeIEHbI
8 Tabn, 69. [TocMOTpUM, HACKOJBLKO OTCTYNMAiOT KpaliHuWE TOUYKH Ka-
JHOPOB OT BEPTHKAJbHOH JIHHHH, OTPAHHYHBAWILEH WHPHHY IJOC-
Koro kanu6pa, Ilyis svoro HafimeM AJIs KaXkAOro KajmuGpa rOpH3OH-
TaJlbHYI0 TNPOEKLUHIO AJIHH NOJOK X==bCOSe M HaHAeM pa3HOCTb
9THX NPOEKIHH C IUIMPHHOHA MOJOBHHH IIOCKOTO KiaHGpa x — 55,5.
PesyabTaThl BhHIUHCAEHHIT npuBedeHH B TaGa, 69. Mu BumuMm, uyro
OTCTYIJIEHHSE UMeIoTcs BCIONY, XOTSl M He3HaUHTeJbHbIC.

2. MocTpoenne yraoBbiX KaauGpoB ¢ NPSMBIMH NOJKaMH

ITosnp3ysice AaHHBIMH Ta6J. 68 M muarpaMmoit puc. 65, Bhigep-
THM OuYepTaHHsI BCeX KaJHODOB B HaNpaBJEeHHH MO XOAY IPOKATKH.

[TepBuiit pacoHHbIH Kanu6p, mecToit OT KOHA NpokaTKu (puc. 66),
BblyepuHBaercsd cJjenyiowinmM o6pasoM. Ilpu momomm auarpaMmm
puc. 65 npoogum aunmio AG (puc. 66) mox yrimom 18°47/ (cm.
taba. 69). Ha He#t oTKnaaniBaem JauHY bg=62,85 mm (AG).
B touke G NPOBOAMM BepTHKaNbHYIO JHHHIO GE Kak GOKOBYIO rpafp
kanu6pa. Ot auHuu AG B paccTosiHuH (IO NMepNeHJUKYIspy K Heil),
paBHOM TOJIHHE MOAKH h, =32 MM, NPOBOAMM JHHHIO FE, mapan-
nenbiyio AG. IMepeceuenne oGeux mna-
pasenchbix JuHui AG u FE c Beptu-
kansimu GE u AF obpasyer ouepTaHHe
nmeBolt mosiku 6 Kanubpa, Takum ke 06-
pPa3oM CTPOUTCS MpaBasi MOJKa KaJuGpa
AHDF. Ocraercsi cHaGauTh Kaaubp 3a-
KPYIJIeHHSIMH, BIOMCaB B yrox npu F Ka-
CaTeJbHYIO OKPYXKHOCTb pafuyca R=
=63 mm (radj. 68). M3 ocranabHbIX yr-
NMOB MOAJIeXaT MOCTENEHHOMY 3akpyrie.-
Huo yrasl npu D u E paguycom rl.

[TpokaTka yraoBoro xeaesa OGLIYHO
POBOAMTCS B TPEXBAAKOBOM crane. I1pH
IpOKaTKe YTrOJNOK pachoJiOXKeH BCEeraa
BEPUIMHON yryia BBEPX H TakHM oGpasoM moaoca (akTHYecKH He
KaHTyeTCs,, HO 3aTO yepenyeTcd MoJoXKeHHe cThika pebopn (3am-
kKoB) To y BepxHeii (E u D), To y Huxkuelt (G m H) KpoMmKu Ka-
au6pos. Ecnu samok npuxomures npu E u D, To 3aKpyraeHue pa-
OHYCOM [ cJefyerT JeJaTb HeMmoJdHoe, uTOGH BXonsmasi B Ka-
JHOp peGopia BaJKa He MMejia CJHHLIKOM 3a0CTPEHHBIX, a CJelo-

Puc. 66, ITepBHit daconnnfl
Kaau6p

1 Vrawt G » H HeMHOro NpHTYNASIOTCS MaJHM PaXnyCcOM.
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BaTeNbHO, u HeNMpoYHbIX KpoMoK y E u D. TlostoMy neHtp 3axpyr-
JEeHUs] Hafo MoMelaTh O4eHb OJIM3KO K BepTHKAJbHBIM  TPaHaM
Kanu6pa,

Tlpu sTomM Hamo MMeTb B BUAY CJHeAyiOllHe NPHEMbl Pa3MelieRHs
3amka (puc. 67). Tun A c 3amMkoM y e H @ NpuMeHsierca OObIYHO B
‘1-M u 3-M ¢acoHHBIX Kaqu6pax (MO Xoxy npokartku). B aroM Tune
3akpyrieHue NpH € u d RenosHoe. [TojHoe 3akpyryieHne MOXeT GbITh
OCYILECTBJIGHO MO THOY B W B NMpefoOTAeNOYHBIX KajauOpax MO THNY
T. Tun B npencraBager coGoii cpeanee mexny b u I’ cocrosHue,
‘IPEALIECTBYOlleE NPefOTACNOYHOMY Kajau6Gpy, Hakoreu, Tun [ oT-
HOCHTCH K YHCTOBOMY KaJjubpy. [Tounoe pa3sBuTie 3akpyriaeHuil panu-
YCOM I MOXXHO NOJYYHTb JHWIbBKanu6pax tuna b, I' u /. UHorma
noab3yiores: Ans l-ro u 2-ro dacownsix Kaaubpos tumoM B, nome-
masi X OAMH Haj APYTHM H KaHTysd noJocy Ha 180°% 3-ii ¢aconunli
Kagubp craBar TMna A, He KaHTYs TOJOCH; 4-H (acoHHEIH KaauGp
fnpuMensior THHa I', TakXe He KaHTYS TOJOCH; 3aTeM JJIsl BCex
OCT&JIbHBbIX, KPOME€ YHCTOBOTO, MPUMeHSIOT TUN I, HO pH 3TOM HEoG-
XOMHMO OT KajuGpa K KaJHOPY MPOBOAHTh KAaHTOBKY NoJjiock Ha 180°,
UucroBoft Kaau6p crasutcs THna .

OTMeTHM HeKOTOphie OCOGEHHOCTH KaJHOGPOBKM B OTHOILEHHH Yr-
JIoB 3aKkphiTus Kajdubpa. Hyxuoro masi uncroBoro kanauGpa yraa 4a-
€TO AOCTUTAIOT B MEPBbIX YeThipeX (acoHHLIX Kaaubpax; BO Bcex

’Ej rlln r
Tun§ A
Tunf

Puc. 67. Pasmemenue 3amkoB
B YIJOBHX KanuGpax

Puc, 68, TIlocrpoenue 4-ro u 5-ro
KaJ116poB

OCTAJIbHBIX yroJl HakKJIOHA MOJIOK He H3MEHseTCs, NPOU3BOAMTCS JIHILB
YTOHEHHEe M BLITSAXKa MOJNOK Takoro poja Ipuem InpexacraBJsieT
Goubioe YAOGCTBO JJIst NOMYY€HHS] YTOJAKOB OJHOTO H TOTO e HOME-
pa, HO Da3HOH TOJNIMHBI B OJHHX H TeX e Kalaubpax NocpeacTBPM
H3MEHEeHHUS BEPTHKAJLHON YCTaHOBKH BAaJKOB.

-tuny . B nocaepnux
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B03BpaTHMCSl K TNOCTPOEHHIO PAaCCUNTAHHHX HAMH KaJHGPOB fpH
yC/IOBHH HEKaHTOBAHMS IOJOCH, OOpallleHHOH BepluMHOH BBepx. B
6-M ¢acoHHOM Kaaubpe menaeM 3aKpyraerHe no tuny A (pHc. 67).
Chenyomuit 5-it pacon-
HB KaJubp CTPOHTCA
o TeM e INpaBHJaM,
OJHAKO 3aKpyrieHuss B
HeM Aenalorcs no tHnyl b
(puc. 68), mpuuem Ha-
pyXHafd KpOMKa KaJH-
6pa  JIeXKHT HaA JIHHHH
A, NOCTPOeHHOH mo aua-
rpamMe puc, 65,! ¢ 3a-
KPYIWIEHHSAMY, N0 Yumy,
bB; 3-ii kamu6p cTpPOHT-
ca notuny b (puc. 69),
2-% xagubp — 1no THNY
I' u 1-it yucroBot — mo

ABYX Kanubpax UIHpH-
HY TNOJIOK OTKJIAABLIBAlOT
no  cpegHell  JMHAUH
(76,5 u 77 mm), B TO
BpeMsl KaK B TIpeIblAy-
HIMx MOXHO ObLIO OT-
KJaguBath HX GoJee
yoo6HO Ha  HapyKHHX
Kpomkax. Jas onpene-
JIeHUsl IEHTPa TSXKeCTH
KaJHOpPOB, COCTaBJieHHBIX H3 NapajieorpaMmoB (Kaauwbpe 5—3),
HOJIL3YeMCSL TeM, UYTO NapaiIeJorpaMMBl TIOJIOK pasMellleHbl CHM-
METPHYHO H, CIENOBATENbHO, IEHTP TAXKECTH BCEr0 CEYEHUS JIEXKHT
B TOYKE NepeceyeHus Bep-
THKaJbHOH OCH CHMMe-
TPUH Yy C AHHEeH
XX, TPOXOAdlleR uyepes
OeHTp TAXeCTH mapan-
JeJOrpaMMOB H COEJH-
HAOLIEH TOUYKH repece-
YeHHA HX JHaronanuei.
UYro kacaercs kaauGpos,
NOJIKa KOTOPRIX INpen-
CTaBJsieT Tpaneuusu (Ka-
JUOPEl 1—2), To UEHTP THKECTH Tpameuuii onpenessieTcs rpaguue-

Pac, 69, Ioctpoeune 3-ro, 2-ro & 1-ro0 KaanGpos

Puc, 70. Fpaduueckoe onpedesende IeHTpa
TAXKECTH

} Tax xe crpourcs 4-ft xanu6p (pme. 68).
14 Baxaa 576



210 Kaaubposka aconrvix npoduarei

—

CKHM TipHeMoM, H300paxkeHHbHIM Ha puc. 70. LleHTpoM TsKecTH fs-
JSeTCd TOYKa O.
JIunus ae=—cd, munvsa df =ab u JMHHA gh NPOXOZMT 4Yepes
cepepuHsl ab H cd.
B omHuX ¥ TeX Xe Kanubpax MOXKHO MPOKATbIBATh YIOJOK OZHOTO
- M TOro e HOMEpa, HO PasHOM TOJMIUMHEL IDTOT NPHEM OKa3LIBAETCSH
BIOJIHe Y/OBJETBODHTENBHBIM, €CJIH Pa3HHLa B TONIHHE KOJebjercs

f \\x

Prc., 71, ITocTpoeHne yrJoBHX KaauGpoB ¢ pasBep-
HYTHMHE DOJKaMH

B npenenax 1—2 ux, [Ipu Goabuiux pasHUIAX NOJYYalOTC HEAOCTA-
TOYHO XOpOLIO BHINOMHEHHBHIE KPOMKH. STOT HEJOCTaTOK HCIPaBJseT-
cd, €CJin NoJIKaM Yrojika B KajJu6pax NpuiaBaTh PasBepHYTHIA BHI
(puc. 71). B 3TOM cayyae moABbEM BaJIKOB HE OTPaxKaerTcss 3aMeTHO
Ha JUIHHe NOJOK u ¢opMe HX KpoMmok. Kamu6poska yroakos ¢ pas-
BEPHYTHIMH NOJKaMK SIBAAeTCH Hambosee YnoTpeGHTENLHON.

3. Mocrpoenne YraoBuiX KaJHGPOB C PasBepHYTHIMH NOJKaMH

ITocTpoeHHe yraoBHX KaquGpoB € pasBepHYTHIMH  IOJKaMH
(puc. 71) UekmapeB [56] pexkomeHAyeT NPOU3BOIHTL CJEAYIOLIHM
o6pa3oM.

H3 touku O mox yrioM ¢ nNpPOBOLAT HAKJOHHHE JIHHHH, HAa KO-
TOPHIX OTKJAanbBalOT AauHn mnodok OA u OA, no cpensefi JuHHH
kaau6pa. Orcekasi 14 JUIHHH, IpOBORAT nepneHaukyasipe BK u BiKi
o KOTOPHIM OT Touek B u B, orkaaasiBaior orpesku BC u B\C,

b
paBubie — -+2s, rAe b—mmpHHa, a §-—TONIHMHA  MOJKH.

TMosyueHHHIMH OTPe3KaMH, Kak pajdycamu, nposogar xyru BL
u B,L;. Ha nyrax neo6xomiuMo OTJIOXKHTb OT To4eK B m B, oTpesKH,
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paBHbie 34 JUIMHLI NOJOK 1O cpemuedl sunuu. [l STOND noubsylorcs
CHIEAYIOIUHMH TPHIOHOMETPHUECKHMH COOTHOILICHHAMA:

2nry = 360°,
3 . o
T 'b=<?p
o 3603
1 4« 2nr, ’
rae
b
ry= 2+28.

OrknannBas ot qunnit BC u B,Cy u3 uenrpos ayr C u C, nouy-
YEeHHHt yroa ¢, nposofdar suuuu CM u C\M,, kotopumu orcekamf
HeoOXoAMMble njuHH Ayr. Jauna Juuuli OM u OM, papna pinné
nosnok. [laneHeliiee mocTpoeHne KajauOpa 3akaioyaercs B poBEIE-

HUH K3 Tex Xe nenrpos CuC, nyr DE u D\E, panuycom n——; 3

+15 s u @y FG FiG, pamaycou r;=> +25 s.

[IpsiMble yyacTKH JIMHU, OrpaHHYHBAIOIKE KaJuOp CBEpXY H CHH-
3y, FP u F\P, a takXe DU u D\U noiyuaem npoBeieHHOW JHHURE,
napamiensibix OB y 0,8, u kacarenphhx k gyraMm FG, FiG; u DE
H D]El.

Has naHeceHHss GOKOBHIX, OTPaHHYMBAIOUIHX KaauGp auHul He-
06XOMHMO 33/aThCsl YKJOHOM (BLINYCKOM), KOTOPHI OGLIYHO GepyT
B 5—10% nas nepBoro kanubpa u 2—5% A5 ocTajbHBIX KaauGpOB.

IMonyuennnifi «ckener» Kaaubpa 3aKkaHUHBAeTCA 3aKPYIICHHSIMH:
B Touke P r'’=s, B Touke U r"=0,2 s, B Toukax Eu E; r’=0,5 s.
B uncroBoM kanu6pe sakpyryeHus Bumoassitorcsa no OCT,

Tlo 3TOMY cnoco0y NpOH3BOAMTCS HOCTPOEHHE BCeX KaaHOpUB,
KPOMe YHCTOBOTO.

[Tonoxenne 3akpyriieHuit KOHIOB IIOJIOK MEHsIETCS NIPH mepexole
OT Kaaubpa K KajauOpy COOTBETCTBEHHO 4YepeJOBaHHI0 OTKPHITHIX B
3aKpHITHIX yacreil Kaaubpa. B ripenoraenousom kamubpe Jydiie nps-
MyI0 yacTe noJku 6parb paBHOf Y4 b, a B OCTaJbHHIX KajuGpax H3-
MEHATL €€ NOCTeneHHO OT 14 mo 1% b.

B ugncroBoM KanuGpe NMOMKH HOJKHH GHITb NMPSIMBIMH, H Pa3MepH
KaJaubpa onpeneNislOTCH Pa3MepoOM rOTOBOro NpOdHIRA B XOJOZHOM
COCTOSIHHH,

14¢



I'VIABA 12
KAJIHBPOBKA HEPABHOBOKOIO YIJIOBOro MNPO®HJIA

Coprament OCT snauuTenpHo o6seryaer NPOKATKY YIOJKOB TeM,
YTO YHCJIO TOJIHH He NMpPEBHILAaeT TPeX, NpuyeM KaauGpoBKa MOJK-
Ha BECTHCh IO CPefHeli TOJNUIHHE C TAKHM pacueToM, 4ToObl, CABHras
WM pasaBuras BajJky Ha 1—2 MM, MOXHO OBLIO MOJYYHTH COCOA-
HHE TOJLIUHBY NOJIOK. JTo MOCJEefHee 3aMeYaHHe OTHOCHTCH TaK:Ke
d K paBHOGOKOMY YTJIOBOMY Kejesy. IIpoBefieM aisi 7puMepa Ka-
-+ InGpoBKy yroska Ne 10/6,5.
- Ilpn Kanu6poBke HepaBHOOOKHX YroAKOB TIPUMEHSIOTCH J[Ba
OCHOBHBIX BMJA pacHOJNIOXKEHHsi KaduGpoB: 1) OGuccekrpuca AD
. BHYTpeHHera yria BeprTuxkanibHa (puc, 72,a) u 2) Guccekrpuca

b

!
I
1
|

Puc. 72. Ilsa cnocoGa pacnosoxenuss YrjoBoro KaimGpa:

2 — O6uccextpuca AD yrna BepTHraasHa; 6 — GHccextphca AD yraa
HaKJIOHHZ

AD BHyTpeHHero yriia HaknouHa (puc. 72,6). B nepsom cayuae oj-
Ha novika ray6xe BpesaeTcss B BaJOK, UeM JAPYrasi, BCASACTBHE YEro
K4Talolline AHAMETPhl HA KOHIAX ONHOH MOJKH Kajnubpa 3HauHTe/b-
HO OTJIMYAIOTCS OT KATAMWEX NHAMETPOB Jpyro#l moakd. drto mpo-
H3BOJIIT yXKe BBIAACHEHHYIO DaHee DAasHHLY B YLIHDEHHH H YCHJH-
BaeT HampsKeHHe MeTaJlia.

+ Kpome Toro, BepTHkanbHas NPOEKNHMs NPABOH MNOJKH (pHC, 72, &)
fonbile, YeM JIeBOH, MOSTOMY COSZaeTCsi HEeONMHAKOBOE GOKOBOE
LABJCHHE Ha BaJKH, CTpeMmsiueecss CABHHYTb PeGOpLYy BepxHEro
Bajlka BJIEBO, a HHXKHEro — BNPaBO, KaK MOKAa3aHO CTpelKaMH Ha
pr. 72, a. Benenctsue 3TONO AIMHHAA MOJKA MOJMyYaercst TOJLIE
KODOTKOMf, €CJIH He NPHHATb Mep IPH HA3HAYEHMH TOJLIMHBI

Kaaubposra nepasrobokoze yzr08620 npouss 213

R

noJKH B Kanu6pe, YUHTBIBAIOLIMX 3Ty GOKOBYIO MIDY BAJKOB, HEM3-
GeXHYIO Aaxe NpH caMmofl TIIAaTeNbHOH HacTPoHKe HX.

Hapsiiy ¢ 3THMH HeROCTaTKaMH, TaKOH BUJX PAaCNOJOXKEHHS Ka-
an6pa HMeeT TO NPeHMYINecTBO, YTO NMPH HEM BO3MOXHO NPOkarthi-
BaTb B OJHOM H TOM e Kajaubpe YIroyikH ¢ pa3Hoél TOJLIMHOH Ho-
JIOK C TaKUM K€ YCIEeXOM, Kak H paBHOGOKHE
YTOJIKH, TaK KaK NOJoXKeHHe OHCCEKTPHCH Yr- A
Jia IPH 3TOM OCTaeTcsi HEH3MEHHBIM H, CJeno-
BaTEJbHO, TOJILUIMHA MOJOK BCIOAY H3MeHseT- \
¢ OJAHHAKOBO, S

Bropo#t psix pacmosiokeHusi Kaaubpa crpa- 7 \
JaeT, Hao6OpPOT, TEM HEZOCTATKOM, UTO He T X
NOSBOVIAET M3MEHSiTh TOMIUMHY TOJIOK, TaK b “i N
KaKk [pH NOABEMe BepXHero Bajka OHccek- ; '
TPHCA HM3MEHsieT CBOe HampaBJeHHe, pa3jBau- ¢
Basicb (puc. 72, 6), u CJeOBATENbHO, TOJIIH- 2,
Ha nosox OyAer HEOAHMHAKOBA: JeBasg II0JKa
6ydeT TOHbIE NpaBoii, 3aTO STOT BHA paclio- s;&;osgb Pasmepn
JIOXeHus1 Kaaubpa He HMeeT HeNOCTaTKOB npo(bm,’; (He-
nepBoro pacnosoxenus. [Toaromy npu BropoM PaBHOGOKOT0)
cnocobe HeoOXoAMMO AeNaTh, N0 KpaliHed
Mepe, UHCTOBbIE KaJUOpbl OTASNBHO JUJISL KaKAOH TOJIIMHBL, a Jy4-
e 370 mejaTh W AJS NPEROTASHOYHBIX KaJHOPOB, 9TO 3HAYHTEJLHO
yBeIHYHBaeT NapK BaJKOB, BEUMCINM pa3Mep HCXORHOTO KBaApara
aast yronka Ne 10/6,5 (puc. 73, taba. 70).

Tabruya 70
Pasmepn yroaka Ne 10/6,5 B X0JO0NHOM COCTOSIHHK
PaccToAREE mEeATpR
N B b 1 R . 0 Bec THKECTH, MM
YroJIKa MM MM MM MM MM Mm? | xefmm
X0 Yo
8 1265 9,03 15,6 32,8
10/6,5 100 65 10 9 4,5 | 1559 | 12,24 16,4 33,7
12 1845 | 14,48, 17,2 34,5

Honyckn: B43%; b+3%; h*1 uu. Onpenenrum pasmep
HCXOZHOro KBajgpaTa NpPH pacrnofoXeHHy Kaaubpa 10 BTOPOMY THIY
I 4HCJIO MpPONYCKOB NpH NpokaTke B crane D =550 mm. Hnorna
GepyT HCXORHBIA KBafpaT, OCHOBBIBAasCb Ha TOM, YTO LIMPHHA pag:
KaTKH paBHa orpesky AA’ (puc. 73), T. e. IJHHe THNOTEHY3bl Tpe-
yroabHuka, CieoBaTesbHO, WIHPHHA PACKAaTKH ROJKHA OblThb pPaBHA

,cm'==]/132+b2 =119 mm.
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Pacuer xaanGposxn
o
& o5 h 2 H—h || eB | B
(-]
zg EEE MM <§§ MM MM M0 MM
1 1 10,2 10,2 1 0,8 0,8 [157,3 ] 101,5
2 1,15 | 11,7 11,2 2 0,6 | 1,2 [156,5 ] 101,1
3 1,30 { 15,3 13,2 8,8 (0,6 5,3 |155,3 } 100,5
4 1,45 | 22,1 22 14 0,6 8,4 [190 97,8
5 1,60 | 35,5 36 26 0,52 13,5 {141,6 | 93,6
] 1,75 | 62,0 62 33 0,30 | 10 128,1 | 86,9
6a Packatka
. )] 7,25 95 20 0,20 4 118,1~119
7 1,90 {117 115 114,1~115

Orciofa wHMpHHA KBajpaTa MOXeET ObiThb MeHblUe Hd BEJHIHHY
ynpenus, Hanpumep, 110—115 mxu.
Hafizem pa3Mepnl ropsiuero npodus:

B=100-1,015=101,5 us; b=065-.1,015=066 mn;
h=10.1,015=10,2 mMu.
Oripefeymim UIHPHHY HCXOAHOTO KBaJpaTa 10 HaeMy ! MeTOZY.

x = 101,5 + 66 + 10,2 . 0,5
1,5

= 115 um.

Onpefie MM YHCJIO TPONYCKOB H KO3(HIHEHT OTHOCHTEJNbHHIX BLI-
0T (TOJINHH) TIONOK:

Iloabsysice Ta6a. 55, Haxomum, UYTO NPOKATKY MOXHO BECTH
8 ceMp mponyckoB (rpymma 5, rpada 5), H3 KOTOPBIX LIeCTb NpO-
nyckoB — ¢acoHHble. [ToMecTHM naibHefmu#i pacwer & Taba. 71.

Kak BuaHo M3 Bcero xclla pacyera, pasMep KBalapaTa He 3aBH-
CHT OT THIIA PacHOJOXKEHHS KaAuGpoB B Baikax. CyMMa JJHH NOJOK
110 cpenHe JIMHHM B YHCTOBOM KaauGpe pasua: b —=101,5 4 66 —
—10,2=157,3 mm. llIupuHa IHCTOBRIX MOJOK IO HHXKHEH KpOMKE
B=101,5 mm u b==66 mm. KosduuueHT yuiupeHHs omnpeaensieM
0 fuarpamme puc. 2 npu D =500 mu. B nocaenywomux Kaaubpax
Lb onpenessiercss NOCJACAOBATEJNbHBIM BbIYHTAHHEM YLUIMPEHHA; TOYHO
TdKXe TNOCNENOBaTeNbHbIM BHIYHTAHHEM TNOVIOBHHBI YIIHPEHHS Ompe-
gensioress B y_ b, Pamnycn 3akpyrienuit B yucTOBOoM npoduae Ge-
pem u3 tabn. 70, a B mocaenymoolHMX — NPONOPUHOHHPYS HX C BHI-

1 A Il Basorpanosa.
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Ta6auya 71
uepaBHOGOKOro yrojxa
7 hed >
b R r g5 100 L8 M -x
Bgm B I3 to of ’
MM mau MM 2cy S tg e * £2 | un £ ¢
HEmd o8
|
66 9 4,5 18,6 | 148,6 5604’ |56° 54,8 | 0,647 33°26'
65,6 11 5,5 21,0 | 130 (52026’ |52°30 | 47,9 | 0,566 29°30"
65 12 6 23,4 | 109  |47°28’ 47°30'] 40,2 | 0,475 25°30’
62,3 20 10 25,9 | 85,6 (40°04’140°30’}| 31,8 | 0,375 20°30’
58,1 32 16 28,3 59,7 (30°307 |30°30’ (| 22,0 | 0,260 14°30’
51,4 55 28 31,4 | 31,4 [17°30’ [17°30’| 11,6 | 0,137| 8°
148,6

coramMu mosok, Utak, uMeem packatky 95X119 mx u KBagpar —
115X115 mm. Tenepn ectp Bce AaHHBle AJiI BHUCPUHBAHUS OTHEJb-
HBIX KaJHGpOB, KOTOPhle ML NPOBEJEM H IO NEPBOMY H IO BTOPO-
My METOAY PacroJOXeHHsi X B Bajkax. IIpu BepTHKajbHOM ToO-
JIOXKeHHH OHCCEKTPHCH Yrakl ¢ HaKJoOHa OGEHX TOJOK K TFOPH3OHTY
OMHHAKOBH H paBHH 45° (B RamuGpax Gepyr 44°45’). Ilpu HaxJoH-
HOM JKe TMOJOXKEHHH OHM pas3iuuHbl. (OGO3HAYUM HX 4yepe3 @ H ¢’

(puc. 72, 6). HaiizeM 3TH yrael, ecim JaHO, YTO % = 1,5. Moxem
HanucaThb ypaBHEHHE:

Bsin ¢’ = bsing,
OTCIOZA

s.lnq:' =_€ — 1'5
sing b
WJIH, TaK KaK
¢’ =90—¢,

sin ¢

= = 1,5.
cos ¢ gy

Orciona © =56°19’ u ¢’ == 90° — 56°19’ =33°41". YBeanunsas
sHyTpexHufi yronHa 30, T. e. nmpuHHMas ero paBHbiM 90°30’, yMeHb-
waem AJsi YHCTOBOro Kaiu6pa yrael ¢ u %/ Ha 15, Ilomyuaem
OKOHYATENbHO; ¢ =56°04" y o/ =33°26".

OnpefemuM yriabl 3aKphiTHS B (aCOHHBIX KaJuGpax.

BeprukaJdbHOe NOJOXeHHe GHCCEKTpHCHL. 3nech
nocrynaeM chiexyiomuM oGpasom (puc. 74). OrtkaajbisaeM NOZ
o6enmu monkaMH yram 17°307. ITposomum Bepthkanb AB Ha pac-
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crosun 100 mm or BepmuHel yrma O u HaXoAMM Mo TaHrelcam
YIJIOB JUIMHBI OTPE3KOB:

Al = 1001tg 44°45" = 99,13 mn,
An = 100tg 17°30" = 31,53 mm,
nl=299,13— 31,53 = 67,60 mn;
Tn=1,15+1,30 + 1,45 4 1,60 4- 1,75 = 7,25.
Henum pauny orpeska nl =676 mu Ha 4acTH, pONOPLUHOHAJb-

@ble 3TOMY PsiAy, u, TOYKH mejenus I, 2, 3 v T. 0. coeliHHsAeM C B2p-
wrHOA yraa O; TakuM 06pa3oM rpaHuYecKH HaXOAHM MOCTENeHuoe

BI

N Ny

A!

100 o] 100

Prc. 74. OnpeneseHde yrJa 3aKkpHTHA NPH BEPTH-
KaJIbHOM TOJIOXeHHH GHCCeKTPHCH

3aKphITHe Yyryla cjeBa. IlpoBefs Temepn BCIOMOraTesbHYI BepTi-
KaJib N0 APYryI0 CTOPOHY OT BepUIMHBI Ha paccTostHuH Takxke 100 an,
HaXOAMM Ha HeM CHMMETPHMYHO YXKe HaliienHole Touky [, 2, 3.
TOPH3OHTAJbHREIX JIHHMA O NepecedyeHHs MX CO BTOPOH BepTHKAMIHIO
A’B’. CoenuHsiss HafileHHbIE TOYKH C BepuMHOR yria O npsMbIMHU
JIMHUSIMH, HaXOAMM H CIpaBa NOCTeNEHHOe 3aKpuitHe yraa. Otkia-
OnlBasi CJieBa W CrpaBa HaljeHHBle IJHHB (Ta6a. 71) mosok Bub,
a TaKXe MX BBICOTH h M NMpPOBOAS BHYTPEHHME JHHHH IOJOK mapal-
JIeIbHO 'Hapy2>KHbIM, KaK Mbl 3TO JeJaJd Ipu KaJaHOpOBKe paBHO-
CTOPOHHEr0 Yrojlka, HaXOflUM OuYepPTaHHus KaauGpoB. 3aKOHUHM HX
3aKpyrJeHHAMH, MOJb3YyACh pajMycaMH, MOMelleHHbIMH B Tabm. 71.

Haknonnoe noanoxenue 6uccekTpuch. 3gecy mno-
CTYnaeM TOJbKO YTO ONMCaHHbIM 06Pa3oM LISl ONpefeNieHHS YyrinB
3aKpbITHA NPH KOPOTKOH Moake, ucxofnsds u3 yraa 17°30° (puc. 75).
[TpoBonum Beptukann AB Ha paccroguuu 100 mm oT BepiumHsl O
H HaXOJHM Mo TaHPeHCaM YIJIOB:

Al = 1001g56°04’ = 148,62 mm,
An = 1001tg 17°30" = 31,45 mn,
nl = 148,62 — 31,45 = 117,17 un.
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HenuM nauHy orpeska nl=117,17 mm Ha uacts, nponopmuo-
HaJIbHBle TOMY XK€ psAy, YTO M paHblle, H HaXOAHM TOYKH 1, 2, 3... n.
Takum 00pa3omM CTPOMM YIVIBI 3aKDHITHA NIPH KOPOTKOH MOJIKe.
IMpoBens KK’ (BepTh-
KAJbHYIO TIPOEKIHIO KO-
pPOTKOH TOJKH), Haxo-
JAHM Ha STOH NPOEKUHH
TOYKH X;, Xo...X,.

Tak kak BepTHKalb-
Has  mpoeknus MM’
NJIMHHOR MOJKM paBHa
KK’,T0 nerko HaxoIsT-
csl TOYKH x'y, x5, X'3...%X ),
COeNHHHB  KOTOpble C
BepumIyHOA L, Haxo-
JUM  YIJIB  3aKpHITHSA
[IpH JJMHHOH  MOJIKE.
Herpyano BBIYHMCJIUTE
OTPE3KH N0 BEePTHKAJH
AB, a TakXe yrae 3a-
KpHTHSL © H ¢/,

Henum oTpe3ok nl ==
= 117,17 mm Ha yacry,
NPONOPUHOHANEHBIE P~
ay:  1,1541,304-1,45+
~+ 1,60 4 1,75=7,25, Tlo HafiieHHHIM OTpe3KaM, CyMMa KOTOPHIX
paBHa 117,2, naxogum BbeicoTel 100 tg®, a Mo HUM U yIIBI @, IO-
MellleHHBle B Tabn. 71.

Jas onpenenenus BepTHKaNbHBIX npoekuufi K'—x, paBHBIX
M’ — x/, noabayeMcsi HafleHHBIMH YTJIaMH 3aKDHITHS 9¢ AO ¢, H3
BolpaxkeHuss K'xy=K’Ltgv;, K'xo=K'Ltg<, u T. R

Ho K'L=66 cos 56°04’—36,84 mm, a tgc u3BecTHH Hu3
tabn. 71. ITosromy umeem:

Kx, = M'x, = 36,84 - 1,486 =~ 54,8 mn,
Kxy = M'x, = 36,84 - 1,300~ 47,9 #x u T. g. (cM. Tabn. 71).

Puc. 75. Oupenenenue yria 3aKpHTHA
IpH HAaKJIOHHOM NOJOXEHHH GHCCEKTDPHCH

B To e BpemMa 5TH OTPe3KH paBunl LM’tge’, Ho LM’ =
= Bcos%’, rie B -—mnepeMeHHBLIA Yroa 3aKkpbiTHS MOJKH ¢'y=
= 33°26’, a LM’ — ropu3onTalbhass npoekuus noau. HMckomble

tgﬂ>’=/[t"/;f,i nomelllens B Tabauue, a LM =101,5 - cos 33°26’ =
=101,5 - 0,8345 =~ 84,7 mnm.
PeayapraTel nopcueroB mis tge’ mpHBefeHbl B Tabu. 71.
Ientpn paguycoB 3akpyrjieHHR BHYTPEHHero yria NOMeIlaloTCs

Ha GHCCEKTpHCe BHyTpenHero yraa OO’.
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OuepraHust KaJHGPOB CTPOATCA, KaK IJisi PaBHOGOKHX YIOMKOB.

IlpuBenennbi METOA KaJAHGPOBKH OAHOrO M3 Mpocrefiliux dacon-
HeIX Opoduaedl YIJIOBOro Xeje3a HMeeT IeJbio YKasaTb Te T[JaB-
Hefllllie MOMEHTHl, KOTOpble HeoGXOAHMO HMeTb B BHIY MNpH BhIpa-
6orke ¢(acoHHON KaNHOPOBKH.

Ho wapsizy ¢ npenycMOTPEHHBIMH H3JIOXKEHHBIM METOXOM
MOMEHTAaMH Ha NpaKTHKe NPHXONHTCA HMeTh JeJI0 C MHOTHMH
IpyramMu ¢akTopaMH, NPHHYXKAAOIIHMH B ‘60Jice MMM MeHee 3HAYH-
TEJIbHOH CTeNeHH OTCTYNAaTh OT HOPMAaJbHOH KanuGpopkH. OTMeTHM
caepyioue ¢akTophl:

1. IlpokaTka MHOrza BeneTcs B CTaHe, JHaMEeTP BaJKOB KOTOPO-
ro He OTBeyaeT HOPMAJbHOMY JHaMeTpy CTaHa I IMPOKATKH
JaHHOro copta. dTo OOCTOATENbCTBO BJIEUET 3a CoGOil HHble 06Ka-
THH, HHBE CKOPOCTH, HHOE YHCJIO NPONYCKOB, HHble TEMIIEPAaTYpPHhie
YCJIOBHA H T. X,

2. HenocraTouHast MOLIHOCTH [ABHraTells HPH CTaHe HJH, HaoGo-
pOT, BeCbMa BHICOKAA MOUIHOCTp JBUraTeNsd MO3BOJSET B Ty WIH
IpYTYI0 CTOPOHY H3MEHSThH UYMCJIO IIPONYCKOB, a CJI€IOBAaT€ABHO, H
KaJu6pOoBKY. :

3. Bes mpousBoncTBeHHast 06CTaHOBKA — MPOrpaMMa  [IPOKATKH,
COOTHOLlIeHHe paGoTHl nedefi, OTHEJNBHLIX JHHHH CTaHa, yGOPOUHBIX
H OTASIOYHBIX CPENCTB, YHCIO KJNereli, YHCJIO O0GOPOTOB BaNKOB,
o6opyioBaBHe CTaHa, KayeCTBO MeTasuld, TeXHHYeCKHe YCJOBHSA NpH-
€MKH, naxe KBaJH(HUKALHA BaJdbLOBUIHKOB H MacTepoB M T. A.—He
MOXer He OKa3hnlBaTh BVIHAHHg Ha Xapakrep KaJqHODOBKH, TaK Kak
OCHOBHOfi 3ajiayeli KaJHOPOBUIMKA, KpOMe MNOJIyYeHHS OCHOBHOTO
npoduiA, sSBJAAETCA JOCTHXEHHe BO3MOXHO GoJipllell IPOH3BOILH-
TeJBLHOCTH CTaHa B JAHHBIX Y JIOBHAX NPOH3BOJCTEA, .

ITosTomMy kKalubpoBKa BaJKOB KaKOro-in6o npoduis, mpHCHo-
co6aAsicb K H3MEHSIOIMMCS YCJIOBHSM POH3BOJCTBA, HaCTO MEHSETCH
Aa’Ke HA OJNHOM H TOM Xe 3aBOAe,

BBupy ckasaHHOro, B HacTosilieidi KHHTe He MpejCcTaBAAeTCS
BO3MOXHBIM H3JIOXXHTb BCE€ Te€ MNPHEMBl, KOTOPBIMH MOJb3yeTcs
KaJHOPOBIIMK [JIA pelleHHsT CTOfIlHx MNepel HHM  3ajxay — 3TO
0aeTcs 3HaHWeM Bcefl COBOKYNHOCTH IPOKAaTHOro Jena, T. € ONLTOM
H SICHBIM NOHMMAaHHEM MNOBENEHHS METajlJa B BaJKax.

1. Pa3HOBPEMEHHOCTh 3aXBaTa Yrojika

" Paccmartpusas KaJuOposky npoctefiiiero Buaa (acomHoro npo-
¢unst, HeoOXOAMMO OTMETHTh ONHY OCOGEHHOCTh AedopMaunHH ITOTO
npocuiisi, KOTOpasi He 3aTparWBaercss aBTOpaMH TPYAOB MO KaaHG-
pOBKe, HO KOTOpasl, HECOMHEHHO, HMeeT BecbMa GoJbllioce 3HaUeHHEe
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IJis] IPaBUIBHOTO DEIIEHHST 3aJaYH TMOCTPOEHHs KajiHGpos, Peus
HAET O TOM, YTO €CMH PasGUTh NPOHIb HA YaCTH BEPTHKAMLHLIMK
ceYeHHAMH, To KaXnaas YacTb NpodHIs 3aXBaTHIBAeTCs BAJKAMH He
OJTHOBPEMEHHO ¢ OCeAHell YacTbi0 H NOITOMY BO BPEMsl MPOXOKALE-
HUS CJHTKa MeXIy BaJKaMH INPOHCXOLHT ropasfio 6ojee CJIOKHOe
nepeMellieHHe MeTa/la, YeM MOJAraioT aBTOPbI, OMYCKAIOUIHE 3Ty
cropory peja. Eciin 210 HMeeT MeCTo B HOBOJTBHO CHJIBHOH CTENCHH
TIPH NMPOKaTKe pom6a B XBajpaTe HJH OBajla B KBajpare, TO
B (acoHHBIX NpodHIAX yKa3aHHOE sBJeHHe elle Hojee YCJIOKHSET-
cs. Pas6uBassi npoduiab BepTHKAJbHHIMH CEYEHHSAMH, JIeTKO HaiiTH,
4yTO BeplllHHa Yroaxa GyAeT 3aXBaueHa paHee, 4eM Kpas MOJOK,
eCJl B MOCJIEAHHX NPONYCKax Yroj MOJIOCH OCTaeTCsi HeH3MEHHHIM.

Ecan xe yrou 3akpeITHSI H3MeHSIETCH, TO B KaXKIOM YAaCTHOM Cly-
yae MOXHO HafTH, KaKHe 4yacTH npOoguIs 3axBaThIBalOTCA paHblle,
KaKHe MO3Xe,

CregyeT nOMHYTD, 4TO NIepefHHA Topel MONOCH (BOOGpa3HM e€ro
BepTHKAJbHbIM) BXONUT B IMHPOKHI 3eB KamHGpa W OPHUXOMMT B CO-
NPHAKOCHOBEHHE €O CT€HKaMH TpPOGdHJs, NPEICTaBIISIOIEr0 CeueHAs
KOHHUECKHX TOBEPXHOCTENl Kandbpa BepTHKANBHONA IJIOCKOCTLIO,
coBnafgamueli ¢ NIOCKOCTbIO Toplla moJockl. Boo6pasus psaj napaa-
JeNbHBIX MJOCKOCTeH, CeKymIHX KaJjgHOp, mojayuum psapx mnpodunelt
3THX CeueHHUH, CTOPOHBI KOTOPLIX JOJDKHEI IMpeicraBisiTh coBolo
OTPe3KH mapaboyibi, Kak CJefhl CEeYeHHS KOHYKOB ILTOCKOCTHMH,
napaleNbEbIME ocu 3THX KOHycoB, OTCiOma sICHO, YTO BCE TOYKH
nepudepHH CeueHHs UIOJIOCH B ee TOpIe He MOTYT NPHITH OJHOBpE-
MEHHO. B COMPHKOCHOBeHHe C MOBepXHOCThbio Kajaubpa. IlosTomMy mps
U3YUEeHHH KaJHGPOBKH HeoGXOAMMO BHIpaGoTaTh METOZX, MO3BOJSIO-
INHA YYMTHIBATb YKAa3aHHOE SBJGHHe KOJHYecTBeHHO. OOBMHO mpH-
MEHSIOT MeTOJ CeYEHHIl, C IOMOUILI0 KOTOPOTO MOXKHO OINpenesiHTh
YCJIOBHA 3aXBaTa, CTeleHb YCTORYMBOCTH NMOJOCHI B BaJKax H IOJY-
yuTb Goviee MOJIHOE NpefCTaBJeHHe o mpouecce pedopMalHH MeTan-
Ja B PasiMUHBLIX YacTaX NPoQHJAS H BO BCeM CEUEHHH.

2. IMpakTHueckWe naHHble N0 KaAHGPOBKe YroJjika

H. Y. Crapuenko [57] Ha ocHOBe XOpouio paGOTaOLIMX KaJIHG-
POBOK YTOJIKOB PeKOMEHIyeT NPHMEHATb B UHCTOBOM KaJaHOGpe Ko3-
dunueHT BHTHMKKHE & =115+ 120, B mnpenoraenoyHoM — ¢ =
=1,30+1,40, a 1aa BCcex NOATOTOBHTeNBbHEIX — ¥ = 1,50 <+ 1,60,
nonyckas paxe 1,70.

B ta6a. 72 u Ha puc. 76—82 npeacrasjeHsl pacuer KaJuWGPOBKH
H pasmepsl KaJHO6pPOB, NpHMEHsAEMbIX Ha OJHOM M3 3aBOJIOB TPH MpO-
KaTke yronka 120 X 80 mm 1.

! Bunonxnenn xaau6posimukoM A. M. CHIHBeDCTHKOBHIM.
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TJIABA 13
KAJIMBPOBKA 3ETOBOTO NMPO®HJIA

3eropbil TPOQHIL COCTOMT U3 HOXKA U ABYX (JaHLEB, HaXO0AA-
MyXCS HA KOHUAX 3TOH HOXKKH Nox yriom 90° k wnei (puc, 83).
Ecnu paspesaTb HOXKY NONOJaM, TO NOJYYUM JBa PaBHOOOKHX UJH
HepaBHOOGOKHX Yrojtka. DTHM OGCTOATENBCTBOM MOVIB3YIOTCH, UYTOGHI
cBeCTH KaJHOPOBKY paccMaTpHBaeMoro npoduns Kk KaJuGpoBKe
YTOJKOB,

Pacnioroxenne YncToBoro KajuGpa B BalKax NpeNCTaBIEHO Ha
puc. 84. Ilpopune pacnonaraercss tax, 4roGe BeptmHa yraa B

A 8

D
el b
Pre. 83. 3eroBufi Puc. 84. Pacnonoxenwne 3erosoro
opopmIb npobuna B mangax

ofHoro ¢iaHma ObLIa Ha OAWOM I'OPH3OHTAJNH C HADYXKHBIM KOHIIOM
npyroro ¢uanua D ¥ cpenHsst juHHS BajkoB MN mpoxopuna uepes
cepeAWHHl (JIaHUEB W cepefHHY HOXKH. IIpu 5THX yCJAOBHAX LEHTD
TSXKOCTH CEUeHHs, HaXONAIWMACS Ha CepeluHe HOXKH, GyAer coOB-
najfarb C CpefHell JUHHEH BaJKOB.

Cepennna oTtpe3ka MN Ha cpefHeill JHHHM BaJKOB OTBedaeT
LEeHTPY THXKeCTH ceueHus npoduas. M3 rouku M, xkak u3 LeHTpa,
onuchiBaeM Kpyr paauycoM 0,5 b. M3 Ttouku N, xak Hu3 UeHTPa,
3aceKaeM NOJYUEHHYIO OKDYXKHOCTb Bhllue Jwmuuu MN ayrof paau-
yca NB. B nepeceuenun nosyuaeMm touky B. Ilpoeeas u3 Toukum B
AuaMerp, nonyyaeMm Touky A l. PekoMeHayercs AaBaTb HOXKe YKJIOH
45°. A n D npencraBisioT MecTo paspesa BajikoB. Touku B u C
SIBNSAIOTCA (PUKCHPOBARHHBIMM BO BCEX Kaaubpax H CayxKaT HCXOA-
HbIMH IIPH IIOCTPOSHHMH KaX<Joro KaJdubpa, MHaYe roBOps, BO BCEX

I JtuM BROJHE onpeAenserca mojoxenude npoduns,
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kaaubpax paccrosiHusa mexay B u C, a takxe Touku B wau C or
cpenHeil JIMHUM OCTAIOTCSI IIOCTOSIHHBIMH, PaBHBIMH TAKOBLIM B Yu-
croBom KanuOpe. [Ipu NMOCTENeHHOM YTOHEHHH HOXKH STO MPaBHMO
00yCJIOBJIMBAET IOCTENMEHHOE YAJIHHEHHE e€e.

Tocnennee ysicHsercs W3 CJAENYIOMEro mocTpoeHus (puc, 33),
Hoxka u3z napamnenorpamma ABDC B mepsoM mponycke npeppa-
[aercs B IMapajjejiorpaMmm
ABD\C B uucroBoM mpomy-
cke, Ilpu onHo#t u Toi ke
pnuse puaroHann BC piwmHa
Hoxku AC B mepBom mnpomy-
CKe MeHbllle JJIHHBl  HOMXKHU
A,C B mocienHeM mpomycke,
TaK KaK yroll gg¢ > a. YeMm
Goabiie yroa a npubaumxaer-
c K Yr1y o, TeM Goubllie
cropona AC mpuGmixaercs
K mpoekiiud AuaroHaidn AoC; Hao6oOpoT, yeM MeHbIUE Yrod g, TEM
Goablile AJHHa cropoubl AC npHGAMXKaeTcd K JJIHHe JHaTOHAJH.
Takum obpasoM, yuInpeHHe, WJIH, BepHEE, DaCTSKEHHE HOMXKH, CO-
BepIUICHHO YCTpaHseTCs.

Tak kak nosoxkenue Touek B m C coxpaHsiercd NOCTOSHHBIM He
TOJIBKO OTHOCHTEJbHO OPYr APyra, HO TakKXKe M OTHOCHTENBHO CPeA-
Hefl JIMHHM BaJKOB, TO JIETKO OnpeiejsieTcs yUWHpeHHe (pacTaxe-
HHE) HOXKH B KaXK/IOM NPOIMYyCKe FeOMETPHUUYECKH HJH aHaJHTHYECKH.

OueBuHO

Prc. 85, TToctpoenne 3eToBHX KalnaGpoOB

AC=—2C_ y AC= —2L .
cosa, €08 (2, — a)
Orcrona
1 1
2B = AL [ cosa,  cos(z,—o) -I '

[IpuHaTHe NocTosiHHOro moJjioxenus Touek B m C B BajKax BO
Beex KanuGpax ompeneasier co60i0, B CYLIHOCTH, BCIO KaauOpOBKY
OT NOcJelHEro MJIOCKOro Kajau6Gpa O YHCTOBOTO B OTHOWIEHHH IIO-
CTENEeHHOro 3aKPHITHA YIVIOB, TaK KaK Ha MNEpNeHAHKyJspe K IO-
CTOSSHHOMY HanpaBJeHHI0 AMarcHaJH HOXKHM, T. e. K jqunuu BC, mo
06e CTOPOHBI OTKJIa[bIBAIOTCA MOJOBHHHE BHICOTH KamuOpa (puc.85),
Tak uTo BBICOTa Kanubpa paBHa mn. Touka m coeiuHsiercs ¢ B
# Touka n coepuusercs ¢ C. Takum oOpasom co3jaercss OuepTa-
HHe HOXKM B JiioGoM Kajubpe, H CHAEIOBaTeNbHO, VIVl 3aKPHITHA
noayyarotcst camu coboio. [Jaaee Jmuun Bp u Cs nposopsArcs
C yKJoHOM, paBHbiM ykjaoHy BD u AC; sumuu gA u Dr napan-
JeJIbHbl CBOMM [apaM; 4TO KacaeTcs JIHHHA pg H IS, TO HX MOHO-
’KeHHe onpelensieTcs Kak B yriaosom mnpodune, Takum oGpasow,
KaXIkfi Kaaubp [OJy4yaeT BIOJHE ONpefeNeHHEe OUePTAHHS.

15 3agas 6576
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Mpumep xaaubpoBKH 3€TOBOro mnpodums
Paccyuraem kasuGpoBky 3eroBoro npopuns Ne10 (puc. 86).

Ipu onpemeneHHH pa3Mepa HMCXOAHOTO KBajpaTa Heo6XOMHMMO
DYKOBOJCTBOBAThCS CJEAYIOIMMMH Ccoo0paxkeHHaMH:  (akTHyecKoe

Puc. 86. IocTpoenue 3eTOBHX KaJauGpoB

yIIHpeHHe MOJIOCH NMPOMCXOAMT JIMIUb Ha KpPOMKax Jiesee LB mu
npaBee CK, tak kak aauHa BK ocraercsi, Kak GblJI0  BBISICHEHO
BbIIIE, HeH3MeHHOH. B 1refike MeTaJul He yluupsiercs, a pacTArH-
Baercs. BeaencTsMe 3TOro pacTsKeHHS UEHTPaJbHAas 4acTh MOJOCH!
HMeer oCNaGeHHYI0 BLITAXKY, BbI3BIBAIOIULYIO BBIHYXKIEHHOE YIIHpe-
Hyie (JaHues. .

W3 ananm3a AeHCTBYIOIHX KaJHOPOBOK MOMKHO CUMTaThb KO3(H-
IMEeHT N0 NMPOeKIHH MOJOoK pasHbIM okojdo 0,22-—0,30 Ha ofe mnoa-
Ky, a mo gauHe nojiok — 0,40—0,65 Ha o6e mosaku. JIJaHHA HOXKH
100-1,014. Tlpurumass pacnojioxKeHHe HGXKH mof yriaoMm 45°
K OpenHedl JHHHM BaJIKOB, HaXOA¥M /JIMHY CpeiHedl uyacTH KaauO-
pa BK=101,4.:}V 2 = 72 mm. Jipoitnas gnusa (QJaHueB paBHA
2-55,75:) 2=111,5:V 2= 79 mm. [lofHas IMpHHA YHCTOBOTO
Kanubpa B paBHa 72 4 79 =151 mum.

Orciona HckoMBI KBajpar

¥ = B + 0,22h - 151 4-0,22.8 ~125 Mu:
1,22 1,22

125
p=—= 5,6,
8 15,
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Ilo Ta6a. 55 BLIGHpaeM PsiZl KOS(HUMEHTOB BHICOT, OTBEYaIONIH
ceMu Kanubpam,

Brluncienne BHICOT (TOJMILHH) 3JI€MEHTOB KaJHOpOB npvnoamm
R Ta6a. 73. .

Tabruya 73
Butuncjenue BHCOT KaanGpos
hHO)KKﬂy MM

E‘ g Boon | H—h . AB bpnarnes g g
= Bz gy MM MM MM 2 & g
g £ A g
= | g a |3z &
g | 2% g | 8% g
1|1 8 | 25| 04| 1,5|5575—4=51,75| 6,5| 6,5 6,5
2 1,26 10 2 0,4| 0,8 (54,75—5=49,75 | 8,5| 8,5| 8,5
3 1,39 14 1,5 0,4| 3 53,75—-6=47,75 | 12 11,7112
4 1,52 | 22 12 0,4 4 45 19 18,3 | 19
5 1,65 36 | 22 03| 6 41 31 20,5 | 30
6 |1, 78] 65 | 23 0,25 6 35 50 48,6 | 50
7 1 — | 47 0,1 4 29 78 78 78
8 - 125 —_ — — 25 125 125 125

Hckniogaem koabuuueHt 2-ro kaaumbpa, Kak HAOWHH  CJIHII
KoM Masoe obxkaTwme.

[onyuennsle maHHBIE BecbMa MaJio OTJHYAIOTCS OT pa3MepoB
Kanubpos, pexomeHnyeMelx DBporo, IlostomMy mna manpHeHuwmx
pacuseros mpumem croaben no Bposo [58].

[lpunumas yumipeHne ¢JyaHueB B uerbipex MOCHeOHHX (hacoH-
Hoix mpouasix 0,4 ¥ 3areM IOCTENeHHO yMeHblIalomieecs JO HOp-
Mol 0,35—0,25=0,10, nonyuum mauHel GJaHUEB MO HapPYKHOMY
KPajo u no cpenHell JIMHHH Tpamelluy, MoMellleHHble B Ta6Ga. 73.

Tonmmuua HOXKM MeHblle TOMMHHB ¢uiaHueB, IIpy HasHaAueHHH
TIOCTENEHHOr0 YTOHEHHMs HOXKH HYXKHO DYKOBOJACTBOBATHCH OVIeAy-
oMy npaBuiamy, o6s3aTelbHbIMH 151 BCKOH  ¢acoHHON Ka-
MH6poBku: 1) KOI(DHUHMEHTH BHITAXKKH BO BCeX uYacTAX mnpoduis
IOJKHB ObITb ONMHAKOBLIMH; 2) HEOAMHAKOBble BBITSKKH MOXKHO
omycKaTh, MO BO3MOXHOCTH, TOJbKO B TNEpBhIX Kajubpax no mo-
PAIKY npokaTKH. .

Co6aonenne 3TOro NpaBMja 3/€Ch YMEHbLIaeT
Yiuupenus JaaHUeB.
15+

HCKaXXeHHue
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Hpaxmqecxu MOXKHO B34Tb KOSQJPIHHGHTH TOJLIHH HOXKH OAH-

HAaKOBBIMH C KOS(pHuHeHTaMH TOJIHH (bJIaHueB, KOPPEKTHPY 5
EBICOTBHI MNEPBBIX MO MNOPSAKY NPOKATKH MPOIYCKOB, pe3yﬂbTaTb(
6
T~ —— &

gl

Puc 87. Kaiu6poska KOJOHROrOo (KBagpaHTHOro) mpoduns

MOACUETOB pa3MEpPOB HOXKH MO KosduuueHTam ¢JaHLUeB NpHBe-
neHbl B Taba. 73.
KanuGpoeka KBaJpaHTHOro (KoJorHoro) npoduas (puc. 87)

MpOM3BOAMTCA [0 TAaKOMYy JXe INpHHUHIY, T. e&.

NpH  MOCTOSHHBIX
toukax yrioB B u C.

TJIABA 14

KAJIMBPOBKA TABPOBOI'O nNPO®UJIA

TaBposhii npoduar pas3GuBalOT Ha TPH YaCTH, H3 KOTOPBIX
Kaxpaasi MOXKET pacCcMarpuBaTbCs KaK modoca: 1) Hoxka, 2) mpa-
Basi NOJIOBHHA TOJIOBKHM, 3) JieBas MOJOBHHa roJoBku [31].

UroGbl OLEHHTb MPaBHJIBLHOCTb TAKOTO JeJeHHs, PacCMOTPHM
TOJIOXKEHHe NpodHis B Kaaubpe.

B uucroBOM mnpoduse HOXKKAa BepTHKaNbHA, ONylleHa BHH3
(puc. 88, 6) u rayGoko Bpe3aHa B HMXKHHMH BaJOK, B NpEIOTAENOY-
HOM OHa TODH30HTaJbHA, NMPHYEM OJ(HA NOJOBMHA TOJOBKH HaXo-
JMTC Mex< Ay peGopiaaMu BepXHEro M HIDKHETO BaJIKOB, a JApyras
NoJIOBHMHA TIy6OKO Bpe3aHa B HHXHHUH Bajok (puc. 88, §). Takum
06pasom, oGe MOJOBMHKH TOJOBKH 3Jech 06pabaThiBalOTCa B  CO-
BEplIeHHO PasJIMYHBIX YCJOBHSIX, KaK 3TO GBLIO BBIICHEHO NMpPH pas-
Oope ycioBuii fedopMauuH (JIaHUEB B OTKPHITOH M  3aKPHITOH
nacTaAx KaauOpa.

B caeayromux kaaubpax mnoJoxeHue npoduias
yepeJoBaThC TAKUM e obpa3som (puc. 88, 4—1I).

Mbi BBISICHMIIM paHee, 4TO B OTKpBITOR uwacTH kanubpa duanen
oOblyHO mojBepraercss  Ooulbliofi BHITSIKKE M OGOKOBOMY JaB-
JEeHMIO W 3ajjaeTcs B Hee 3HAUHTEJLHOH TOJIIMHBLL, B 3aKPLITOH uya-
CTH Kaaubpa (iaHell NMPOBOJAKHBAaeTCd M MOITOMY BO H30eXaHHe
CHJIBHOTO H3HOC2 KaJubpa 3ajaeTcss B Hee BecbMa TOHKHM, HJH 2Ke
3aKpbiTag 4acTb KaauOpa JHesaaeTcs HeCKOJbKO [pOCTOpHee, 4YeM
OTKpHITast, TaK KaK B NpeAbaymeM KaauOpe (pe6posom 4) o6e
MOJIOBHHEI ['OJIOBKM MOJYYalOT OAMHAKOBYIO TOJIHHY. B mpemorae-
JOuHOM Kajau6Gpe 4 B OTKpHITO#l ero uacTy LejecooGpasHo He Aa-
BaTb OGOKOBOrO J[aBJIEHHMs,, KOMIIEHCHPYA HENOCTaTOK BHITSXKKH
YTSIXKKOA 3TOH HacTH TOJIOBKH MO BHICOTE, TAaK e, KaK 3TO HMeer
MECTO B 3aKpBLITOA uyacTH Kajaubpa. B 3akpoiTod uwactH KajauGpa
nocTynaiomass B Hee rojloBKa HMeeT TOJILMHY MeHee TOJLIMHBbI Ka-
J:0pa u yrarupaercs. Hoxka B peGpoBom IpomyckKe, Takxe He
o0pa6aTbiBasiCb MO TOJILMHE, TEPNHT YTAXKKY IO BBHICOTE, CTPEMACH
PLIDABHATD CBOIO BBITSKKY C BHITSXKKOH rosioBkH. [losTomy HeoGxo-
LKMO TNpefycCMaTpHBaTh pasMep YTAXKKH, yToObl BblpaGoTaTh HYX-
HBbI}t 3amac AJMHBI HOXKHM B IpeAblAynieM Kaaubpe, Te TOJIIHHA ee
nojsepraercst o6paborke.

Toyno Takxe B Jexauem Kajqubpe (5) MOJMOBHHKA TOJOBKH, HE
obpaGaTriBaeMasi 3aKpHITOil yacThio Kajubpa, Heu3GEeXKHO yTATH-
BaeTcs u, CIEOBaTeNbHO, B fipeabiaylieM peGpoBoMm (4) kaaubpe

NpojoKaeT
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J0MKHa BoipabaTblBaThCS TaK, 4TOOB MOJYYHTb HYXHBIA 3anac
IJVHBE Ha YOOMSHYTYIO YTSXKKY B ciepviouieM (5) Jexauem Ka-
auCpe, U3 3rtoro ciaemyer, YTo MOJNOXKeHHE Mpoduas oOT OZHOTO

6 5
= 56,5 — — 52
I =4 ] 57— ?’bf
l —
L T
i S
ey
o
N
{
b
u
Puc. 88. KannGpoBka TaBpoBoro npodunas

JAexavero KaauGpa Kk IpyromMy Jexademy KaauGpy JAONKHO W3-
seHsaTbes Ha 180° (puc. 88, or 5§ k 3 u or 3Kk 2).

TlepBriii aconHuft KaauOp uMeer PeGpoBOe MOJOKEHHE M TAK
Ha3bIBaEMYIO «KOJIOKOJbHYIO» (opmy. HasHnaueHne «KoJOKOJLHOrO»
Kaaubpa — MpeBpaTHTh KBaApaTHOe ceueHHe B (OpMYy, BO3MOKHO
Gmke noaxonamyio K popme taBpoBoro npoduas. Ilpu 3ToM nmeeT
MECTO pe3Kaa pasHHUa B BHITS2KKAX PasiHYHbX vacTefi Ipoduuisd.
Taxoro poja HepaBHOMepHOCTH 0GXKaTHsl Pa3uYHbIX yacTefi nmpogu-
Jig B TO BpeMfl, 1I0Ka MeTaJlJ O4YeHb TOPsAY W, CJAENOBaTe]IbHO, MJa-
CTHuYEH, AIBJAeTCH BMOJHe AONYycTMMOH mnpu (pacoHHO KanuGpoBKe,
Kak 3TO ObUIO BHIICHEHO DaHbille. Biaronapst sToMy B mocneyrommx
(N0 HampaBJeHHIO NIPOKAaTKK) KaJaubGpax Jierye oCyIIeCTBAseTCA paB-
HOMEDHOCTb BBITSAMKH Pa3JHyHbIX yacTel npoduis.

«KonoxonbHoMys KanunbGpy uedecooOpa3Ho npHaasaTh (opMy,
n3obpaxeHHylo Ha puc. 89. B rakoii kaaubp Jerko 3anaercss KBaj-
paT, Kak NOKa3aHO Ha pHCyHKe myHKTHpoM. M3  «kosokosnbHOro»
kamubpa mojoca nocrynaer B Kanubp, oOpabaTbiBaloiuii  BHIMYK-
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Jyi0 NOBEPXHOCTb TOJOBKH B INIOCKYIO, mpuueM 06a Kaiubpa mo-
MEIAIOTC B BallKax OIMH HaJ JAPYTHM Tak, YTO BHIPE3 B CpemHeM
sajike oGcayxuBaeT o06a Kanubpa. CkasaHHOe MOSICHSIeT puc. 89.
ConpsixeHHOe pacnoJoxeHHe KaJHGPOB B TPEXBAJKOBOM CTaHe He
AOJKHO TIPHMEHATBCA K YHCTOBOMY M NPEOTAENOYHBIM Kanubpam
n3 coobpaxeHu#i TOYHOCTH
npoduis.

Boile Mbl  roBOpHIIH,
4YTO BHITAXKKAa BO BCeX
yacTax  Kaaubpa JOJIXK-
Ha ObiTe onxuHakoBa. On-
Hako B pebpoBbiXx Mpo-
IycKax 3TO He jeJaercs
[0 CJELYIoHAM coofipake.
HHAM.

PaccMoTpuM  npoxaTKy
B YHCTOBOM KajuGpe Ha
npumepe KaaubpoBku [31].

B uucroBo#t  kaaubp
o0e MOJOBHHKH TOJIOBKH
IIOCTYNAI0T ONMHAKOBOA TOJNIIMHBI H AJIMHBL M OOMXHMAIOTCA Ha
OJHMHAKOBYIO BeJIHUHHY, CJEJOBATEJbHO, MMEIT OmpeXejeHHYI0 H
OJYHAKOBYIO BBITAXKY, PaBHYIO B AaHHOM ciaydae 1,15. Urobul co-
OOIINTb TAKyI0 K€ BHITTKKY BEPTHKaJbHO DPAaCHOJOXEeHHOR HOXKe,
Bpe3aHHOH B HMJKHHUII BaJIOK, Mbl He MOXET IIPUMEHHTb GOKOBOE
AaBleHHe, CelOBATENbHO, AOJKHBL Oblii OBl 3TO CHEJaTh MNyTeM
06KaTHS HOXKH N0 BHICOTE, T. €. NMPH IJHHE HOXKH B YHCTOBOM
kKanqubpe 43,5 mm Heo6xoauMo GblI0 Obl B NpeRbIAyLeM KajuGpe
BbIpaboTaTh HOXKY AJNHHOMN, o KpafiHeli Mepe, IPH OTCYTCTBHH YIUH-
penus, 43,5-1,15=>50 mu u, ciefoBaTeJbHO, 1aTh B HOXK® BEepTH-
KanpHoe oGxatne H—h=50—43,5—=6,5 mn.

BeprekaiabHOe o6GXKaTHe MOMNXKHO CONPOBOXKAATBCA YIIMPEHHEM
HOXKKH, TOUHYIO BeJHUHHY KOTOPOrO TapaHTHPOBAaTb HEBO3MOMKHO.

Ywupenue sfech JOMXKHO GBHITb OKONO 2,5 MM, CJI€NOBATENBHO,
TOJIIIMHA HOXKH H3 Npeibiayliero Kajaubpa nojaxHa OuTh 7—2,5—
==4,5 mm, tae 7 — TOJIIHHA HOXKH B udcTOBOM KajauGpe. Croab
TOHKas ¥ BBHICOKAfd [10JIOCA He MOXET TapaHTHPOBATh TOYHOCTH .
BEIYMCJIEHHOrO YUIMPeHHS IO BCefl BHICOTE ee H MOITOMY 3Jech He-
nonyctuMo cBoGoaHoe yumuperwe. Heob6xonuMo orpaHuuuTh  yuUIH-
peHue, YBeJNHUMB TOJIIMHY HOMKH M3 Npejsayliero kaaubpa o
TOJIUIMHL! €e B TOTOBOM Mpoduae, T. €. 10 7 MM.

Takum oGpa3oM, GOKOBble IpaHH Kalubpa OyayT HCIBITBIBATH
npu ywupenuu 2,5 mu OG0oKoBoe oGiiaTHe OKOJO 2,5 MM, H NpPOBO-
JAakuBayye uIedkd B KaiuOpe Bbi3BaJo Obl B Heil GoJblixe Hamps-
MCHHsI, MCTHpPaNMe CTeHOK M 3allleMjenue ee. IlostoMy HeoGxonu-

Puc. 89, <«Koaokoapnuifi» kanm6p
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MO YMeHbllaTbh YUIHPEHHE, a CJeN0BaTelbHO, H BepTHKaJbHOE 06-
)aThe IO BO3MOXHOro MueEMMyma. Eciim 3TO 06XaTHe yMEHBIIHTHL
A0 HyJsi, TO U yUIMpeHHe He OYAET MMeTb MeCTa, a CJef0BaTeNbHC,
HOXKa NofiieT B Kajaubpe coBepuieHHO CBOOOAHO, He KacafcCh €ro
creHok. Ho B TakoM ciyyae BBITIKKZ HOXKH B UHCTOM KajaHGpe
Ob1a Onl paBHa 1. Ilpu Takux yclIoBHSIX roJIOBKa, HMMeOLast Bbi-
1spKKY 1,15, Oyner TAHYTh 3a cOGO0I0 HOXKY, YMEHbLIasi ee BHICOTY
H ToJImHHY. YUToOB KOMNEHCHPOBAaThb YKa3aHHYIO YTSXKKY, HeoOXo-
AAMO YBEIMUHTH JJMHY 3aJaBaeMOd B UHCTOBOH Kalubp HOXKH

141,15 -
Tak, 4TOObl KO3(HIMEHT BBLITSXKKH ee GBI paBeH ——tz‘——— =1,075,

€CIM TPEeANOJOXKHTL  BCJHeACTBHE NPHOJH3MTEILHOrO PaBEHCTBA
NAOILAJEA, YTO HOXKKa B TAaKOH e Mepe YTATHBaeTCs CaMma, B Ka-
KOH Mepe yTAaruBaeT MeTaJJl H3 TOJNOBKH. Panee wmul BBIACHHJIH,
4YTO TOYHO ONpefeNHTb HEHCTBHTEJNBHYIO CPEIHIOI0 BLITAXKKY BCero
l'IpO(I)HJISI He MNPeACTaBJIAECTCA BO3MOXHBIM, HO BLICKA33aHHOE 3)IECh
NpeAnONOAKeHHe O PaBHOMEPHOM pACIpPENeNIEHHH YTAMXKKH OCHOBb!-
Bae1csi Ha NpUOSM3UTENBLHON PABHOBENHKOCTH MIOLIafeldl TOJOBKH H
HOXIGiI H TO3TOMY MOXKeT OblTb BecbMa GJM3KHM K HCTHHHOMY.

Takim o6pasom, AJuHa nocrynaioumed B YHCTOBOH  Kaaubp
HOXKH JOJKHA GObith paBHa 43,5-1,075 < 46,75 mm. B paccmaTtpu-
BaeMoi KaaubpoBke (puc. 88) 3ra AnuHa npuHata 47 MM, 4TOObI
ocnaluTh 3allleMJIeHHe HOXKH B UHCTOBOM KaauGpe. Daaroaaps
TOMY, 4TO MeTalJl B HOXKEe B YHCTOBOM Kanubpe yTarubaercd,
B Heii yurupeHHe He Oyler uMeTb MecTa, XoTfl Kajaubp H CHeNaH
cBoboanee Ha 0,75 mm.

TlpuBeneHusllt nNpuMep BNOJHE YACHAET cnocol yyeTa YTAXKKH
HOXKH. 1A mpefoTBpauUleHHsl OT  3allleMJeHHs] 3aKPBITOH YacTH
KaauOpa Aaercd YKJIOH B 1 um.

PaccmoTpum Temepb BbipaGOTKY TOJIOBKH B UYMCTOBOM Mpoduie.
PaccmaTpuBas rosloBky Kak mosocy, HajuM efl B UYHCTOBOM Ka-
aubpe BepTHKajdbHoe oGxatue H — h=8,26—7 =1,25 mm. Bsu-
Ay TOrO, HTO BBITAXKKA TOJIOBKH TOPMO3UTCS HOMKOH, B TOJOBKE
OyzeM HMeTb BBHIHYXKIEHHOE yiuHpeHHe. KO3(HLIHEHT yuIupeHHd

npH MpoKaTKe TaBpPOBOro xejxesa B 1,5—3 pasa GoJblie yumpe-
HHSl TI0JIOCOBOTO KeJe3a.

B nmanHOM cayuae ymmpeHHe MOXHO NPHHATb PaBHbIM AB =
=0,8-1,25=1 mm, CrefOBaTeJbHO, LIHPUHA TOJIOBKH M3 Mpelbi-
Ayuiero Kaaubpa JoJKHa ObiTh paBHa 50,6—1 =496 mn.

PesyabraTsl BbIYHCIEHHST Pa3MEpPOB UKCTOBOTO H IMOCTEXYIOLIHX
KaJuOpoB mNpHUBeJeHH B Tabk. 74.

PaccMoTpUM Temepb NOCTpPOEHHE 3JEMEHTOB INPeJOTAeNOYHOro
(5-ro) xamaubpa. Boile yxe GbLIM ONpefiefieHbl pasMepbl  HOXKH
stroro Kaaubpa — 47 X 7 mm. O6e MOJOBHHBI TOJOBKH JOJKHHI
MOJyYNUTBCA TOMILKHOH 8,25 mm. Dta TOMUMHA BbipaGaThiBaeTcd

Tabauya 74

PasMepH KaanGpos TaBpoBoro fpothusn
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0 mpeaHaymeMy Kaaulpy.

Ha 0,25 sy BeneacTene GOKOBOTO CMEMEHAA BAJIKOB.
TaK KAaK OH He 8aNOJHAETCA, a I

d ompeneaserca He OO Kaaubpy,

t JTeftcTBUTENBHKIA pasMep MeTayga GoJbide

$ Tommuxa
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B 4-m pebpoBom Kaaubpe, B KaJuOpe xe 5 HeoGXOMHMO TNpexze
scero ofecmeuntb TpeGyeMmylo JANS UYHCTOROTO Kaiaubpa cymmap-
Hy10 WHPHHY roJioBkH 50,5—1 =49,5 mm, ye HafiieHHYIO Bhlllie,
PaccmartpuBas nmpokaTKy TOJIOBKM KaK IIPOKAaTKy MOJAOCH B pebpo-
BOM TpONyCKe, puMeM BepTHKaJbHOe oOxatHe 13%  (o6wiuHo
5-~15%) or BmicoTH Kaaubpa, 7. e. 6,5 mm. OTciona wupuHa ro-
JIOBKH, BbIXoAsilleH u3 4-ro kanuOpa M mocrynatouedl B 5-# Kaaubp,
nomkHa Obith paBHa 49,5 -+ 6,5=56 mm. CrenosarenbHO, K03dH-
OMeHT BHITAXKH Gyder paBeH 1,13 B npeamosioxeHHH OTCYTCTBHSA
ympennsa. OTCyTcTBHe YHIHMpeHHs HeoGXOmuMo OOecneuyHTb YTHK-
KOM MeTaJlyla H3 TOJIOBKH B HOXKY, COOOIIMB MociaeiHedl OHoabiryio
BHITAXKY, a uMmeHHo — 1,19. Boofue pekomenayercs GpaTb paz-
Hiny bwitskku ot 0,05 no 0,15. B nanHoM ciayuae B mpenoTaenod-
HoM KajuGpe npumeM pasHuny 0,06. CreposaTesbHO, BepTHKAJb-
Hoe 00.KaTHe HOXKH B 5-M Kaaubpe onpenejsiercss H3 BbIpa)XeHHA:

47 - x
47 -7

=1,19x =833~8,5 mm.

Ilpumem Ha ywmpeHue 1 mm, T, e. e=g—

DMTCA B NpefiejiaX, NMPHMHATHIX A KodbHUHeHTa  YIIHPEHHS MNpH
npokartke TaBpoBoro npopunasa. IlpoBepss BHITSXKKY, HMeeM
(47—1)-8,5 __
—2-7_7———1,19.

Bo wn3lexanue 3aimeMJeHHs HUIKHEH NpaBOfl MOJOBHHB! TOJOB-
KM B 3aKpHITOH yacTH KanuOpa nesaeM ero cBOGOJHBIM H Ha KOHYC,
JAaBasa niMpuHy BBepxy 9,5 ¥ BHM3Y 8,70 mmM; LIMPHHY OTKPLITOH
yacTH b5-ro kanubpa 17 BepxXHell ITOJIOBHHbI TOJIOBKH Je/iaeM
8,25 mm, T. e. paBHOH TOJUIMHE BXONslledi B KaJdubOp TONMOBKH.

Pefiopram BepXHero W HHXXHero BaJKa IPHLAeM VKJIOH (BHl-
nyck) 2%. IlpoBepka yTAKKH naer

A+2:L19_ 3,
3

x=1,13-49,5=56 mn.

3ech Macca HOXKH MPHOJAU3MTENBHO B fBa pasa Godbliie Mac-
Cbl TOJIOBHHBLI roNoBKH. Pa3mepnt 4-ro xaaubpa sICHBH H3 TNpenbIAy-
lero: rojoska 56 X 825 mm, nauHa HOXKH 46 mm. Tommuuna
nocTynamwineii B Kaau6p HOXKKH paBHa 8,5 mm, Kak Gwulo Halime-
Ho bBblile. B 4-m ¥anubpe 3Ta UWIUDHHA He H3MEHSETCS, HO KaJuGp
Jenaercsi NpOCTOPHEIM Bo  u3GexkaHHe 3allEMJIEHHsA: BHH3Y —
9,75 mm, BRepxy — 10,6 mm.

KosdunyueHT BHITAXKKH TOJOBKH OMpeaeauM, BbiGpas obxarHe
1,5 mm; npumeM yuupenune AB==3 mm, orcioga xo3}puLHEHT

=10,66, uto Haxo-"
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viunpenus: paseH 2. CieloBaTesbHO, CyMMaDHAs IUMDHHA TOJIOBKH
B 3-M KajguOpe paBHa 56—3 =53 mm. Ko3(QHlIMEHT BuITANKKH

‘ 53.10
TONOBKH B 4-m KaJuOpe paseH 56.8.25 — 1,15,

Takum oOpa3oM, B HOXKe HeoGXONHMC HMeThb KO3(HIHEHT Bbi-
141,15
TAXKKHA He Meﬂbme——2—=l,075. OTciona BbICOTA HOXKKH, BHI-

xoasmed M3 3-ro kanubpa, HoakHa OwiTh 46 - 1,075 =~ 495 mm;
npumeM 51,5 mm, uToObl ocabuth Hanpskenue. CJe0BATENBLHO,
p =112

Onpenenum pasmepsl 3-ro kamu6pa. B 310oT Kamubp modoca
flocTynaeT He u3 pebpoBoro, a M3 Jexavero 2-ro xKaiaubpa. Pas.
MepHl HOXKH yxe onpenenebl: 51,5 85 mm. O6mas jiuHa
rOJIOBKH TaKxKe W3BeCTHa — 53 MM; 4TO KacaeTcs TOJIHHHBI 06Geux
yacTeil roJoBku xanu0pa, TOo 374eCk OHa B BepxHell OTKpHITOf ua-
CTH paBHAa TOJILI{HE BHIXOAALIEA M3 Hee TOJIoBKH, T. €. 9,75 mMm, HO
pekomenavercs Oparp 10 mm u3-3a Hrpbl BaJKOB Bciaenctsue Go-
KOBOrO HAABJEHHSI; B HHXKHeHl >ke 3aKphITOl uacTH, BO H3bexaHue
3alIeMJIeHHs,, OHa IUMpe TOJIIMHBI BXOJfAlle#i B Hee TOJIOBKH,
a umeHHo — 11,6 mm. TlocnenHsas uMeeT TpameloHZajbHYIO GHOPMY,
BBIXOAS M3 2-ro kaaubpa, ¢ pasmepamu 13 u 10,5 mm. Huxuas

4acTh TOJNOBKH J3-r0  Kaaubpa — TaKKe TpamellMs pasMepaMu
10,5 1 11,5 wum.

Tlonoca u3 2-ro kamuGpa Bctynaer B 3-ff kaaubGp nocie KaH-
TOBKM Ha 180°, mosToMy BepxHsis IIOJOBHHA TOJIOBKH TOJILHHOMH
10 mm n3 2-ro xkaaubpa (tpameumss 1025 u 9,25 mm) nomagaer
£ 1HXHIOIO MMOJIOBUHY TOJOBKM 3-ro kajubpa, KOTOpbIi HMeeT Bbl-
1teykasaHHelii pasMep. Takum ofpasoMm, ToliiuHa 06eHX mNOJOBHH
TOJIOBKH, BbIXOAAIle# H3 3-ro kaau6pa, oAMHAKOBa H paBHa 10 ax.
Demyvck B 3-m kannGpe paseH 3%.

Onpenenum yTAXKKY TOJOBKM B 3-M Kaaubpe, T. e. ofumylo Ajau-
Hy TOJOBKM BO 2-M KanuOpe, a Takxke o6XaTHe HOXKH B 3-M Ka-
au6pe. TlpuMem BepTukanbHOe 0oGXaTHe B HOXKe H — h=2,5 nm
H yurapenue 2 mam, T. e. Koddumuent ymupenus a =0,8.

CrnenoBaTeNbHO, pasMepbl HOXKKHM 2-ro Kaaubpa pasHbl 49,5 X
X1l mm u

49,7 - 11 ~

w=———=12

51,5.9,5

PasMepn 06eux MOJNOBHH TOJOBKH 2-r0 KanauGpa JOMXKHB ObiTh
HEONMHAKOBb, MO3TOMY ONpeAeNsieM HX OTIeNbHO JJIA  KakmoA.
[lpexae Bcero, JeBas MOJNOBHHA TOJOBKH (BepxXHff) H3 2-ro Ka-
aubpa TOCTynaer B MPaByl0 NOJNOBHHY TOJOBKH 3-ro  Kanubpa,
rle OHa JOJXKHA TOJYYuTb HEKOTOPYIO YTSIXKKY, KOoTopylo TpeCyer-
ca onpeeanTb, uToObl Y3HaTh IUHPHHY 3TOH uyacTH 2-r0  KaaubGpa.
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ToamHa BLIXOAAILIEH W3 3TOH wacTH Kaaubpa rojloBKH yxXKe
onpenereHa Kak CpelHss JHMHHMA Tpamellyd ¢ YKJIOHOM 1| mm, T. e.
10,25 + 9,25 .
_—;— =9,75 MA.

B neficTBHTENBHOCTH BCJAEACTBMe OOKOBOM HMIDbl  TO/ILIAHA
3aech noayuurca 10 mm.

Hafinem ¢aktuyeckufi KO3(HUHEHT BBHITSIKKM B 3aKPHITOd ya-,

CTH TOJIOBKH 3-ro KaauOpa. BuiTsixkka HOXKH paBHa 1,245.

C 141,245
JIe[IOBAaTeJbHO, HCKOMas BBITAXKA JOMKHA ObITb ——— =
=~ 1,13.

Orciona miIoHlajb C2YeHHs BHIXOAALIEH M3 OTKPHITOH uyacTH 2-ro
Kaaubpa MOJIOBHHBI TOJOBKH NOJ/KHa ObiTh paBHa 265 X 1,13 ==
~ 300 mm2 Tlpu tonmuue 10 mm mMeeM HJNMHY >TOH YacTd ro-
AOBKH BO 2-M Kaaubpe, paBry®d 30 mm. .

3akppiTas 4acTb 2-ro Kajgubpa Jaer MeTall B OTKDHITYIO 4aClb
3-ro kaaubpa, mpuueM HEOGXOAMMO OPPaHHYHTBCH MHHHMAJbLHLIM
60KOBbIM O0KaTHeM B OJHOM HocHefHeM Kajaubpe BO H30exaHue
noJydeHHsl 3ayCeHIla W 3HAUYMTENbHOro H3Hoca KasaubGpa. Ilpumem
310 O6XaTHe B BepxHell uwacTu 3-ro Kaaubpa | mx M B HHXKHeHd
yactH — 3,5 mm. Ilpunumas B pacuer 60okoByI0 Mrpy BaJIKOB BO
2-M kamubpe 0,25 mm, moayyaeM CTOPOHBI TpamelMH 3aKPHITO
yactH 2-ro Kaaubpa coorBercrBeHHo 9,75 4 1—0,25=10,6 mxn
H 975+ 3,5—025=13 um.

Jns onpeneneRus IIMPHHBI NPaBOH MOJOBMHBI TOJMOBKH 2-TO Ka-
Jaubpa HeoOXOAMMO 3HATh IJIOIIAaJb CEYEHHS ee, T. €. KOI(DHUUEHT
BBITSDKKH B OTKPBITOH 4acTH 3-ro kaaubpa.

Ilpumem nociesnuii paBHBIM KO3(HUMEHTY BBITSXKKH  HOXKH,
T. e. 1,245, Torza miomanp npaBol 4aCTH FOJOBKH H3 2-r0 Kaaubpa

paBHa 265 - 1,245 ~ 328 mm 2. Orciona npu cpeiHell JUHMH Tpane-
13410

UUH 7 = 11,5 mm whpuHa 3akpbiTofl  uyacTd 2-ro  KajauGpa
paBHa :?TSB% 28,5 mm

Bo3aMoxHOCTh 06pa3oBaHHs 3ayceHlla B OTKpPbITOH dactH 3-rO
Kaaubpa mNpPeoTBPAINAETCS 3aKpyrJeHHeM pajHycoM 5 MM B 3a-
KphiTO#l yacTH 2-ro KajauGpa. Takum oOGpasoM pasMepbl 3aKpHTOH
yacTd 2-ro Kajgubpa onpesenenbl: wHpuHa 28,5 MM, CTOPOHBI Tpame-
nuu 105 u 13 mm, BEIIyCK 3%.

Anementol 1-ro Kaaubpa, B KOTOPOM NPOHCXOAMT Jedopmauns
KBagpaTa B (popMy, BO3MOXHO GimKe MOXXOASAILY K (popme 2-ro
Kanubpa, He MOryT GbiTb OmpefejeHbl M3 MPABHUJIBHOCTH BHITAXKEK
BO 2-M KaluOpe oraeJbHbIX yacreil opmbl 1-ro xanuGpa.

1. TpuHumaetrcs 10 BMecto 10,5 BecaeACTBHe NPEANIOVIATaeMOro He3amoJiHeHHS
2-ro Kasiu6pa B 3TOM MecCTe.
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HameruM raaBHefimiMe ouepranus i-ro  KaaumGpa. Wcxoauwm:
1) u3 TONMHBLI Kpas ronoBkH 10 mm, uTo onpenensiercs TOMMHMHOR
Kpasi TOJIOBKH B 3aKphiToH yactu 2-ro Kanubpa; 2) M3 pasmepos
KBajipaTa, CTOPOHY KOTOPOTO MOXHO BbiOpaTb pPaBHOA  wiHpHHe
rOJIOBKH TOTOBOTO Mpoduas, T. e. B JaHHoM ciayuae 30 X 50 mm;
3) u3 (akTHUECKOro KO3(pHLHEeHTa BBITAXKH BO 2-M Kaaubpe —
1,48.

HInprua rosoBku B 1-M kanuGpe npuGiM3HTENbHO paBHA IHa-
roHaju KBajparta, T. e. 1,414 X 80~ 72 mm. Ilpumem 73 mm. Toa-
muHa ee mo kpasim 10 mm. Bricora 1-ro kamuGpa MoxeT ObITb
onpejiejieHa PaBHOA MOJIOBHHE JAMAroHaJdH NJIOC NONOBMHA TOJIIM-
Hbl TOJOBKHM B 1-M kKamuGpe, T. e. 36 + 5=41 mm. Cirexyer He-
CKOJIbKO YBeJHYHTh ee AAs yMmeHblieHuss H —h, Hanpumep Ao
44 Mm.

FlpaBass mMoJOBHHa TOJOBKHM MNpeACTaBJseT COGOA  Tpameuuio
¢ ykaonoM 129%, uro maer TommuHy B wMpoko# wactu 10 4 36,5-
-0,12=14,5 mm. CpelHsas JHHNS TpalNelNHH JEXHT Ha DPacCTOSAHUM

10"';4’_5_43 12,25 MM OT OCHOBaHHSL.

Flaomans ceueHusi paBHa 12,25 X 36,250 == 447 mm2.
Ko3¢uuyeHT BHITSXKKH B NMpaBOf MOJOBHHE TOJOBKH BO 2-M Ka-

447
Jaubpe paBeH 38 — 1,36.
JleBasg nosoOBHHA rOJIOBKM MMeeT Takofi ke pasmep. Kosdnum-
€HT BHITSKKH BO 2-M KajguOpe B OTKPHLITOH 4YaCTH paBeH 360

~ 1,54, CpenHsas BBITSIKKAa TOJOBKH BO 2-M Kanubpe paBHa
1,36+1,54 __
—=—— =1,45.

Hpuuumas o6myio BbicoTy l-ro xanuGpa paBHOA 44 mm, umeem
BHLIOOTY HOXKH 1-ro kamu6pa: 44—14,6=29,5 mnm.

Hiomans HOXKM paBHa 1735—894 =841 mm2. Crenosatens-

HO, CPeJHsIs JIMHUS TPamelMH HOXKH Gyner 33“.15 =285 MM
Tipumem croponb Tpaneutun 40 u 17 mm. BHITAXKKa HOXKH BO 2-M
KaJubpe paBHa 53—:5 =1,54.
Cpensee BepTHKaibHoe o6xartine H — h=28,5—11=17,5 mu.
BLIHYKIEHHOE YUWHpEeHHe Jaer a== 1'?_(,)5=1'15'

1,4541,54
Cpeansin BuITSKKA BO 2-m Kanqubpe paBHA ——5——

Kak ObLIO HPHHATO.

Henb3s e BumeTh, 4TO onpefiejieHHe pa3mepoB l-ro  kaau6pa
MOKOWTCS Ha INaTKMX OCHOBaHusix. I[lostoMy wueiecoo6pasHo ¢op-
MHpPOBaTh MNepBhbifi MpodHJb MOCPEACTBOM ABYX KaaMGpoB, Kak Obi-
JI0 YKa3aHO BhIlIE.

==1,48,
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3akpyrieHusas Heo6XOAHMO HAeNaTh B MeECTe (epexolia HOXKH
B TroJoBKy. B uHcTOBOM mnpoduie 370 3akpyrieHHe IAeTcs CaMHM
npoguseM. B ocTajLHbIX yBeIuuuBaercss NPHONH3HTENbHO Ha 1 ma
B Kax<iom KauaubGpe. Kpome Toro, sakpyrieHus HeoGXOZMMO [eJAaTh
B Jexauux kKaaubpax B Tiayl0uHe 3akpeiToil yacTH KaauGpa roJos-
KH, 33 HCKJIIOYeHHeM KaJuOpa NpefOTAEJOYHOro, rie 3aKpYrJeHHs
NMPOU3BOAUTE He cJelfyeT palu BbIpabOTKH OCTPHIX KPOMOK.

Huoraa onpegenslorT yTSKKYy HOXKH 1o ¢opMmyJe, KoTopas
Oymer npuBefeHa NpPH pPacCCMOTPEHHH KanuOGpPOBOK JABYTaBPOBLIX
Ganok. Takke NpHIEPKHBAIOTCA NPABHIa DABHOMEPHOCTH KO3(H-
LIHEHTa BBITAXKY BO Boex uacrax npoduas. Hoxkka u rosoBka
KaJuOpylOTCd Kak IOJAOCOBOE KeJie3o.

IlpumeHeHne MeTOJa HM3y4YeHHs BEDTHKAJbHLIX cedeHuil Kaaubpa
[IOCKOCTSIMH, MNapaiielbHbIMH OCAM BAaJKOB, MC3KET OCBETUTb §B-
JeHHe HCTeYeHHs MeTa/ula NpPH MNPOXOXKIAEHHH ero yeped o006JacTh
ZejopMalyi, B OCOOEHHOCTH B 3aKpHITOR H OTKPBITOH yacTax ro-
JIOBKH B ILJIaCTOBBIX KajauOpax H B 3aKpbiTOi 4YacTH peGpOBBIX
Kaau6pos.

OcoObifi HHTEpeC MNpejCTaBJIseT H3yyeHHe Mpoduiel 3THX Cce-
YeHHH B MNOCKEJHUX MO NOPANKY NpOKAaTKH Kajaubpax, TaK Kak
B 6oJiee PAaHHHX BLIHYXKICHHOE HCTEUEHHe MeTallia SABJIAETCS ecre-
CTBEHHLIM, H BpeJHble IOCJHENCTBHS €ro HCKYIAITCHA BbICOKOA TeM-
nepaTtypoii meraJia.

KaaubpoBka pAAdg MaJabxX TaBPOBHX npodu-
def i nerupoBanHod craau Ilpu nmpokatke TaBpoOBBHIX MNpoO-
(unefi Majoro ceueHHsi M3 JErHPOBAHHON CTAJH XOPOILHE Ppe3yJib-
Tatel Raer kaaubposka, omucanuas C. M. 3abopckum [59].

Sra KanuOpoBKa NpPHMEHSETC AJs NPOKAaTKH TABPOBOTO INpO-
(huag ¢ nogowBod WwHpuHOi 30—62 mm u r10mumHON  3,0—8 MM
H C HOXKOi1 BbIcOTOA X0 53 MM n TomuuHo# 2—6 mm. Bec 1 noa. M
takoro npoguiast koneGaerca or 2,2 o 6,0 xe.

TpyaHOCTL MpPOKAaTKH TaBpPOBHIX INpoguiefi Manoro pasmepa
3aKJoyaercs B OLICTPOM OCTHIBAHHM TOHKHX TOJNOK TaBpPOBO# no-
Jgocet. [Ipu GosbllIoM CONMPOTHBJAEHHH Ae(OpMaldH  JIerHpoBaHHOH
CTanu 5TO NPHBOAMT K 6OAbuiMM ynpyruM AsdopMaunusM BaJKoB
H Ipyrux Heraleli cTaHa H 3aTpylHAeT JOCTHXeHHe TpebyeMoi
TOYHOCTH B pa3Mepax TOTOBO! NPOAYKIHH.

OcHoBHOe BHHMaHHe NpH KaauGpoBKe TABPOBOro IHpodHis yne-
JseTcsi NMoJayueHHo TpebyeMBIX pa3MepoB HOXKH, TaK Kak obecne-
YeHHe HYXKHbIX Da3MepoOB MOJOLIBH He BbI3LIBAeT 0OCOGLIX 3aTpy’:
uweHuii. [losToMy yXe ¢ mepBoro MOArOTOBHTEJBLHOro Kaiaubpa Ha-
YHHaeTCss O(POpMJIEHHE HOXKH.

KonuuecTBO MOATOTOBHTENLHBIX KaJdHOpPOB 3aBUCHT OT JJIHHBI
HOMKM TaBpa: mpu JJuHe HOXKU 30 MM AOCTaTOYHO IABYX KaJHOPOB;
npu JJjuHe HOXKH Goaee 30 mm HeoOXOLMMO HMETb TPH IOATOTO-
BUTEIbHbIX Kaaubpa.
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IIpu 3TOM COOTHOUIEHHE MeXAY IJIOWAASMH 3JIeMEHTOB TaBpa
B [OCJENHEM IOATOTOBUTENbHOM KaduOpe M HX IUIOWIAJSAMH B  ro-
TOEOM Npo(uie (MMeroliee GoJNbLIOe 3HAYEHHE) MOMKHO COCTAB-
aatb 2,2—25 ana Hoxkku M 1,75—2,2 175 nomoumswl.

Heo6xonuMocTs ycHIeHHOR 0GpaGOTKH HOXKH  OGbSCHsIeTCst
NpPOMYCKOM ee uepes psifi 3aKPLITHIX KaJiuGpOB, Ile JA€TCS MPUMYCK
Ha OCaJKy; MOJOWIBA e MPOKarbiBaeTcs B OTKPBLITHIX Kaaubpax.

Ipu CJIHILIKOM '
6oablioM  obXaTuu 3
NOAOMIBEL B IIACTO- ("y \
Bbix Kaiubpax mouy-
yaloTCs 3ayCeHLbl Ha
HapyXHOH# IIOBEpPXHO-

—f
»

R = S
T

cTH  [MOJAOWIBE IO &
pa3beMy BaJIKOB, OC- 53 20 27
TaBJALIHe CJeAbl Ha 00

FOTOBOM npoguJe.

KpOMe TOro, H3JIKII- Pnc, 90. Ilepeuii daconnust KamuGp

Hee o6KaTHe HOAXOII-
BbI MPHBOJAHT K HM3rHGaM MOJOCH H K GONbIINM KoJieGaHHAM IIHpPH-
HHl B TOTOBOM npodHie,

Oasoli u3 ocobeHHOCTel KaJUGPOBKH SIBASIETCS  OPHTHHaJbHas
¢opma mepsoro gacounoro kaaubpa (puc. 90). Taxkas ¢opma gaer
BO3MOXHOCTb XOpPOLIO 3aXBaTbiBaTb IMOJOCY H  YAOBJETBOPHTENLHO
3anoJHATL KaJu6p Ges oOpa3oBaHHSA 3aKATOB.

HsMeneune paccTosHHs MeXIAy BaJkaMH MO3BOJseT MNOJAYyd4aTh
B OIHOM KaJjuOpe 3aroTOBKH IJIsi TaBPOB Da3jIHYHBIX Pa3MepOB.

KosnnyectBo nponyckoB OGBLIYHO COCTaBASIET CeMb HJIH BOCEMb,
OTHAKO MOXHO 6paTb H LIECTb.

B mnepBeix npomyckKax NPHMEHSIIOT OGoJbliHe OOXKaTHA, NpPHYEM
KO3()HUHEHTEl BbITAXKH MOryT IpeBblIaTh 2.

B paspaGoranHofi KajunGpoBKe 00xaTHe OCHOBAHHUA HOXKH TaB-
pa pmocruraer 2,5, a KoHLIa HOXKH — 2,4 Ges o6pasoBaHUsi PBaHHH
# TpellMH Merajsia. Taxkue SHeprHyYHble BBITAXKKH IPHMEHAIOTCA
3 CBf3H C BecbMa OBICTPHIM OCTBHIBAHHEM TOHKOro HpocgHis B IIOC-
JEOHHX MPOMYCKaX. ’

Boabimine o6xaTHA B HayalbHOH CTAJHH TPOKAaTKH DNPHBOAAT
K 3HAYHTENbHLIM KoJjieGaHusM pasmepoB noJochl. Ilostomy B moc-
JeIHAX KanuOpax NpHMeHsioT HeOodblliMe o6xxaThda, obecHeyu-
saomMe TpebyeMyl0 TOYHOCTH TOTOBOH NPOAYKLHH.

Kanu6poska taspoBoro npoduis 57 X 40 X 7 X 4 uu B wectb
NPONYCKOB MOKaszaHa B Tabu. 75.

B uucroBoM kanuOpe mnojoca NpPoXoAuT Ha pe6po, MpHYEM HOX-
Ka TaBpa HAXOJQHTCA B 3aKpHiTOH uacTH Kaaubpa. YKIOH HOXKH
B roroBoM npogusie pased 1%. TouammHa HOXKH B YHCTOBOM
Kasu6pe BLINOJHAETCA MO INIIOCOBOMY JONYCKYy: Y OCHOBaHHS
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Taé.
57X40><7x4 MM abauya 75

Honowea ' Ht;nm’a’

= S w | - g 2 TONMUAHA
= | opma 3 | = § ° £ 3 : - =
g 2 03 v 332 g S g 2 S -
S | ramuGpa o =3 « E% 3 . g = = &2 «
2 2 lag| B |les| © g 1= <1 & | 83 | &
: AN A HIIC NN AP R A
z 5 |ES| g ig%| &€ ! 8|8 | B 813 ]x3
6 T 57,0{+03 | 7,0 |+0,5+1,07| 399 |1,06| 33 {— 3 4,8 4,0
5 o 56,7(—2,8| 7,5 {—0,2/-0,97/ 425 {1,02] 36|+ 1} 7,0 3,9
4 T 59,5|+1,5| 7,3 |+1,4/+1,19 435 (1,15 35 |— 4| 5,4 4,5
3 = 58,0(—8 18,7{—0,2—0,97 500 {1,12| 39 |+12| 5,2 | 4,2
2 T 66,0(+6 | 8,5 |+35 |+1,42| 560.;1,29| 27 |—"3! 16,0 [ 10,0
1 T 60,0 (425 (12,0 [+18 (+2,5 | 720 (1,45 30 |—10} 16,0 | 10,0
0 O 35,0 —130,0| —| — (1040| — 40| — | 35,01 10,0

i

51 mm, y Kouua Hoxku 4,3 mu. Ilocnenunii pasmep yBeNHUMBAIOT
eme Ha 0,1 mm gas nOpenoTBpallieHUs 3alleMJEHHS HOMXKH
(puc. 91). 3Haqme.nbﬂoe o6GXaTHe Yy OCHOBAHHS HOXKH B O-M
(IPEIYHCTOBOM) KaJHOpe XOpOIO LEeHTPHUpPYeT Npoduiab MO  OTHO-
UIeHHI0 K cepeduHe noaomBbl. Kpome rtoro, cuinbHast pedopMauus
VAyulllaeT KauecTBO MeTaJJa B CaMOM OTBETCTBEHHOM Yy3Jje Ipo-
(Ui — COelHHEHHH HOXKH TaBpa C MNOAOLUBOMH.

W3 taba. 75 caenyer, 4to B YHCTOBOM Kalubpe KOS(HIHEHT Bbl-
TSXXKH HOXKH paBed 1,10, a nogomBn TOMBKO 1,06.

Hesnauurtesnpnble BHITAXKKH B YHCTOBOM KanubGpe obGecneyHBaroT
TpedyeMyi0 TOYHOCTh NpouiA: KoseGaHus IWHPHHBL TOJOWIBHl HE
Gosee 1,0 mm npu nomycke 1,5 mm.

ITpu KoHcTpyupoBanMH 4-ro Kajaubpa CleLyer HMeTb B  BHIY,
YTO B 5-M KajJHOpe BBITAXKKA HOXKH MOXeT ObIThb JHIIb HEMHOTO
NOBbIINEHA IO CPaBHEHHIO C BHITAMKKOH MOXOLIBBI.

Koauuuentol BHITSKKH B 5-M Kaaubpe ans HoxKH 1,08 u nas
nojomBn 1,02 obecneunBaoT Hopma.nbﬂyzo NpPOKaTKy M He BhI3bl-
BAIOT BOJHHCTOCTH HOXKH.

Tonmuna HOXKH B 3-M KanuOGpe NpHUHSTA C TAaKHM pacyeroM,
qyro0Obl H30€XaThb 3allleMJeHHs1 HOXKKH B 3aKpeiToffl uacTu 4-ro Ka-
aubpa. s yronuueHHss HOXKH 3xech ocraBasioT 0,2—0,4 mm.

B 3-M, 2-M u 1-M Kaau6pax npoKaTKa BeAETCS ¢ pe3KHMMH Mepe-
xogaMi H OonbliuMu obxkarusamu Merannia. B stux kanubpax Ko3-

! IToauoe cedeHnme Kaaubpa . é
L | §®
| a6COMIOTHOE | KOIPWUMEHT E = 2 g Sx
oGaToe obKaTaA % 2 % i 2 : | P 8y
—_ : 3 g 3 E g 3 g g
<2 = » . 'y Q.‘°
uw w -4 ® i % =
SE|E3 | cE |~ | B |8 | B | 8| B| g |E%|sEE
+2,2 —0,1'-}-1 46:-—0 97 145 | 1,10 | 544 ( 1,07 0,3 0,5{0,60} 2,75
—1,6 | +0,6/—0,77,4+1,16] 160 | 1,08 585 | 1,06 | 0,2 | 2,8(/0,07| 2,65
—0,2 —0,31——0,97‘—0,93 173 , 1,06 | 608 | 1,12 1,51 1,411,07] 2,50
+10,8| +5,8 +3,07/+2,40! 183 | 1,92 683 | 1,33 0,2 | 8,0/0,03| 2,70
— — — — 350 | 1,22 | 910|1,26 | 6,0 3,5/1,70| 1,60
+19,0| — [+2,2; — 425 | 1,84 | 1145 | 1,59 | 25,0 128,0(0,90| 1,70
— — —_ —_ 780 —_ 1820 | — —_ — | - 1,35
s 1
L & o
& 3 5
o 31/ L
|
U
o
Fe—bS- £ 5] __5356_,_ 7 &
‘ﬁ g 2 oy = 4 '\-}— 6
INEERY I ;l {mlf Fe (}3 I
[ .; il 44
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Puc. 91. Kanu6pu naa npokaTkd TaBposoro npoomian 57 X 40 X 7 X 4 mm

(HUHEHTbl BBITSAXKKH OTIANbHBIX yacTeit mpoduas moxoxar xo 1,92,
a xoa¢unueHTn obxkatus— g0 3,07.

Bosbline koneGaHus BBHITSXKKM MO 3JeMeHTaM NPOGHAS HOMmy-
LIEHB! TOJBKO B IepBbIX NMPONYCKaX; B ABYX MOCJEAHHX NpOMycKax
BhITSIZKKH BblpaBHHBAIOTCS.

s HamexxHOro oGOpMJIEHHS HOXKH TaBpa BBITAXKKa NOAOLI-
Bbl BO BCex MPONYCKax, KpoMe BTOPOrO ¥ YeTBEPTOro, MeHbllle, 4eM
BBITSI)KKA HOXKKH.

16 3akas 576
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T. OnpeseljieHHe BHICOTH 3AroTOBKH IJs pa3pe3Horo KaJmGpa

Bricotry npsMoyroibHON 3aroToBKH, NOCTyMamoLei B paspesHoit
KanuOp, YacTo ONpefeJsior ¢ MNOMOUIbIO NpaBuiia cpenHedl apupme-
tHueckoll BHITAXKKH no Tadenro [31]. Cpeauroro BbicoTy h 3anoJ-
HeHHus Kanaubpa oH Bhiducaser no dopmyae:

nH

h=

H, , Hy Hy '
mtm Tt

rie rn — YHCJO BePTHKAJbHLIX MOJOC PaBHON LIMPHHBL, HA KOTO-
pele meastr xaaubp;

H
i — KO3(HUHEHT BBITAXKKH JAHHOTO 3JeMeHTa (TOJOCKH).

H. M. Iasnos [15] nokasaxn, aro merox Tadens Hyxpmaercs
B GOJIbIIMX OroBOpKax. Bo-mepBhIX, OH He YUYHTHIBaeT YIIHDEHHS,
BO-BTOPLIX, B HeM He COOJIOKEHO yCJoBHE TOCTOSIHCTBA O06beMa
JedhopmMHupyeMoii MOJOCHL.

Meron DxenyHza TaxkXKe TeopeTMUeCKH HETOueH, a Merof Jlen-
Jhia siBaseTcs pasBHTHeM Meroja Tadess.

Takum o6pasoM, npuMeHseMble MeTOAbl ONpEeReNAEeHHS BbLICOTHI
3arotoBku JJis paspesaromero Kaaubpa (Tadenn, Jlewmru, © Ixe-
JYR]) HeZOCTaTOuHO OGOCHOBAHEI TEOPETHYECKH H He BCeraa JaroT
HaAJleXXHble DPe3yAbTaThl.

JI. . CokonoB NpefNOXHA OPHIHHAJBHLIA, paspaboTaHHbLI
HM METOJ ONpelesieHHs1 CPefHeR BBLITAXKKH 1OJOCH B pa3pe3aloliHx
Kaxaubpax [32].

Hcxoass w3 mpuHumna, yto paboTa BHITAXKKH clabo oGxuMae-
Moi1 yacTtH mpoduas u pabora CXKaTHA CHIAbHO oOXKHMaeMoN 4acTH
0o0paTHO NpPOMOPUHOHANBHEL COOTBETCTBYIOIIHM ycHausaM, CoxoJos
BuiBesl Gopmyay Ans onpeleieHHss KO3(HIHEeHTA CDelHEH BBITAX-
KH TONOCHI p:

(&)

lgp. — Al

lers A ﬁy
1——2Al 1 A,
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Kak ykasan B. M. 3apyes [33], sty ¢dopmyay moxmo ympoc-
TUTL JUIS YAGOCTBA BHIMHCJEHHH:

Igp 1

t A\

gt 1+(__1)
Ay

Tie p — KO3(QHIHEHT CpefHell BHITAXKKH MNOJOCHI,
2 — KO3(DUIHEHT BBLITSXKKH HauGoJee CHJIbHO OGXKHMaeMo#
YacTH MOJOCH!,
A1 — niolans ceyeHHsT MeHee CHJABHO o6XHMaeMOBl 4acTw
NoJOCH 0 NPOMYyCKa,
A — niomans ceueHuss OoJiee CHABHO oOOXHMaeMofi gacTH
MOJIOCH! JO MPOMycKa.

Ananusupys ¢opmyny CoxonoBa, 3apyeB mokasaJ, UTO 3TO Bbl-
pa)KeHHe HeNb3s CYHTATb YHHBEPCAJbHHIM, T. €. INPUIFOAHBIM BO
Bcex caydasx npokatkH. Ilpu BeiBome ypasreHust CokosoB He yuen
paboThl CHJI TPEHHs MeTaJla O BAJIKH, KOTOpasi PH NpoKaTke ¢a-
COHHBIX TNpoduieit mocTHraer OGOABIIOH BEJIHUMHBIL.

M. C. MytbeB [34] npu ompeneNeHHH BLICOTHI 3arOTOBKH JJig
pa3pesHoro Kajau6pa OCHOBHIBA€TC Ha 3aKOHE HEPABHOMEDHON 1e-
¢opMauuH H HCXONHT M3 ONpeNeJeHHS BbIHYXIEHHOrO YIIHPeHHS
CpeZHHX vacTeil MOJOCHl H YTsKKM Kpaiinux (daanues).

MyreeB BhiBeN cJaeNyroUiylo (GopMmyay JJjs ONpeXeteHHs MHHH-
MaJbHO# BBHICOTH I, 3aroToBKH:

¢ 2
— — BoHp l —._C— ——2_
Q

roe H, — BbicoTa paspesnoro KaiuGpa.

H
¢ — KO3(HIHeHT yTAXKKU ( I_—,‘-’ ) ¢aanues,
»
B, — 1WiHDHHA 3aroTOBKH,
@, — IJoWans PaspesHoro Kaaubpa,
¢ — KOI(HLHEHT 3anoJHeHHd (hJIaHIIEeB.
Kos¢puuuent yTaxXKH (aaHmeB ¢ H BeICOTa 3arotoBku H, 3a«
BUCAT OT OTHOLUEHHS —‘(’2~“ , KoTopoe npexcraBasieT co6o0 Kak Ol
P
VCJAOBHLIA CpefHufl KOI(HUHEHT BLITAXKKH INIPH BLICOTE 3aroTOBKH
Hy u wHpHHE ee B,.

Kos¢puuuentr 3anosHeHHs ¢JaHneB ¢ MyreeB, Ha OCHOBE INpak-
THYECKHX HaHHBLIX, pekoMenayer OpaTeb B mnpedenax 0,656—0,75.

16*
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BH,
Mpunumas ¢=10,70 u cuurad, uto ¢ NpPONOPHHOHANEH 5“".
P

aBTOp MPHXCAMT K MpocTeiileMy BHLY GOpPMyJnl IJist ONpeaeacHHs
KO9hHLHEHTa YTAXKH (DJaHIEeB:

o ~ 0,65 - 0,35 Soffp

P
Ilpunsitoe npu sToM 3HaueHue kodduumenta c¢ (0,70) oTHo-
CHTCS K pa3pe3HbiM KaaubpaM C HOPMaJbHbIM YrJIOM TIpeCus
60—75°.
ABTOp OTMeEyaeT, YTO 3HAYEHHe KOIDHIHEHTa ¢ CJIeAYeT YTOdY-
HHTb, NPHHSAB MpPH pacyeTe BO BHUMAHHE TPEHHE M YrOJ HAEKIOHA
rpeGHsi paspesawoulero xaaubpa.

2. BokoBoe o6karue

Tlpu paccMoTpenun KaJHOPOBKH  TaBpoBoro npoduis Mol
BCTPCTHAHCH C NpHMeHeHHeM OOKOBOro o6XaTusi OpH  BhipaGoTke
yacTell TOJMOBKH B OTKDPBITBIX H 3aKpPHITHIX uacTAX Kajaubpoe. Q-
Hako pasMep GOKOBOro o0GXKaTHsi IPH 3TOM BeChbMa HEBEJHK, TaK
Kak TOJILMHA roJOBKH NpEHMyLiecTBeHHO BripabarmiBaercsi B pel-
poOBEIX KajnOpax.

Hunaue o6crout meno, korja npHMeHneHHe peGpPOBHIX KaJHOPOB
AJis. BbIDaGOTKHM TOJUIMHBL (DJAHIEB HEBO3MOXKHO HJIH HeyLoGHO,
Kak Hanpumep, IIpH NPOKaTKe ABYTABPOBOTO, LIBEJVIEPHOTO NpodH-
Jei ¥ peabc. B 3rux ciayuasx npuMmeHeHue GOKOBOrO OGXKATHHA He-
o0XonuMMO, H mocjegHee JOCTHraer BecbMa OOJBIIHX pa3MepoB.

ITpumererue GokoBoro o6xaTHs BJjeyer 3a co6of BecbMa GOJb-
1ioe TpeHHe MeTaJuia 0 OOKOBbie CTeHKH Kanubpa, KOTOpPOE TeM
Goabiie, uem Goabiue oGxkarue. He rosops yxke o toM, uro 370
o6CTOATENILCTBO BECbMa pPE3KO YBENHYHBAET PAacxo[ JSHEPruH H
MOILIHOCTL JABHMraresiss, OoJiblliie OOKOBbieé OGKaTUf BbI3LIBAIOT
OBICTpPBIfi M3HOC CTEHOK KaJu6pa.

BoxoBoe naBieHue ompelienseTcd CONPOTHBIEHHEM MeTasia He-
¢opManuu # BenuyuHOw obkartusa. Ilocremnee npu AanHONl ckopo-
CTH BAaJKOB ONpepenserT AuHamuueckuii ¢aktop senaenus. Conpo-
THBJIEHHE [eQopMalHu ABAgeTCH (YHKUHeA TeMnepaTypsl MeTdJs-
na. Takum o6pa3oM, B pesyibrate G0KOBOe NaBJEHHE 3aBHCHT OT
TeMIepaTypsl U pasmepa GokoBoro ob6:KaTus.

TemnepaTypa MeHsercs He TOJbKo OT Kaiubpa K KaauGpy, HO
OHAa Da3jMyHa ¥ B OTJAEJbHBIX YACTAX MPODHAS OJHOTO H TOTO XKe
kaJaubpa.

Tak kak B ¢acoHHblx npoduiaax ¢Jaxus BelpabaTeiBaloTCH IMO-
CTENEHHO 332 MHOrO MPONYCKOB, TO HauOoNee TOHKHE YaCTH KaXKIO-
ro kaaubpa umeior Gonee HU3KYIO TeMIepaTypy, YeM TOJCThe. 1aK,
wanpumep (puc. 92), Ha JuHuMHM ab, ¢aaHla AByTaBpoBo#i 6aJKH
Temnepatypa OyAer 3HAYMTENbHO HHXKE, YeM Ha JIMHMM cd;, MO3TO-
My u GOKOBOe O0XKaTHe Ha JIMHHH Qb JNOJIKHO ObiThb MeHblle, YeM
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na JuHHH cd;. B Kaxpaom xanuGpe oTHolleHHe %‘-’ BO BCex ce-

yeHusix (JaHua MpPH 3TOM eCTb BEJHYHHA onpezfeneﬂaas{, 3aBu-
callass OT MOJIOXEHHs TPOEKLIHOHHON
TOYKH npodusis, noj KOTOpoH pasy-
Meercs TOuKa nepeceyeHHs JauHui db U
dib; ¢ nponosmxennem rpasu ma. OGeru-
HO IJf COCeAHHX KajauOpoB 3Ta TOYKA
HUMEeT [MOCTOSHHOE TMOJIO)KEHHe OTHO-
CHTEJIbHO JIHHUIA OCHOBaHHs TpaleuHH,
T. €. OTHOCHTEJIbHO ILUEHKH,

ITpu nepexone or kanuGpa K Kajau6-
pYy TeMmepaTypa Merajula najgaer, Io3-

TOMY OTHOILLUECHHE {_{._v B OAHOM H TOM XK€
x

PACCTOSTHUH OT HEHTPaJbHOR OCH INOJKHO
yMeHbLIaThcsl. PeKoMeHAyIoT B 3aKpbiTOM

d
4aCTH 3TO H3MEHeHHe *  mpomopuuo-
X

HHPOBAaTh C MJIACTHYHOCTHIO MeTallia, Ko-
TOpast H3MEHSeTCss OT MNPOmycKa K mpo-
mycKy npuMepHo no mapatGoue [30]

Pac. 92, PacnpeneneHne
O0XaTH# B JBYTaBPOBOM
npoduae

ﬂ-::l +&.
d, 200

3aece mapamerp 200 oTBeyaeT OGLIYHOMY MajJeHHIO TeMIepary-
pol. He caemyer, ommako, npunuceiBaTh 3TOMY BhipaxenHio abco-
JIOTHOTO 3HAueHHsA JJisi BCeX CJIyyaeB NPOKATKH, TaK, Hanpumep,
IBa clyyas NPOKAaTKH ONHOM M TOH xe GalkH pe3Ko pas3iHuHON
LNHHBl JaNyT PasJHyHOe MajeHHe TeMIepaTyp OT Mpomnycka K Mpo-
MycKy, coo06pasHo ¢ 4YeM AOMIKEH H3MEHATHCS KaKHM-TO 00pa3oM
u napamerp 200.

ITpuMenenne B pasHblX Cjaydyasx OZHOrO H TOro ke mapamerpa
B 5TOM BbIPAXKEHHH [OJXHO NOBJeub 3a cobofi GoJblliee HJIH MeHb-
Hlee yBeJuUeHHe HJIM YMeHblIeHHe pAacxofa SHepTHH M H3HOCa
(hiaHIEB, a HHOTAA MOXET OTPA3HTbCA M Ha HANpPSKEHHAX B MpO-
Gbune, ecnd Temmeparypa NpOKaTKH OVAET CJIHILIKOM HH3Ka.

Bricokoe 6okoBoe 0G:xaTHe HMeeT MecTe B 6aJKaxX TOJMbKO B OT-
KPbITO# 4yacTH KaJuubpa, T. e. Mexay pebopnaMu oOOHX BaJIKOB.
B 3akpwiToit yacTH kanubpa, T. €. OTPAHHYMBAEMOH CTEHKAMH TOJb-
KO ONHOTO BaJKa, 6OKOBOE o0KaTHe CBOAHMTCH K MHHHMAaJbHOMY, Kak
3To OBLIC YK€ BBISICHEHO pPaHee.

YKasaHHy napaboJHuecKyl0 3aBHCHMOCTL HEKOTOpBIE aBTOpLI
NMPUHUMAIOT JJIs OINpeneJeHHs TONIIHHBI (JiaaHueB O6ajiki, BBOAA
ompenesenve tge, no popmyre tg ,=tge (1 4 tge ) [30], a Tak-
e HEMOCPENCTBEHHO IIPH MNMOCTPOGHHH «NepeXOoiHblX» KaJuO-
poB, o Koropbix GyneM roBopuTbh Huxe. Kpome rtoro, atra 3aBucH-
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MOCTh lIpuMeHsieTcd B ofMOM H TOM e Kanubpe IS 3aKpylie-
‘HHsI BHYTPeHHUX rpaHell ¢JuaHnes kajubpa mo mnapaGoje. [lpu
STOM YYHTBIBAETCH PA3HHIA TEMIepaTyp TOJCTOM M TOHKOH uacrei
‘{JaaHIeB.

3. KoadruueHTH BBITSIKKH

Kak npu Bcaxoll ¢acoHHON KaJauOpOBKe, KO3(HUUEHT BHITAKKH
JosmkeH ObiTb MHHMMAaJIbHBIM B YHCTOBOM M MPEAOTAENOYHOM  Kd-
Jau6pax M 3aTeM MOCTENEHHO BO3PaCTaTb OT MPOMycKa K MPOMYCKY
B HalpaBJeHUH NPOTHB XONAa NPOKATKH.
~ ¥YXe HEONHOKPATHO YKa3blBANOCh, YTO BHITAXKKY CJHEIyer Ipo-
fIOPIUOHUPOBATL ¢ TEeMNepaTypoli pagH GoJee paBHOMEPHOH Ha-
Tpy3KH OBMraTessi, paji YCKOPeHHs Mpollecca INPOKaTKH H, HaKo-
Hel, paju YMEeHbIIeHHs HanpsXeHH#i B npoduxne, ocobeHHo omnac-
HbIX TPH HH3KOH TeMmeparype OPOKATKH, T. €. B NMOCIGAHHMX MO MO-
PANKY NPOKAaTKH mpomyckax. Hanpsxenus, BosHHKalOlHe B Meral-
Je npH GoNblUHX BBITSXKKAX M OCOGEHHO NPH HEPABHOMEPHOM HX
pacnpefefieHHH, MeHee ONAacCHb IpH BHICOKOH TEMMEpaType, Tak
KaK MOSIBJAOIIMOCH YINPYrHe HANpsKEHHA cefiyac Ke IOYTH MOJ-
HOCTBIO HCYe3aloT 6aarofapsi BLIDAaBHHBAHHIO TEMNEpATYpHl MNocjie
fpomycka,

Heo6xonuMo oCTaHOBUTbCSI Ha ONpENENEHHM YTAXKKH (DJI2HUEB
B 3aKpeITOH uacTH KajuOpa. ¥YxKe paHee HEOQHOKPAaTHO yKa3biBa-
JOChb Ha TPYAHOCTb ONpefeJeHWA pasMepa YTAXKKH B NOHOGHBIX
cayvasix. [Ipod. I'pym-I'pxumaiino yreepxmaer, uto BO Bcex pac-
CMOTPEHHBIX HM YAAuHbIX KaJHOPOBKAax VTsXKKa Oblia paBHa 7 MM
He3aBHCHMO OT paaMepa npoduis.

JKes npefsoXKHA CIEAYIOHMH METOX I BLIYHCICHHS BEJHYn-
Ubl YTSXKKH (JasHla B 3aKPHITOR 4YacTH KaauGpa ABYTaBPOROA
Gaaxu.

Ilycte R Oymer pammyc Banka B uiefike H I — BO (pJaHlle 3TOR
6ankn B raybuHe 3aKphITO#l uacTH KaiuOpa. OueBHZHO, YTO pas-
HHIA OKDYXXHOCTEH, a CJIEHOBaTeJbHO, H CKOPOCTEHl II0 OKPYXKHOCTH
BaJKa B weiike u B Kpae (JaHua pasha

2z (R —r) é’o.

CrienoBaTesibHO, PasHHLA KacaTeJbHBIX CKOpocTedl B LIcHKe (O7-
BEYAIOUWIHX CKOPOCTH MPOKAaTKH) M B 3aKpHITOf yvacTd Kauaubpa,
yepe3 KOTOPYI0 MPOBOJidaKHBaeTcAd (iaHel, NpomopuHoHanbHa R — T
TlpencraBuM cebe, yTO MeTajJ BO BCeX TOYKAx CONPHKOCHOBEHHSA
C MOBEPXHOCTbLI) Kanubpa MOJUMHSIETCS COOTBETCTBEHHBIM CKOPO-
CTAM 3TOfl NOBepXHOCTH. Torma TpamemHs, NOCTPOeHHas Ha  JBYX
BBLILIEOTMEUEHHBIX CcKOpocTax (puc. 93), Kak nmapaJsielbHBEIX CTOpO-
Hax ee, H BbHICOTe, paBHOX R — r, nosBouisier cyauTs 00 OTHOCUTENb-
Hblx (TEOPETHYeCKHX) CKODOCTAX.

Kaaubposka Odsyrasposozo npochuas 247

B xaxpmoit nanHoii Touke O 1o Bhicore ¢aanna CKOPOCTh
MponopUHOHaAbHA OTPe3Ky ab MexIy HakaowHeiME AB u CD,
NpOBEIEHHOMY [apajJeNbHO OCHOBAHHIO, M Macca MeTajsa, NMPoxo-

JAllass B OXHY CeKyHAYy de-

pes 3Ty uacTh Kanubpa, mol- 5 A jl’

Ha OLITb nponopuHoHajbHa M T ¥

mJollaiu AaHHOH TpaneuHH. / H o K \:.
Ho Tak Kak cKOpOCTb Me- e ] I

TaJluia BO BCeX TOuKax duran- A 2 )

fla no Bhicore B NeHCTBH-
Prc. 93, OmnpeneneHHe YTSKKH B 9a-
TENBHOCTH JOMKHA GBITb OL- KPHTOR 4YacTh KaJubpa JBYTaBPOBOro

Ha H Ta 2Ke W paBHa CKOpO- npoduas
CTH MeTajlla B Hleiike, To ee

rpaduueckoe H3oGpakeHHe NOJKHO OTBeuaThb (POpPMe NPAMOYIOJb-
auka AMND, nnowaip KOTODOTO PABHOBENHKA IJIOLIANW TPameuHH
ABCD. Herpynuo uafity Bbicory H nofyuenHoro npsiMoyrojibHHKa
H3 paBeHCTBa

HR=(R—r)R';' ,

T __ 3
H=1rR=r
2R
CnenoBaTesibHO, YTAXKA © paBHA PasHOCTH BBICOT TPanenuH

H [OpsSIMOYTOJIbHHKA:
R! — ,-z

0= Remr—
2R
win ®R+DR=n _ R=1)
o=R —r— 2R 2R

Uro6bl KOMMEHCHPOBaTh STy YTAXKY, HEOOGXOLHMO BBICOTY
OTKPBITOr0 (aanua he+1 , H3 KOTOPOro MeTaJJl NOCTYNaer B JIaH-
Hbli 3aKpeITHIH (aaHelw, cAelarb GoJbllie BBICOTH h, 3TOro 3a-
KpBITOrO (hyaHIa Ha BEJIHYHHY YTAXKKHY o, T. €.

h"+l=hn+m'

OnpeneiumM no 3TOMYy METOLY BENMUHHY YTSXKKH IJIsi  Pa3sHbIX
6aJiok.

Baaka Ne 40. Ilupuna nonku b =144 mm. Tosmuua HOX-
ki d==14 um. Bricora ¢uanua B YHCTOBOM KaauOpe

hl= —-——-—‘44—14 = 65 MM.

Ilycts npokartka Begercs B crane 800, 1. e. R,=400. OueBua-
Ho, R =400—7 =393 mm, 2R =786 mum, r = 393—65=2328 mum,
R-4+r=1721 mm, R—r==65 um.
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(R4 r(R—r)="T21 - 65 =46 865 mm>;

=65——4i"86—6§z6 MAM.
]

Baaka Ne 24. b=116 mmu; d=10 mum; D =700 mm,

hy=-20=2 _ 535 mu.

R =350 —5 =345 mM; 2R =690 mn;
r =345—53,5 = 291,5 mm;
R +r=2636,5 mu;
R—r=535 mn;
(R+r)(R—r)=636,5+53,5=34053 Mm%

0=535—3298 <40 um
690
Banka Ne 10. b=68 wmm; d=4 mm; D=0550 wmm;

R =275—2=273 mm; 2R = 546 mm;
r=2713—232 =241 mm;

R + r=>514 mnu;
R—r =232 mx;
(R4+r)(R—r)=0514. 32 =16 448 mm?
0=32_ 10489 MM.
546

Uem xe obbacHuTb yrBepxIeHHs I'pyM-Ipxumaiiio o naGuio-
JlaBIUHXCH B JAeHCTBYIOLIMX KaJduGPOBKax MOCTOSHCTBAX — YTHAXKKH,
ApuHiAMaeMol Opy KaauOpoBke pa3HooGpa3HBIX npoduien?

M3 npuMepos pacuera yTAXKKM AAA PA3IMUHBIX NpPOdHIeH Ml
BHAHM, YTO OHAa H3MEHSIETCS OT 2 A0 © MM B 3aBHCHMOCTH OT HOME-
pa npoduaa H auaMerpa BaJKOB.

Uro mpousofifer, eciiv BO BCeX CAyYasfX B3ATb HA YTAXKKY 5 MMm?
Jlerko mokasarb, YTO €CJH He CJIeAyeT HA3HAYaTh YTAXKKY MeHblUe
BLIYHCJEHHOH, TO 6parh ee HEMHOro GoJibllie BHOJIHE BO3MOKHO.

HeficTBuTeNIbHO, YBeJHYeHHe npenblaymero GJaHna Ha  BeJH-
YHHY YTAXKKH MpeciefyeT Lejb obecneuuTh 3anojHeHHe ¢uaHua
B JaHHOM Kajutpe. OuyeBHAHO, UTO YBeJHUeHHe Das3Mepa Mpeabl-
gyulero ¢aaHua B Goiblieft Mepe, yeM 3TO HEOOXONMMO J[ijisf KOM-
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[IGHCAllHH YTAXKKH, OyZeT CONPOBOXKIATHLCS B 3aKPbLITOM Kaaubpe
npsIMbIM 00KaTHeM, PAaBHBIM Da3HHIE NPHHATOTO H BbIYHCJIEHHOrO
sHauenHs yTskku. Hanpumep, ecan Bo BCex paccMOTpeHHEIx city-
yagX NPHHATL O Mm, TO NMpsMoe obkKaTHe B NepBoM ciyyae Oyjer
5—6 =-—1 um. 3xecp Kanubp OKaXKeTcs HE3ANOJHEHHHLIM Ha 1 M.
[MostoMy ueaecooGpasuwo mo I'pym-I'pxkumaitio B3sars we 5, a 7 M,
B TakoM cayuae npsiMoe oGxatue Oyjger 7—6 =1 mx.

Crosp He3HayHTesbHOe MpAMOe o0XKaTHe NPH GOJbLIOA BLICOTE
(naHua faer HEOLYTHMO MaJjoe yUIHDeHHe MerajJjia B HeM, H pas-
paborka Kanubpa OyZeT HHuTOXKHA. ECyin mpH 3TOM Haxe He Impe-
ILYCMOTDEH [MPOCTOPHBIA KanuOp, TO NPOKAaTKa OKaXeTcs BIOAHE
yCHEUIHOH.

Bo BropoM cayuae mpsamoe obxkartue Gymer 5—4,2=08 .
[Ipu BhicoTe KanubGpa 50 mm cBOGOAHOE YUIMPeHHe 3[leCh He Mpe-
puimaer 0,25 mm. CrnenosaresbHo, eciid NPEIYCMOTPEH MPOCTOPHBIHR
KaJHop, To ¢uanen npofifer Ge3 TpeHus, H NPoKaTKa GyaeT BHINOJ-
HeHa mnpekpacHo. Ecau ke kaiuGp TeceH, To npousoiger HeGoJb-
ass BbIpaOOTKAa €ro, COMPOBOXKIAIOLIASCS HECKOJbKO YCHJEHHOH
yrsxko#t. Cnycrss HekoTopoe BpeMs KaauGp MOMYYHT eCTEeCTBEHHbIE
pasmepbt.

B Ttperbem ciyuae npsmoe oGxkatne Gymer 5—2=3 mx. Ilpu
BbICOTE Kaaubpa 24,5 mm cBoGomHOoe YyuupesHe 3iech GyIeT OKO-
Jao 0,6 mm.

Ilpokarka mpojimer Xopolio, eclIH NPeLyCMOTPeH MNPOCTOPHBIX
KanuOp; B. IPOTHBHOM cJyyae OH OyneT npupaGaThiBaTeCA B Teye-
HHE HEKOTODOro BpeMeHH. -

U3 ckasanHoro sicHo, 4To ecnu Aenartb KaduGp B 3aKDBHITON
yactd Ha 0,5 mm Oosibwie 3agaBaeMoro B Hero (JIaHIA, TO MOXKHO
Ge3 Bpesla MJis fiena OpaTh 5 MAH 7 MM Ha YTAXKKY.

Ilpu mpokaTKe ¢aanila B OTKpBITOH wacTH KaauGpa HeoGXomu-
Mo, 4TOObl BLITAXKAa B HeM, NPOHCXOAsLlas OT GOKOBOrO HaBJe-
HHS, He TpeBbllllajia BHITAXKKH LIEHKH; B TAKOM CJIyuae ONacHOCTb
HOJYUCHHSA 3ayCeHIa 3HAYHTEJNbHO OCIA0JAETCH W BHOJHE yCTpa-
HAETCH HaJHYHEeM 3aKpyrjJeHus B INpe[IIeCTBYIOIEM  3aKPLITOM
¢dnanue. TeM He Menee, neqecoo0pasHO NpeLyCMaTPHBATbh YBEJH-
YeHHe B OTKDHLITOM KaiuOpe Bbicothl ¢ianina wa 0,5—1 mm, 1no-
Jyuqatouieecs NpH XOpollueH kaJauGpoBKe.

Ha ocHoBanui ckasanHoro OyIyT MOHATHBI caegyiouHe ¢op-
MyJibl, PEKOMeHAyeMble IJs pacyera KaJauOGpoB ABYTaBPOBOIO MPO-
¢unsa [30].

O6o3naunM pasmepsl GaaHIEeB 4YUCTOBOrO MPOHIS B TOpsyeM
COCTOSIHMH uepe3 h, tga, a, b, @ (puc. 94). B uucroBom mnpoduie
BCe pasMepsl CHMMETpHYMbl. T — KOHCTPYKIHOHHA$l TOYKA.

Tlpodunir Aenutcss Ha NATb yacTed — yeThipe ¢Janma u 1uefiky,
Kak MOKa3aHO Ha pPHCYHKe. Q,— miomwanp ¢uaanua.
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IMocTpoum npexoTAeNOuHblft KaJdHOp — OTKPLITBIA M 3aKPBITHI

¢aanu.

OTKpHTHH paraHell NPeJAOTHAENOYHOTO KaJgHO-
pa. O6o3nauyuM HCKOMble pasMepnl Kaaubpa hi, «i, @1, by, x
¥ m (m-— cpemHss Jgunua tpaneuuu). Torxa (puc. 94)

Xx=—t,  (34)

T o 7 tga
a
i%c i hy=h+o (35)

T mllm  (tak Kak 9TOT ¢uanen
W ], VISHeTCs HAa © B 3aKpHl-

B S ' Tol yacTH YHCTOBOro Ka-

3 JHGpa).

" ; Q,=Q:=Q(1+1tg2), (36)
b, - &

! : m= 2, @

m,
—_— 38
x—0,5h, ° (38)

01 = (x _ hl) tg &y, (39)

Puc. 94, OGosnauenne pasmepoB ¢uianmes i€ % ==
YHCTOBOrQ JBYTaBpOBOro npoduis

by =xtg u. (40)
3akpbHTHY bAaHel NPEeROTHXENOYHOTro Kaaubpa.
c b

X = == N . (41)
tga tga
hy=h—(0,5+1 mn) (42)

{TaK Kak 3T0T (pyaHen YUIHPHTCS B OTKPHITOH YaCTH YHCTOBOro Ka-
subpa na 0,5—1 mu),

1= Qu=Q(l —1ga) . (43)
(To e, YTO B OTKPHITOM (hJaaHIe).

my=2 (44)

1
=™ 5
goy = e, (45)
ay = (x—hy) g ay, (46)
Cl =xtga1- (47)

Mlefixa npeRorxenounoro xanu6pa. Jaun pas-
Mepsl lIefiky 4HcroBoro mpoguas S, B u Q.

Tax Kak KO3(HIHEHTbI BHITSKKH LIEHKH H NOJOK HOJXHBI OLITh
‘OJIUHAKOBHl, TO ;
P = ‘gl ’

Bl = B + AB-
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O Beauunne AB OyIer CKasaHo HUXKe.

Hcxonss M3 pasmepoB NpeROTAENOYHOr0 KajuOpa, BulunciseM
pasMepnl ciaeaylomero Kaauopa.

OTkpeiTHe ¢aaHus 1
b

= @9

hy =h 4 o, (49)

tge, =tga(l 4+ tga), (50)

a =(x— ) tga, (51)

by = xtga,, (52)

Q= h 2 (53)

3akpriTeie ¢aaHb

hy=h—~—(0,5+1 mnm), (54)
=

my hl ’ (55)

PO E— 6

tgal x—0,5h, ’ (5 )

a=xtga, (57)

dl = (X -_ hl) tg “l- (58)

ITo npuBegensbiM GopMysaM nOCTpOeHHE MOXET GHITb JOBeleHO
GoJiplllel 4acTbl0 TOJLKO IO CEAbMOro Kauubpa BKIIOUHTEJIBHO,
TaK Kak JajbHefilliee npuMeHeHHe (GOpPMYA NPUBOAHT K 4Ype3Mep-
HBIM KOS(HIMEHTaM BBITSXKKH W OOXATHAM, TPeOYIOLIMM CIHLIKOM
6onblIMX AHAMETPOB BAaJKOB H MOIIHOCTH aBHrateied. Ilosromy
naerca psx GopMyJd JAJs NMOCTPOEHHS NMEPEXOAHBbIX KaJHOPOB MNpDH
3aJlaHHOM HOBOM IOJIOKEHHH KOHCTPYKLHMOHHOH TOUKH:

hl =h + w, (59)
al
al—a+200, (60)
_ % 6
tgal x—hl ’ ( l)
b, = xtga,. (62)

INpuBenennble GOpMyAH OTHOCATCY K NOCTPOEHHIO KanuGpoB
B JBYXBAJKOBLIX DEBEDCHBHBIX CTaHaX, B KOTOPHIX KaraioT 6ai-

KM, Ha4yuHasa ¢ Ne 26 u BHIIE.

1 31ech OYKBH 6e3 3HAYKOB — pA3MepH 3aKpHTOro GJanuna MNPENLAYIIETO .
Kanubpa.

2 3mech GYKBH 6e3 SHAUKOB — pasMepH OTKpHTOro GaaHna Npeanayniero
kanubpa.
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Baakn MeHbIIHX pa3MepoB OOLIYHO KAaTaloT B TPEXBAJKOBbIX
craHax. B nocaeinux KaauOGpbl MOTrYT pacnoJaraTtbCsg HAH COMpS-
KEHHO, T. e. OJMH HaA APYTHM, WIH He3aBHCHMO JIDYT OT ApYyra,
T. e. B WIaxMaTHoM mopsiake. B mocienxeM cryuae kaiu6GpoBKa TO-

XKIecTBEHHa €  KaJdHGPOBKOH

2 . 4 B ABYXBAaJKOBbIX CTaHax, T, €.
¢ cobmiomendeM IIpaBujia OIH-

HaKOBhIXx BHITSIXKeK BO BCEX ua-

! J ] crax kaaubpa. Ilpu compsikeH-

) HOM pacmoJOXKeHHH KaJaubpos

NPHUXOIMUTCH JKEPTBOBaTb pPaB.-

Puc. 95. ConpsixKeHnoe pacrnoJoxe- HOMEPHOCTBIO  BBITSIXKH  panau

HHe JBYTaBPOBHX KaTHGPOB 6osiee NMOVIHOTO HCIOJL30BAHHA
NIOJIOTHA BAJIKOB.

Ilpu compsKeHHOM pacHOJNIOXEHHH KaJHGpPOB B TPEXBAJKOBOM
CTaHe pachoJioXKeHHble B CpeIHeM BaJjKe OAHH HAX APYTHM OTKpHI-
Thie (JIaHLbl NONAPHO HUMEIOT ONHHAKOBbHE IJIOI[AAH, TOYHO TaKKe
nJoIIafb KaXKAOTO HHXKHEro 3aKpeiToro ¢aaHua paBHA MNJIOLIALH
BEDPXHEro 3akpuiToro (uanua Gamxkaiiero Oosbliero Kaiaubpa
(puc. 95). BriuncsieHne BefleTcs B Clenytolnem nopsiake. Pasmepht
YHCTOBOTO KaJHOpa H3BECTHLI.

OTKpBITHA (GrnaHeN NPEeNOTHEJOUYHOTro KadJgiub-
pa. Buoiuncnenne npoeomurca nmo ¢dopmynam (34)—(40).

3akpbThill praHenl NPeROTHENOYHOTO Kaaub-
p a. CornacHo CKa3aHHOMY BIllle, HMeeM: .

¢; = b orpenouroro xaaubpa,

hy=nh » »
tga; =tga » »
a; = (x— h)tga.

[Mpenoraenounsit 2-it Kaaubp cTpoutcss no dopmynam (41) —(47).

OTkpuiToiit puanen 3-ro kanu6pa. Orkpoireiit ¢paanen
nocaenymouiero 3-ro (MIPOTHB HampaBJieHus NpPOKAaTKM) KaauGpa pa-
BEH OTKpPHITOMY (JaHIy yKe HalZeHHOro 2-ro kajauGpa.

SakpoTelft pnanen 3-ro kanubpa. Jas mnocTpoeHds:
3aKpHIThiX (iaHueB 3-ro H 4-ro NOCHEAYIOIIMX KanuOpoB Heob6xo-
IMMO 3HaThb IJOILAJb, KOTOPas ONpEReNseTcs H3 PasMepoB OTKpPhI-
TOro (pyianma rtoro ke 3-ro Kajubpa.

Hcxonmst us pasmepoB 3roro (hiaHua, CuuTas €ro 3akphiThM, IO
¢opmynam (48) —(53) crTposiTr BCIOMOraTelbHbifi OTKPHITHIE (Ja-
Hell ¢ MJOLIANbI0, PABHOBEJHKON HCKOMOM.

M3 nosnyyeHHbIX TakHuM o0pa3oM pasmMepoB BCIIOMOraTEJbHOro
¢duiaHla HaXOmAT, HaKOHel, c¢ nomowplo ¢opmya (54)—(58) pas-
Mepbl HCKOMOro 3akphitoro (iaHna, KoTopbli OGydeT TOXKAeCTBEH-
HpIM LGJsi 3-TO H 4-ro Kanubpos.

_l(iz{zEGp_qexa Qayraepoeoao npodura 253

M3 pasmepoB HaljeHHOro 3aKpHITOro (Jianua Y3HAIOT pa3Mephl
oTkpbiToro (uianuia 4-ro U 5-ro xanubpos. B manbHeitmem mnosro-
psieTCsl TOJNLKO 4YTO ONMHCAHHBIA LHKJI JJsi ONPENeNeHHs: 3aKphITbiX
¢daanneB 5-ro u 6-ro kaaubpoe M T. A.

[Mpumep xanubGpoBku 6axku Ne 10

[Tpusemem npumep xanubpobku Oantiku Ne 10 Ha TpexBaskoBoM
craie D =550 wmm. KanuGpoBka NpPOBOAHTCH B COMpPSIKEHHBIX
pPYYbsix.

PasMeprl mpomiss B XOJMOAHOM cOCTOstHMH (puc. 96):

B = 100 mm, a=4,5 mm, |

H=357,0 us, b=81 mn, “\'(

S=4,6 MM, R=4,5 M,
m=6,3 mu, r=271 mm.

Pasmepm B ropsiueM COCTOSTHHH:

Dnanim HIG: ] , S
h =266 mu, B = 100,51 s I
a=4,6 mn, Q=100,5-4,6=
m=06,4 mm, =462 Mm2.

.
= 8,2 mu. } ) a
tg 2 = 0,137, : ‘t"

1 N (e

£
- z-
X = %=60 MM, "“_H‘
,13 Puc, 96. OGosnauenne paame-
0= 6.4-266= 170 s POB  TOTOBOrO  JIBYTABPOBOrO
- Y, Y v *

opoduns
Onpenensem 2:

R =225 —2,3=2227 mn, Ry +r;=4188 mn,
ro=222,7—26,6 =196,1 mm, R,—r,=26,6 mm.

0 =266 — 118:8:20,0

= 1,6 mn; =
2.223.1 ) ; C 3amacoM TIDHMEM w =5 MM.

IIpenoTnenmounblt Kaaubp.
OTkpbiThil (aanen:

hy=h+40=26,6-45=2316 mu;

1 Mo xos¢uumenty pacmmpenus cnenosano 6w 101,5, Ho, HMes B BuIy AO-

nyckn—1 mum B+ 2 MM B H3HOC Kaaubpa, cheRyer 6pathb 1015 — 1=
= 100,50 mm.

2 Rp— paauyc BaJKOB B lIeHiKe, rp— BO GJaHime GaKy.
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Qs = Q(l +1ga) = 170 - 1,137 = 193 ma?;

my=L =18 261 un;
hy 31,6
tgam—m__ 8l _0138~0,14.
x—0,5h 60— 15,8

3akpuiThill ¢uanel:
hy=h=26,6 mn;
Q:=Q =170 Mm%
OrkphiThiit aaren:
a, = (x— h,) tg 2, = (60— 31,6) - 0,14 ~ 4,0 mn;
by, =xtgoy; =60.0,14 =84 mun;
pr = 1,24; R=6,1 um; r =3 mm.

my=m= 64 Mnm;
tga, =tga=0,l14.

3akpuiTeiit aaxen:
a, =a=4,.6 Mm;
by=1c =84 mn;

k1= 1,0;
R=064 un;
r=232 mMm.

Jlns BoluHc/eHHs1 pa3Mmepa IeiKH HaleM CpefHHN Ko3UILUEeHT
BHITSDKKH Bcero kaiubpa; xBa ¢JyaHuna umeror $==1 u Apyrue asa—
= 1,14, caenoBaTesbHO, CPEAHAS BBITAXKKA BCEro mpoguis, a Tak-

Xe M LIEAKH paBHa -!-'-i'—;‘i‘l— = 1,07. ITostomy

Q,=1,07-Q=1,07-462 = 494 mm?=~500 mm>.

Kak BHOMM H3 KO3(HIMEHTZ BHITSIKKH, 00KaTHe B IIefike HHY-
TOXHO, TMO3TOMY TaKXKe M YIUHDEHHe HHUYTOXKHO, COCTaBiAs HOJR
mMHanuMmerpa. OpnHako ero o6biyHO Gepyr ropasao Govblue ornpe-
Jensiemoro mo (GopMydaM, ITOMY YTO YBEJIHYEHHE YUIHPEHHA
ocaabasier GOKOBOoe naBJiieHHe Ha pebopabl H, CJIeAOBATENbHO, YMEHb-
IIaeT WX H3HOC. B mocnenHux mnponyckax GoKOBOe OOXaTHe Hese-
JIHKO, OHO BO3pacTaer B HampabJeHuH, oOpaTHOM INPOKaTKe, MO3TO-
My B MOCJAEJHHX MpONycKax OepyT MaJjoe yUIHpeHHe, YBeIHYHBAR
€ro B HANpPAaBJEHHH NEPBHIX MPOIYCKOB.

Jna xpynHblx 6Gadok lenecoo6pa3Ho 6paTh YUIMPEeHHe Mocjeno-
BaTEJbHO OT YHCTOBOro Kasubpa: 2, 3, 4, 5 MM U T. A. MIH Jaxe
2, 4, 6 mm u T. A. Jlna meakux 6anok pekoMennyercs pax: 0,5,
1,2, 3,4 M U T R
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B ZxaHHOM cCiydae CleXyeT NPHAEPKHUBATHLCHA MOCJEIHErO psana.
ITosToMy

B, =B—0,5= 100 mn.

OTcI0Aa

494
— T=4 ~ -
Ss =100 94 Mm=5 mm

3-fi Kanu6p. OrkpeiThifl ¢aanen 3-ro Kaaubpa paBeH YKe
HalileHHOMYy OTKphiToMy GuaaHny 2-ro KaauGpa.

Hcxonss u3 pasmepoB OTKpHITOrO ¢JiaHL@ NPENOTAENOYHOro Ka~
aubpa, Kak-OyATo Onl 3aKphITOrO, HAJ0 MOCTPOHTb BCHOMOTATENb~
HbIl OTKpBITHIA (aanen, nmoin3ysch ¢GopMmynamu (48)—(53).

BcnomoraTensHbll OTKPHITHIRE  (JIaHel:

hy =hy 4+ 0©=31,6 4+ 5=236,6 mn;
tgay = tga, (1 4 tga) = 0,14 - 1,14 = 0,16;
ay =(x — hy) tg 0y =(60 — 36,6) - 0,16 = 3,8 mxn;
by = xtgag=060.0,16=9,6 mu;
Q,=h,—"ﬁ-2i-”i = 36,6 %“'szs MM,

3axpurhiii ¢aanen 3-ro H 4-ro KaaHOpoOB:

hg = hy—0,6 = 31,6 — 0,6 = 31 mm;
m,=‘—Qi =20 _ 7,9 Mm;
By 31

=—m 19 _ 0,8
= s — 155

Cy = xtga, =60 . 0,18 = 10,8 MM,
dg =(x— hg) tgag = 5,2 mm;
Qs = 245 mm.

Kesduuuenr BLITSHKKH OTKpbiToro ¢aanna 3-ro xaanbpa B sak-~

peiTom 2-M kaauGpe

193
= — = 1 8_
ba= g=1I13

KosthuuueHT BHTSKKH 3aKpeiToro ¢aanna 3-ro xaaubpa B o1~
KpbiTOM 2-M Kanu6Gpe
245

=20 _ 97,
193

P2
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Cpenuuii KO3(HLUHEHT BHITSXKKM
1,138 41,27 .
Pg = ——-—2—' = 1,2 1 ’

Qs =500 1,21 =605 mm?
Bg = 100— 1 = 99 mxu;

Sa=—6—(£’z6 MM.
99

4-i xanu6p. OTkpuiTelii dnanen 4-ro kanuGpa onpenensercs
u3 3akpeitoro ¢uaHna 3-ro Kaau6pa. Oun Gymer TOXHECTBEHEH
C OTKpHITHIM (h1aHneM 5-ro kamuGpa.

hy =hy -0 =31 +5=236 mnm;
tga, = tgag(l 4 tgag) = 0,18 - 1,18 =0,22;
a, = (x—h,)tga, = (60 — 36) - 0,22=5,3 mn;
b, =xtga,=60.0,22 =132 mn;
Q=h ——-ra4;b‘ —36-23+13.2 +213’2 = 333 Mm%

333
=—"—=1],36.
M= 25 3
'I_Heﬁxa:
By = [~ 1,32;

Q, = 1,32 - 605=800 mm?
B, =99—2 =97 mn;

Sp=02825 uu.
97

1,36 +1,27
2

5% kanu6p. OrkpeiTeli (aavenw 5-ro xanaubpa TOXAECTBEHEH
C OTKphIThIM (JaanueM 4-ro Kanubpa.

Jlns onmpenenexusi J€MEHTOB 3aKPhITOTO (JaHua HafizeM BCIO-
MoraTeJIbHbli KajJuOp, aHAJOruyHO TOMY, KaK MOCTYMaJH NpH Bbl-
YHCJIEHHH 3aKpHITOro (JaHla 3-ro Kaaubpa.

BcenomorarenvHbiit (paanen:

hy="h,+0=36+5=41 mn;
tga, =tgo, (1 4+ tga,) =0,22 . 1,220,27;
ay = (x — hy)tg 25 = (60 —41) - 0,27 = 5,2 mn;

Q, = 41 —5:-“'2‘—6'2z440 M.

Kaaubposxka Odsyrasposozo npogurn
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3akpuiThlil ¢aasen 5-ro # 6-ro Ka’aHGpOB:

hy= hy—0,5 = 36 —0,5 = 35,5 mm;

tg 15 =

Qo M0 _ 12,4 mm;
35,5
124 _0,30;
60 — 17,75

¢ =60 - 0,30 = 18 mm;

o5 = (60 —35,5) « 0,3 = 7,35 mp;

440
= — = 1,32,
By 333 ’

Koa(uuHeHT BRITSXKKH OTKpbiTOoro ¢JjaHua 5-ro kaiu6pa 8 3a-
KpbiTOM 4-M Kajau6pe

P.=

245

333 _ 1,36.

Cpensufi KO3(QHUHEHT BHITHKKH
p = 1,34.

Ieiixa:

6-i xanu6p. OTkpuruii ¢nanen 6-ro u 7-ro kaxuGpes:
hg= hy + ©=35,5 + 5= 40,5 mn;

tga; = tg a5 (1 + tgag) = 0,3 - 1,3=0,39;
a, = (60 —41,5) - 0,39 =17,22 mu;

Hlefika:

17 3akas 578

Q, = 1,34 - 800~ 1070;
B, =97—3 =94 M

S

1070

-= 11,4 mm.
94

by =60 - 0,39 = 23,4 M;
Qﬂ =415

7,22 4 23,4

~ 635 uMm?%;

=845,

b= 2~

§ == 1,454-1,32 _ l.,39;

2

Qg = 1,39 - 1070~ 1490 mn?

Se

1490

16,6 mm.
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Jns ckopefiliero moaydyeHus paspesalolllero Kaiu6pa B moclie-
AYIOWIMX Kaaubpax npuOIHKaeM NpPOeKIHOHHYI0 Touky Ha 10%,
T. €. 6epeM x =04 MM.

7-8 kaau6p. OTkpuiThil ¢aaden 7-ro xaiauGpa yxe Hai-
IeH: OH paBeH OTKpeITomy (aanny 6-ro kanubpa. Jas onpenee-
HHSL 3MEMEHTOB 3aKpbiToro (aHIa HafiieM BCHOMOraTeNbHbIi Ka-
RHOD.

BenoMorarenbuniil  (anern;:

h,=hy+w=41,545=46,5 mn;
tga, =tg s (1 4 tgas) = 0,39 - 1,39 = 0,54;
a, = (54 —46,5) - 0,54 = 4,1 mu;
b, =54-0,54 = 29,2 mu;
Q, = 46,544—’—1—'"229—’2 ~T75 mrt.

3akpuiThii Qaanen, 7-ro U 8-ro Kajau6poB:

h, = hy—0,5 =41 mn;
_ Q. 5

m,=-t=— =189 mun,
hy 41
18,9
= —————=10,56;
o= s Y

¢; =54.0,56 =30 mu;
d; =(54—41)- 0,56 = 7,3 mun;
5

= —- =],22,
e = 635 L

KoagpuuneHt BHITSXKKH OTKpmiToro ¢aaHna 7-ro xaiaubpa B 3a-
KpuiTtoM (aanne 6-ro kaaubpa
635
= — =] 45.
T a0~

Cpennufi KOIQHIHEHT BHITAXKKH

u =l],22+21,45 =1,33.

lile#ixa 7-ro xaxubpa:
Q, = 1,33 - 1490 = 1980 mu;
B; =90—5 =285 mu,

S; = 1980 23,3 MM.
85

Kaaubpoexa dsyraspoeozo npoguas

Hailigem pa3mepnl OTKpBHITOTO
jaanna 8-ro xanubpa, KOTOpHIN
ABJAETCH paspe3aloliuM, TaK Kak
cyMMa BBHICOT B 7-M kaauGpe 41 4
+233+441,56=1058 wmm npu-
ONHM3UTEJIPHO paBHA JBOHHOH IH-
pHHe MOJKH FOTOBOro NpoQuJs.

hg=h; +0o=41 45 =46 unm;
tg2; = 0,56 - 1,56 = 0,87,

ag = (54 — 46) - 0,87 == 7,0 mn;
by =54 -0,87 =47 mn;

Q= ‘H'—;j 46 = 1240 mm?;

124
o = 1240 _ 6.
775
Cpenunit KoaHUHEHT BHITSKKH
1,22
= 1O+ L2 _ 4.
2

Hlefika 8-ro kaauGpa:

Qs = 1,41 . 1980~ 2800 mn®;
By =85 —5 =80 mn;
2800
S = = = 35 mm.
CymMapHaa nmaomanb 8-ro ka-
aubpa

Q = 2800 4 1240 + 775 =
= 4815 mm>.

O61as BbicoTa

H=464+41435=122 mun.

IIpumem sarotoeky 78 X115 mm.
B paspesaomem kanubpe H—
—h=115—35=80 mm. TIlpu
NPOKaTKE B TPEXBAJKOBOM CTaHe
D=2>550 mm 3aroToBKy caenxyer
paspesaTb B ABa mnpueMa (puc.97).
B nepom mnponycke H — h=
==40 mm M BO BTOPOM NpPONYCKe
H—h=40 un.
17*

Tabruya 76

KaanGpoka Aasyrasposoro npotuas M 10 B TpexsaixkoBoM cTake
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P 261
CsefeM nodydyeHHble pe3yJabTaThl B Talia. 76. AOMOJNHEHHYIO pa- Npuuenenne napaGosm ¢ napamerpom 2p = 100 Tabauya 77
AHYyCaMH 3aKpYIJIeHHH: R — MEXIY OTKPHLITHIM (JIaHleM M LIEHKO
H R, — mexAay Iedkod M 3aKpblThiM (uaHoeM. R— Ri=m — LR el
CPeAHsiA JIMHHS TPANelMH COOTBET- A “ 200" | b+ Euan — =200 " | 34 B ung
cteyomero Guanua. Paguyc 3a- “|/lapadona ¢ napamempom —: c+E o & c+ B
KpyrJieHusi B BepLIHHE 3aKpbITOTO 2p =100 1=500 = 355
H OTKPHTOro (JAaHIeB C BHYTPeH- Y n.8
Heit cropouol r=0,5 um, a c Ha- o
« 0 0,000 45 10,1
PYXHO# CTOpOHBI 3aKphblToro (JiaH- 0 8382 o a8 ]0:5§8 gg égg
na rp =025 mn. 2 0,020 2,020 a7 11,045 58,045
B upcroBoM Kaaubpe 3akpyr- 3 0,045 3,045 48 11,520 59,520
JIeHHs] 3afaloTCsi N0 COPTaMEHTy. g 8?gg g,?% gg }g,ggg g; ggg
w 6 0,180 6,180 51 13,005 64,005
7 0,245 1, 245 52 13,520 65,520
8 0,320 8,?20 53 14,045 67,045
. 9 0,445 9,405 54 14,541 68,580
L y 10 0,500 10,500 55 15,125 70,125
11 0,645 11,605 56 15,680 71,680
]
}2 8’720 1§ gg gg 16,245 73,245
Puc, 97, IIBa mocaenosa- Puc. 98. IMapato nepexona daant 3 ,845 1 16,820 74,820
TEALHHX DASPESHNX Ko ¢ pafora Depexosa gaasma 14 0,980 14,980 50 17,405 76,405
}5 1,125 16 125 60 18,000 78,000
Kpome Toro, pexomenayior mepexon or ¢aanua k imedke Jenaatb 1(73 }ﬁg {g iﬁg g% }g'gg‘g g?'gg'g
no napabose c napamerpom 2p =100 (puc. 98) [30]. IIpuxnanei- 18 1,620 19,620 63 10845 82,845
paloT mapaboyiy TakuMm o6pa3oM, YTOOH OCHOBAaHHE TpamelHH nony 19 1,805 20 805 64 20,480 84,480
b 20 2,000 22,000 65 21,125 86,125
wwno yummpenne E= 5  nm Ei= 550 21 2,205 23,205 66 21,780 87,780
a 99 22 2,420 24,420 67 22,445 89,445
(puc. 99). 23 2,645 25,645 68 23,120 91,420
m Jas uaxoxnaenusi BenuuuHnl E u E| npm- 2 2,850 26,880 60 23’805 92'805
, ! Mensiior Tabn. 77. Omioxus orpesok E Ha 2 3,120 28,128 10 22g 500 %, ggg
2 MPOROMKEHHH OCHOBAHHWS Tpaneuuu, TMpHKJIa- > 3645 30645 72 5%’ 620 07620
— L.__I AEIBAIOT K KOHILY 3TOTO OTpe3Ka mapafoay ee 28 3'020 31,020 73 26645 99’645
C —Abyr— BEPIIHHOA y JOBOAAT KPHBYIO J0O CONpPHKOC- 29 4,205 33,205 74 27.380 101,380
—1 HOBEHHs; ¢ BHYTPEHHEHl u4acCTbi0O OTKpHITOrO 30 4,500 34,500 75 28,125 103,125
m ¢aauna, B 3akphitoM (Janme nocTymaror Ta- gi g,?gg :31,'51?3(5) ;? gg,ggg }83’32‘2
KdM 2Ke oOpasom, B39B E, HO NpHKIAABIBAIOT 33 5445 30'445 7R 307420 108,420
ror napafoay K KOHUY OTpe3Ka TOYKOH, pacmoJio- 34 5,780 39,780 79 31,205 110,205
| KEHHOH HEeCKOJIbKO JaJjiee OT BepIIMHBI, YTO- 35 6,125 41,125 80 32,000 112,000
6bl monyuuth GoMiee LIHPOKYIO 4acTb py4bs g? g,ggg 2§’g§g g; ggggg Hgggg
Pauc. 99. IMpamene- Raa ofJjieryeHHsi MOCTYIUIGHHS B Hee 3aja- 38 7°920 45°220 83 34 44% 117 445
fve mapaGoa me-  paeMoro QuaHua. 39 7,605 46,605 84 35,280 119280
pe"°“ameg£:““a K CMbic)T npUMeHeHMs napaboiasl saech 3d- 40 8,000 48,000 85 36,125 121,125
KJo4aeTcs, K4K OBLJIO YKa3aHO Bhillle, B pas- g g,ggg gg.ggg 2(75 39,332 ;giggg
HHIE TeMmepaTyp y OCHOBAHHA M Yy KOHILOB 43 9’245 52’245 88 38720 126,720
¢nanneB. BnpoueM, Jpyrie aBTOPH HE mpHOEralOT K IpHMEHEHHIO 44 9,680 53,680 80 39,605 128,605

nmapabosl NP MOCTPOEHHH 3aKPYTJEHHI,

OrpaHHYHBasiCh TOJBKO

pagHycaMH, YKa3aHHbIMU BbILIE.

! E y E, — yuinpenus.
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IIpononxenne Taba. 77
" PN
B=200™""| p+BEmm E =300 4™ I b+ E mm
b ann ¢ s c+E % unu ¢ o ¢+ B

90 40,500 130,500 137 93,845 230,845
91 41,505 132,405 138 95,220 233,220
92 42,320 134,320 139 96,605 235,605
93 43,245 36,245 140 98,000 238,000
94 44,180 138,180 141 99,405 240,405
95 45,125 140,125 142 100,820 242,820
96 46,080 142,180 143 102,245 245,245
97 47,045 144,045 144 103,680 247,680
98 48,020 146,020 145 105,125 250,125
99 49,005 148,005 146 106,520 252,520
100 50,000 150,000 147 108,045 255,045
101 51,005 152,005 148 109,520 257,520
102 52,020 154,020 149 111,005 260,005
103 53,045 156,045 150 112,500 262,500
104 54,080 158,080 151 114,050 265, 050
105 55,125 160, 125 152 115,520 267,520
106 56,180 162,180 153 117,045 270,045
107 57,245 164,245 154 118,580 272,580
108 58,320 166,320 155 120,125 275,125
109 59,405 168,405 156 121,680 271,680
110 60,500 170,500 157 123,245 280,245
111 61,605 172,605 158 124,820 282,820
112 62,720 174,720 159 126,405 285,405
113 63,845 176,845 160 128, 000- 288,000
114 64,980 178,980 161 129,605 200,605
115 66,125 181,125 162 131,220 203,220
116 67,280 183,280 163 132,995 295,995
117 68,445 185,445 164 134,480 208,480
118 69,620 187,620 165 136,125 301,125
119 70,805 189,805 166 137,780 303,780
120 72,000 192,000 167 139,495 306,495
121 73,205 192,205 168 141,120 309,120
122 74,420 196,420 169 142,805 311,805
123 75,645 198,645 170 144,500 314,500
124 76,880 200,880 171 146,205 317,205
125 78,125 203,125 172 147,920 319,920
126 79,380 205,380 173 149,645 322,645
127 60,645 207,645 174 151,380 325,380
128 82,920 209,920 175 153, 125 328,125
129 83,205 212,205 176 154,880 330,880
130 84,500 214,500 177 156,645 333,645
131 85,805 216,805 178 158,420 336,420
132 87,120 219,120 179 160,205 339,205
133 88,445 221,445 180 162,000 342,000
134 89, 780 223,780 181 163,808 344,808
135 9,,125 226,125 182 165,620 347,620
136 92,480 228,480 183 167,445 350,445

i E n E; — ymupeHus
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‘Nponomkenne ta6n. 77

b2 b2
= _— ' b B = - uant
b sy ¢ 200 . + E uan b wam ¢ 200 b+ 3 mam
2 c+E % ¢c+EB

E1= 500 Er =200
184 169, 280 353,280 193 186,245 379,245
185 171,125 356,125 194 188,180 382,180
186 172,980 358,980 195 190,125 385,125
187 174,845 361,845 196 192,080 388, 080
188 176,720 364,720 197 194,045 391,045
189 178,605 367,605 198 196,020 304,020
190 180,500 370,500 199 198,005 397,005
191 182,405 373,405 200 200,000 490,000
192 184,320 376,320

'E B E,—ymnrp2Husa

Biarofaps NpHMEHEHHIO na-
pa6Gon H 3aKpyIVIeHHH B paspe-
3aomeM kaaHu6pe, 3aKpyIrJIeHHs
JIeBOH U MNpaBoil CTOPOH mNepe-
ceKaloTcsl,  BCJEACTBHe  Yero
Bpe3bl MOJy4yaloTcsi MeHee TJIy-
6OKHMH ¥ BO3MOXHO OOOMTHCH
OflHUM pa3pe3aiolluM KaauOGpoM
BMECTO ABYX.

QOuepranve 8-ro Kanubpa
npeacrasiedo Ha puc. 100.

B cayuae, Korga  Jmas
JaHHOro NpoQHIs NPUXOAHMTCS
HCXONHUTH M3 BNOJHe oOmnpeje-
JIEHHOrO pa3Mepa 3aroTOBKH H
BECTH MpolecC B ONPEAEJNEHHOE
YHCJI0O  TIpOMycKoB, HauGoJee
noaxonsiiee B JaHHHX YCJIO-
BHSIX MPOM3BOACTBA, NPHMEHSIOT
HECKOJBKO MHOH METOJA KaJjub-
POBKH,

Ecau 3agaThCcsi HCXOAHBIM Ce-
deHueM @, Y KOHEYHBIM CeYeHHEeM

b |

35

=

o
o

Puc. 100, Paspesuoi xaan6p |

U1 H B TO e BpeMsI ONpEAEJeHHbIM YHCAOM MNPOIMYCKOB, TO MOXH8
HaliTH Mo H3BecTHO# (opMylde cpeiHuil Koa(puLHeHT BHITSKKH. Oa-
HaKo BMECTO KO3(MIHEHTA BHITAXKKH ONEPHPYIOT ¢ KOI(QHIHEHTOM
YMEHBIUIEHHsT ceyeHusa I, NMOApPA3yMeBas MOJ TaKOBbIM

1

f= —

©

OTHOILUEHHE
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Jas Toro, uTo6bl He OTCTYNaTb OT NMPHHATOrG B 3TOA KHHre crlo-
cofa pacyera No KOS(PHIHEHTY BBITSXKKH, H3JIOKEHHE 3TOro METOoAa
cBefieM K NPHHATOMY HAMH! CNIOCOOY.

KosdunueHT BRITAXKKY B YHCTOBOM KajgHOpe NOJIKEH ObiTb Max
H He JIOJ)KeH 3aBHCeThb OT YHCJA MPOMYCKOB, NO3TOMY IUJIsi Onpeaee-
HHfl CpefHero KOS(HUHMEHTa BHITAXKKH OyJeM HCXOIUTb H3 CeveHHfh
Q: ¥ Q,; 4MQIO NPONYCKOB, 33 HCKJIIOYEHHEM UHCTOBOro, Gyner
n—1.

Orciona cpeiHuit KO3(HIHEHT BHITSXKKH

n—1
Q.
Pm = Q

Ipeanonoxkum, uto onpeneleHHbl TakuMm obpasoMm cpexuuft
KO3(HLUHEHT BHITSXKKH B ,= 1,333. Pasymeercsa, pa6Gotath ¢ nocro-
AHHBIM KOI(MLUHEHTOM BLITSXKKM HeJab3sl, TaK KakK B MNOCAEAHHX
NPONMyCKax BO3HHKAIOT 3HAUMTeAbHble HanpskeHus. K coxaienuio,
HO CHX MOp He BhIpaGoTaHO TeopeTHUeCKH OGOCHOBAaHHOro cnocofa
pacnpefieieHdsi TNOCTENeHHO BO3PAaCTAIOWIMX BHITHXKEK MEXAY Npo-
MyCcKaMH, OJHAKO SICHO, YTO IIPOH3BEJEHHE BCEX BbITAXKEK MOJKHO
6bITh paBHO B,

10 Jpeyaerca chaenyiouM obpasom: B=1333 orBeyaer

= 1—% =0,75, a yMeHbuleHue ceuenusi paBHo 1—0,75=0,25,

wna 25%. 3a n— 1 nmponyckos, HanpuMep 3a 7—1 ==6 npomycko,
UMeeM YMeHblleHHe ceueHusi, paBHOoe 6-25=150%.
ATy cyMMy pacnpefieNioT, HanpHMep, Tak:

% f w
Or 2k 3 kambpy . . . . .. 22 18 1,28
» 3»4 » e e e e .. 23 0,77 1,30
» 4»5 » .. 0,76 1,317
» 5» 6 » .. ... 25,5 0,745 1,34
» 6 » 7 » e e e e el 27 0,73 1,37
» 7 » 3arotroBke . . . . .. 28,5 0,715 1,40
Cymma . . . . 150,0 5,62 =1,333¢

BriGop xoaduuuenta i Jjas paspesaromero 7-ro Kajgubpa ompe-
AeJsieTcss NTHAMeTpoOM BAJIKOB, YIJIOM 3axBaTa, MOLIHOCTBbIO JBHra-
TeNs W UYHCIOM OOGOPOTOB BaJIKOB.

HaiinenHbie KO3(HUMEHTH 10 3aKOHY paBeHCTBA KOI(HIHEHTOB
BHTSXKKH OTAGJNbHEIX 4YacTefi npoduis AAlOT BO3MOXHOCTB OMNpe-

1 A, T1. BimorpagoBuiM.
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ACNHTL CEYeHHs; (JIAHIEB H CCUCHHS IIEEK B KaXIOM KaauGpe,
a IIMEHHO:

Qs =10y Qi=13Qs U T A. Sg=v,5,-ur g

Pasmeper ¢uanues ompenensiorcss no opmynaMm (I8  HecBs-
3aHHKIX KaJuOpoB):

m=,
tgo = — 2
g D
¥~
b=xtga,
=(x_h)tg1’

rAe x— NOJNOXKEHHe KOHCTPYKUHOHHOH TOUKH, a Bce npoyue 06o-
3HAYEHHA — MpPHHATHIE paHee.
Jns cBA3aHHBIX KaMuOpoB B TPEXBAaJKOBOM CTaHe CJAedyeT, Kpo-

Me TOro, HMeTb B BHAY TOXIECTBO CONpsKEHHBIX KanubGpoB, Kak
OBIO YKa3aHo HHXKe.

Hrtak, B ocHOBe KanHGpPOBKM 1O 3TOMY METOAY JEXHT NOAGOp
KO3(HUMEHTOB BhHITAMXEK Ha-IJIa3, MO3TOMY PEKOMEHAyercs IMoJay-
UCHHble pe3yJbTaTel NPOBEpHTb no mpaBuay [30]

2
dx dV dx
dy=d,+ - b= =120
¥ HONYCKaTh OTCTYMJEHHE OT 3Toil GopMyam He Gojiee Kak Ha 5%
B CTOpOHy yBeauueHHs. B cayuae Godbliiero OTKIOHEHHA CJedyeT
NPOH3BECTH HOBOE pacrpelefeHue § HJAH Ke H3MEHHTb 4YHCJIO Mpo-
MYCKOB.

ITpuBenem npumep kanu6poBku Gaaku Ne 10 Ha crame D=
=650 mMu B nsATL nponyckoB W Ha craHe D =:500 mm B ceMb mpo-
nyckoB [60].

[Ipokatka B nsiTh nponyckoB (raba. 78). O6xumHOR
cray D==650 mm Bbinyckaer 3arotoBky 88 X 75 msm. MommuocTb
apuratens — 2000 4. ¢.; n=70—80 o6/mHH.; maxoBuk 65 T.

Cronb MOIIHBIA CTaH AOMYyCKaeT TPOKATKy B MATb NPOMYCKOB.

Hpﬂ 3TOM MNpPOKATKY MOXHO BECTH B TpPEXBaJKOBOM CTaHE TOJBKO
B HECBSI3aHHLIX PYYbAX.

Ceuenne roroBoro npodpuis Q= 1087 mm2. KospuuueHt BH-
THAXKKH :

pr=1L177; f=85%; Q,=1087.1,177 = 1280 mm2.
Ceuenne ¢aaHieB
Qi = 158,7 mm® 1 Q,y =158,7 1,177 = 187 MM,
Ceyenne IefiKH .
g1 =452 um®> u ¢, =452 « 1,177 = 532 mm®.



Tabauya 78

Kanu6poska Gaaxu M 10 B natb nponyckos
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Tabauya 79

Kaaubposka Gaaxku M 10 B ceMb nponyckos

MM

B, mm

Aac?

452
532
691
916
1220
1648

'
At et

Q, mm2

1087
1280
1663
2204
2938
3970
5670
7380

a
%

23,1

Ne

xanubpa

—NMTIDO

3aroToBka
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CeuedHe 3aroTOBKH

Q, = 88 - 75 = 6600 mMZ;

Cpennuii kK03QUUHEHT BBITAXKKH

4
6600
!‘m=l/ 1280 1,51

fm = 0,6636 u a,, = 33,64%.

n—1=4,

Buiuncnenne nuomaneii ¥ 3akpyrieHuit npuBeneM B TaGiaHue Ha
OCHOBe pacnpe[eleHHsi KO3(DHIHEHTa BLITSXKKH NpH YCJIOBHH, UTO-
651 MX npousBeleHHe OBLIO PaBHO B, ; Na=4-33,64=134,56%.

12751 e

— 12 [
95
| o
o S HAIRANIE
Soa &
: \ - kY -~
05 - o0 (o J+— 30 _—J ~N
i<ty v e S
1ot =T et 85292 = S | (d—m—3
) /(' 252 <
~
o / L > /
3
u g, 2 / PR
iy RN Ay
2
6,7 9

Puc, 101. IToctpoeHue 5-ro

Pac, 102. Tloctpoenme 7-ro pas-
paspesalomero KaJg:6pa

pesamwllero Kaaubpa

Tlpouseenenne #. a umenHo 1,352-1,352-1,606-1,762=5,166—
= 1,514,

DnemeHTH KaauOpPOB BbIYHCAEHH MO IPHBeleHHBIM Bble ¢op-
MyJAaM,

lf’":i_'p,m; am =(l——fm) 100%. Ped.
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Mocrpoenne 5-ro paspesaromiero Kaaubpa NPEACTABJIEHO Ha
puc. 101.

[Tpokarka B ceMmb nponyckoB (tabx. 79). Ofxum-
Hoit ctran D =500 mm Bbinyckaer 3aroroBkv 90 X 82 mm. Mouy-
Hocth ABHrarens — 1500 4. c.; n==120 o6/mMuH.; MaxoBHK 49 T,

Q, = 1280 mm?;
Q, =90 x 82 ="T7380 mm?%

7380
= = 134;
Hm 1280 0

l

fm=07468; a,=25,3%; Ta=6-253=157,6%.

PesysbraThl moacuyeToB cBefeHsl B Taba. 79.

3nece Kanu6Gphl TakxkKe HecBsizaHHble. Pacuer aHasoruued mpe-
AwmaymieMy. YroJ 3axBara B paspesaiomeM KaauGpe 27,5°, mocie
o6TouKM BajdkoB JO0 pasmepa 475 mm — 28,75°

PexoMenayercs Ha paspe3alonmieM rpeGHe fenaTb HAaceyky.

ITocTpoenue 7-ro paspesaroniero kaaH6pa mnpeicTaBJeHO Ha
puc. 102.

IlpuBeneHHble BhiIIe NMpHMEpH pacyeTa KaJduGPOBOK ABYTaBpO-
Bhlx 6ajoK AAlOT NpEACTaBAEHHE O MNPHMEHAeMBIX JJg  JTOro
npueMax.

Kanmu6poBka 6ajsiox B IBYXBaJXKOBbIX CTaHax, T. e, KPYHHbIX
HoMepoB Bbiule Ne 24, npousBoAMTcs MoOAoOHbIM Ke oOpa3oM, HO
6e3 npuMeHeHHs BCIOMOraTeJIbHblX KaJHOpOB.

Beugy Ttoro, uTo xom pacuera Gbli AOCTaTOYHO MOAPOOHO pac-
cMoTpeH mpu pasbope kaau6poBku Ganku Ne 10, npumepa Kamnu6-
POBKH GaJiKi B JABYXBA4JIKOBOM CTaHe He IPHBOIMHM,

IJIABA 16
KAJIMBPOBKA LUBEJJEPA

MBensnep, uau KopbliTHbE npo¢Hib, KaKk H JByTaBpoBas Gajka,
COCTOMT M3 HOXKHU M JABYX (JaHUeB, pacloJOXEHHbIX, OXHAKO,
TOJBKO C OAHOH CTOPOHBI HOXKH.

CpaBuuBas wBesJep ¢ 6aikofi ¢ TOYKH 3peHMs yAoGcrBa Jas
KarnGpOBKY, OTMETHM, 4TO (IaHUBl LIBeJJAepa 3HAYKTENBHO IUHpe,
uemM (aaHIBl DAJKM TOro 2Ke HoMepa, T.e. TIJIyOxKe Bpe3aroTcs
B Baakd. Kpome Toro, yroa ykioHa ux tonbko 89Y BMmecro 149
ajs 6aaok. BeaeacrBue 3TOro QuraHme! KOPHIT- Z =
HOTO JKeJe3a CKJIOHHBI K 3aLIEMJIEHHIO TNpH C
npokaTke M TpeGYIOT fIpUMEHEHHS MeHbIUINX A q,_—--—J
BHITSKEK B NOCJENHHX Tpomlyckax. Hakowuel, 4
3aTPyAHEHHE TpPH NPOKAaTKe IpPEeACTaBASIOT
yriat A u B (puc. 103), cKJIOHHBIE K CHIBHO-
My OXJaX[eHHIO. -

Hoxka mBeJjiepa HECKOJAbKO ToJlle, 4YeM —4d -L—
HOXKa O6anku COOTBETCTBYWOILLETO HOMEpa, :

yro 6oJiee GNaronpPHATHO JJs HPOKATKH, HO

3aTO BeC MOTOHHOrO MeTpa IBejiepa NOYTH 48 ,l‘__‘gr,
paBen Becy Gajiku. DTO B CBSI3H C yBejuye- e p,__]”
HUEM YliCJia MPONYCKOB CHHXKAeT TIPOH3BOAM- Puc. 103, O6o-
TeJILHOCTb CTaHa NPH MNpoOKaTKe IIBeJIepOoB 3naveHHe  pas-
N0 CpPaBHEHHIO C NMPOH3BOAHTENBHOCTbIO IIPH Mepos  lIBen-

npokarke 6aJioK TONO ke HoMepa. epa

YKasaHHble TPYXHOCTH IHPOKATKH IIBeAJNEPa BbLI3BAJNH HECKOJbKO
METONOB KaJuGpOBKH €ro, U3 KOTOpPHIX IiaBHble: 1) KanuGpoBKa
ulBeJlJiepa Kak [BYTaBpoBofi Ganku ¢ mapo#l JOKHHX (JaHIEB,
2) xaaubpoBKa M3 MNOJOCH C MNoOCTemeHHbIM 3aruboMm  duiaHues.
[lepBuit Meroj sBIsgerca HauGoJee pPACIPOCTPAHEHHBIM.

1. Kanu6poska meeanepa ¢ JoXHBIMH ¢aanmamu

B nepeoM npomycke HMeeM pa3pesaiomide py4bH, AalolHe dgep-
HOBOH JBYTaBpOBblH Npoduab ¢ Gojiee KOPOTKHMH HHXKHHMH GaaH-
aMy. 3TO, BO-MEPBLIX, MO3BOJASIET MMETh CPABHUTENbHO KOPOTKHe
BepXHHe (JMaHUbl, TAK KAK, BbAABAHBAs HHXKHHH (JOXKHHIMA) (ianeu
BBEPX, MOXHO GbICTPO B HYXKHBIi MOMEHT YBEJNHUHTL BbICOTY BEPXHHX
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(HacrosimKx) GJAHUEB, 2 BO-BTOPbIX, HANHYHE HHIKHHX JIOXHBIX daan-
UeB MpeoXpaHser OT OXJaXIAECHHS YIJIbl A u B (puc. 103). Iocre-
MEHHO B CAELYIOIHMX MPONyCKaX JOXHble QaHObl YMEHbIIAIOTCA flo
BLICOTE H TOJIIHHE TaK, uTo B IPEJOTAENOYHOM Kaaubpe yxe co-
BeplIeHHO OTCYTCTBYIOT. UTOGH yCKOPUTb NEPEXOX OT YHCTOBUTO MPO-
¢GHuAa K 3aroToBKe, 11eJecoo6pasHO KOHCTPYKIHOHHYIO TOYKY Hacrod-
mux ¢JaHIeB COXPAHUTh NOCTOSHHOMN
TOJILKO JIJIS1 YUCTOBOTO H MPEAOTAENOU-
Horo KamHGpoB, B OCTaJbHHIX Xe Ka-
JAn6pax MOCTENeHHO ee NPUOAMKATL
K ¢nannam. Uro xe kacaercs yKJOHa
JOXHBIX (aanieB, To nNpHOAHIKEHHE
KOHCTPYKIMOHHOM TOYKH 3JIeCb Clle-
IyeT BeCTH GoJiee 3HEPrHYHO, UTOOHI
HE HMeTb B paspesaollieM KaauGpe
CJIMILIKOM BBICOKHX (JaHIEB,

Kpome Toro, BOOGLIE KOHCTPYK-
Y. [HOHHHIE TOYKH JOJIKHE JIeXaTh ro-
pasno GaHXKe K JIOXKHHIM GJaHnam,
yeM K HacrosmuM (pAanmam, npw
3TOM, €CJHH IIOJIOXKEHHE KOHCTPYK-
HUOHHOH TOYKH B YHCTOBOM KaauGpe
onpepeasierca  tge =0,08, To modo-
JKEHHEe KOHCTPYKIMOHHOH TOYKH JIOK-
Horo ¢siaHna B MOCJEAHEM NPONYCKe Mepel YHHUTOXKEHHEeM ero om-
penenserca tgg =0,7.

Uro xacaercsl BHICOTH JOXHBIX (aanues (puc. 104), TO npHu
pacueTe MOXKHO HOJB30BaTbCA CieAymolleli dopmyanoil:

w, = w%—+ 2(d, — d). (63)

Puc. 104. TlocTpoehne
JOXKHHX (aannes

3Hech, BHICOTA MOJKH OTCYHTHIBAETCA BCEraa OT OCHOBaHHSA BEpX-

Hero ¢uanHna Meubniero Kaaubpa Q M an €CTb OTHOUIeHHE ILIO-

wanefl HCTHHHBIX (JaHLeB B COCeJHHX Kaaubpax.

Paspesaromnii kaau6p M nepBble 3a HHM  KajaHOGpBl  MOXHO
HMeTb OOmMMH IJs ABYTaBpOBbIX 6ajJOK H ILIBEJJIEPOB OXHOIO
¥ TOrO K€ HOMepa, €CJIH 3TO OTBeYaeT HHTepecaM MNPOM3BOACTBA,
TaK KaK B MEpBbIX MPONYCKaxXx HMEeET 3HaueHHe A NPOdHIs TOJIb-
KO WMKpHHA Kajaubpa, KOTopas AoJfxHa 6ojee HJH MeHee OTBedaTb
BHICOTE HOXKH npoduad. Ho B 3ToM OTHOWeEHHM AONYCTHMBI H JO-
BOJbHO LIHPOKHE OTKJOHEHHS B CTOPOHY MeHblHeH HIHDHHBI Kaau6-
pa B YEPHOBBbIX NMPOMYCKaX, TaK KaK HYXXHYIO BbICOTY HOXKKH MOXHO
MOMyYHTb COOTBETCTBYIOIIMM YIIHpEHHEM B MOCHEAYIOIHX KaAuG-
pax.

Kaaubposxa wsearepa 27t

Eciu x0oTAT NpOKaThIBaTb HECKONbKO Npoduaed pasiHYHON Bi-
cOTHl B OJJHHX H T€X JK€ YEDHOBBIX BaJKaX; TO 3TO HOCTHraercs
aydile BCEro CyXeHHEM KajJuOpOB HYEPHOBHIX BAJKOB, T. €. MpH-
MEHEHHEM 4YEPHOBHIX KajJHOPOB HauMeHbilero npoduias mAS Beeir
CepHH mpoduiell NyTeM yWIHPeHHs OT KaiuGpa k kaau6py. Vurupe-
HHE TMPH 3TOM MOXET ObiTb HACTOABKO BEJHKO, YTO B OJHHX H Tex
JKe YEepPHOBHIX BajNKax MOXHO NOJY4YHTb NpodHuaH ¢ pasHuuelr 20—
30 mm no Bbicore, T. €. no copramedty OCT M3 omHMX M Tex xe
YEDHOBLIX KalHOpOB MOXKHO MNOJYYHTb 2—3 HOMepa HIBENJIEPOB
1 2—3 HoMmepa ABYTaBPOBHIX GaJoOK.

IMonb3ysicb CHeNaHHBIMH YKa3aHHAMH, HETPYAHO NPOBECTH pac-
dyeT KaJHOpOBKH LiBeJjiepa KakK ABYTaBpoBOH OaJku.

Kos(dHIMeHT BHITAXXKH B UYMCTOBOM Mpoduie MOXHO 6paTh
1,08 coraacuo ¢opmyae b=1 4 tga.

IlepBuiit JOXHBIN (uaHell ONPENENAIOT MOCTPOSHHEM, HCXOAS

s tgB =0,7 1 BLICOTH W3 = QQ—: rle 3Haukd  YKasblBalOT mo-

pPAOKOBLII HOMep KanuOpa, HaudHast OT YHCTOBOTO.

PexoMennyor JOXHBIM (pnaHuaM TONIIMHY Y OCHOBAHHUA H YK-
JOH MpHIaBaTb OAHHAKOBble C TAKOBHIMK HACTOfIUMX GJAAHIEB, HO
BHICOTY HX OMpejedsioT KaK MpPHGAH3UTENbHYI0 CYyMMY YTSXeK
HacTosMX (uaHueB. Tak, ecay yTSKKa paBHa 4 MM, a 4HCIO MPoO-
MyCKOB, COAepKauiux JOXHble (JaHubl, PaBHO HATH, TO BLICOTA
MepBoOro no MOPSAKY NpPOKATKH JOXHoro (iaHua HoakHa OblTh
4-5=20 mm, He MeHblle.

OpHu aBTOpB! NMPOEKTHPYIOT JOXHBIE (JIaHnb HAYMHAsA C Mpef-
otaenoudoro kanubpa [52). Hpyrue TonmuHy JOXKHHX (iaHIes
B HX OCHOBAHHH AJs IOCJHELHEro mponycka oObMHO AeNaloT paBHOA
TOJIIMHE OCHOBAHHS COOTBETCTBYIOLLEro HacTosiero ¢uaxna [58].

Bce 3T ompenenieHus pasMEpoB JIOKHBIX (JaHUEB NPHUBOAAT
K pa3HblM pe3yJbTaTaM B CMBICJE HX TeOMETPHYECKHX oOuepTaHHi
U MAOMIaZiel M 1O CBHAETEJBCTBY COOTBETCTBYIOUIMX aBTOPOB JAIOT
KanuGpOBKy BNOJiHe yAOBJIETBOpHTenbHHe. Ha ocHoBaHuH aHann3a
NefiCTBYIOIMIMX KajHGpPOBOK WIBEJVIEPOB MOXHO 3aKNIOUHTB, YTO
TJIaBHOE, YEro HYXKHO NpPHAEPXKHBATHCA NpH oOnpefielieHHH pasMe-
pPoB JAOXHBIX GJAaHueB (HJAH, KAK HX HA3HIBAIOT, nNPOTHBO(DJIAH-
ueB), — 310 YTOGH CyMMapHas IJOLlaAb HACTOSIIEro H JIOXKHOIO
dbaaHna paBajga KO3(MIMEHT BHITHXKH, PaBHHIA KOI(DHIHEHTY BHI-
THXKKH wefiku. B  4ucTOBOM npoduNe npH 3TOM HacTO JaloT
HECKOJIBKO MeEHbUIHH KO3(HIMEHT B IUeHKe, 4TOGBHl YAYUILHTHb 3a-
noiHeHne npoduas ¢aaHma, a B OCTaJbHBIX Npomyckax, HaoGoport,
B mefike Nal0T HECKONBKO GOJBINHI KO9(HIHEHT, 4TOGH npeaoTspa-
TuTh 06pasoBaHHe 3aYCEHIEB B NPOMEXYTOUYHHIX NPOdHIAX,

Boablliee 3uayeHue HMeeT NpaBHAbHOE TNOJOXKEHHe Kajaubpa
B OTHOUIEHWM JHHHM NPOKATKH, yeM KojeOaHHs B pa3Mepax JOXK-
Horo ¢JaaHua. A
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Tabauya 80

Kanu6popka wseanepa M 24
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Takum o6GpasoMm onpefeAsioTcs BCE 3JAEMEHTbl KaJHOpPOB BIVIOTb
A0 Torn Kaiau6pa, B KoTropoMm miomianap @, = @ (TouHnee, cocras-
aser 6 X 8 =48% or Q. -+ Q). Takoii kanubp BHOJHEe NpPHroleH
TakXKe M JJIS JBYTaBPOEbIX 6aJjoK. 3Has MJOWAJAH 3JIEMEHTOB, He-
TPYAHO HAWTH HX reOMeTPHYECKHe pa3MepHl.

2. Pacyer kanuOpoBKH mIBesnepa

Jns npuMepa paccudTaeM KanubGpoBKy wBenjepa Ne 24
H CpaBHHM pe3yAbTaThbl, lIpHBeAeHHble B Taba. 83, ¢ JAaHHBIMH
ta6xa. 80.

Tabauya 83
TMaomann daanues wseanepa N 24
|
Ba;mﬁpa Ip Qﬁj;tgl % MQ/«ltﬂ mm2
1 1,13 977 - - 977
2 1,16 1105 — — 1105
3 1,19 1282 6 77 1205
4 1,22 1524 9 137 1387
5 1,25 1903 12 228 1675
6 1,25 2380 18 428 1954
7 1,25 2070 24 712 2260
8 1,25 3700 30 1110 2600
9 1,2 4450 36 1600 2850

CpaBHuBasl MOJyYEHHHIE JaHHble ¢ JaHHbIMH Ta6a. 80, Haxomum
BecbMa OJH3KOe COBMaJieHHE IJoLIafed Kak JIOXKHBIX, TdK H Ha-
cTofilUX (JAaHLEB.

T'eoMeTpuueckue pasMepbl MOXHO oOnpefiedsTe no Gopmyaa,
Kak ObUIO NMOKa3aHO Ha NpHMepe KaJHODOBKHM JABYTaBPOBBLIX OaJoOK,

Pmec. 106. 3akpH- Puc. 107, OTKpHTHH
TR Kanubp KaJau6p

M NPHHHMass BO BHHMaHHE CKa3aHHOe Bbillle OTHOCHTEJNbHO CMe-
IIEHHs1 KOHCTPYKIMOHHOR TOYKH K pa3MepOB 3JAEMEHTOB JOXHOTO
daamnya.

Uro Kacaercs pacmojioXeHHs: KaaHOpOB, TO NPOKATKYy MIBeJJe-
poB CJefyeT BCeraa BECTH HACTOAIIMMH (IaHWAMH BHHM3, BCJed-

Puc. 108—109. KannGposka mseinepa Ne 24
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CTBHE 4Y€ro B TPEXBAJKOBOM CTaHe IPOKATKy MOXXHO NPOBOAHTh
TOJIbKO B HeCBfI3AHHBIX DYYbAX.

Pasauyaior fBa pona KaJHOpOB NpH TNPOKaTKe IUBEJIEPOB —
3aKphITHie H OTKpHIThbie 1. B 3akpeIThIX KanuOpax Hacrosuiue ¢aaH-

4b Bpe3aHbl B OJHOM BajKe, pa3pe3 e BalKoB IPHXOAUTCH
B yrIax JoxHbix ¢aanues (puc. 106). B  oTkpbiThIX Kaaubpax
Hacroswe ¢aanus obpasyiorcsi  peGopjaMH  pas3HbiX  BaJKOB

{puc. 107).

Kak yxe GblIo BHIICHEHO BbIllle, TOJIIHHA ¢JIaHUeB B 3aKpbl-
ThIX KaJuGpax He MOXET CHJIbHO YMEHbluaThcs. B HHX  IPOHCXO-
JUAT TJIaBHbIM 0Gpa3oM YMeHblIeHHe BHICOTH. [103ToMy Heo6xonu-
MO YepenoBaTh 3aKPHITLIE M OTKPBITbE KaJuOpbl, 4TOOBl perydu-
poBaTh BbHICOTY (JIaHLEB H ONHOBPEMEHHO 3HEPrHYHO YMeHblIaTh
TOJIIMHY HX B OTKPHITHIX KaauOpax M AaBaThb B HUX CHJBHYK) Ocaj-
Ky JIOXKHBIX (paaHues. . . :

CunbHasi ocagka JoXHbIX (JaHIEeB B 3aKpHITHIX Kaaubpax He
7lOJDKHA HUMeTb MecTa BO u30eXaHHe 3ayceHLeB.

B uuctoBoM Kaaubpe OOHH aBTOPbl NMPHMEHSIOT HCKJIOYHTEJND-
HO 3aKpbiThle Kahaubpbl, ApyrHe NpeANOYHTAOT AelaTbh HX OTKpHI-
ToiM# [61], Tak Kak noJaraiorT, 4YTO B 3aKpHITOM Kaaubpe Ipu
dlBeJiIepe O4YeHb TPYAHO NOJYYHTh OcTpble Kpomkn a (puc. 106)
Ge3 oOpa3oBaHHs 3ayCeHLeB, a B OTKPHITOM KajauGpe — Jerko.
B orkpoiToM KanuGpe BejaeACTBHE Maloro 0o6XaTHa oOpasoBaHHe
sayceHues npu.b (puc. 107) He ROJKHO HMETh MECTa,

B orHouwesHH WBeJEPOB C BLICOKHMH H Y3KHMH (JaHUaMH pe-
xomeHayior [61] Bo Bcex Npomyckax NPHMEHSATb 10 BO3MOMKHOCTH
OTKpbITEle KaJHGpPbi, TOJBKO H3peAKa pacnojiarasfi MexAy HUMH
‘32KpbIThle QUi PEryJIMpOBaHHS BHICOTHl (haaHIes.

Ha punc. 108 u 109 npuBesieHo pacnojoxeHHe KaauGpoB H Ka-
aubposka wsennepa Ne 24 [58].

HeifictByionaas kKaau6poBka wmBeanepa Ne 12 ¢ nojnpoGHLIM
YKa3zaHHeM pas3MepoB H (opMbl KanuOpoB npuBefieHa B Taba. 84
# na puc. 110—118 (kanuGpoBuuk A. H. CuanBepcTnkos).

3. Kann6poska wmBeasepa ¢ 3arubom ¢aanues

Meron kanuGpoBKH, 3aKMOYAIOWMACA B INOCTEMEHHOM 3arue
1pnaHueB Ha CHEUHANbHO NOJATOTOBJEHHOH moJoce, IpHMeHsSeTCs
PenKo, Tak Kak KaavOpbl 3aHMMaiOT MHOrO MeCTa Ha BaJKax.

{ Haspande onpenensercsi no NOJOXKEHHI0O B BaJkKax HacTofillux ¢aanuz2s.
.l'losromy, HanpHMep, B 3aKPHTOM KajaubGpe JoXHHA daaHery nomeuiaercd B OT-
#KPHTOR yacTH KajauGpa.
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I'JIABA 17
KAJIHBPOBKA PEJIbCOB

1. Oco6ennoctn npodnasa peabcos

Penbc — olMH M3 caMbIX CJOXHBIX H HECHMMETPHYHBIX  OTHO-
CHTEJNIbHO MonepeyHod ocH NpodHieH; MoITOMY NpH NMPOKATKE B HeM
MPOHCXOAHT HaHOOMEe CJOXKHOE TeyeHHe MeraJula H3 OfHOH ua-
CTH Npoduias B APYryio; NO 3TOH Ke NpUYHHe MeTaJsl B HeM Go-
Jee, YyeM B KakoM-Ju6Go JApyroM npocduie, uyBCTBHTENEH K MNOAB-
NeHulo pBaHuH W Tpeuiud. OcnabuTb yKa3aHHLIC MOPOKH, MOMHUMO

yayulieHnsa KadecTBa MeTaJlula B CIHTKAaX, MOXHO XOpOIIHM H paB- |

HOMepHLIM INporpesoM, Oojiee paBHOMEpPHHIM pachpeleieHHeM 06-
JKaTH# B OTAEJbHBIX MecCTax INpo(HJIaA B OFHOM H TOM XKe Hponyc-
ke, ocoGeHHO NMPH NMOHMXKEHHOH TeMIepaTrype, a Takxke 0oJiee BBICO-
Kol TeMmmepatypoi MNpokaTKi K OoJjee THIaTeNbHOH  yCTaHOBKOM
BAJIKOB,

IMpr paccMorpennnt OCHOBHbIX NpaBuil (HacGHHOR  KANHOGPOBKH
MLl Y>Ke OTMETHJIH, YTO HepaBHOMEPHOCTb BLITSIXKEK, B OCOBEHHOCTH
B MNepBblXx NMpONMycKax, N0 HeoOXOAHMOCTH BeCbMa 3HAuWTeJNbHa H B
NocNeAHNX MpOMycKax OHAa He MOXeT OBIThb BIOJIHC YCTpaHeHa.
TlosToMy Hen3bexKHble BHYTPEHHHE HaNpsiXKEHHS] B FOTOBOM npoduie
OCNaGAAIOTCS TEM, YTO B MOCHENHHUX NPONYCKax NAlOTCA BeCbMa Ma-
Nble BHITAXKKH, Yero oCOOEHHO THIATENbHO NPHXOAHTCH NPHAEPIKHU-
BAaTbCA NpPH KalHGPOBKE PeJbCOB.

Tam, rae HaGmiomaeTcq 3HAYHTENbHAas PasHHLA B BHITAXKE OT-
JMeJbHbIX dYacrefi nmpodHNs, HeoOXoAMMO NpHAABaTb Hanbojee OT-
BOTCTBEHHOH 4acTH, a HMEHHO roJIoBKe, GoJIbLIMA KO3(HUHEHT BHI-
TSDKKH, 4TOObl pACTATHBAIONIME HANPSIKEHHA COCPEIOTOYHTb He
B FOJIOBKe, a B luefike ¥ B nfAte. OQObIYHO 3TO NpPaBHIO H  cobmio-
npaercd. OfHaKO ype3MepHOe VBeJHYEHHe 3TOf PasHHIBI MOXeT IpH
. He BMOJHe J06pOKayeCTBEHHOM MeTaljle Bbi3BaTb 00pa3oBaHHe
noMnepeuHblX PBaHHH B MNATe, MMeolleH Oojiee HH3KYIO TeMmepa-
TYPY, 4eM ronoska. Yactu npodmas, Gollee MacCHBHbIE H MoOJyyato-
iiiMe GOVIbLIYIO BBITAXKKY, TAHYT 3a COGOfi MeHee MacCHBHbIE 4acTH,
rie BhITAXKKA MeHbiue. Ecan merann oueHb ropsu, TO OH neperekaeT
M3 TOJIOBKH B LIefKy H B NATY, U HampsbKeHUs ucyesaoT. Ecan ke
NPOKaTbIBAEMbIii METaJJ CJHIIKOM XOJOJEH, TO B TOJOBKe OH Oy-
JeT YNpyro CXar, a B LledKe U B NATe-— YOPYyro pacTaHyT. 3ra
pasHulla HampspKeHHH OGHApYXHBaeTcs B TOM, YTO, OTPe3aB TOJIOB-
Ky penbca TOTHac e MOCHe NPOKaTKH, Bcerfa HabaiofaioT cokpa-

Ka.aubposxa peascos 200

MeHHe JJIHHB IHefKH M NATH, OCBOGOXMEHHBIX OT PACTSKEHHS HX
ronoBkod. [Mocse oxmaxnienns peibca C TMPAaBKOA Ha  XOJOAMAD-
HMKax, Onarozapsi GoJblueMy COKPALEHHIO TOJIOBKH, a TaKike Bhi-
PaBHHBAHHIO TeMNepaTypbl, PaCTATHBAIOIHE HANPSXKEHHA B 1iefike
H [ATe HEeCKOJbKO ocaabusiorcsa. Takum oOpa3oM, MpaBKa Ha Xo-
JOHJILHHKAX ¢ AabJOHOM NOJKHA OJaronpuATHO BIHATL HA  OC-
na6neHue MOPOKOB, BO3HHKAIOLIMX NOJ BIAHAHHEM BHYTPEHHHX Har-
psKeHH#i M SABNSIOIIUXCA OAHOA M3 NMPHYHH XPYNKOCTH PeNbCOB B HX
JanbHeded c1yx0e.
2, CxeMbl KaJuGpoOBKH peabcoB

Kaaubposka pesibcoB mocrpoeHa no cxeme puc. 120.
B nepBom ¢aconHom kKaauGpe moaoca noaydyaer TPanenOHAANb-
Hyio (kaauGpoku Ne 6, 9, 12, 13, 15 u 16) unm Gauskyio K Hedl

NMkanubpa
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Puc, 120, Cxema KanuGPOBKH pesbCOB

/1!

¢dopmy (kanuGposku Ne 3, 5, 7, 8, 10, 11 u 14), npuueM wmHpoOKOe
OCHOBaHHE TpaNelyH NpefHa3HayeHO NJs oOJNerueHus BHPaGOTKH
HeOGXOMHMON IIHPUHBI MATH, a y3KOe OCHOBaHHEe — IJISi BbIPAGOTKH
rojoBku (kaauOposku Ne 3, 5, 10, 11 u 16). B caenyiomem (uHor-
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Ia B ciedyiomux JBYX) npoxoae (Kaaub6poeki Ne 1, 2, 4, 8, 9, 12
u 13), Gonpiueli yacThio B peGpoBoM mpoxoze (a u b), yke Golee
onpejeNeHHO HaMeuaeTcss BbipaboOTKa MNsiThi; B TO Xe BpeMs Gyny-
HeMy peJibcy JaeTcs NpubausuTesnbHas Beicora. HHorma Boipabort-
Ka NATHl HayHHAeTCs Y)Ke B NepBOM Kajaubpe (kanubpoBku Ne 3,
5 7, 8 10, 11, 14), xotopuiii nenaercsi HJIH peGPOBEIM, WJAH Taa-
croeoiM. MHorza ke nepBoili peGpoBofi Kadubp OTCYTCTBYET.

" Caenywouuii kanu6p — paspesnoit  (kaauGpoBku Ne 2—16),
B KOTOPOM NpoGHJb pa3pe3aeTcsi Ha TPH HacTH: NATY, MWefKy H ro-
noBky. OT 3Toro mpoduis B JAalbHellleM HIAeT NMpaBHJbHAsl Ka-
AuOpOBKa, HMelollass UeJNbl0 OCYLIECTBHTH paBHOMEpHOe pacmpe-
AeJieHHe BHITSXKKH BO BCEX YacTAX NPOQHIs.

Benen 3a paspe3HuiM kaaubpoM caenyer tpeTuit pebGpoBoit (c),
npexHa3sHauYeHHBIA 1A TeX e lieJieff, 4To y NMepBLIK H BTOpPOH pel-
poBofi KaauGphl; HO B OOJbIUHHCTBE CJIyuyaeB TpeTheMy pebGpoBOMYy
KaJauOpy npenmecTsyeT ONMATb INJACTOBOH AJsa Jayyiuelf BhIpaGOTKiH
HayepHO TOJIOBKH, WIeHKM W maATthl (KanuGpoeku Ne 7, 8, 10—16).
Vhorna mns Toii xe Lennm (kanubpoBka Ne 16) chenyiorT uernbipe
fMJIacToBele KajauOpa, He NMpefyCMaTpPHBAIONIHe BTOPOro peGpoBOro.

Haa ayuiiefi BbIpaGoTKH (iaHLEB NATHI M YMeHbIUEHHS YLIHpe-
HHSL MO BBHICOTE peabCa 3TH JABa Kaiaubpa yCTaHABJIHBAIOTCS C Ha-
KJIOHOM OCH CHMMeTpHH npoduas (kaauGposka No 15),

ITocne Tpervero peGpoBoro kaaubpa (¢), eClIH OH HMeETcs, Clie-
AYIOT ONATb ONHH HJH JBa NJacToBhIX Kanubpa (kaauGpoBku Ne 3,
5—7), npenuiecTByioliHe NOCAENHEMY H BCerha 0Gf3aTeIbHOMY peb-
pocomy Kamubpy (d). dror peGpoBofi KanuGp B GONBIIMHCTBE CJV-
Yyaes SABJIfAETCH NATHIM C KOHLA, pexe IIecThiM (KanuGpoBKH Ne 4,
6, 10) mau uerBepthiM (kKanuGpoBku Ne 7, 14, 15).

Hasnauennwe nocnegsero peGpoBoro KanuGpa — npuaaTh — TOY-
HYIO BBICOTY peJibCy H B NOCJHeAHUHA pa3 pPasfaBHUTb MNATY.

[Mocnegnne TpH-uyeThipe KaaHGpa BbHIPAaGATHIBAIOT TOUHLIA Ipo-
bunp peanca.

Hltak, Mbl BHAHM, 4TO OCOGEHHOCTBIO KaJINGPOBKH peabca 110
cpaBHeHHIO ¢ GaJKofi ABJIfeTcA He TOJbBKO YepefoBaHHEe PpacmoJo-
EHHSI OTKPBITHIX H 3aKpPHITHIX KaJHOPOB, 3aMeHsIoLee KaHTOBaHHE
nonocsl Ha 180°, HO y HeOZHOKpaTHOe KaHTOBaHHe mnojocel Ha 90°
s ayuiuefi BeIpAGOTKH ¢iaHNa MsThl M BHICOTH penbca.

Jas 3Tofi neJH NPHMEHSIOTCA 4YeThipe, TPH HMJIH Ba peGpoBbIX
nponycka (MHOrna HasblBaeMbIX TABPOBLIMH), H3 KOTODBIX MOCJEl-
Huft (d) sBNfeTCs CaMbiM Ba)KHbIM H HMeeT IIOYTH OJJHO H TO K€
NoJIOKeHHe Bo BceX KaauOpoBkax., OOBIYHO ero crapaioTca Home-
CTHTh B NATOM HJIH ILECTOM IMPOMYCKE OT KOHLA.

[Mocnennue uernipe KaauGpa (MHOTAA TPH HAH NATH) B 6OJb-
ITHHCTBe CJIyyaeB TOMXJAECTBEHHH, HO HHOrAAa BTOPOH W TpeTHA OT
KOHLIA DACMoJIaraioTcsi ¢ HAKJOHHOR OChI0 CHMMeETpHH (KaiuGpoB-
ku Ne 1, 14 u 15), uTo obneruaer u yayuiwiaer pacTouky BaJIKOB,

Kaaubposka pesocos 285,

a_TaKxke MOBBLIIAET CPOK X CIYKOel. KpoMe Toro, B mux xopomo
oGpabaThiBaloTCA (hNaHUbl NMATHl, @ 3TO NO3BOJSAET YMEHBLUIHTb UHC-
Jo pe6poBLIX NPONYCKOB.

YmenblieHHe uncNa PeOPOBbLIX NPOMYCKOB  CJAEAYET CYUHTATE
1esecoo6pasHHM, TaK KaK B HHX HeH30e)KHA 3HaUHTENbHAs Hepas-
HOMEPHOCTb BBITAXKKH OTHEJNbHbIX HacTed mnpoduis, a clenosateln-
HO, NPHU MOHMXXEHHH TEMIIePAaTypnl TOHKHX wacTefi (B OCOGEHHOCTH
¢naHues MNATb) — M BO3HMKHOBEHHE 3HAUHTENLHBIX BHYTPEHHHX
HampsikeHH#. B TakoM ciaysae npu He BMOJHE OMHOPOOHOM  MJIM
HEJIOCTAaTOYHO PACKHCIEHHOM H YHCTOM MeTallle BO3MOXHO MOsB-
JeHHe PBaHHH Bo (M1aHUax NATH peibca M B APYTHX YacTAX Mpo-
¢uns. Illupokoe npHMeHeHHe KOCOrO pPAaclOJOMKEHHS OCH CHMMET-
pHE KaJHOpoB MPHBENO K BhipaGoTKe KanHGPOBKH, B KOTOpO#H pel-
poBble KaauGOpel (¢ M d) COBEpLIEHHO YCTPAHAIOTCH, KaK NpemIoxe-
Ho KaiuGposiinkamMH A. A. Kopuubepom u 3. K. Kpukenrowm.
Kannbpoeka sra mpexpcrasiieHa Ha puc. 1211,

Ha puc. 122 nana oGniyHas KalaHOpoBKa.

B kocoit kanuGposke (puc. 121) ocraBieHbl TONBKO ABa pebpo-
BoIX Kajaubpa a u 6, U3 KOTOpbIX Kajubp a sABJIseTcH, COGCTBEHHO,/
He pe6poBbIM, a paspesaioLiuM, Hanogobue nepsoro xaaubpa B yr-
7MoBOM MNpoduie. DTOT KaJHGp 3HauYMTeNbHO Yympouaer nedopMa-
o B peGpoBoM Kaaubpe 6, TAe BHITSIXKKa (JAHIEB MOXKeT OHTh
cpaBHeHa c of0me#l BHITSXKKQH mpoduas.

JanbHellnag BoipaloTKa IUMPHHBL H TOMIIHHBL (DJAaHLEB NATH
XOpOIUO OCYILECTBASETCH B KOCO PacNoJIOXKeHHbIX Kaaubpax, Tak
KakK (aaHupl moouepeano obpabaThiBaloTCs peCOpAaMu Pa3HEIX Ka-
au6poB, a BCAEACTBHE uYepeiOBaHHS NPONYCKOB (pMaHUEB B 3aKpbl-
THIX YacTAX KaauGpa YTOYHAIOTCH pa3Mephl ¢JaHUEeB N0 HX AJHHE.

Packprite Kaau6poB, O6jarofaps 3HAYUHTENbHOMY YKIOHY rpa-
Hefi peGopa, obaeruaer 3ajgady MoJockl B KaluGp M M03BoJseT cBe-
CTH N0 MHMHHMyMa YIUHpeHHe N0 BbICOTE PeJbCOB H Jla)Ke.B HeKo-
TOpbIX CAydYasix AenaThb ero OoTpHllaTebHBIM JJs Jyyluefi mpopa6oT-
kH Marepuana. MsHowenHble rpaHu peGopx 31ech JIErKO PeMOHTH-
pytorcs, 6Jjarogapsi MX 3HAUMTENbHOMY YKJOHY.

Onuako BbIGpaTe cxeMy KaauGpoBKH, paaiowelt HauGoabluHe
BO3MOXHOCTH H30eKaTh 3HAUHTENbHbIX BHYTPEHHHX HANpsKeHHH,
eme HemoctaToyHo. Heobxoaumo mnponopuHoHHpoOBaTh — OTAENbHbIE
yacTd npoduna Kakaoro Kanubpa Tak, uToObl BHLITAXKH B HHX Obl-
JH OAMHAKOBLI. ‘

9710 Jerko OCyLIecTBHTb HA yepTexke KaJHOPOBKH, HCXOAS U3
YHCTOBOrO Kaiaubpa M NOJb3YyACh MpPaBHIaMH MNOCTPOeHHs GJaaHleB
M LUeiKH, NpPHMEHSAeMbIMH NpH Kalnu6poBKe ABYTaBPOBBHIX OaloK.

[IpaBHIbHOCTL KaJUGPOBKH MEPBLIX MO NMOPSAAKY NPOKATKH MNpo-

! TMMopoGHast KaauGpoBKa Ohaa chesaa MHXK, C, Il, MukoBHM Ha 3aBope HM.
Ierposckoro.
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NyCKOB N0 KauauGpa, NpeMIlecTBYIOUIEro NocaeAHeMY pe6poBomy
Kanubpy (d), B OTHOIIEHHH PacTpefeleHHsl BHITAXEK 0co6Oro 3Ha-
YeHHs He HMeeT: 31eCh He yrpoxaeT BO3CYXIEHWEe ONACHBIX BHYT-
PEHHHX HanpAXKeHuH, TaK KaK TEMIeEpaTrypa MeTajja B 5THX KajauG-
pax o6bikHoseHHo He Hmke 1000°. Ho mpasuabHocTb pacnpenene-
HHSl BBHITSDKEK B Kaaubpax nocie MocjaeaHero peGpoBOro npomycka
(d) wurpaer Goxbluylo POJb B OTHOIUEHHH COCTOSIHMSI MeTanja moc-
Jie NpPOKaTKH, TaKk Kak B 3THX Kaaubpax TOHKHE YacTH — HOXKKa
H Quaanub nAatel — GblcTpo oxnaxpawrces, OGblyHO TemmnepaTypa
KOHIA TNMPOKAaTKH T'OJIOBKH peabca Kojedserca B npepernax 900—
980° a Temnepatypa GaaHUEeB HOWKKH, KOT[Ja OHH. HAXOMATCH B Ka-
JmGpe, okoao 850—930°. Ho uHorga teMmepaTypa KoHLA TNPOKAaTKH
ronosku nasnaer ao 800°, u Torma ¢aaHubl NMATH MOTYT OXJaIHThCS
Jo 750° uan maxe Huxke. B nocinenHem ciayuae B peiibC€ MOTYT
BO3HHKAaTb BeCbMa 3HAUHMTEJbHbIE HANpPSiXKEHHS.

HaunGonee onacubiM sBAsieTcss nocnefHHii peGpoBoii  KanH6p
(d), B KOTOpOM HUKOrAAa He ObIBae€T NPaBHIBLHOTO pacrnpeneieHus
BbITAXKEK. B Hem M nocne Hero npH IOHHXeHHOH Temnepatype
IIPOKATKH H NPH HeJoOpOKaueCTBEHHOM MeTajlle MOXHO OXHIATh
BO3SHHKHOBEHHSI PBAHHH M TPELIHH,

KanuGpoBka penbcoB, Kak M BCAKHX APYrHX npoduieii, He
TONbLKO HMeeT LEJbI0 MOJYYHTb TOUYHBIH NPOGHIAL H HEHANpSKeH-
HbIfi METaJJ, HO W [peciefyeT 3ajfaud 3KOHOMHUECKOro Mopsiixa:
COKpAaTUTh MapK BaJKOB H YMEHbLIWTh HX H3HOC, AOCTHTHYTb Me-
Hee uyacTofi u GoNlee yHoOHO# NepeTOYKH BAJNKOB, YAJIHHHTb CPOK
cayx6pl HX H T. A. [as 3toro noab3yiorcs peGpoBbiMH Kajubpa-
MH, KOCO# xaJuOpoBKOA H APYFHMH INpHEMaMH.

3. Mpumep KaAHGPOBKH PeENbCOB

Ceuenue 3aroTOBKH NSl PEJIbCOB ONPENENSIOT MO  CJAEAYIOUIHM
thopmyaam:
H=16H,,

B == BO -—.\..JB,
rie . H, — mHpHHA 0ATE XOJOZHOIO penbca,
B, — BbicoTa LuefiKH ropsidero pedbca,
YAR — cyMMapHOe YHIHpEHHe fIpH TpUKaTKe.
B kayectBe npumepa npusenem pacuer KaJdHGPOBKH PYNHHUHO-
ro peabca Ne 3 B nNsiTh NPONVCKOB L.
O6o3naveHus XOJOAHOTO MDOGUIS KaHbl HA pHC. 123
II_3laamepm peabca B XONMONHOM COCTOSIHMH (B MM) CJedyIOLIHe,
ATa:

1 Pacuetr caenan uHx. Capmahowm.
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1
= — = 2
tga == = 0,286,

2 - 38,5 mm,
0,236

a = (x—h)tgx=(38,5—23,5) - 0,286 = 4,29 mn,
b=xtga=238,5-.0,286 = 11,02 mun.

X =

z . 3y -Meiik a:
h————r > B, = 65 M,
~d 05
S |22l e d=T mum.
S~q Tonoska:
- And h=125—35=9 mn,
7 tg8 = 0,286,
< 17
{ : = —'——35=55094 mn,
0,286
a=17—12,5-0,286 == 13,42 Mmnm,
= \]m\b — x1gB=5594- 0,286~ 16,0 mm.
(/‘? b Clo~ Paamepn TFOTOBOTO

npoduis B ropsyeMm co-
CTOSIHHH TMOJIYYalOTCA  YM-
HoxKenueM h, a, b, B u d
Ha 1,0125, Otciona umeem
clefyiolUHe pasMephl,

= -

Puc, 123. O6o3snaueHHe 9JeMEHTOB
pesnca

hy =238 MM, tga=-21"% — 986,

Iy

b = 38,9 M,

iga
by = 11,16 s, Qu=~; (4,34 + 11,16) - 23,8 = 185 mu’.
Hledixka:

a, =434 Mm, x=

B, =658 sy, dy=17,09 mu, Q. =65,8:7,00=466 mrn.
Fonoeka:
4, = 13,6 MM, tga= l';—"_ = 0,286,

1
b,

tga
By =9,11 mm, Qr=‘_?ﬁi2‘_‘b£.9,11x136 MAd.

by =16,2 Mm, x= = 56,8 MM.

O6mas maomans Q; = 1108 mm2.
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KoaQHuLHeHT BBITSXKKH B YHMCTOBOM KanuGpe npumem p, =1,11;

1
KO3(HIHEHT k=i_1'1= 0,9 kak mas Bcero npoduis, Tak H AAA €ro
5JIEMEHTOB.

Haxomum Temepnr miouiazp 3JeMEeHTOB H MOJHYIO INIOMLANAD IPEA.-
oTAeJouHoro Kaaubpa:

Qrrx=1,11-136 = 151 mam® (nBaXKAbI)
Quur=1,11-185 =206 um* »
Quu=1,11.466 =518 mum?

Q; = 1232 Mm?

Pa3smep 3aroroBku:
H=16:54=286,4~85 mMm.

Jna onpeneneHdss WHPHHLI 3arOTOBKH 3aJaeMCsi CYMMapHbIM
yiuupeHiem YLAB =10 mm, cuuras Ha nponyck ~ 2 mm (B Cpeg-
HeM). Kak BbifiCHEHO paHbliUe, YUIHPEHHE MOXHO JOBOJLHO CBO-
GOMIHO BapbHPOBaTh B LIMPOKHX INpeleiiaX, TaK Kak 34eCh HMeeM
AeN0 ¢ HecBOGOMHBLIM H BbIHYXIEHHbIM YILIHPEHHEM.

CaenoBarelnbHo,

B =65—10 = 55 mnm.

Hrak, ucxomHas 3aroToBKa
BH =55 X 85 mm; Q= 4675 mm>

Cpenuit Ko3(pHIHMEHT BBITSAXKKH
& [ '
4675
p.m=]/—1—23—2=l,395 Wik, = 0,717.

Cpemlee OTHOCHTEJNBbHOE YMEHbIUECHHE CEeyeHHsd:
a, = 100 —71,7 = 28,3%.

Pacnpenenum noayuaemeie 4 X 28,3 1139 Mexnay uernippMa
nponyckaMH, Kak NoKasaHo B pacueTHo#i Taba. 85.

INpunuMaeM cxeMy kaaubpoB 6e3 peGpoBOro HMpomycka, TaK Kak
TOYHOCTb BBICOTHl PYAHHUYHBIX PelNbCOB MOXeT ObITb BbIAEpXKAHA
MeHee CTporo, ueM TdxKeablXx. Kpome Toro, aGcosoTHHIE HaBJEHHS,
HCTHpalolllie KajaHOphl, 3/€Chb 3HAUHTEJNbHO MEHblle, YyeM MpH mpo-
KaTKe TAXKeJNbX mnpoduaefi, a cJaexoBaTeJbHO, MeHbIIE H3HOC
BaJIKOB.

Cxema mpencraBieHa Ha puc. 124. 3axphiThle yacTH KaJuOpoB
MOKa3aHbl JXHPHBIMH JHHHAMH. B HHX yTSXXKy ¢aaHLUeB NATH H ro-
JIOBKH NpHHMMaeM 2,2—5 mm. YiuHpeHHe B OTKpPBITHIX (pJaHuax
NATH NPHHHUMaeM | MM, a2 B OCTAQJNbHBIX YaCTHAX TOJNIOBKH — YTHKKY
HJIH BepTHKaJbHOe oOxKatve 1 M.

19 Bakas 576



Tabauya 85
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Pacnpenenenne naomanefi kaanGpos no nponycKkam

=g
«
©o
U -
== =3 ol = °og
EI=tT | é I °|? N cﬁ' Pacuer pasmepoB mpuBoaum B Taba. 86.
2 © £ 122 oy e INpoure nHHellHble Pa3MEphi SJNEMEHTOB KaluGPOB, Kpome mieeff,
<Q o= pasMepbl KOTOPHIX yKa3aHbl B TaGa. 85, onpejenseM HCXO4S M3 miIO-
0 2} = !
gg%%sﬂ
O
<+ © 0o
R T
a3 @ 010 > a4
] Saacs A | < 13
ot ] o8 ‘
o Puc., 124, INonoxenyne KaAHGPOB B BalKaX: XHPHHMH JHHHAMH HaBeJCHH -
S8AKPHITHEe YacCTH KaJlKGpOB
1| szags —
wEER M majedl, MOJOXEHHSI KOHCTPYKUMOHHOA TOYKHM H TOJbLKO uro HalijieH-
Ll M
Il icl\ll HbIX BBICOT.
. 10O N~ © g| ™ _:E SR 7 Kaaunbp 2 '
3 2RI&5 | € ++ N [onoBKa, BepxHsAs 4acTb: Tonoska, HUXHA 9acThb:
= Ly «
o . ’
i =8 x =56,8 mm X=568 MM
-]
E $ 0 By = 10,1 mu hy = 12 MM,
0‘.: (O vt [ vt et | g 3 11 ’ \
| SERRY 2 =8 88 Qerr =151 Mn? Qrz = 151 M’
& =4 dd Q. 151 ;
§ « £ s < N mn = rar _ 151 14,95 Mm; my= -, = 12,59 mm.
« DN P01 & + ++ h 10,1 :
ol BAPERR a —% X s
| =853 o S m_ s ;
tga::——-ls—h—=0,289; tgﬂ=x—_T—5h’=0,248 .
x—0,51,
—HTER am = (x — h)tga = 13,5 Mu; ay,=(x—h)tgB=11,1 mn.
—— v — - =0 -0 b =X G=168 MM; b2=thp=l4vl MM.
-— = °’€3 -:H ot 11 ’
™) . .
[lata, sepxuufi aaHen: Mata, HuxHuf Quranem:
Q?E%ﬁ. X = b, =”_'2_;g_=38,9 MM, x=38,9 MM.
COCODO tg a 0'
hr = 23,5 mm (Tabn. 86); hg =26 mMm 2(Ta6n. 865);.
g E Qum = 206 mm® (Tabn. 85); Quz = 206 mm? (Tabn. 85).
SRR | g g g2 Q 206
e g g § E my = oll _20_6_. = 8,766 MM, my = 2% = 75923 MM.
e o h 23,5
gE ok n :
- 3 B x < o m my -
2 £ 2 Fa | ¥ 55 tga= I .0,3229; tgB= TTom = 0,3059.
2 —N D B 2 z o =4 = x—-0,5hn ,ohg .
] =) Q, a. RN a, =X =3 9 MM
: 3 £ E| %% | 2| i an=(x—hy)tga =5 mu;  ay=(x—hy)tgh=3, :
2| &1 & | & | by = xtga =12,6 mu: by=xtgh=119 mun. :

19+
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Takum e o6pasoM OnpefensieM pasMepbl OCTANbHBIX XaJHG-
POB. -
Bce pasmepnl cBefiennl B Tabn. 87. Pumckumu nudpamu 0603-
HaueHbl BepXHHe YacTH, apaGCKHMHU — HHIKHHe.

. Tabauya 87
CsoaHan Ta6anua nadajeii W pa3Mepos Kajau6pos
{(n9Th NPONYCKOB)
DIteMeHTH
t b
N xanmbpa m = Q; £ = mam ¢
ofo3HA- | momans tg g M MM
qeHAA M2
Q1 136 - 0.285 13,6 | 16,2
1 | Qy, 136 —_ 0,285 13,6 16,2
l Q1 185 —_ 0,286 4,34 11,16
Qul 185 —_ 0,286 4,34 11,16
Qn 151 13,95 0,289 13,5 16,8
2 Q,. 151 12,59 0,2487 1,1 14,1
Qur {. 206 8,766 0,3229 4,9 12,6
Qn‘ 206 7,923 0,3059 3,9 11,9
Qi 207 15,22 0,3044 13,2 17
3 Q. 207 15,92 0,3165 13,9 18,0
Quiux 282 10,44 0,4112 4,9 16,0
Qq, 282 11,28 ,4273 5,04 16,6
Qv 201 19,93 0,4027 17,0 17,0
s - 201 17,12 0,3544 14,1 20,0
Quv 397 15,27 0,3895 7,6 22,9
{ Q. | 397 13,70 0,5611 5,6 21,8
Qv 424 21,18 0,457 17,0 26,0
5 rs 424 22,31 0,468 17,7 21,1
Qv 576 18,58 0,794 6,3 30,9
Q, 576 19,86 0,833 8,1 32,4

[IpaBunbHOCTE BLIGPAHHBIX KOYHUHEHTOB BBITSKKH, a CJENO-
8aTeJbHO, pa3MepoB KaJHOpPOB M YHCIa TNPONMYCKOB, NPoBepAeTcA

4 3

wo npasuny d,=d,+ goir-) (puc. 92). Ecan orcrynneHus GynyT
npeBbNUATH 5% npotuB KaHHbIX pacueTHofi Tabm. 77, 10 Heo6Xo-
KMo OyzeT H3MeHHTb KO3(HIMEHTHl W YMCJIO NPONYCKOB.

Kaaubposica peascog™ 20%

Ioncrasasis BMecro d y H d, 3HaueHHe b W3 OTKQBITOR B 3a-
KPBITYIO 4acTb, HampuMep, mjst 5-ro Kanubpa, tae d,==32,4 u d,=
= 21,8, HaxoguM: . !
22,97

200
30,9>25,5.

30,9 = 22,9 +

Orcrynnenne Gompmie 5%. Takoe ke OTCTyMJIeHHE HAaXOIHM
M JJsi OCTaJbHbIX KanuGpoB. CiefoBaTeNbHO, HAZO YBEJIHYHTb UHC-
a0 mpomyckos. CHelaHHBIi TaKAM e CUOCOGOM pacueT Ha  Cemb
T(POMYCKOB JaeT NocJe NpOBePKH yNOBJIETBOPHUTENbHBIC Pe3yabTaThbl.
dta KaauGpoBKa, NMpeicTaBjieHHas B Taba. 88 u 89, Moxer OhITh
MPHHATA KaK YHOBJIETBOPHTEJNbHAS,

Jaa storo cayuas HMmeem )

6
/ 4675
Pm = '1.—25 ~ 1,24 WJIn km = 0,805-

CpenHee OTHOCHTENbHOE YMEHLLIEHHE CeueHHs
a, = 100—80,5 =19,5%.

Pacnpepensem 6-19,5=1179% na mecro
KakK yKasaHo B Taba. 88.

HepaBHbIx gqaérel,

Tabauya 88
Pacnpesnenenne naomafeX Ha 7 xaamGpop
Ne [0} B AB
Kanabpa % k | mns 3 » ,,3,'"2 ot | | o | mm
1 10 {0,90 | 1,11 | 1108 | 136 | 185 466 | 65,81 4,1} 1,8
2 18 0,821 1,22 1232} 151 | 206 518 1 65,0 | 8,6 1
3 10 | 0,90 1,11 { 1503 | 185 | 250 632 | 64,0 99| 1,2
4 11 | 0,89 | 1,125 1670 | 205 |. 275 702 [ 62,811,2| 1,5
5 31 | 0,69} 1,45 1876} 230 | 310 798 | 61,3 13,0 1,8
6 31 {0,690 1,45 (2718 | 333 | 450 | 1156 | 59,5 | 19,4 | 2
7 16 | 0,84 | 1,19 | 3040 | 483 | 652 | 1676 | 57,5 | 29,2 | 2,5
3aroToBKa | — — — | 4675 — —_ — [ 55,0 — —_

ITozicueTs! MOKasHIBAIOT, YTO BeCbMa' TPYAHO, Jaxe 3a CYyeT H3-
d,.
Menenust h, Bcerma ynosneroputh mpasuay d,=d, + 57 .

Bnpouem, yxe u paHee GLUIO YKa3aHO, uTO HE BCErAa cienyer AEp-
Xatbca mapamerpa 200.
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Hccenenosanus NefcCTBYIOIIHX KajJHOPOBOK pelbcoB, Oalok K
mBeJJiepoB HeGOMbIIOrO pa3Beca Ha HAIIHX 3aBOJAX [IOKA3bIBAIOT,
YTO MOXHO NPHAEPIKHBATLCS 3aBUCHMOCTH

dz

dy=dx+ﬁ)

a2
' y=dx+‘36'

Tabauya 89

Csonnag TaGaHua niaomafeli # pasMepos KaamGpos (CeMb NPOMYCKXOB)

N 0O0osHA~ o] tg « nan a b k
Rannobpa | weHmA MMt m tg B MM Mu
| Qi =Q,| 136 - 0,285 13,6 16,2 9,1
{ o1=Q, | 185 — 0,286 434 | 11,6 23,8
Q11 , 151 14,35 | 0,289 13,5 16,8 10,1
0 ra 151 12,50 | 9,2487 | 11,1 14,1 12,0
Quir 206 8,766 | 0,3229 4,9 12,6 23,7
Qq, 206 7,716 | 0,3026 3,7 11,8 26,7
Qi 185 11,5 0,2383 | 12,5 16,0 12,4
3 re 185 14,23 | 0,283 12,4 16,1 13,5
' Qurx 250 9,07 | 0,362 4,1 14,1 27,7
Qg | 250 9,775 | 0,3753 4,9 14,6 25,7
Qv 205 15,3 0,3055 13,1 17,2 13,4
. r 205 13,67 | 0,2772 | 11,6 15,8 17,0
Qurv 275 10,09 | 0,396 |- 4,7 15,5 27,2
Qu, 2175 9,477 | 0,304 3,4 15,1 29,7
| Qv 230 14,94 | 0,4704 | 12,6 17,3 15,4
| Q. 230 14,38 | 0,2046 | 12,0 16,8 18,0
W Qu | 310 | 99 | 04456 | 3,3 | 166 | 31,2
Qu, 310 10,62 | 0,4369 4,1 17,0 29,2
Qv 333 20,30 | 0,6622 | 16,9 23,7 16,4
‘ 6} Qp, 333 15,49 | 0,3363 | 11,9 19,1 22,5
l Quyr | 450 14,66 | 0,6224 5,1 24,1 30,7
Qq, 450 13,35 | 0,6056 3,2 23,5 33,7
Qvit 483 21,09 | 0,4651 15,8 26,4 22,9
Q. 433 20,55 | 0,4276 | 15,2 25,4 23,5
7 Quve 652 18,53 | 0,8749 3,2 26,9 35,2
Q, 652 19,76 | 0,8262 5,2 35,1 | 33,0
[

Kaarubposxka penvcos 205

DT 3aBHCHMOCTH YNOBJETBOPAIOTCA BIOJNHE ISl MPOKATKH pelib-
d 2
ca Ne 3 B cemp nponyckos, Ecnu npu stom d, >d, + 5o Ha 5%

HJAH HMeeTcs pPaBeHCTBO, TO KalHOpPOBKAa  YIOBJETBOPHTENLHA
B CMBICJIe HalpSXKeHHH B 3aKpbiTOM ¢QuaHue.

B orkpuiTom ¢unaHue d, Moxer GbThb 3HauHTeNbHO Gonbine, Tak
KaK TaM MexJay pe0opaaMu pasHbIX BaJKOB HET BOJOUYEHHS.
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Puc. 125. Kamu6poska peanca, Knetp 1

H3noxxeHnele Bbille MeTOAH KaJHUGPOBKH HAlOT BO3MOXHOCTD
Jlerko pasobpaTbca B TaGJHUAX M uYepTeXKaxX KadAHOPOBOK pPeNbCcoB
H JPYTHX ClNelHaJbHBIX Npopuied.

HefictBylomas xanuGpoBka peabcos THna P-43 npuseleHa
Ha puc. 125—136 (kaauGpoBIHK TOB. BHHOKYpOB).

Ilpokatka npomsBoaurcs B Tpex Kiersix crana D=—=800 mm 3a
ZAeBsATb NMpomycKkoB. Hymepauuss kaauGpoB 3ech cliesiaHa MO XOAY
TIDOKATKH.
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302 Kaaubposka acounvix npodunrell

4, Kaau6poBxka XeaoGuarblX pejbCoB

Tlpopune xenoGuaroro (TPpaMBaAHOro) pelbCa 3HAYHTENBHO OT-
Juyaercd OT Npoguis oOLIYHOrO KeJe3HOAOPOXKHOro peabca. Kak
BHIHO u3 puc. 137, paccMartpuBaeMblii mpoduibp HMeer riay6okufk
JKOJ06 Ha roJoBke, HEJALIHH MNOCAEAHIOW HAa COGCTBEHHO TIOJOBKY
H nepo (ry6y), BLICOKYIO, OTHOCHTENIbHO TOHKYIO LIEHKY, LIHPOKYIO
NOAOWBY C TOHKHMH (JIaHUaMH H “do.nbmoi«’l nepuMerp; OH aCHMMeT-
PHUYEH OTHOCHTEJNBHO BEPTHKAJbHOA H TFOPH3OHTAJNbHOH oceil.

DT O0COGEHHOCTH peJbCa YCJHOXHAKT KaJdHOGPOBKY HACTOJBKO,
4yTo 6e3 CMeuHaJbHOro YCTPOHCTBA BhIpaGoTKa Npoduis He MOXeT
OHTH OcyllleCTBJCHA.

Oco6eHHoCcTh KAJHOPOBKH KeJNOGYaThIX TpaMBaHHBIX PeJbCOB
3aKJI0yaeTcsd B BBHIJABJIHBAaHHH KeJoGKa B [OJIOBKe pejabca. 1o

Puc. 138, IlocnenoBatenpHee Hajsoxenne o0BOZOB KanuGpos
xKeao64aToro pesbca

BLIAABJIHBAHHE TNPOMU3BOJMUTCA MPH NMOMOLIM CNEUMAJLHOTO POJHKA
C BepTUKadbHOR ockio. Ilpu 3ToM Aas 06pa3oBaHHA NPaBUIBLHOrO
npoduias pOJUK HOJNXKEH He CTOJNbKO BIABJHBATLCA B  METall,
CKOJIbKO Pa3BUrath ero. B NpOTHBHOM cJjiydae OueHb TPYAHO MOJy-
YHTb HYXXHOrO pasMepa «mepos, KOTOpOe HJIH YTArHBAaeTcd, T. e.
JleiaeTcss KOpoue 4eM CJedyeT, HJM, Hao60poT, Upe3MepHO YaJIH-
Hserca. IlosTomy Heo6xoguMO B MOCJeAHEM TpPOMyCKe Bpe3aTb po-
JIMK MO BO3MOXHOCTH Ge3 yMeHbIUeHHA CeueHHs pelbca M BO BCA-
KOM cJjlydae CTPOro coGMaiofaTh PaBEeHCTBO €CTECTBEHHHIX BHITAMKEK.

Karubposra peavcos : 303

Bonpoc o kamuGpoBke kenOGYATHIX PEBCOB NMOYTH COBEPLICHHO He
OCBElleH B JHTeparype.

Ha puc. 138 npusomurcs kaauGpoBKka xKeao0uaThiX peJIbCOB,
rAe Keno6oK o6pasyercsi B MOCHEAHHX ABYX NMPOMYCKaX HAXHMOM
poruka. B npenmocienseM mnpomycke paspe3aHue CONPOBOXKLAETCH
BLITS?KKOA TOJIOBKH, COIJIACOBAHHOA C BLITSXKKOH MATH H LIERAKH.
B nocrensem npomycke pOJHK paspaGaThIBaeT BLIEMKY TaKXe C He-
OoMblIOf PaBHOMEPHO paclpefeJeHHOH BHITSXKKOH BCero mpoguis,
NpUYeM MPOHCXOAHT HEKOTOpas YTAXKKA «nepas. [jas yMeHblleHHS
STOH YTHAXKH CJHEeNYeT OCTODOXHO YCHJIHTb BHITSKKY IIEHKH.

B ta6n. 90 mpuseieHnl auHefiHble pasMmepnl KaauGpoB KejaoGya-
TOro peibca [62]. .

Ipu xanuGposke KejoGuaThiX PeNbCOB TPeGyeTcsl yBEJIHYECHHOE
4yucs0 (pacOHHHX NPOMYCKOB, NMpPENOTBpallleHHe GOKOBOTO CMEHICHHS
BaxkoB H np. Boabluas BhicoTa mnpopuas ocaabaser MPOYHOCTb
BAaJIKOB.

H. H. Kyuko [63] paspaGoTan H NpHMEHHI HAa PeNbCOGANOYHOM
CTaHe OPHIHHAJNIbHYI0 KaJUGPOBKY Xejobuatoro pejbca. Ilpsmo-
yrojibHasi saroroBka neopMHpyeTcs B pAl€ TpanelOHNaJbHEIX Ka-
aubpos. Ha3nauenne 3THX KanHGPOB — MHTEHCHBHOEe 06pasoBaHue
Oynywesi WHPOKOA H TOHKOH NOAOUIBH pejbca. 3a TpaneuoHaasb-
HEIMH KajauOpaMmu cllefyeT He MeHee NMATH PeJbCOBHIX KaJHGpPOB,
B KOTOpHIX OopMasioTcss MOAOLIBA, WIeHKa H YACTHYHO FOJOBKA.

B npouecce pa3pe3ku roJIOBKH pejibca POJIHMK, BbIAABJIHBAIOLIHA
*eJo6OK, BOCIPHHHMAET 3HAYHTENbHOE AaBJEHHE, NO3TOMY OH JHOJ-
XeH OhTb YKpelleH BeCcbMa MPOYHO M YCTOMYHBO.

Pa3memenye Takoli KOHCTPYKUHH MeX1y BaJdKaMH NPHBOZMT
K HEpalHOHAJBLHOMY HCHOAb30BAaHHIO IJIMHBI H oclabjeHHi0 mnpoy-
HOCTH BaJKOB, TaK KaK B 3TOM cjy4ae GoJbliyio 4acTb IJIHHH 604-
KM 3aHMMaer paspesaiolllee NpHcnocoGxeHHe, a MyGOKHE BhHIPe3bl
B Telle BaJKOB, HeoGXOAHMEle AJSi pasMelleHHss KOPOOKH, CHJbHO
YMeHbIIAIOT AxHaMeTp mocaenHux. I[1oaToMy .KopoGKa c pa3pesaioliM
POJIUKOM TMOMeleHa MexAy LIedKaMH BaJKoB.

Jlns npenoTBpamieHHsi NMPOZOJBHOTO CMeIIeHHA BaJIKOB NpHMe-
HeH GYpT Ha WIefike BaJKa, B KayecTBe OMNOPbl AJsi Pa3pes3arouiero
npucnocoGieHua. B sToM ciyuae npomoiibHoe mnepeMmelleHHe BaJ-
KOB IO OTHOLIEHHMIO K POJHKY HCKJAIOYAeTcs, TaK KaK YCHJHA, BO3-
HUKAIOLIMe TP paspe3ke rONOBKM M OTTAJNKHBAIOIIHE pa3pe3alouiufi
POJMMK, YPaBHOBELIHBAIOTCA peakuueii ornoproro O6ypra Ha Tex xe
BaJIKax.

[lpuBemeHnas HHXe KaJuGpoBKa Keao6uyaToro peibca paspa-
6orana Kyuko s penbco6alNoyHOro CTaHa C 4eTHIPbMSA  KIETAMH,
PacnoJIOXKeHHbIMH B TPH JHHHH:

1) nunug 900 — onHa peBepCHBHAs NBYXBAJKOBas KJeThb, AJH-
Ha pa6oueil yacTy Bajaka — 2300 mm, cpelHH AHAMeTp BaJKOB —
940 mm, MOWHOCTL Apuratens — 1250 . ¢.;
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Jianefnbie pasmepnt xaasGpos
Meftra o - o

g BRICOTA TOJIARA BRHICOTA

]

g. OTHOIMEHHE OTHOMEeHne OTHOIMEH e
= MM BHICOT MM TONMAH it BBHICOT

225 - 350 — - —

1 235 —1,04 244 +1,43 205 40

2 | 100 +1,23 | 240 +1,02 | 313 —1,06
3 208 —1,09 186,5 +1,28 267 +1,17
4 169 +1,23 187 —1,00 : 309 —1,16
5 173 —1,02 58 +3,22 285,5 +1,08
6 171 +1,01 50 —1,02 318,5 —1,11

7 178,5 —1,04 38 41,55 275,5 +1,16
8 182,5 +1,02 27 +1,41 264 +1,04
9 178 +1,02 28 —1,04 i 282 —1,07
10 179 —1,01 17,3 +1,62 248,5 +1,13
11 182 —1,02 12,5 +1,38 229,5 +1,08
12 182,5 —1,01 1 +1,14 207 +1,11
13 182,5 +1,00 10 +1,10 182 +1,14

Kaaubposka peascos 305
Tabauya 90
Keao64yaToro penbca
n0mBAa
NOJIOBAHA BHICOTH TONMWHA Y melRN TONIMAHA ¥ KOHHA
OTHOMIEHUE OTHOOICHAE OTHOMEHKE
MM BEICOT mM TONMUH MM TONMAR
B. 47,5 +0 130 +0 107 —
H. 147,5 130 107 —
B. 156,5 —1,06 90 41,44 80 41,34
H. 156,5 —1,06 90 +1,44 80 +1,34
B. 133,35 +1,17 102,5 —1,08 70,2 +1,14
H. 133,5 +1,17 97,3 —1,14 67,5 +1,18
B. 154 —1,15 44,5 +2,3 36,5 +1,92
H. 155 —1,16 44,5 +2,18 36 +1,88
B. 152,5 +1,02 147 —1,06 33 +1,09
H. 133 +1,16 46 -—1,03 36,5 +1,00
B. 155,5 —1,02 47 +1,00 22 +1,50
H. 163 —=1,22 46 +1,00 22 +1,66
B. 143,5 +1,14 30,5 +1,54 22 +1,00
H. 132 +1,18 34,5 +1,33 22 +1,00
B. 136 —1,03 29 +1,19 18 +1,22
H, 128 +1,12 30,5 41,00 23 —1,05
B, 144 —1,06 29 +1,00 10 +1,80
H, 138 —1,08 30,5 +1,00 10 +2,30
B. 104 -+1,38 17,5 +1,66 10,5 —1,05
H. 1445 —1,05 19,5 +1,05 ) +1,15
B. 114,5 -1,10 16,5 41,06 7,7 +1,36
H. 115 +1,26 18,7 +1,04 8,5 +1,00
B. 87 +1,3 16 +1,03 8 —1,04
H. 120 —1,04 17 +1,10 6 +1,42
B. 82 +1,06 14,7 49,00 7 +1,14
n. 100 +1,20) 16,5 +1,03 7 —1,17

20 3axas 576
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IIonoBa To
g. paccrToaHNe OT melKn BRICOTA ONOBAHA BRICOTH
e
(-
S e | oL e | OTRES | aw | Ommemee
0 — — — — — —_
1 25,5 - 220 +40 110 —
25,5 - — 110 -
2 | 365 | —1,4 | 215 +1,02 | 107.5 +1,02
. 36,5 —1,43 — © | 107,5 +1,02
3 40,25 | —1,10 186,5 +1,15 93,25 | +1,15
il 40,25 —1,10 — 93,25 +1,15°
4 | 60,5 —1,50 184 +1,01 92 +1,02
'] 61,5 —1,52 - 92 +1,02
5. | 13,5 —2,01 178 41,03 93,5 —1,02-
L 104 —1,72 - 84,5 +1,09
6: ] 126 —1,02 177 +1,01 03 +1,01
133,5 —1,28 - 84 +1,01
71 124,6 +1,07° | 167,5 +1,06 | 88,5 —1,05
113 +1,12 — 79 +1,18
8 | 122,5 —1,08 148,5 +1,13 71,5 +1,04
114.5 +1,09 71 +1,25
9 | 130 —1,06 148,5 +1,00 77,5 +1,00
124 —1,08 _ 7
10 95,35 +1,06 134 +1,11 62,5 +1,25
135,85 —1,09 — 71,5 —1,01
11 108,25 | —1,14 115 +1,16 59,5 +1,05
108,25 +1,25 55,5 +1,29
12 81,55 +1,33 109 +1,05 60 —1,01
114,5 —1,05 49 +1,13
'3 i +1,06 109,3 —1,00 61,3 —1,02
95 +1,21 48 +1,02

Kaaubposka perscos
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Mponomxenue Ta6i. 90

S10BKa Honoo
TOMMAHA Y MWelKn TOJNMHUHA Y KOHNA paccTofaHue OT INeliKkHn .
riay6usa | mmpuwHa
s M M
N I B i B+ I B
-— —_ — — 0 — —_ —_
— —_ 1] — —
_— — —_— — 0 — —_
— —_— —_ 0 —_ —_ —_
—_ _ 0 — - —
— - — — 0 — —_
— 0 — —
—_— —_— - -— 0 —_— — —
97 - 71,5 - 64,5 — -
97 —_ 72 — 55,5 - —_ —_
97 1,00 | 77,5 1,00 | 63,5 +1,02 —_
97 — 72 - 54,5 +1,02 -
82,5 +1,18 | 68,5 +1,05 | 69,5 —1,28 —
86,5 | +1,12| 68 +1,14 | 60 +1,06 —
77 +1,12 | 62 +1,12 | 64 —-1,17 —
74 +1,11 63 +1,11 | 57,5 +1,21 — —
1 +1,00 | 62 +1,00 | 63,5 +1,0
74 — 63 - 57 . +1,01
69 +1,12| 56,5 | +1,10| 53,85 | +1,18| —
63,7 +1,16 | 32,5 +1,94 | 62,8 —1,10 -
59 +1,17] 50 +1,13 | 53,25 +1,01 — —
63,5 +1,01 32 +1,02 | 49,25 | 41,28 — —_
57,6 | +1,03 74 +1,16 | 54,5 —1,02 40 35
61 +1,01 31 +1,03| 43,5 +1,03 - 24
56,8 +1,01 46 +1,02 | 56,3 -1,03 41 36
60 +1,02 | 29,5 +1,05 | 43 +1,01 — 25

20*
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2) suuns 800 — 1Be onMHAKOBbIE TPEXBAAKOBle KJIETH, Paclo.
JIOKEHHRIE B OIHY JIMHHIO; nnuHa pabovedt wactn Baakos—I1800 s,
Cpennuit nuamverp — 802,5 mm, MomHOCTL aBHraTesnss — 6200 4. c.;
3) JnuuHs 750 — onHa MBYXBaJKOBAas KJeTh; NJHHa paGoueli YacTH
Basika — 1100 mm, cpennuit nnamerp — 747,5 mm, MOLIHOCTL ABHTa-
Terng — 1750 a. c.
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Puc. 139, Paameitenne kanu6pos B xiern 900

B o6xumuoft kaern 900 (puc. 139) wumeercs raagkas Gouka,
OJMH AIHMYHHIA KaJdubp u ABa TPanelOHAaJNbHHIX.

B nepsoii kaetu aunnu 800 pasmemeno 5 KaaubpoB (puc. 140),
4 BO BTOpOHl KieTH — 4 kaauGpa (puc. 141).

ITo ycnoBuaM craHa, AJs obecneyeHHs Mpouecca MPOKATKH Ke-
J06YaTEIX PeVibCOB, B NeEpBOfl KJEeTH NepBele ABa KaauGpa (uiu
BoOOG1IEe YeTHOEe YHCAO KaJHOGPOB) AOJKHH GHTb TpamnelouaaJbHbIMH.

IlosToMy oObiuHbIi MOHTaX (lLIaXMaTHOE PacCHOJOXEHHe IATA
KaJHOpPOB MpH ABYX LIHPOKHX TPAaNeHOHIANbHLIX) HEBO3MOXEH H3-
3a HeNOCTAaTOYHOH INJIHHBI paboueil yacTH BaJKOB.

Bonpoc pelieH 3jecb NpHMEHEHHEM METOAA CONMpPsKeHHA a-
COHHbIX penibcoB KaaubpoB. ConpsikeHHe KaJdHOpPOB LIMPOKO NpH-
MeHsleTcsl B TPEXBAJKOBHIX KJETAX TOJILKO NMPH NMpoOKaTKe CHMMET-
puYHBIX mpodHied. B AaHHOM ciydyae CONpSIXKEHHE TPEThEro H uyer-
BEpTOro KaJuOpoB MO3BOJNIUJIO PalUOHAJNbHO pPacClpeleNHTb HYXKHOe
YHCJIO0 KaJHGPOB 110 KJETAM.

Cama kamu6poBka »KenoGu4aToro pelibCa BHIOJNHEHa MO oOO6Lie-
NPHHATOMY MeTOAy AAsA (JaaHueBnx npoduiefi, ¢ yyeroM ykaszaH-
HHIX Bbllle OCOOEHHOCTEHl JaHHOTO TNPOQHIS.

BBupy TPyOHOCTH NOJyYeHHs MOJOWIBLI ¢ TOHKHMH H BBbICOKHMH
(dbaaHUNaMH, BepTHKalbHOe O0XaTWe B 3aKPHITHX (aaHHax 3HAYH-
TeNbHO YBEJHYEHO IMPOTHB OObIYHOro. IIpHMeHeHbl vyeThlpe Tpa-
MenoHJaNbHbIX KaJubpa, B KOTOPHIX 33 CYET BBIHYXKIEHHOro yiiHpe-
HHSL TIPOHCXOAMT OOpa3soBaHHE IIHPOKOH MOAOILBHI.
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: Puc. 142, PasMemenune KaanGpos B YHCTOBOI
' xiaern 750

~ Takum o6pasoM, B 3Tofi OpHrHHAJbHOA KaduGpOBKe OCYIIECT-
BJEHO CONpsiKeHHe (DACOHHEIX ACHMMETPHYHEIX KaJHGpOB W MNpH-
MEHEHO PACMHOJIOKEHHe Pa3pe3alolero poJHKAa MeXIy LiefiKkaMu
BAJKOB UHCTOBOH KJETH C OCTPOYMHBIM CNOCOGOM MpEedOTBpALIEHHS
‘TIPOJOJILHEIX CMEIIEHHH BaJKOB.

YACTD 1V
PACXOJ1, SHEPTHHU TPU MPOKATKE
M MOLIHOCTb CTAHOBBIX JBHMIATEJIER:"

» IJIABA 18
METOAbl ONPENEJNIEHHSI PABOThl NPOKATKH

PaspaGartuiBass KanuGpoBKy mnpoduis, HeoGXOAUMO YYHTHIBATH
pacxon 3HEpPrHH Ha MPOKAaTKY H TPeGYIOIYIOCA MOMIHOCThL JBHra-
TeJIs.

Touno ompe/ieuTL pacxof SHepPrHH BO BCEX CJAyyasdX NpPOKATKH
MPOCThIX H CHOXHBLIX (pacoHHBIX mpoduiell H3 CAUTKOB WIAH o00XKa-
TOA 3arOTOBKH, YTJIEDOAHCTOH HJHM JIErHPOBAHHOA CTajH, NPH pas-
AMYHBIX CKOPOCTSIX [Mpolecca H TeMIepaType Meranja, — Bce el
AOCTaTOYHO TPYAHO, HECMOTPsI Ha OoJblIHE AOCTHXKEHHA B  3TOR
06JacTH COBETCKHX YUeHHIX.

Bonpoc ocnoxnsiercss, B 4aCTHOCTH, T€M, 4TO KpOMe COGCTBEHHO
pabothl nedopManuH ABHraTeNb ROMKeH GhIThb PacCUHTaH TAKXKe Ha
BHINOJHEHHE:

1) paborel Ha npeoxoNieHHe BHYTPEHHHX HAMpPSXKEHHH B Meran-
Jle, BO3HHKAWIIHX BCJAEACTBHE CJIONKHOIO MEPEMEILEHHST €ro Tox
JeAcTBHEM HEPABHOMEPHOro o6XaTHA B Pa3HbIX 4acTaX MPOQHIs;

2) pa6oTbl TpeHHs MeTasmia B PyubAX, sBAAOLledcd (QYyHKUHeH
MHOTHX TlepeMeHHbIX (aKTOPOB NMPOKATKH;

3) paGoTsl Ha mpeoxoJieHHe TPEHHSA BPALIAIOIIKXCH JAeTaded
craHa (pabGoThl XOXOCTOro Xo0na);

4) nonoJHHTENbHOH paCOTHI HA TMPeodOJNeHHe TPEHHS BO BpeMs
MPOMNYCKOB, CBepX PabOTH! XOJOCTOrO XO0Aa;

5) paboTbl YCKOpeHHs HABHIKYIIHXCA uacTell CTaHa.

Ha nomompb B TPyAHOM Jejie TEOPETHUECKOTO ONpENeNeHHS pa-
GoTHl TNPOKATKH TNPHXONMT CTATHCTHYECKUA MeTOJ HCCIeNOBaHHs
paboThl CyUIeCTBYIOUIMX NMPOKATHBIX CTAHOB B COYETAHHH C aHa-
JH30M CTATHCTHYECKHX NAHHBIX TPH MOMOILH AHAJNHTHYECKHX METO-
JOB HCCJEOBaHHS.

Taxo#i KOMOHHHPOBaHHLIH MeTOJ HaeT BO3MOXHOCTb YCTaHO-
BHTh HEKOTOpble NpakKTHuecKHe KO3(HUHEHTH, 0GOOIIEHHe KOTOPbIX
no3BoJigeT yxe 6ojlee TOYHO ONpeneduTb paGoTy NpPOKATKH M Tpe-
GYIOLLYIOCS MOWIHOCTH JBHraTefefli CTaHOB.

t Tlo crathe A. Il. BEHOrpanoBa, Pacxon sHepram NMpm NpoKaTKe K
MOINHOCTh JIBHUraTeJel MpH cTaHax, ¢«Metamnyprs, 1929, Ne 2, 3, 4.
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INepeuncnennnie cnaraeMble paGoTbl NMPOKATKH MOXHO pasGHTHL
Ha JBe IPYNIbL:

1) uucras paGora npokaTtku A,, B KOTODYIO BXOIAT:

a) paGora nedopmauun Metanaa A; (Bkiaouas paboTy CJ0XK-
HBIX TepeMelleHU#),

6) paGora TpeHus MeTalayna B Kaaubpax A,

B) JONOJHHTENbHAsA pabora TPEeHHA BpaliaoUIuXca  Jeradei
craHa Az Bbi3BaHHAs AaBJeHHeM MeTajlJla Ha BaJKM BO BpeMs
IponycKa;

2) paGota xomoctoro xoza Ao, B KOJOPYIO BXOAT:

a) pa6ora Ha NpeONOJEeHHE TPEHHs BPAIIAIOUIMXCA JeTajed cra-
Ha mpu XoJocToM xoze As,

6) paGora ycKOpeHHs BpalaloUmIUXCsi AeTajell craHa As.

1. TeoperHuecKHe MeTOAbl OMpejeseHHs PpaGoTHl NMPOKATKH

a) Pabora Gepopmayuu (A1)

Jna rteoperuueckoro ompeneieHuss paborb  fgedopMmalHH  TpH
[IpOKaTKe HeoOXOOMMO 3HATh CONPOTHBJEHHE MeTaja AeopMaliH,
pacnpegefeHiie NOJHOrO AaBAEHHA HA BaJOK II0 Jyre 3axbaTa,
HampaB/ieHHe PaBHONEHCTBYIOILEH 3TOTO JaBJEHHS B KaXXaoOM OT-
IeJILHOM CJIyyae pacueTos.

OO6iue TeopeTHueckHe MOJOXEHHS, 3aKOHBI U (DOPMYJIEI, Kacalo-
muecss mepedrciieHHbIX (DakKTOpoB, pa3padaTbiBaluCh MHOTHMH  aB-
TOpaMH, KOTOPBLIM YHAJOCh BHECTH 3HAUUTENBHYIO SICHOCTD B 3TOT
Borpoc [15, 24, 65—78].

He BnaBasico B moapoGHoe onHCaHHe YKa3aHHbIX pabor, OTMe-
THM JIHUIb TJAaBHeflmde M3 GoOpMya mias  onpeAeieHHss pabOThI
nebopMaluy, ONHCAHHbIE B OTEYECTBEHHOM M HMHOCTPAHHOH JHTepa-
Type, HAUHHAsi C TNepBbIX PYCCKHX HCCJENOBAHHH TeOPeTHYECKHX
MeTOHOB pacueTa paboThl NPOKAaTKH, BHINOJHEHHbIX Tume, Bepe-
maruusiM, ToHKoBbiM, I'aBpuienko, I'epMaHoM u [leTpoBbiMm,
MemepckuM u Poxpsesuu-BeneuueM, I'pym-I'pxumaiino u To-
JIOBHHBIM, )

Bce ¢opmyasl mas onpeneleHHs pa6oTel AedopMaunH  HMEIOT
o6mue MHOXHTeaAn p, V u f(0):

A, = pVf(9),

rie  p — CTaTHYecKoe CONMpPOTHBIEHHe JAedOpMalHH,
V — o6beM NpoKaTbIBa€MOro MeTala,
f(0)— dyrKuus nepopmauuu, pasnuyalomascs (no Ilasmosy)
B KOHKDETHOM BBIDa)K€HHH y Pa3NHYHBIX aBTOPOB
(it 08

;in—; In—
H h h 1
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Popmyna Bepewaruna:
o =
A =2 pV(1—k), (64)

1 h
rae R = —PL—qu, B Cjayyae OTCYTCTBHS YIIHpeHHS, R= "

V — o6bem cautka.
dra ¢opmyna He yunTbiBaeT paboTy YIUHpEHHs, a Takxke paGo-
Tbl (opMon3MeHeHHs B (acoHHbIx Kajaubpax. Kpome Ttoro, kosdu-
2,5

IHeHT 3=  AOJMXKeH ObiTb YABOEH, TaK KAk aBTOP (HOPMYJbl Hempa.

BUJILHO TIPHHSJ, UTO YACJAbLHOE 1OdBJICHHE HAa OAHOM BajIKé DPAaBHO
NOJIOBHHE YJACJHBHOro AaBJIEHHA Ha oGoHx BaJjKax.

Popmyaa [aBpuneHko:
Ay = pV,L, (65)

TAe { — KOI(HUHEHT OTHOCHTEJBHOFO  YMEHBIUEGHHS CeyeHHs Q_—Qg.
Ananornyuple ¢opmyan ganu [epman u  Memepekuii. Heno-
CTAaTKOM 3THX (OPMYJ SBASETCA TO, YTO OHH TAKXKe He YUHTHIBAIOT
YUIHPEHHSI.
Gopmyna Purka:
H

y

A=pVin (66)

®opmyna dunka yuurelBaeT yuiupeHHe (npuHueM pabora  yLIM-
peHHs paccMaTpHBaeTcsi KaK SKBHBaJeHTHasfg paboTa BHITAKKH), HO
He YUHTbIBaeT paboThl CROXKHBIX HCTeueHHH B (hacoHHBIX Kajubpax.
Kpome Toro, ¢opmyna tpebGyer CKOPOCTHOH MOMpaBKH B CBA3M
C TeM, YTO OHA He YUMTHIBAeT OMNepe:keHHss. B Hell yuuThiBaercs

. CpedHss apudMeTHuecKas CKODOCTb IBHXKEHHS TMepefHero H 3aj-

Hero KOHLOB NpOKaTa, KOTOpasi HMKe, YE€M rOpPH30HTaJbHas CKO-
pocTb MeTajia B KpHTHueckoM ceuenud [15]. Popmyna ripuronua
AJ pacnpefeseHHss MOLIHOCTH MABHTaTeNss MO MpPONycKaM IpOmop-
LUHOHHpOBaHHeM ee A,.

Popmyna Kuccennbaxa:
A, =pVinp. (67)
®dopmyaa Kuccennbaxa 6nuska k dopmyte PHHKA H coBRnajgaer

¢ mocjenHel mpu OTCYTCTBMH Viuupenusa (AB =0, h—:-ll‘—)
Herpyano yGemutbes, 4To pasHocTh paGoThl NPOKATKH, BbIYHC-
Jgennoit Mo ®uuky u Kucceanfaxy, paBHa pabore, 3aTpauyeHHOH Ha
YUHpeHHe:
H l HL h
Viln— —1In - J=pVIn-""=pVin- = A,,.
14 ( P L) 14 =P B Y

S
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®opmyna Ipeficiepa B HanGojee obliem BHAE:

Inb,V:
= . 68
Al pV ln ’"_1 b"_i V'(‘"‘i) ’ ( )

rie V, —o6veM napajuieNienunefa ¢ H3MepeHHSIMH  BHEILIHEro
oyepTaHHsi GacoHHOro NpodHIA.

®opmyna [Npeficnepa naer Gonee TouHbid, uem mapyrue op-
MyJabl, pacuer paGorel AedopMauHU NPH NMpokKaTke (PACOHHBIX MpoO-
(buyeft, Tax Kak VYHTHiBaeT paGoTy CJHOXKHBIX HCTEUEHHH MeTasia
npu (POpMOHU3MEHEHHH TOJIOCHL.

Bce paccMorpenHblie ¢opmyanl, KpoMe cdopMyasl Bepemaruua,
HMeoT OfMH oOnIHi HEAOCTATOK, 4 HMEHHO — BCe OHH NPHHHMAIOT
B pacyeT CTaTHYeCKOe COTMpOTHBJIeHHe NedOpMaLHH p; MeXIy TeM,
npaBuiibHee OblJIO Obl YYHTHIBATb AHHAMHUECKOE  COMPOTHBJEHHE
AedopMalHH, KOTOPOE MOXHO BbIpA3HTb B JAONOJHHTENBHOM MHO-
xuTene m (Goabwe exunuubl). Kpome Toro, 3T ¢GOpPMYyJbl YYHTEHI-
BAOT JHUIb pajHaibHble CHJIbBI H HE YYHTHIBAIOT TOPH3OHTAJbHBIE
[15] %

HanomuuMm, uTo mpHBejeHHble (POPMYJH MO3BOJSAIOT ONpeNeNaTh
TOJBKO OJHY H3 COCTABJIAMIOLINX MOJHOH paGoThi NPoKaTKH — paGo-
Ty AepopManHd MeTrajja B BaJKax.

Jas BbluHcieHHA TnoaHOR padoThl NMPOKaTKH Tpebyercs yuecTh
elle AOMOJHHTENbHYIO paloTy, 3aTpaudBaeMyl0 Ha TpeHHE MeTana
O BalIK{, yBeJHYEHHOe TpeHHe B MOMIUHIIHHKAX B MOMEHT MNpPOIMycKa
H XOJIOCTOH XOf, CTaHa

6) Pabora Tpenus meraasra 8 Kaaubpax (Asz)

B paGore «edbopmauus Merahasa NpH NPOLOJBHOR MNpPOKATKe
B IMafKHX Basikax» [79] Obwlo MOKa3aHO, YTO Ja)ke NPH NPOKaTKe
B TNIaAKHX BaJKax MeTAaJJ HIeT CO CKOPOCTbIO, HE COBHajaolied
C OKDYKHO# CKODOCTBIO BAaJIKOB, OJABEpPrasichb ONepexeHHIO H CKOJb-
JKeHHIO 2 H, CleIoBaTeNbHO, HCNBITHIBAA Gojlee HJIH MeHee 3HAuH-
TeJlbHOe TPEHHWe B DA3/IHYHBIX TOYKAX MO Jyre saxsaTa.

SiBaenne YUIHPpEeHHA BbI3BIBAET TaKXe TpEeHHe MeTajja Ha 1o-

BCPDXHOCTH COIPHKOCHOBEHHS, HamnpaBJIEeHHOE  BIOJb oépaayromel‘i ’

LHJHHIDHYECKOHR 1I0BEPXHOCTH BAJIKOB.

B cayuae npoKaTKM B KaJduOPOBAaHHBIX BajdKaxXx K CKa3aHHOMY
lobGasnasercs TpeHHe MeTajyla O GOKOBble CTEHKH pyubeB. 3Jech
TpPeHHe MOXeT ObiTb BbIpaXKEHO €l CHJIbHEE, TAK KaK pasjHyHble
N0 pajuycy TOYKH OOKOBbIX CTEHOK pYYbeB HMEIOT Ppas3IHYHYIO
OKPYHYIO CKOPOCTb, B TO BpeMsi KaK MeTanl HAET C MOCTOSHHON
CKOPOCTbIO BO BCeX 4YacTAX JAHHOTO ceyeHHs; GOKOBOE TPEHHE MO-

1 OGo6uenue HopMvya, NpPHBEAESHME HX K YETHPEM OCHOBHHIM THOAM M KpH-
tHueckuii pasGop ux cnenanm M. M. IMasnosmm {151, Ped.
2 B pa6ore A. Tl. Bunorpagosa [79] — «nonstiioMy asuxenuio». I. B,
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erT ObITb CHIALHO OcnallieHO HJIH YCTPaHEHO BOBCE, eCdH yuispe-
HHe TPAaBHJbLHO PACCYHMTAHO.

Ecan npokatka Bemercs B ¢acoHHBIX KaauOpax ¢ pa6oraionig-
MH HaKJOHHbLIMH CTEHKaMH, TO OHH HCIBLITBIBAIOT elle 6Gunbliee
TPeHHe O MeTalJa, B 0cOGeHHOCTH, Korna o6paSorka npoduias npous-
BOAHTCA C NOMOILbLI0 OOKOBOro HaBJEHHS.

Takum o6Gpasom, TpebyeTcsi 3HauHTeJqbHas pa6ora Ha MNpeono-
JIeHHe CHJI TPEHHS MeTaJJla O UHJAHHAPHYECKHE MOBEPXHOCTH PYubeB
( F,;) u o GokoBble moBepxHOCTH pyubeB ( Fg).

Bepewarus NpefJoxua cileaymoomyio GopMysty s Onpelere-
HHua paboThl TPEHHS MeTaJjia B Kaxubpax:

Ay = (0+60) (s — 1))/ PoFy (1+4727=7),

e p  — KOSGHIHUEHT BBITAKKH,

. 1
PCT=TpFlI — CTATHYEeCKOe JaBJieHHe Ha BAJIOK, K¢,

p — CONpoTHBJeHHe Je(opMalHH, Ka/mm?,
F — unanHppuyeckass NOBEPXHOCTb CONPHKOCHOBEHHSI MexIy

METaJLIOM H BAaJKOM, MMZ,

S — pnauHa nepuMerpa Kaaubpa, mu,

b — wmpuHa KanuOpa, mm,

¢ — OoTHOlIeHHe DaGoThl TPEHHS HAa GOKOBBIX MOBEPXHOCTAX
Kanubpa K pa6ore TPeHHsi Ha WHIHHADHUECKHX MOBEpX-
Hoctax (raéa. 91).

Tabauya 91
Tabauua Anaa sbiGopa 3HayeHwiy ¢:1
Nasa kakax ycaosnii medopmanum ¢
O NpoKaTKH B MIAMKHX BAMKAX & .« e « o o v o o o o o« o s 0
Jlna pydses, MIIOXO 3aMNOJIHHEMbIX, H PY4YbeB LS TOHKHX npodguneit 0,5
Ilas pyuses TOACTHIX Npoduned Ge3 BEIHY)XXNEHHOrO YMHPEHHRA . . 1
To e ¢ BHHYWIEHHHM yunpenuem (yrnosoit mpodmits) . . . . 2
Il pyubes ¢ HAKJIOHHBIMH TPaHAMH B 32BHCUMOCTH OT TOMUHHH
W PACTPEReNEHUT OOMKATHA « « o o o o o o o s = o o o + o = » 1-2
Jna pyubeB (naHUepod MPOKATKH B 3aBHCMMOCTH OT TOJMLUNHB! ¥
pacnpefiencHist OMHATHS o o o « o s s o o s s s = = 0 e s o 2—3

1 Cocrasieda A. II. BuHOrpagoBsIM; HMeeT NDROIMHEHAOE SHAYEeHHe.
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8) Honoanuressras pabora TpeHnus spawaroujuxca oeraned
crana (As)

FAaBHBIMM BpalIAOIIMMHUCS HETalNsIMH CTaHa SBJISIOTCA BaJiKH,
LIECTEPHH KW MaXOBHK (€CIH TaKOBOH HMeercs).

OueBHaHO, 4TO MAONOJHHTeAbHasg paboTa TpeHHd, BbI3BaHHAs
IOTOJHUTENILHOH HArpy3Koft CTaHa — JaBJeHHEM METald Ha BaJKH
NpH NpOMycKe, HMeeT MECTO [JIaBHbIM 0GpPasoM Ha lleHKaX BaJKOB
H 3y0bsix LIECTEpEeH.

Ocraxabhble ciaraeMmple paGoTbl TPEHHS YKasaHHBIX Bpamaio-
IIUXCA NeTajled cTaHa MOXKHO NPHHATL 6e3 0co6oi MmorpelllHOCTH 3a
cjaraeMbie XOJIOCTOrO XOHa, K KOTOPOMY OTHOcHTCS M pabora Tpe-
HHA Ha WefiKax BaJKOB Moj HeHcTBHEM COGCTBEHHOroO Beca BAaJIKOB,
Myt wnHHIeaeH.

Takum o0pasoM, AJA BBIYUCJAEHHS JOMNOJHHTEJNbHOH  PadoTol
TPEHHs BpPAIAIOIUXCA JeTajedl CTaHa JOCTAaTOYHO ONpeIeIHTb
paboTy TpeHHs Ha LIeHKax BaJKOB MOA HArpy3Kodl BaJKOB NpH Mpo-

mycKe.
Jlnga 3TOro MOXHO MNOJb30BaThest popmydnoii I'aBpuieHKo:

d
As=2/Py(—1) L,

rae f — kosduumeHT Tpenus (nmpH xopolleil cMa3Ke paBHbIA
0,075),
P, — paBHOzelcTByIOUIas MOJHOrO AABJEHHSI HA BAJIOK, K2,
ly n l,— nauna nosocH A0 H MOCHE MpOmycKa, A,
d — nuamerp 1efiKH BaJKa, MM,
D — paGouuit nuaMeTp BaJKa, MM.

Onpenenus paGory A; TNPOH3BOAAT pacueT uUCTOH  padoTel
npokaTku Kak cymmel A1 4 As - A;. Omsako npu  3TomM  notpe-
6yeTcs y4ecTb HOMOJNHHTEIbHYIO PaboTy TpeHHs B 3yObsix TNPHBOI-
HBIX LIECTeDEeH CTaHa.

JononnutenrHass pa6ora TpeHHsI B 3yObAX HLIECTEPEH B MOMEHT
NpPoXona MeTajja MeXAy BaJKaMKH MoXeT ObITb B3fiTa KaK ompene-
JeHHass yacTh Bceil yHcTOH paGoThl mMpokKaTkH (rabn. 92).

Ta6ruya 92
KoaduuueHTH! moae3Horo AeicTBHA nepenaw

H.m.a. ¢ 160
Tud WwecTepaR % . m

C mIeBPOHHBIM NUTHIM 3yGoM nipu yrne 25° .. .. oL 95 1,050
C npAaMbIM AUTBIM 3y60M . . . R 95,2 1,050
C meRrpOHHBIM (pe3CPOBaHHLIM 3yo'om npu yrne 25° . . . 97,5 1,025
C npambeiM ¢pe3epoBaHHbIM 3y6om . Coe 97,6 1,025

C uieBponHbIM (Qpe3epoBaHHBIM 3Y6OM npu yrJje 450 . 94,9 1,05
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Takum o6pasoM, JomojHHTeAbHAss paGora TpeHns B 3yGbax
fIecTepeH YBEJUUHBAaeT YHCTylo pabory Npokatku A, Ha MHOXH-
Tejb M

Ay =m(Ay + Az + Ay).

2) Pabora xoaocroeo xoda (Ag)

Pa6ora xosocTtoro xoxa ckjaajsiBaeTcsi H3 paGoThl HA TPeosdo-
JieHHe CHJI TPeHHsl Noj NeHCTBHeM Beca BPAMIAIOIIMXCA JAerateft
CTaHa B NMOAIIMMHHKAX W TPEeHHsl B 3yObfX lIECTEPEHHOR Nepemaun
npusona (As), a Takxke H3 paGOThl YCKOPEHHA BpallaOLIUXCH
mace (As).

Pa6ora TpeHus B MONIIMMHHKAX paBHA MPOH3BENEHHI0 Beca
BCex BpallalolIUXCs AeTajedl CTaHa IVIIOC CHlAa 3aXKHMa BaJIKOB
BO BKJaJpIllax Ha MyTb HX BpallleHHs B NOAIIHIMHHKAX.

Pa6ora TpeHus B 3yObsix yBequuuBaer paboTy TpeHHss B 1OJ-
WHNHHKAX, KaK MOKasaHo B Talbj. 92.

Cuia 3a)uMa IleeK BAJKOB BKJAJLILIAMH YYHTHIBA€TCS YMHO-
KeHnueMm paGoThl TpeHHs Ha KoaduuueHt n =~ 1,25.

Pa6ora yckopeHus BpallaiOmMXcsi feTajedl Crana BO BPEMs XO-
JIOCTOrO XOfla NpHOGpeTaer CylIeCTBEHHOe 3HAYEHHE B PEBEPCHBHBIX
CTaHax, e MOCJE KaxXAOTO Mpomycka TpebyeTcss ocraHOBKa BaJ-
KOB, MEpeMeHa HanpapBJieHHs. BpalleHHs HAa o6paTHoe H OHICTpHIA
PasroH ABHraTes.

B cranmax HepeBepCHBHEIX, CHaGXEHHHIX MaXOBHKOM, pabora
YCKOpDEHHs [BHKYIIUXCS AeTajlel UMeeT MeHblilee 3HaueHHe, TakK
KaK BO BpeMsi NPOMYCKa CKOPOCTb BpAlLleHH MaxOBbIX Macc ma-
Jaer CPaBHHTEJILHO MajJo H BO BpeMs Nay3 HMeeTcss JOCTATOYHO
BpeMeHH, 4YTOGH IUIABHO BOCCTAHOBHTb TPeOyeMYi0 CKOPOCTb.

Ecau oGo3HauuTh wepes M Maccy MaxoBHKa u BCEeX MpPOUHX
MaxoBhHIX uacTefl cTana, NpHBe/eHHYIO K 06GOLY MaxOBHKa, yepes
Vi — MaKCHMAaJIbHYIO OKDYXHYIO CKOPOCTb MAaXOBHKa B MOMEHT Ha-
4ajia TpONYyCKa H uepe3 Vs — MHHHMAJbHYIO OKPY:XKHYIO CKOPOCTB
€ro B KOHIIE MpPOMYCKa, TO MOXKHO HAanucaTb BhIDAXKEHHEe XHBOI
CHJIBI NIl MIPOMEXYTKA BpeMeHHM T (maysnl), paBHoil paboTe ycko-
PeH#s ABHXKYIIHXCS Macc 3a STOT MePHOA BpEeMeHH:

A -_—M(v?;"%_)
[} 2 .

B ciayyae OTcyrcTBHS MaxoBHKA, HanpHMEp B peBEpPCHBHbBIX
CTaHaX, MOXHO BeC BCEX MaxOBbIX CHJ NPHBECTH K AHaMeTpy Bal-
KOB.

B stoM cayuae vo=0 u
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d) Onpedeaenue paboTer NPOKATKU NO KPYTAULEMY MOMEHTY

Cpeiau TeopeTHUeCKMX METONOB ONpefelieHHs: PaGoThl NpPOKaTKH
CleiyeT OTMETHTL METOJ pacuera pacxoja SHEPrHH MO BeJHYHHE
KPYTAIIEro MOMeHTa, JJIs Yero pa3jHYHbIMH aBTOpPaMH ObLIO Nped-
JIOXEHO HeCKOJBKo (OopMyJ.

He ocranapauBasch Ha BCeX 3THX (OPMYJAX, JOCTATOUHO MOJ-
HO ONMCAHHBIX B JHTEpaType, NPHBEAEM JHIIb Haubojgee TOUHYIO
H3 HHX.

HU. M. TlaBnos mpenjioxui c.neuyromyto dopmyay mias omnpene-
JeHHs MOLIHOCTH mpoKatku [15]:

N = pBDw tg% KeM]cex, (69)

rlie Vv — OKPYXHasi CKOPOCTb BaJKOB.

3iech cpasy OnpelefsieTcss MOLIHOCTb, Tpelyiollascs Ha npo-
KaTKy, NpHYeM YYHTbIBaeTCs He TOJbKo pabora zedopmaiux, HO
¥ paboTra TpeHHs MeTa/lja O LUUJIMHIPHYECKYIO YacTb KaauGpa B MO-
MeHT nponycka. Jlas mepexosa OT MOIIHOCTH Ha BaJKaxX K MOLIHO-
CTH JBHMraTesiss CJIeLyeT JHIIb JONOJHHUTENIBHO Y4€CTb NOTEPH Ha
TpEHHe, a HMEHHO:

1) norepu B NOMIIMIHUKAX BaJKOB,

2) norepu B nepenave (TpeHue B My(Tax, LIECTEPHSIX H T. A.),

3) morepu B JHBurarene,

®opmyna IlapnoBa ocHoBaHa Ha ONpejleNeHHMH KPYTHILEro Mo-
MEHTa, NpaBUJABHO YUHMThHIBAeT KOd(UIMEHT TpeHHs (B OTJIHYHE OT
HeBepHOll dopmyani Koapona) u maer HauGonee TOUHble pe3yib-
TaThl O CPaBHEHHIO C IPYrHMH TEOPETHUECKHMU METOJAMH OImpe-
JeJqeHHsl Pacxojia 3HeprHd NpH NPOKaTKe, TaK KaK Y4YUThlBaeT He
TOJNILKO pajHalibHble, HO M FOPH30OHTaJbHBIE CHJbLL NPn MPOKATKE.

2. CraTHCTHYECKHe METOAB OINpejesieHHs PaGoTH NMPOKaTKH
a) Merod roaguyuenros npoxarsu

OmHHUM W3 CTAaTHCTHYECKHX METOAO0B CIpeAeNeHHst pacXoia
3Hepruu mnpu npokatke spiasercs Meron M. A. Tume [80], Korophiit
BBeJ HOBOe MOHSATHE O «Ko3(hHUHeHTE NPOKATKHY».

Ilonnag paGora, HeoOxomumas JAJs NPOKAaTKH MeTaiaa, mno
TuMe BbIpaaercs ciaepyiolleil ¢HopMyaoi:

A=G(s,—1)8, (10)

rne G -—Bec CIHTKa (sarorosxu)
¢, — KO3(hHUKEHT MNOJHOH BBHITSKKH 3a BCIO NMPOKATKY,
A — Ko3(pHUHMeHT NpOKaTKH B €JHHHLAX MOIIHOCTH MJIH pa-
Gotel Ha | r npokara mpu #,=2, T. e. yAeIbHHH pac-
XOJ 3HEprHu.
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KosguuueHT NpPoKaTKu BKJAOuaeT B cefs Bce caaraémbie moJ-
Hoff paGoThl MPOKATKH H, KpoMe TOrO, TEMMEepPaTypy MeTakila mno
npomyckaM, CKODOCTh NPOKaTKH, JAHAMeTp BaJNKOB W  KaJuGPOBKY
H YCTaHABIWBAETCH CTATHCTHUECKH
no MarepranaM HaGmiofieHuit 3a pa- &
60TOll NMeHCTBYIOLIHX CTAaHOB.

B cBsizu ¢ H3MEHEHHSIMH COC-
TOSIHHA TEXHHMKM I[IPOKATHOro JAeJaa
KO9QHIMEHT A MOXeT H3MeHATbCH ur
¢ TeueHueM BpeMend. OxHako IJH-
TeJLHOCTh [EPHOLOB HEH3MEHHOTO
A Moxer 6BHIThL BeCbMAa 3HAUYHTEJb-
HOHM, TaK KakK TsKeNoe NPOKaTHoe 2f
obopynoBanue, OyAyuw pas ycra \
HOBJIEHHBIM, OYE€Hb PEAKO IOABED- k

raercs CyUIeCTBEHHOH PeKOHCTPYK-
UHH. w <
Brionse  yHOBIETBOPUTEJLHYIO S~
TOYHOCTL pacyeroB ¢opMyaa Tu-
Me JaeT, €cJM YTOYHHTL Ko3bu-
nueHT A caexyiomuMm o6Gpasom:

A= kAo,

Vv T A w T w WY e

Prc. 143, 3aBucumocTs Ao OT Ma

rme k u A, GepyTcsi mo YCTAHOBJEHHBIM CTATHCTHYECKHM JaHHBIM
pPasAMuUHBIMHM, B 3aBACHMOCTH OT BHAA H pa3MepoOB NPOKAThiBaeMOii
NpPOAYKUMH, a TakXe B 3aBHCHMOCTH OT Ko3duuuenra oOmefi Bhl-
TSHKH P, (puc. 143 1 raba. 93).

Tabauya 93

3uavedna kosajmumeHta k

IIpodiinb NPOKATHON MPOXYKIAYU k

3aroToBKa u3 prnglx cmToB (Gonbuie 200 X
X200 mm) .
3aroToBKa M3 MeJKX CAITKOB (200x200 MM)
KpaapaTHbiif cpefne- W KPYDHOCOPTHHIA . . . .
Kpyrauii, nonocosolf, ¥ cpease- ¥ KPYNHOCOPTHBI
Pesasc, Tasp, yroiaok, mnanw (Gonee 13 xez/noz. )
I.lnyTaBpoeuﬁ KOpoITHEIA (Gonee 13 xe/noz. M) .
KBaapat ¥ Kpyr MeaxocopTHmit (no 0,75 xa/noa. M)
Tasposslii, yrioeoit (medee 13 xe/noz M) .
IsyTaBpossiii, KopbiTHbI (Menee 13 x2/noe. M)
TlpoBoJsioKa ¥ KpYriulif anameTpom no 10 mm . .

(6nuwxe K 0,6)
( » » 1,0)

FLELELT

b D) Rt ek et et DD D
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Toraa ¢opmyna (70) mpuoGperaer Takoil BHA:
A=G(p,— 1) k8, (71

rie A — BhpaxeHo B K67-4, G—B T 0 Ag— B K8T-4/T OpH Ko-
sunneHTe ofniel BHTIXKKH B, =—2. Bmecto ompemenesus k 10
Ttabn. 93 u A, —no auarpamme pHc. 143 pacuer MOJHOro pacxoaa
9HeprWH Ha MpoKaTtky A MoxHO NpousBoxuTh, Geps A nNo HoBefl-
WM JaHHBIM LIeHTPO3JEKTPOMOHTaXKA HJH JpyruM onyGJHKOBaH-
HbIM fgaHHeiM [81]. Ot sroro Merton pacuera Tume He H3MeHsercs.

6) Merod cmeuennozo obvema

ITog cmemenHsiM o6beMoM V. npH mpokaTKe 4acTo Mnojpasy-
MEBAIOT NpPOH3BENleHHe pAasHHIbl MONMEepeuyHLIX CeueHHA MOJOoCHl 1O
Iporycka Q H mocje NMpomycka ¢ Ha AJIHHY HOJOCH O NPOMycKa

: Ve=@Q—9)Ls. (72)

B atom onpepenenuu Kpoerca omubka, Tak kak ¢opmyaa (72)
He YUYHTHIBAeT YIUHPEHHA.

JefCTBHTENIbHLIA CMeIIeHHbI 06beM C y4eToM YUIHpeHH:a JoJ-
JKeH OonpefelfarTbes CHenylomHuM o6pazoM: -

Ve=(Q— ¢+ ¢y)Li=B,(H—-h)L,, (73)

rme ¢, — NJIOLIajb YIIHPEHHS,
B), — wupHHa MOJOCH HO NPOMYCKa,
H w h— BbicoTa moJockl o H MocJie MPONycKa,
L, —1nnuHa nosoce 10 mpomycka.

YKasaHHOe Bhillle HETOYHOE BhlpaxkeHHe (72) CMeIEHHOro 0fb-
ema Onuno mpunsto Ilynne 3a ocHoBy npH .06pabGoTke cTaTHCTHYe-
CKHX JAaHHBIX KOMHCCHH TepMaHCKMX METAJUIyproB ¢ LeJbi0 YycCTa-
HOBJIEHHsT KO3(uIlMeHTOB paboThl NMPOKAaTKH.

Ha ocHOBaHMy ONBITHEIX JAHHBIX M HX CTATHCTHUECKHX HCCJIe-
noeanuii Ilymnme ycTaHOBHMJ, UTO OTHOLIEHHE CMEIIEHHOTO o6GbeMa
NpH NpoKaTKe K 3aTpPayeHHOH YMCTOH paboTe€ NpPOKATKH SIBISETCH
Ui BCAKOH NAaHHOH TeMMepaTyphl BeXHUHHOH, OJH3KOH K MOCTOSAH-
HOH, M 3aBHCHT IMIaBHHIM 00pa3oM OT TeMiepaTyphl MeTalia.

ITO OTHOLIeHHe ObIO HA3BAHO YAEAbHBIM CMEIEHHRM OGbl-
MOM:

,Vc _—
. =K (74)

PaGora coGcTBeHHO medopMauuu He Morja OwITh oOMpejeneHa
Tynne BCieACTBME HEBO3MOXHOCTH ONBITHHIM ITyT€M BHIAGNHTH €€
H3 MPOYHX ClaraeMbix 4HcToli paGoTsl MNPOKATKH. Mexny TeM,
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OTHECEHHE YHMCTOH DPaGOTHl NPOKATKH K CMELIEHHOMY o6beMy ge-
JIaeT pe3yJbTaThl CPAaBHUMBIMH JHIIb B TOM CJIydYae, eCJH yucras
paGoTa NPOKAaTKH COCTOMT TOJNBKO H3 ONHOH PaGoTH nmedopmaimuu.

B HeACTBHTENLHOCTH CMeLIEHHBIH O0BeM He MNPOMNOPLHOHAJNEH
NOBEPXHOCTH CONPHKOCHOBEHHS MeTalyia C BAldKaMH, a TaKike He
MPOMOpLHOHaJeH paboTe CIOMKHOTO TEUEHHS MeTajla B  (hacoH-
HBIX NPOQUAAX H AONOJHHTEJbHOH paboTe TpeHus HNeraliedr CTaHa.
[MostroMy cama Hies OTHeceHHs Bcefi UYHCTOH paGoOTH NPOKATKH
K CMellleHHOMY 0o0beMy, MOJIOXeHHas B ocHOBY Mertofa Ilymne, sa-
KJloyaer B cefe HCTOUHHK BeChbMa 3HAYUTENBHOH NPUOIHXKEHHOCTH
MeToJa, He TOBOPS YKe O GOJIBIION HETOYHOCTH B ONpefelieHHH CMe-
eHHOTO 06beMa,

Kpome TOrO, TPYyAHOCTH NMPOM3BOACTBA CaMMX HaGJIONeHHH 3a
GHICTPO TEKYIUMMH MNpollecCaMy MNPOKATKH SIBUJIACh NPHYHHOR He-
HOCTaTOYHON TOYHOCTH pe3ynbTaToB. [I03TOMy NOBTOPHLIE OMNBITHI
B TOXAECTBEHHHIX YCJOBHSIX 4acTO NMPHBOAMIH K CHIABHO pasjuHyualo-
ILHMCST 3HAueHHSM YAENAbHOTO CMellleHHOro ofbema.

21 3axaz G576



I'JIABA 19
ONPEAEJNEHHE MOILHOCTH CTAHOBbIX JBHI'ATEJIEA

MoulHocTh IBHraTtessi MPOKATHOrO CTaHa B 3HAUMTENBHOH Mepe
3aBHCHT OT TOrO, MMeeTCA NPH HEM MAaXOBHK HJH He HMeEercs.

IlpuMeHeHne MaxoBHKa Ilenecoo6pasHO B Tex CJyuasx, Koria
OTHOLIEHHe MPOMOJKHTEIBHOCTH XOJOCTOro Xoma (mays) K mpo-
JOJKHTENbHOCTH pabouero xofa (MpomycKa) JOCTATOYHO BEJIHKO,
H MaxOBHK MOXeT HAKONHUTb 3amac XKHBOH CHJIBI, HeoOXOXUMOH Hnf
Cpe3aHMs MUK HATPY3KH JBHraTejis BO BPEMf KaXXAOro noclenyio-
lero nporycka. B 3Tux ciyyasix NpHMeHeHHe MaxoOBHKa JaeT BO3-
MOXKHOCTb HCHOJb30BATh JBHraTeld MeHbIIeH MOLIHOCTH, ueM NpH
craHax 6e3 MaXOBHKA.

Ilpu HeGnaronpHUsiTHOM COOTHOUIEHHH NPOXOJKHTENBHOCTH May3
¥ IPOMYCKOB NpHMEHEHHe MaxOBHKa TepsieT CMELICH, TaK KaK B 3TOM
cayuae norpeboBaanch Obl CAWIIKOM GOJbIIHE MAaXOBble MacChl
H CKODOCTH, CO BCEMH BBITEKAIOLIMMH OTCIOAA HeyJ00CTBaMH B KOH-
CTPYKUHH M 3KCIVIOATALHH NPOKATHOrO CTaHa.

B ocHoBe ompegeneHHss MOLIHOCTH CTAaHOBOrO IBHI'ATeNs JEXKHT
pacuer MOIIHOCTH IJs CHIy4asi OTCYTCTBHS MaXxOBHKa.

s ompexeneHHst MOIHOCTH IBHraTeldsi NPHUMEHSIOTCS CIELYIO-
11e OCHOBHbI€E METOALI:

1) Merox ompenelNeHHss MaKCHMAJbHOH MOIIHOCTH MPOMYCKOB,

2) Metonm ompelleneHHsi CpellHeHl MOLIHOCTH IpPOIYCKOB,

3) crarucTHUECKHH MeETOA. ‘

1. MeToa onpexejeHHs MaKCHMAJbHOH MOLIHOCTH NPONYCKOB

Merop 3akjioyaercss B TOM, uTO BBIUHCJsfieTcsi mojaHas paborta
IPOKATKH HA rAaBHOH My(dTe Npu KaxkaoM npomycke ‘A u , BMecTe
C TeM, OMnpelensieTcss CPENHss MOIIHOCTh Mpomycka Npp, myTem
denenvss A Ha BpeMs t npeCuiBaHHS MeTalsia B Kaaubpe, KOTO-
po2 ompeenasieTcss M3 AAMHBL mojockl / M CKOPOCTH MPOKATKH Vi

{ A
t=" o Np=2
v T

Pacuer mpousBouTcst AJis psifa mpoduiaedt ¢ HanGonee TsKENbI-
MH YCAOBHAMH paloThl, T. €. ¢ MAKCHMAalbHbIMH NHKAaMH Harpy3k#
W CKOPOCTSIMH NPOKATKH B JAHHOM CTaHe.
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Vs Bcex Haigennnlx Ny, Bhifupaercs HauGousbluas, KoTopas
nocjie MeJIEHusi Ha KO3(DHIMEHT I0JE3HOro NeHCTBHS IBHraTeis u
AIBJISIETCS] MAKCHMAJILHOH MOIMHOCTBIO €r0 B CJIyyae OTCYTCTRHSA
MaxOBHKa.

Hopmaabuasi MoutHocTs jasurartenst N ,.p MOXKET GbITb HHKe Bbi-
YHCHEHHOH Nk, Ha 30—50%, Tak Kak 3JIEKTPOABHraTeNH MOFyT
BblIEPKHBATb KPATKOBPEMEHHYIO (MTHOBEHHYIO) Meperpysky Jmo
250% wu maurenbHywo (o 3 MuHyT) — a0 50% oT HOpMaabHOR
MOILHOCTH.

Ilpu onpeneneHnd 3THM METOXOM CpeRHEH MOLIHOCTH MPONYCKOB
He cjeayer 3a6hiBaTh, YTO NOJHasg paboTa MPOKAaTKH B IBA-TPH pa-
3a MNpeBbllllaeT 4HCTyI0 paboty aedopmaLuH.

2. Merox ompepenenus cpejiHeli MOWHOCTH NPONYCKOB

Meroa 3akaiouaercss B TOM, 4TO Omnpelnensercd CyMMapHas pa-
Gora nedopmaunu Ai, Tpebyiomasics AN NPOKATKH NAHHOHA 3aro-
TOBKH (CJHMTKa) IO KOHeyHOro npoduisd, H 3aTeM MO YHCJAY [pOKa-
THIBA€MBIX B 4ac 3aroTOBOK N ONpelelsieTcss CPeJHAf MOILHOCTb
uxcToii HedopMalluu:

Ny=nA,.

Henst N, Ha KO3(HLHEHT MOJEe3HOTO NEHCTBHS CTaHa Yy, MOJY-
YaloT HYXXHYIO MOILHOCTb JBHI'aTels Ha FJIABHOH COENUHHTENbHOH
MydTe B NpeanolOXKeHHH HeNpephiBHOCTH MNpolecca:

Nc='_".

T2

IMon xosduuueHTOM nONE3HOro efCTBHSI CTaHa pasyMeercs OT-

HollleHHe yHcTON paGoThl Aedopmauun K mojHod pabore craHa,
3aTpauMBaeMoii BO BpeMsi Mpomycka.
BBHAy TOro, YTO MpoOLECC MPOKAaTKH HE SABJSETCH HenpephiB-

HEIM, — JJIs BHINOJIHEHWsT HeHACTBHTENBHOH MoOmHOCTH N x Ha TJaB-
Hoft Mydte HeoOxonumo N, Pa3DEAUTb Ha KOIGDHUHEHT IOJE3HOrO
neicTBusA mpouecca « !, T. €. Ha OTHOWEHHE NPOJOJKHTENLHOCTH
BCeX NMPONYCKOB T K MNPONORKHTENBHOCTH BCEH IIPOKaTKH t.

T
OTOT KOI(HUMEHT o = —-

pemax — ot 0,07 mo 0,60, B 3aBucHMOCTH
yCTpPOACTBA CTaHa H Meroja paGoThl.

Tlpucoenunsas clOZa MOLIHOCTL XOJOCTOro xoxa N < H Jens
CyMMy Ha KO3()HIIHEHT MOJIE3HOro NEeHCTBMA JABHratens v, , NoJy-
yaeM HAEHCTBHTENbHYIO CPEeIHIOI MOIIHOCTh ABHraTels

N .
Nn=(—° +N,).n1. (75)

V2%

Kojie6neTcss B OY€Hb LIHPOKUX Ipe-
or npopuis MNpoKara.

1 D10 ecThb KoshHLMEHT MaIIMHHOrO BpemeHH. Ped,
21%*
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OmnucaHHBIl MeTON BecbMa HETOYeH, IOCKOJNBKY pe3yJbLTaThl
pacyeToB 3aBHCAT OT BEJIHYHHBI %A, KoJgiebatomieiics B LIXPOKHX
npenenax.

DTOT HeNOCTATOK YCTPaHsSIeTCsl NPH HNPHMEHEHUH TaKoro CTaTH-
CTHYECKOTO0 MeTOAa ONpefieficHHst MOJNHOH paloTbl NMPOKAaTKH, Kak
MeTox KO3(HIHEHTOB MPOKATKH.

KoabuuueHT o Moxer GbITb BHIYHCJIEH Ha OCHOBE XPOHOMETpPaXKa
WJIH [0 AAHHBIM KaJdUGPOBKH M CKOPOCTeH MpOKaTKH.

3. Meropa crarucTHyeckoit o6padorku no opmyie Tume
a) Oizpeaeﬂeuue cpednel MOWHOCTU NPONYCKOS

CratucTHUeCKH#I MeTOZ ONpeleleHHsi pacxofla SHEepPrHH Ha mpo-
KaTKy JaeT BO3MOXXHOCTb BBIYHCJAHTb CPEAHIOI0 MOIIHOCTL ABHTaTeNA.
Ilna aToro Hamo 3HaTb YaCOBYHQ NPOMU3BOAMTENBHOCTb CTaHa MPH HOP-
MaJbHOf NpOKaTKe, H Torfxa no ¢opmyne Tume, ¢ KoadHUHeHTaMH,
pekomennyembiMu A. I1. BuHorpagoBeiM, MOXHO NONY4YHTb Tpebye-
Mpiff MOJHBIA Pacxoj 3HEPrHd B 4Yac, T. €. MOUIHOCTb Ha IJIaBHOM
COeMHUTENBHONH My(Te, MPH YCIOBHH HENpPEPHIBHOCTH Mpoliecca:

A=G(p,—1)a xem. (76)

IlpuHumas B pacuer OTHOUIEHHe BpeMeHH MpeGbIBaHUA MeTan-
Ja B BalKkax KO BCeMy BpeMeHH NPOKaTKH a, ONpenenseMoe Xpo-
HOMETPaxKeM HJH pacyeToM HO CKOPOCTH MPOKATKH H KaJHGPOBKe,
a Takxe KO3(HUMEHT mojesHoro aedcrBusi nurarens (v; =—O0,85~+
~+-0,90), paccuuTbiBatoT TPeSYIOLIYIOCH CPEIHIOI MOLIHOCTh JBHIa-
TeJ:

A
Ngp = . 77
=" ()

IIpu srtom mpenmosaraercs, YyTo Harpyska pPaBHOMEPHO pacmpe-
IeJieHa MO MpONycKaM, Yero B JeHCTBHTEJNbHOCTH He GhiBaer.

MoXHO OpHHATB, YTO MAaKCHMalbHas HArpyska MOpeBLILIAET
cpenniolo Ha 30—50%, caenoBatenbHo, morpeGHasi HOpMalbHas
MOUIHOCTL JBHratelss Oyaer:

Ny=13+2,0

. (78)

e
STOT MeTod HaeT BIOJHEe yI[OBJIeTBOpHTeJIbHYIO TOUYHOCTDH pac-
yeTa.

6) Onpedeserue MAKCUMAALHOU MOUWHOCTU NPONYCKOB

®opmyna THMme, ¢ nmpuUMeHeHHeM MNpPEMJIOXKEHHOro crnocoba ompe-
JeJieHuss Ko3(HiMeHTa MPOKATKH, HaeT BO3MOXHOCTb PacCUHTaTh
JIMIIL BaJOBOH PacXox 3HeprHu MpH NPOKaTKe 3a BCIO CyMMy Npo-
HNYCKOB NpH JaHHOH BBITSI2KKe, HO He Oaer BO3MOXKHOCTH Henocpea-
'CTBEHHO OMpPEAENHTb PAacXo[ 3HEPrHH Npy KaXAOM nponycke B OT-
IeJILHOCTH.
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OnHaKO MOXHO BECbMa JIErKO ONpPelENHTb PACXON 3HEpPrHH Mo
nponyckaM, €cld HOMYCTHTb, YTO MOJHas pafoTa NMpOKaTKH pacmpe-
JdelsteTcs MO TNPONyCcKaM MPONOPHHOHANbHO 3aTPayeHHOM B HHX
3HeprMH Ha coOcTBeHHO paboty pedopmamun Ai.

ADT0 nomymeHue AOMKHO BecbMa OJM3KO OTBeYaTb HCTHHE, Tak
KaK CpelH BCeX APYrHX cjaraeMbix 4HCTOH PabOTHl MPOKATKH Hau-
Gonblllee 3HaueHHe MMeeT paGoTa TPeHHs MeTajia B pyubax A, Ho
A; HECOMHEHHO B H3BECTHOH Mepe mNpoOMNOplUMOHAJbHA pabore He-
dopmauuu A,, onpeneasemoii mno ¢opmyae (68), yuuThiBaloOLel
pa6oTy CJOXHBIX NEpeMeIleHHH MeTajyia NpH NpOKaTKe (hACOHHBIX
npodunelt, uad no gopmyne (66) ANs MPoCThIX npodHies.

HexkoTopyio HETOYHOCTh BHOCHT oOlpefiesieHHE pacXoia SHEpruH
Ha XoJocTol Xox craHa, o6bluHO cocrapasiomwero 10—20% ot noj-
HOro pacxoOfa 3Heprud, HO 3Ta HETOUHOCTh OOJBILIOro IMpakKrTHye-
CKOrO 3HaueHHs He MMeeT.

4, Pacnpenejiense pPacxoja 3HepPrud Mo NPONycKam

B kauecTBe mpuMepa HalineM pacmpelieNeHHE DPacXofa SHEPrHH
H MOIIHOCTH MO MPOMYCKaM NpH IPOKAaTKe 3arOTOBKH YTrJepOAUCTOH
craiu ceuenHem 100100 mx u3 caurka o6wvemom 3003X300X
X 1500 mm na Gmiomunre D =900 ux B 15 npomyckoB (Taba. 94).

Jns onpenenenusi conmpoTHBAEHHs crand medopMmalHd p 3ana-
eMCsi pacrpeAeieHHeM TeMIeparyphl MO NpPONMYyCKaM, OpPHEHTHpPYSChH
N0 NPAakTHYECKHM HaHHEIM. ‘

Jns onpeneseHdss MOUIHOCTH TO NpOmycKam 3axaemcsi: 1) mo-
CTOSTHHBIM YHCJIOM o6oporoB n =60 o6/mun; 2) peryaupyeMniM 4uc-
Jom o6oporoB ot 30 mo 80 o6/muH.

Bec cautka G= 1,053 7. Kosduuuenr obimefi BRITIXKKH v, =9,
O6pem GosnBanku V = 30X30150=135000 cx®. Ilockoabrky V
€CTh BeJMUHHA NOCTOSIHHASA [Jsi BCEX MPONMYCKOB, TO HeT HeoGXOnmH-
MOCTH BBOJHUTH €€ B BhipaXeHHe Mt A;, TaK KaK HaM HYXXHO JIHIIb
ONpefeNnTh NPONOPLUHOHANBHEIA PAA AJSA PAacxXofa SHepPrHH MO Npo-
nyckaM, a He aGCcoONOTHOe 3HaueHHe A,.

H
Jast yno6cTBa BBHUMCJAEHHH yYMHOXaeM 4Yucjaa B rpade pln 7

Ha 1000. '
ITonnyio paborty mupokaTku onpefesaseM no dopmyae

A=G(,—1)A.

Tlo nuarpamme puc. 143 wHaxonum A =187. [Iloacrasass
G=1,053 u v, =9, moayuaem:

A =1,053-8-1,87 = 15,8 xem-u,

(4

1 Harypaasublii jorapudM 3gecb MOKeT GHTbL 3aMeHeH MECATHYHHM,
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Onpenenenne pacxoma 3IHEPruu H MOUIHOCTH MO nponyckam Tabauya 94
. I T e i )
S Paas o 1-60l . 4 __1-60 A |N=N_ +
gl #| B| D ,{%’,’:‘%ﬁﬁ . . o | H |wmH| 2 1000 a Mmoo 1= No—;s—:_l ny = om0 T Tsal L N°
g MMM M (»’4.%) MM k k ’*'Z/MM"““T rem 06/ mun Ccek. a. ¢, 06/ mun cen. 2. €. 2. t.x
1| 255|303 | 695 1,165 1750| 1150 | 1,176/0,0719| 3,6 | 259 243000 60 0,89 4050 | 30 1,60 2035 2200
2| 215 | 307 | 695 1,172| 2050| 1140 | 1,186/0,0756| 3,8 | 287 269000 60 0,99 3820 30 1,88 1910 2058
1
215x 307
3262|218 | 695 1,155/ 2370 1130 | 1,172/0,0682] 4,0 | 273 256 000 60 1,10 3100 40 1,65 2070 2245
4220 | 222 | 695 1,170, 2770{ 1120 | 1,190[0,0756| 4,1 | 310 291000 60 1,27 3050 40 1,91 2030 2205
5| 184|224 | 749 1,185 3280 1110 | 1,206/0,0792] 4,3 | 340 319000 60 1.40 3040 40 2,10 2025 2200
6| 150 | 228 | 749 1,195 3920| 1100 | 1,2090,0864| 4.5 | 389 365000 60 1,67 | 2015 40 2,50 1950 |, 2125
| )
151 %228
71190155 | 749 1,165 4580| 1090 | 1,2000,0790| 4,8 | 415 390000 60 1,95 2670 40 2,93 3773 1950
8| 156 | 150 | 749 1,187 5430 1080 | 1,219/0,0864| 5,1 | 445 418000 60 2,31 2415 50 2,71 2015 2190
9| 129 | 160 | 797 3 1,200 6502 1070 | 1,2320,0800| 5,4 | 485 455000 60 2,60 2335 50 3,12 1045 | '2:20
10 | 103 | 164 | 797 | 103 164| 1,222 7960 1060 | 1,250[0,0069| 5,7 | 552 518000 60 3,17 2180 50 3,80 1820 1995
11| 133 | 107 | 797 1,187] 9460/ 1050 | 1,232,0,0809| 6,0 | 539 . 506 000 60 3,77 1790 60 3,77 1790 1965
12 | 106 | 111 | 7907 1,210 11 450 1040 | 1,255'0,1003| 6.4 | 642 602000 | 60 4,56 1760 60 4,56 1760 1035
4
99X 111 .
13 | 103 | 108 | 801 1,057) 12100 1030 | 1,0780,0334] 6,7 | 224 210000 60 4,80 - 5817 80 3,60 718 953
14| 99| 109 | 801 1,030| 12460/ 1020 | 1,040/0,0170; 7,1 | 121 114000 60 4,9 307 |, 80 3,12 410 685
|
15 | 100 | 100 | 800 ,005;(100 1,080/ 13500 1010 | 1,090,0,0374| 7,5 | 280 263 000 60 5,40 650 80 4,05 866 1041
e | =] = — — | =] = | = | = | z=5561 5220 000 — |2=40,7Ng =100 — |2=44,0lNgz=175 ~—
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Jns nepecyera B Kem yMHoxkaem Ha 3600 - 102:
A = 15,8 . 3600 - 102~ 5800000 xem.
Ilpumem, uto xomocroit xox'! mormomaer 10% paGoth, T. e.
580 000 xam, Torma
A = 5800000 — 580 000 = 5220 000 xem.

CyMMapHOe 3HayeHHe plng == 5561.

Kos¢uuuedT NpoNoOpuHOHANBbHOCTH DPaBeH

5220000 ., 938.
5561

VMHOXKast HAa 3TOT KO3(DHIUMEHT YHCIa NMPONOPLHOHANLHOrO Psla,
nosysaeM A AJns KaXAOro nponycka. BriuHCleHHe cleayeT BeCcTH
C TOYHOCTBIO A0 TpeX 3Hayvamux Ill’lq)p.

Onpenensis NPOAO/IKHTENABHOCTh KaXKJOro NpPONyCKa

{60
zDn

KHaXxoaoHuM 06UJ.YIO NPOAOXKHTEJNDBHOCTD npeﬁbmanm MeTanjla B BaJg-
Kax paBHofl 40,7 cek. Orciofa onpeaeisiercd ¥ MOL[HOCTb XOJOCTOTO
XoJa cTaHa

T =

580 000
40,7175

MolHoCTh OTHENbHBIX INPONMYCKOB (€3 MOIIHOCTH  XOJIOCTOro
XOAa ompepensieTcss Mo ¢dopmyie

=190 4 c.

X

A
75

Ilpn nocrosHHOM uucie OGOPOTOB MOIIHOCTbL 1O MNPOMYyCKaM
NJIaBHO Majaer, MpHYEeM B MNePBHIX IpPONycKax OHa JepKHTCH
okosno 4200 4. c. BMecTe C XOJIOCTBIM XOHOM.

PeryaupoBanue uucia 0GOpOTOB, NOYTH He YMJIHHsSS Mpolecca,
Aaer Gojnee paBHOMEpPHOe paclpenesieHHe MOIIHOCTH H MeHee BHICO-
KYI0O MaKCHMAJBHYIO MOIIHOCTH, YTO BHAHO H3 MNOCJHENHHX YeThipex
rpad rtabia. 94. Ilpu ykazanHoM B TabaHle peryJHPOBaHHH YHCJA
000poTOB BCE NMPONYCKH HMEIT GAU3KYI0 APYr K APYTy MOIIHOCTb
or 2200 mo 1935 4. c., 3a HCKJIIOUEHHEM Tpex MOCJHEAHHX Nponyc-
KOB Majoil MOHIHOCTH.

JTOT NpUMep NOKa3biBaeT, Kakoe GoJjblloe 3HaueHHe Ajs pabo-
THl TPOKAaTKH HMeeT peryjiupoBaHHe uHcJa OGOpPOTOB JABHrareJs.
IIpu peryanmpoBaHHH 4YHcCIa OGOpPOTOB MOIIHOCTb [BHrarens Ha
rJIaBHOH COenUHHTeNbHOH MydTe Moxer GuiTe npuasara 2200 4. c.,
MEXAY TeM Kak MpH MOCTOsHHOM uuche oGopotoB (60 o6/mux)
ApuILIoch Obl B3aTh 4240 4, c. Ge3 H3MeHeHHS MPOH3BOJHTENLHOCTH
crana (3t =40 cek).

o = 1. ¢

! B peBepCHBHOM CTaHe MOXKHO He YUHTHBAThb.

IJIABA 20

PACMPEAEJEHHE MOILHOCTH
ME)XIY XBUCATEJIEM U MAXOBbBIMH MACCAMH

Ecnu o603HauuTh MOIMIHOCTh HPOKATKH HAa IJIABHOH COeXHHMH-
renanwHOt MydTe uepe3 N, MOIIHOCTh ABHraTens uyepes Ny H MOII-
HOCTh MaxoBHKA uepe3 N,, TO, OYEBHIHO, MOXHO HAIMCATH!

N=N_,+ N,. (79)
Paspennp o6e 4acTH ypaBHeHHsi Ha Ny, MOJAyYHM
N N,
IR\ TR AL
Jns OpHeHTMPOBOYHOrO pelleHHs BONMpoca O BejqHuHHe N, MOX-
Iv
HO MOJNb30BAaThCs JNaHHBIMH TuMe ans :—'; =0,58, rae 8 — OTHO-

1leHde BpeMeHH May3 K BpeMeHHM npeOblBaHHs MeTajuia B BajKax,
KOTOpOe [Jsi TPeXBajKOBhlx cTaHOB paBHo or 0,5 mo 1,5, a gas
IBYXBalKOBBIX CTaHOB — OT 3 1O 4 HJH ONpeneisieTcs XpOHOMe-
TpaxeM.

Takum o6pa3oM, MOLIHOCTb JABHraTeNs
: N

AT 1xo58°

Ny= 0»5BN1: ’ (81)
H RABHUCHT OT Beca o6ofa MaxoBuka G, HepaBHOMEDHOCTH BpallleHHs

(80)

MoiHocTh MaxoBuka

. s 1 1
MaxoBHKa i, OGBIYHO COCTABASIOWEH 5z ~ 75, @ TAKXKe OT OKPYX-

HOR CKODOCTHM BpallleHHs] MaxoBHKa, paBHoN o6buHO 25+ 30 a/cek,
HO Hoxonsiled B 0Co60 MPOUHBIX KOHCTPYKUHMAX A0 90 m/cex.

IlpuHuun AefACTBUA CHCTEMBI ABHraTeNb — MAaXOBHK OCHOBaH
Ha HeDaBHOMEPHOCTH uHCJIAa OGOPOTOB CTaHa BO BpeMs [pONYCKOB
H nays.

Bo BpeMs npomycka uucjio OGOPOTOB MaXOBHKA YMEHBILaeTCs,
npHYeM KHBasg CHJa MAxOBHKA NPOM3BOAMT paGoTy BpallleHus CTa-
HA; 3aTeM BO BpeMs Nay3hl MaxoBHK, NOATOHseMHId JBHrareleM,
YBEJIHYHBAET YHCJAO OGOPOTOB, HAKONJAA 3anac JKHBOH CHJH MJs
PacXofOBaHHUsI ee BO BpeMs Cielylollero Mnponycka.

Ilpu naHHOM Bece M AMaMeTpe MaxoBHKa 4eM GoJblle YKa3aH-
Hasd pa3HULla CKOpOCTei, TeM OoJblile 3amac JXHBOH CHIBl MaxOBHKA,
1 HaoBOopoT.
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OueBHAHO, NPH YCIOBHHM IMOCTOSIHCTBA 4YHCJa OOOPOTOB  CTaHa

PoJib MAXOBUKAa CTAHOBHUTCH OTPHLATENbHOH.
Boipaxenne Time N;h: OCHOBAHO Ha YCTapeBIUHX YCJIOBHSX

NPOKATHOrO NPOH3BOACTBA, MO3TOMY MpPHBEJEHHBLIH MPHEM pelleHUs
3ajlayd He Bceria NPUBOAMT K YHOBJETBOPHTENBHOMY pPe3yJibTaTy.

OTo o6bACHAETCS TEM, UTO CPeNHSA BedHYHHA B MoxKeT OHITh
Menbiie 0,5 npH NpoKaTKe C MEepEKPHITHAMH, & TakXe B CBA3H
C yBeNHYEHHEeM CKopocTedl TIPOKAaTKH H COKpallleHHeM Inay3 IpH
MexaHH3aUHH CTaHa.

U3 Bripaxenus (79) BHAHO, 4TO 4eM MeHbile N, TeM Goabime N,
M3 peipaxkenus (81) caexyer, ueM MeHbllle @, T. € OTHOCHTEJbLHaf
BeJHYMHA May3, TeM MeHblle AOMKHO OblThb N, U NMPH OYeHb MaJjoM
8 MaxoBHK YTPAUHBAET CBOe MOJOXKHUTEJbHOe 3HAUEHHE,

[Toka mosoca KopoTKa (B MEPBBIX MPONYCKax) — § OOLIUHO Be-
JIHKO, HO MO Mepe YAJHHEHHs MPOKaThiBAeMOH NOJOCHI BpeMs Mpe-
6biBaHuA MeTajJa B Kajubpax yseluuHpaercd, a alCOJIIOTHAs Be-
JHYHHA [ay3, OCTaBasiCh
BEJIHYHHOH, NPHMEpHO, MO-
CTOSIHHOH, XaeT  CHJIBHOE
NOHHXEHHe §,

OTO MOKa3LIBaeT, 4To
HOJOMXKHUTEJIbHASL POJb Ma-
XOBHKa  MNOHHXaercd K
KOHLY MpOKaTKH U Ha-
rpyska Ha JBUTaTelb IIO-
BBIILIAETCH.

[Tpu BecbmMa  ManoMm
3HaueHHH B  JBHTaTeJb
gomxed Oynmer HE TOJbBKO
IPeOROJEeBATh  COMTPOTHB-
JIeHHe CTaH4a, HO W NOA-
JEpPXKHBATh pPaBHOMEpPHBIH
XOJ, BpaIeHHsT MaXxoBlIKa
(Bcex MaxoBbIX Macc).

Takum obpazoMm, aas
NPaBHJBHOTO pelIeHHs] BONPOCAa HEoGXOOMMO HM3YYHTh HAarpysky
CTaHa BO BpeMeHH, HamnpuMep, BLIUEPTHThL KPHBVIO HArpy3KH H aHa-
JIMTHYECKH HaHTH HauBBITOAHeHuIee pacmpereyeHHe paboThl MeXAY
KBUraTeJieM M MaXOBHKOM,

PaccMoTpHM siBNeHHe CHauajna B ero npocrefimeM BHue. Ilpen-
ODONOXKHM, YTO BO BpPeMs KaxJOrQ Mpomycka 3aTpavyiBaercid OFHA
¥ Ta Xe pabora (puc. 144)

Puc. 144. Jduarpavma cpemHell MOLIHOCTI
nponycka

A = abed
H UYTO NPOAOJNKHTENBHOCTb NpeGLIBAHHA MeTajja B KaxAoM pyube
< TakXKe ONMHAKOBA, OJWHAKOBEl i May3bl MeXAy IpONyCKaMH Tor
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Toraa MPONO/KHTENBHOCT — MOBTOPSIOMIErOCS LHKMA MPOKATKH
=1+ 1,
Ecan, nanee, npumem, uto paboTa BHYTPH KayKAOro nportycka

pacnpefleneHa BO BPEMEHH DaBHOMEPHO, TO pacxoayemMas BO Spems
ponycka moutHocts N, oueBHIHO, OYAeT paBHa:

N=2, (82)

T

B cnygae HepaBHOMEpHOro pacmpelesieHust paGOThHl BHYTPH KaX-
JOoro mpomycka, HamnpuMep no KpusoH mn (puc. 144), oueBupgHo,
Bhipaxenue (82) Gymer onpenensiTb CPERHIO MOLIHOCTb MPONYCKa.

B ciayuae BecbMa MajOH MPOJOJIXKHUTEJBHOCTH NpONMyCKa T  J0-
CTATOYHO OTPAHHYMBATBbCS HAXOXKIEHHWEM CpefHero 3HaueHus N,
TaK KaK MTHOBEHHAs Meperpyska NBUraTess He CKa3BIBAETCH 3aMer-
HO Ha ero pa6oTe H MOXeT JMAOCTHraTh OGOJBUIOH BEeJIHYHHBI, TeM
GoJiee 3TO OTHOCHTCSL K paboTe MaXOBHKA.

OGo3HauMM MOIIHOCTb XOJOCTOTO Xoja uepe3 Ny H HCKOMYIO
MOWIHOCTb ABHraTtens uepe3 Ny. Toraa cpelHsss MOLIHOCTb, BOCIDH-
HHMaeMass MaxOBHKoM, OyJeT paBHa:

NM:NAI—NX

Ha OCHOBaHHH CJEIYIOmHX coobpaxceHHi.

IlpoBenem auHMIO X — y Tak, 4roObl maomanb xbcd, Guira pas-
Ha mjowiany didsese, == efgy.

Torza neuratenb, pa3BuBas BO BpeMst maysnl T, pabory ddseze,
pacxonyer yactb ee ddie;e Ha XOJIOCTOH XOJA CTaHa, a OCTaJBHYIO
uacTb djd2€:€; OTHAET MAXOBHKY, YBEJIHUHBAET YHCIO ero o6OpOTOB
# HaKOMJseT 3amac MXHUBOH CHJbI, SKBHBAJIEHTHON IJIOLLANH

dydqeze; = e,fgy.

Bo Bpemsi BTOpPOro mpomycKka MaXOBHK OTJaeT HAKOMJEHHYIO
JKMBYIO CHIY e fgy, gomonuss pabory Asurarens eesyh mo notpeb-
Hoi efgh. OueBHJHO, XXHMBasi CuJla MaXOBHKa, AeJeHHas Ha BpeMs
T =%, paBHa MOINHOCTH MaxoBHKka N y H, CJeJOBaTesibHO,
N=Ny+ Ny. Uncio 060poToB MaxoBHKa B MOMEHT 3amaud ToO-
JIOCKI B BAJIKH HABJAETCA HAHUBBICIIHM Myxe , 3aT€M BO BpeMs Mpo-
nycKka majaeT A0 TexX NOp, Moxka He OyAeT H3pacxoioBaHa MpHU-
o6peTeHHaa BO BpeMs XOJIOCTOTO XOJa XHBasi CHJAAa M TOrAa OHO
TOJNYYHT 3HAUCHHE 1 wyy -

B 3TOT MoMeHT nosioca oCTaBJisieT BaJKH, H MaXOBHK BHOBb Ha-
YHHAET YBEJIHYHBATL YHCJIO OOODOTOB OT My, MO N yaxe, HAKOIISAA
BHOBL TpeSyeMyl0o XKHBYIO CHJIY.

OrTHolilleHKe

; — Muaxe — Myum
]

=

. n —n
T. e =2 MARC VR

Rep Nyare + Ayun
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Ha3bIBAETCA KO3(HIHEHTOM HEPABHOMEDHOCTH BpalleHHs MaXOBHKa
HIH KO3 HIHEHTOM CKOJIBXKEHHS.
Kos¢puurenroM HepaBHOMEPHOCTH BpAIIEHHS HJH CKOJIbXEHHS
Ha3hIBAIOT TaKXe OTHOIlCHHe
= Umaxe — Umun
Umaxc
HIH

i= Nuake — Mmum

’
Nuakc

YTO 3HAYHTEJbLHO YZoGHee.

Crenenp HepaBHOMEPHOCTH BPAlEHHs HJIH CKOJIbIKEHHST MaXOBH-
Ka BIOJHe Ompelesser NpOIEHT OTAaBaeMol MAaxXOBHKOM s3amaceH-
HOH B HeM KHBOH CHJIHI,

JleficTBHTENBHO, MYCTh &) — 3anac SHepriH MAaxoOBHKA B MOMEHT
3axBaTa MOJIOCH BalKaMH H &; — OCTaBIIMACA B HEM 3anac SHepruu
B MOMEHT BHIXOJAQ TOJIOCH H3 BAaJIKOB.

Torma

1= 60

2 9,81 2.602 '

mzagc =_f11_ rDn 2= G n2Den?
== (o) =5 2aw
rae m— macca MaxOBHKa,
G — Bec MaxoBHKa, Ke,
D— puamerp ofopa, M,
n — 49ucao oGOPOTOB B MUHYTY.
IlpupapnuBag =?=9,81, umeem

G e[ Myaxe )2
g =-— D[22 kem. 83
1=y D (M (83)
G n 2
gy = — D [0 ) xoum, 84
2T 2 ( 60 ' (84)
OrtHocHTENBHAS oraavya XHBO#t €UJh
2 p2
& —e _ Mvakc MaE_ _ Muake + Mupn | Pmaxe — My
’
& nf‘mc fvaxe Nyake
n f‘_n I3
HO MMl =—j,a U3 STOr0 BEIPANKEHHS HMeEM
MaKC
Mypg = Myaye (1 — 0);
103TOMY
B1 % Muasc + Muare (1 —9) =2j—i2 (85)
& Nyaxe

Takum 06pa3oM, OTHOCHTENbHAsT OTAAa4a MAXOBHKOM 3anaceHHON
B HeM SHEPrHH 3aBUCHT TOJBKO OT CTENEHH CKOJbMKEHHH I.
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KuBas cuna, npuoBperaeMas MaXOBHKOM BO Bpes nayss,
MOJXXeT GbiTh BbIpaXkeHa 4epe3 OKPYKHYIO CKODOCTb MAaXOBHKA H ero

Maccy: R
®OMen

op = M/cex,
nDn aKe
U yarce = —73!6_— Mm/cex,
=Dn
Vygn= 6%“5— Mlcex.

TlepeMeHHass xuBasi CHJIa MaxOBHKa paBHa

2 2
Umarc — Ymua KoM

2

Tenepr MoxkHO HamMcaTh paBeHCTBa pabOT BO BpeMs XOJOCTOrO
xoaa (a) u Bo BpeMs nponycka (6):
2 2

a) 15 Nys, —m "““““"2 M 75 Nt

2

=

2
6) 75 Nye + m—aHe M T,

Pemast 31y cHcTeMy ypaBHEHHH OTHOCHTENBHO Ny, MOJyYyuM:

l-i-&-jo‘
Nn= Nt + Ngr, - N N = i (86)

T+ T 1+_'T)_

Ty )

HO = == §, mO3TOMY
1+BA—],$~ .

=N——. 87
Na=N— (87)

N
Ecna npunaths g B npemeaax or 0,5 no 1,5 U oTHOlIeHHe /7"
ot 0,2 no 0,1, To monyuuM Ans JaHHOrO B KpailHue 3HaueHust Ny

N, = (0,46 =+ 0,73)N. (88)

Ipun g <C0,5, oueBuano, N, crpemurcsi K N, T. e. K norpeGHo#
MOILHHOCTH JBHratens 6€3 MaxOBHKa.

INoawsysice ¢dopmynamu (86) u (87), ompenmensieM MHHHMalb-
floe 3HaUEHHE MOIIHOCTH ABHrarens Ny, NMPH KOTOPOM MAaXOBHK MO-
Jydaercs Hanbojee MOILHBIM. .
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Ho TsXeibie MaXOBHKH 3aTPYAHSIOT NYCK JBHTaTelNs, YBEeJHYH-
B2IOT BpPC/AHbIE COMPOTHBJEHHS TpeHHs M np. [losToMy o6bluHO yBE-
JHYMBAIOT MOLIHOCTL JBHraTesisi, YMeHblIass BeC MaXOBHKa. D10 TeM
Gosnee Hajao HenaTb MPH 3HAYMTENBHOM IJIMHE MPOKATHIBAEMBIX MO-
JJOC MJH MaJioff NpONOJIKHTEJILHOCTH mays.

IIpy coBpeMeHHBIX NPOBOJOYHbIX M MEJKOCOPTHBIX CTaHax, Ha
KOTOPBIX ‘BEIVT MPOKATKY BECbMa IJHHHLIX NOJOC H B GOJBIIHHCTBE
CJIyuaeB ONHOBPEMEHHO HECKOJbKHX, MAaXOBHK SBJsSETCI COBep-
IIEHHO JHIUHHM, €CH OOXHMHAasi KJEeTb BblJeNeHa B  OTANbHYIO

. , b A; Vs ¢
Ay Ay Us
A,’ R
N ooy N t
PO/ 7/ N\ I W W 772 72\ L
Y N/ % Nz .’I\, Nh \ ’ ! ”5 —/Vfop
n
HE \Az 1 er.2 B n 11 mA—— $

Puc, 145, linarpaMmmu paGOTH H cpeaHnEx MomHocTed

nuHgio. Ecnu Bce JHHMH NpHBOASTCA B JIBHXKEHHE ONHUM JBUrare-
JeM, TO JXsi CMATYeHHst NMHKOB HAarpyskd Ha ceTb npu pabore 006-
JKUMHOH KJIeTH MoXeT ObiTb NpuMeHeH HeGOJbIION MaXOBHK.

PaccmoTpum Gosee CIOXHBIN cayual, oObIYHO OTBevaloUHil Aei-
CTBHTEJIbHBIM YCJIOBHSIM [IPOH3BOJCTBA: MPOAOJKUTENIBHOCTL IPO-
NYCKNS pa3luyHa, pa3/IMuYHB TaKXKe IPOROJIKUTENLHOCTh Mays
M pacxoJ SHEPruH BO BpeMsi OTAENBHLIX MPOMYCKOB.

Torna puarpaMMa paGoOThl U CpPefHHX MOLIHOCTeH OYAET HMeETh
BUJ, MOKa3aHHbIA Ha puc. 145, rae cpeaHHe MOIXHOCTH NPOKATKH,
HanmpuMep, BeCbMa HE3aKOHOMEpHO M3MEHSIOTCSI OT Mponycka
K nponycky. Ocraercss NOCTOSIHHON JIMIIb MOIIHOCTH XOJIOCTOTO
xona Ni.

Ilpu pabGore Ges MaxoBHKa CJIeXOBaJi0 Gbl NMPHMEHHTb JBHra-
teap MomHocThio Ns. Ho B 3ToM cnayuae GoJblNyl0 yacTh BCEro
BPeMeHH NPOKaTKH ABHratelb paboraj Gel CO 3HAUMTENBHOH HELO-
IPY3KOH.

Ilpu paGore ¢ MaxOBHKOM IHOTpe6Hast MOIIHOCTH ABUraTenst
onpeaensieTcst CaeRyioluM o6pasom.

CpenHsas norpeGHAass MOLIHOCTb JBUraTeNst

Al + Ay +An + A, + AL+ A+ Ay +A; + A
Nc«p= 1+ 2+ 3+ A+ 5+ l+ B+ 3+ 4+A5' (89)

St 4 Zr,

Jluuus xy ompenensieT ypoeeHb Np.
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He3aBucuMO OT 3TOro CTPOHM JHArpaMMbl MOIIHOCTH MAaXOBHKa
IJIg KaX<JIOro ¢ocejHero uukaa ( T,+t ) mo Meroay, paccMoTpen-
HOMY BBILIE.

Haxonum

IVYM].’ NM,! NM; H NM; 1'

ITo macwraby nuarpaMMbl NPHGJIHMKEHHO ONpEnEeNsieM:
1) N> Ny, + N, Ha 22%;
2) Np>Ny,+ Ny Ha 10%;
3) Nep> Ny, + Ny Ha 10%;
4) Nop <Ny, +N; na 10%;
5) Nop< Ny, + N, Ha 30%.

Beuny rtoro, yTo ABHraTeab MOXeT paboTaTh C AJHTENBbHOH Ie-
perpyskoit B 50% H uTO KO3(HUHEHT MNOJE3HOro JeHCTBHUSA €ro
He3HAUMTEJNLHO MOHHXXAeTCs NPH Hexorpy3ke B 22%, MOXHO NpUHATHL

N = Ng. (90)

Yro KacaeTcsi pa3sMepoB MaxOBHKa, TO OHH ONpENeJsioTCs Mo
HOCTEeNHEMY LMKIY, Tie MaXOBHK JOJIKEeH OTAAaTb MaKCHMYM XKHUBOH
CHJIbl — B JaHHOM ciyyae abcd (puc. 145).

Yrobnl noayuuTh miomwaAb almn==abcd, He06XONUMO YAJIHHHTb
naysy Ty; NPHOJH3HTENbHO B TPH Pa3a H TOTAA ONpEAeNHTb pas-
Mepbl MaxXOBHKA, MOJIb3YSICh BHIpaXKeHHEM :

02—02
75 Nyyt5 = m % (91)

M3 pasencrBa (91) HaxomuM MacCy MaxoBHKa, 3alaBasicb Vs
H Vg WIH Ve M i, a CIEOBaTeNbHO, pa3Mepsl 060fa H JHaMeTp
MaXOBHKa.

BHUYHCIHB OCHOBHBIE pa3Mepbl MaxOBHKa M NPHHSB 3TOT MaxXo-
BHK, CJIefyeT YBEJHUHTb PACUeTHYI0 MOLXHOCTH NIBHrateds Ha 25%,
HMess B BHAY BO3MOXHOCTb (POPCHpOBaHHs PaboOTHI CTaHa.

TouHo mocTpouTh rpadux paGoTel NPOEKTHPYEMOro CTaHA BecCh-
Ma TpyAHO, TaK KaK TeOpeTHYeCKoe OmpelelieHHe pacxoxa JHep-
THH M0 OpomyckaM He Jaer NOJHOIO COBMNAfEHHsI C AeHCTBHUTENb-
FEbIM pacxogom. ITosToMy H3JIOXKEHHBI METOX, Tak Ke KaK JpYyrof,
H3JlaraeMblif HHXKe, MOMXET NPOYHO GasHpOBATHCT TOJbKO HAa rpa-
¢ukax, noxyyenHoix HaGaONeHHEM 3a paboTalOLIHMM CTAHOM, €CJH
TpeGyercst NpoaHaJU3HPOBaTh B HEM pOJb M2XOBHKAa B H3MEHHB-
IGHXCA YCJOBHSIX NMpPOH3BOACTBA.

1 OueBHAHO HET HaNlOGHOCTH HaxXORHTL N, .
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YKasaHHble 3a1a4H HCCIelOBaHHs pabOThl arperata JBHIaTelb—
MaXOBHK BBIXOAAT H3 OOJNACTH KOMNETEHLUHH MEeTa/ulypra M JOJIKHBI
paspemratecsi sHepreTHKami. ONHaKO B OGLIMX YepTax H MeTaulyp-
Iy Heo0XOAMMO O3HAaKOMHTbCS € TOYHBIM TNOCTPOeHHeM rpaduKa
paboThi CTAaHOB H METOAAMH HCCIEJOBaHHSI paGOTbl CHCTEMHl JIBH-
rarejib — MaXOBHK.

B 3akmioueHue pacCMOTpUM GoJiee TOYHLIA METOJ PelIeHHs 3a-
llayd pacnpegeneHHss paboTbl NMPOKATKH MeXAY ABHrarejJeM H Ma-
XOBHKOM,

ITycte paora mpoKaTKH H300pakeHa He3alTPHXOBAHHBIMH
NPAMOYroJIbHHKaMH Ha pHC. 146.

B MomeHT 3axpaTa moJIOCHl ABHTaTeJb MTHOBEHHO 3arpyaeTcs
IO MOIIHOCTH, ONpPEReNdeMOoii HeOGXOMHMMBIM MOMEHTOM BpalleHHs.
B MOMeHT BBIXOZa MOJIOCH M3 BAJIKOB JABUTATeNb TAK XK€ MTHOBEH-
HO pasrpyKaercs A0 MOIUHOCTH XOJOCTOro xofa. Takum o6pasom,
B CJyyae OTCYTCTBHSI MaXxOBHKa pa-

Gora  nBUraTeJs  XapakTepusyercs . € f

PE3KMMH yAApHBIMH  KOJIEOAHHSAMH
MOIIIHOCTH OT MHHHMAJBHON A0 MakK- ————
CHMaJbHO#, U 0OpaTHO. =

—— = b
F, // ?
F, ; 4 / 1 E
//k /B / )

/ % / % / 4 =
Lo | ) | Ik 7
% ,/ 3/ / /;A m '

2 / 7
\ % _ 80
70
Puc, 146, Tpadux paboTH ITpOKaTKe Puc. 147. [Aduarpamma pa-

GOTH JBHraTeJis H MaxoBHKa
3a OOMH WUHKJ MIPONYyCKa Mo-
JIOCHI

Hucno oGopotos pBuratesisi GHICTPO YMEHBIIAETCH C MOMEHTa
3aXBaTa TMOJOCHl MO BENHYHHbI, COOTBETCTBYIOWIEH TpeGyemMoMy
MOMEHTY BpalU€HHs, a M0 BHIXONE TONOCH H3 BAaJKOB, BO BPeMs
naysbl, BHOBb YBEJNHYMBAETCS O BEJHUHHB, COOTBETCTBYIOLIeil
MOMEHTY BPaLIEHHs NPH XOJIOCTOM XOJ€ CTaHa.

Hannuve maxoBMKa KOpeHHEIM 06pa3oM MeHSET KapTHHY: TOp-
MOXEeHHe BpallleHHsi B MOMEHT 3aXBaTa MOJOCH B 3HaYHTEeJbHOH
CTeNleHH YMEepsieTCsl, NMOYTH MPeNOTBPALIAeTCsT BCJEACTBHE GOJbLION
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HHCPIIM MaxoBHKa. Bo BCsikOM cnyuae dHCIO  0GOPOTOB BanKon
PN 3axBaTe HOJOCLL YOLIBACT MC/UICHNO 1 nociciento (puc. 147).

Beseacrsiie »10ro 11 Hapactalue  Harpyskr JBHTATENS. CTAHO-
BHICS HOCFENCHHLIM H Aoc1UraetT cpBoero MHKCHMYMa B MOMCHT 8bLl-
XOAA TOJIOCHI W3 BaJIKOR. DTOT MAKCHMAaJbHBIH MOMEHT JBHTaTeas
BHxKe MoMeHTa npokaTku. C 3TOro MrHoBeHHsi ABHraTeslb HauyWHaeT
CTHABaTh 3HEPrHi0 MAaXOBHKY, PD43TOHSis Cro A0 MAaKCHUMAaJIbHOM
CKOpOCTH, H cam pasrpyxaercs. (CkaszaHHoe n3o6pakaercsi KHa-
rpamMMofl pabornbl MaxoBliKa H ABHratesisi 3a OAMH UWKJ Mponycka
nonocul {puc. 147), rpe:

aefb - pabora F, oriasaemasi MaXoBHKOM 1 Tolipkalouwas
10TPeOHVIO MOUHOCTDL ABHIATCHS;

abk -— paGora, pacxojayemasi JIBHIaTeJIoM BO BpeMs NpoInycka,

bdc — paGora F), oTnaBaemasi nBHrarelieM MaXxOBHKY;

am — MocTelneHHoe IafiCHUe uncja O6OpOTOB MpPH NPOIMYyCKe;

mn — [OCTeNeHHOe  yRejHueHHe YHcjaa o6O0pOTOB BO BpeMfl
nayssol.

I'paduueckoe n3obpakeHHe pacHpenesieHHss SHEPTHH MEeXAY
ABHraTeieM H MAaXOBHKOM [JIsi HECKOJIbKMX MpPONYCKOB MpejacCTaBJe-
Ho Ha puc. 146. Tpu srom Heob6xomumo, utobul Fy=F,; F;= F,,
H T A

Ecnn uasectHa mouiHocTe mponycka N v uncjio o6OpPOTOB BaJ-
KOB 11, TO MOMEHT BPdLUCHMs, HEOLXOJHMbIA Jia 1pomnycka, M; =
== PR oipeneisieTcss 13 BLIPAXKEHHS CHJbI TATH

P = 75 NGO ’
2rRn
OTKyJa
M=PR="CN _716 Y tou=0716 ¥ mu. (92
2 n n n

PaccMOTpHM TNOCTPOEHHE KPHBBLIX HAarpy3KH [BHraTelsi, COmps-
JKGHHOTO ¢ MaxOBHKOM (pHC. 148, a u 6).

O6o3naunm uepe3 M, TpeOyeMmolii MOMCHT BpallleHHsi BaJKOB,
uepes M ,— MOMEHT BpaliCHHs MaxoBHKA I uepes Mj;— MOMEHT
Bpaulchus JIBHraTens.

My=M, -} M,. (93)

Ecnu I{OpMa.leHblI':I MOMEHT BpalliCHHHd [ABHraTeNA 0003HAYHTh
yepes M,., 1 HOpMAJIbHOE CKOJIbXKEHHE IBHratesist — uepes iy, TO HA
OCHOBaHHH MPONOPUHOHAJBHOCTH MOMEHTOB H CKOJIbXXEHHH MOXHO

HANHCATDH
Mg _ ig
M" iu

.

22 Baxas 576
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OTKY}I?I nepeMeHiioe CKOJbXKCHHE
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Pue. 113, TMocipocinie KPUBIX NAcPy3Ki ABREATCAS, COUPIKCHIOTG ¢ MaXO-
BUKOM:
R — KPURAS HATPYIKH ABHraTeAsn; 6 — KPURAN DASFPYIKN ABHFA res

Ecnir uneao oGopotor 3a { cokyiyy N3Mensiciest of 1, 1o 1., 1o

YJENOBOC YCKOPCHHC B COKVIJIY @ BLIPAMNKACICS! CACAVIONINM obpason:
' n —n

a= L it S

t

ITpoTHBOAEHCTBYIONIUIT MOMEHT MHEPILHH MAXOBHKA NpPH 3TOM

D

D .
MM=P“2‘='“' ml?:
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HO
0= G I ] SR Sl T nD ¢ M 1301{
9,81 { 60 t GO
cleioBaTeIbHoO,
G =D D Gb:
My= —"—-"""a- “=a - _-rem. :
T 981 60 2 315 (95)

. Yraopoc yckopeHHe @ SIBJSICTCS BCJIMMHHON NepeMeHiiol B npo-
1iecce  fIPOKATKH.

Ilycth cKoJbXKeHHe JBHIATCIst 3a BpeMf df M3MEHsieTcsl Ha pe-
JnunHy di, TOrZa uucao 060POTOB H3MEHHTCS Ha BeJHYHHY dn = n dj,
rae n, ofo3Hauaer 4ucJao 0GOPOTOB  ABHraTesid 6e3 CKOJBXKCHHS
(CHHXPOHH3M), YTO MPAKTHYECKH HMEeT MECTO NpPH XOJIOCTOM Xode
craHa. Orcilona

m—ny dn n di

= —" o =He—

1 ! “ “
GD* di GD? . ' ;
=-Z..p, " I i 96
"Tgs Y w 3™ o (46)

C JPYroii CTOPUHb,
M, —M
A/IM — 1 — [ ,

e
rae . Mo —HavaJbHbI MOMEHT BpallleHHsl ABHraTens.
My _ 315My
M,  GDngiy
Bripaxkenne K HasbiBaercss N1OCTOAHHOH ABHTaTeJdb-Ma-
XOBIKaA. X
Hoactapasist sHawenue My s Bbipaxende (93), umeenm:

O60o3HayuMm (97)

M, —M,
My=M,—— ar (98)
)
OTC
1oga At_ M, — M, %
=My (%)

M3 Beipaxcenns (98) BHAHO, 4TO MOMEHT BpAalleHHS NMPH HATPY3-
Ke JBHraTesil B KaX/blil NaHHBII MOMEHT 3aBHCHT OT INOJHOrO
MOMeHTa npoxaTku M), HauanbHoro momeHta asuratens My u or
NOCTOSIHHOM ABHraTesb-MaxoBHka K.

Ins nmoctpoenst nuarpaMMbl  MOMEHTOB HAUPY3KH JBHraTesis
HeoOXONHMO 3HAThb BCEe 3TH JaHHBIE.

B kaxpoMm paHHOM craHe BO BpeMsi NaHHOTO NMPONYCKa BEJHYH-
Hol MiMo 1 K sBISIIOTCA BEIHYHHAMH NMOCTOAHHHIMH U1 BCEX MO-

MEHTOB HArpyskH (mepeMeHHON SBAAETCS JHINL BpeMs t); NO3ITOMY
22*
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OYEBHIHO, YTO AJS KAXHIOr0 AAHHOTO CTaHA AOCTATOYHO BBHIYEPTHTH
OJLHY KDHBYIO MOMEHTOB Harpy3ku apuratens no M; My n K, utofnl
TI0JIB30BATLCS €0 NPH JIIOO0H TNPOAOIKHTCALHOCTH MPONycka ¢ MO-
MeHTOM fpokatkd M. Kpusasi MOMEHTOB JIerKO Jaer KPHBYIO IO-
TpeGASAEMOH MOLLIOCTH JIBHFaTels, CCJIM H3BECTHO H3MEHEHHE 4HCJIa
060poTOB, XapaKTepU3yeMoe BeJH'IMHON CKOJbXKCHHS i. DTa BCJIHUH-
Ha NpOMOPLHOHAJNBHA B KaXXIbl# AaHHBIA MOMEHT JICHCTBYIOILEMY
MOMEHTY IBHraTenss u onpejenaserca no ¢opmyae (94):
My

=iy —=.

Iy=ly
A M,y

Bo Bcskoil maHHoB mnpokatHOH ycraHoBKe iy H M, H3BeCTHHI
KaK OCHOBHblE XapaKTePUCTHKH ABUratels, 1No3TOMy HNOCTPOEHHe

KPHBOH MOLIHOCTH, 3aTpaulBaeMoii ABHUraTejleM BO BpPeMs MpoOMycka,

He mnpelcTaBiseT 3aTPyAHEHHI, '

TouHo Tak Ke He NpENCTaBJsIeT 3aTPYJ/IHEHHS M BblUEpPUnBalHC
KpHBOil pasrpyskn aBuratenst (puc. 148, 6) Bo Bpemst pasroua
MaxoBHKa TpH Iay3aX, Tak Kak B BbipaxeHuu (98) M; pasHo Mmo-
MEHTY XOJOCTOI'0 XOoja cTaHa (BeJUHYMHA AJI JaHHOH YCTaHOBKI
nocTosinHasn), My — HavaJbHbIi MOMeHT ABHMraress BO BpeMs BbI-
Xolla 3afHero KOHHA IIOJIOCH M3 BalIKOB JJifi MaKCHMajbHOH mpo-
ROJ/DKHTENBHOCTH Mpomycka T, yXe HaWlieHHbli  NpH INOCTPOEHHH
KPWBOH Harpyske IBHraTeJis.

Takum o6pasoM, H3JOXKEHHbIA METOA TDPHIrOJEH IJIS aHajiH3a
GaKTHYECKOr0 H NpPeANOJOKHTENBHOrO pacnpeneienus paGoThl mpo-
KaTKi MeXXZy IBHraTejeM H MaXOBHKOM,

Ins HenocpencTBEHHOro pellleHHss BONpOca O pacnpeiedeHHu
paboThl MeXAy HBHraTeJleM H MaxOBHKOM, T. €. O Bbi6ope MOIL-
HOCTH ABHratelis H pasMepoB MAaxoBHKd, 3TOT METOA [MpIMeHUM
B KauyecTBe aHajin3a psifa TNPEANoJOXKHTENbHBIX pachpeaesienni.

Ilas  npeanosoxHTENLHOro  pacnpefiesieHusi pasoThl NPOKATKH
MeXAY ABHrATEJEM W MAaXOBHKOM MOXHO MNOJIb30BATHCS OAHHM #3
OMHCAHHbIX CNoCOOOB ONpeaeNeHHsT MOMIHOCTH ABuUraTelst NPy Mpo-
KaTke.

JIUTEPATYPA

1.C. A. Kywakesunuy, INpumenenne cBepxoGxkatuii npn npokarxe, <«Me.
Tanaypr», 1939, Ne 10—11.

2. A. 1. Uek ™ apes, YseJHueHHe YIVIa 3axXBarTa Merania Baikasu, «Teo-
pHS M NpaKTHKa Metajaypruuy, 1938, Ne 6.

3. A Tl. Uexmaper, Teopusi cBepxGOJBIUAX YIJIOB 3axBaTa H o6¥aThl
npn npokarke, «TeopHs M HpakTHKa MeTaanyprau», 1939, Ne 7.

4, H ©. Jlamko u B. A. Mucanko, [papavecknlt cnoco6 nocrpoennas
W nposepkKH KanauGposok mpocreiimux npodunedt, «Craab», 1936, Ne 7.

5 $I. C. Tanna#, Marepuaam no Teopun npoxatkd, u. I, Meramaypr-
wear, 1941

6. 9. C. Tannah Marepuanut 1o Teopuy npokarku, 4, IV, Meranaypr.
w3nar, 1948.

7. C. H. Merpos, Pa6uta u nasieHne npH NMpoKaTke, «3anNCKH roOpHOro
uHceruTyTay, 1917, VI, sun. 2,

8. M. U. 3n0THHKOB, YIIAPeHHe MeaH B CBASH C MNPOKAaTKOR NJIOCKHX
nofkaToB u3 BaflepGapcoB, «Meranayprs, 1934, Ne 6,

9. I1. A, Anexcauapos, u H, ¢ Jlamko, OF yompeHRHH MeTamnos
ripn npokartke, «KauecrBenHas crtaniby, 1936, Ne 4.

10. I, B. Unxnpos, K Bonpocey o6 ywmupennun npm nNpokaTke, «Teopma H
npaKkTHKa MeTaanyprum», 1936, Ne 6.

11. A. 5. Xefin, [ponecc /eHroudofi W TOHKONHCTOBOA HPOKaTKH, Meral-
ayprusaar, 1941.

12, B. 1. Baxtrauos, Hexotopwe BompocH TeopAs mpokartkn, «Crambs,
1946, Ne 4—5.

13. IC. U. Ty6kun, Teopus o6paGoTky MeTa/uiOB HaBjienHeM, Meraunypr-
u3nar, 1947. ’

14. IO0. M. Uu K 1K 0B, 3aKOHOMEPHOCTH YIUHDEHHA MPH MPOKaTKe H aAHAJIA3
dopmya nas ero ompenenenusi, «Craubs, 1948, Ne 11.

15. Ur. M. TTasnos, Teopus UPOKATKH H OCHOBH miacTHdeckofi nedop-
mauuma Merajnos, TOHTH. 1938.

16. Ur. M. MMaernor y H. C. Hpanos, Ymapeade cTaau NpH HpOKaTKe
¢ Gombmemu Oo6XKatdsma, «Mertaanypry, 1938, Ne 10.

17. Ur. M. lTasaos u §1. C. Tannai, Brasgure cMaski Ha yIHpeHme,
«Meramnyprs, 1937, Ne 9—10.

18. B. H, Pyn6ax um 5I. X. CapTtag, 3aBHCHMOCTh YIUHPEeHH CTaJu MDH
npoKaTKe or cTeneHH Haxknema, «COGOpHHK TPYXOB MoOCKOBCKOrO HHCTHTYTa CTa-
an», 1936, smn. XX.

19. B. H. PynG6ax u B. II. €eBepaen ko, Bansane BHeMIHEro TPEHHA
Ha JedopMaumio Mertajna Opy npoxkatke, «CGopuAk Tpyaos MoCKoBCKOro HH-
cTHTYTa cTanus, 1936, Bhnm. XX

20. M. B. Bpauknit B II. AL AnekcanapoB, YiumpesHe IOSBTeK-
TONJIHHX YIVIEPOJUCTHX H JIETHPOBAHHHWX CTaJei "f“ pasnMuHHX TeMIepaTypax,
«Tpyan XapbkoBcKoro HMHCTHTYTa Mertayos», 1931.

2l. Ml B. BpankgH#, Hanonnenme mpAMOYTOJBHHX H POMOHYECKHX Kaans.
POB MpH HpOKaTKe HEKOTOPHX JerHpOBaHHWX cTajed, «Cramb», 1940, N 3.



342 Jureparypa

22. M. F. 3aoTuuKkoB, YIUHpeHHe npH nJoWeHsd, <«Bosserens [un.
pomerusa», 1939, No 4-—5.

23. B. @. Jlomk ape s, Auauns suepasnoMmepnocrit AchopManuil HpH ropaaciy
MexaHmueckoit  o6paGotke Mertannos, «BectnEk  MeTanIONPOMBILIICHIIOCTHS,
1938, Ne 11,

24. H. U, Cpsenc-lllsen, Yacabuulec Aa/ciMs NpH TOpsucid npoxarke
craneit 9511, Y8A cpapuutcabiio ¢ Manoyrieponuctoi 1010, «Merannypry,
1939, Ne 7,

25. H. M, ®enocos, O npokarKe Jcraposanapix crajedd npn Gomsliux

oGxarusax, «Meranayprs, 1940, Ne 8.

26. 10, M, Unxxukos, BausnHe cocrasa craJH Ha yulMpeHHe npH npo-
katke, «Cramn», 1945, Ne 11—12. :

27. 1. JI. J1a6ys3os, YupeHde craau Xpomaicuas, «Cramb», 1941, Ne 9,

.98.51. C. Tuns6ypr yJl. C. Tenbnepman, HecregosaHue ymiupe-
HHS CreuMaNbHMX crajell npu mpokaike, «Coofmenus LleHTpannHOro HHCTHTYTA
MeTasos», 1935, Ne 18.

29 B. E. Tpym-I'pxumaiino, Ipokarka u kaau6poska, KYBY, 1933,

30. E. Kupx6epr, OcnoBu KaJdHGPOBKM MNpPOKATHHX BaJKoB, «JloMess,
1929, No 1,

31.B. Tadensn, ITpokarka u kaanGposka, ['TH, 1930.

32. 1. JI. Coxkonos, K Boupocy o ncpasHOMCPHOCTH JichopMaum — upi
npokarke (kputuka teopun Jleupus), «Crauns, 1946, Ne 6.

33. B. M. 3 apyes, K sonpocy o ncpasHoMepuoctd ncdopMauuu, «Cradnns,
1947, Ne 9.

34. M. C. Myrpes, Pacuer 3anonmenus paspeasHoro Kajamopa, «Craibs,
1947, Ne 4.

35. 1. A. Anexcaungpos, B. A Ilucawkouw C. T. Borartn-

p e B, PaunoHa/maalua KaquGpoBKy BAMKOB COPTOBHIX mpokarHmx cTaHos, OHTH,
1938.

36. IMocraHoBsieHHe coBellaHHA HO KaaHOpOBKe BAJKOB AJs1 NPOKAaTKA Kaye-
cTBeHHofi ctamn, «KadecTBenHas cranps, 1936, Ne 10.

37. A, TI. Ye k mapes, Meron karuGpoBkn GioMunra, «Jlomes», 1932, No 3.

38. M. JI. Bapomuuckui, Kaau6poska Banko OGaiomunra, «Cranns»,
1937, Ne 6.

39.B. M. JIunyxuu 3aMevaunsa k cratbe HHXK. M, 3apowmuckoro «Ka-
JUGpoBKa BanKoB OjioMHHra», «CTanb», 1938, Ne 3.

40. A. 1. UekMapesn, [IpokatHoe pemo B AMepuke u Espone, «domes»,
. 1932, \e 6.

41. TI. Y. Tlonyxuu, Ceofictria poMGAdecKHX KaJnGpos, «CGOPHHK TPYHOB
Mockonrckoro uscrutyTa crangs, 1940, BHm. XV

42. B. A. [Tacaiko, K sonpocy o npaBHJILHOM pacdeTe AHAMETPOB BajIKOB
Ha TpHo-0%5kmAMax, «TeopHsi M MpaKTHKA MeTaJJypruds, 1939, Ne 9.

.43. M. C. IOnoBsnry, Kanu6poBka BaJIKOB 3arOTOBOYHOIO CTaHA TPHO,
«Cranw», 1948, Ne 4,

44. C. ®Punx, Teopus paboru mpokarkd, «Fopumft xypsas», 1901, TI.

45, A, TI. Buuorpajgos, SBjeHHs onepeskeHHs M MONATHOTO ABHIKeHHH
METaJIIa B pYUbsAX B CBA3H C YWHPEHHAeM ero, «Yrofib m Xejeso», 1926, Ne 7.

46. TI. A. AnexkcannpoB, CicreMa KaJaHGPOBKR OBad—Kpyr—oBaji MJd
yepuoBux Juuufi, «KauectBennaa craaps, 1935 No 2.

47. M. I1. Jleaues m B. A. lllagpau, Yertpe cHCTEMH KAAHGPOBKA ILAS
TPOKaTKH KpyrJioro Bpopuis, <«Ypaiasckas Metaanypras», 1936, Ne 7.

Jlureparypa 343

48. A, I. MMerun n . A. Bunorpanos, TlepekaaubpoBka xpyraux
npoduaeft no cucreMe OBaN —KpYr Ha crame D =300 mm, «Teopna # mnpex-
THKa MeTaaaypruns, 1939, Ne 6. )

49.T. A, Bunorpanos, Hccnenosanne kamu6poskn oBan—kpyr, <«<Bioa-
JeTreHb 3aBola uM. Mabuua», 1938, Ne 2,

50. I. 1. Ocukmu, IlpakTHYeckHd. METON UCCTPOEHHA NPeLOTAENOUHHX
0BaN0B MJAA KPYrJoro B Nponyckax, «YroJdb H xejesos, 1930, Ne 54.

51. M, II. Tanemuu, O6 onpeleNeHHn pa3MepoB HPEXOTHEJNOYAHX OBaJa
Il KBajipaTa NpH KaauGposke KpyrJioro xkenesa, «Momeas, 1935, No 10.

52. JI. )Ke 3, KanuGponka sankos, Pycck. u3x., «Texunmka u 1npoussoactso»,
1929,

53. A. TI. UckMapes, K ponpocy o Teopun KaJHGPOBKH MOJOCOBOIO Ke-
sesa, «Jlomes», 1934, Ne 6,

54. B. K. llpoypanun, K Bonpocy o Meroauke pacyeTa kanuGpOBKH no-
JIOCOBUI'O JKeJIe3a, «Teopusi M NMpakTHKa Mcraanyprau», 1938, Ne 7—S8.

85. Ur, M. MMapnos, K sonpocam Kaau3poBKH YrJOBOro Xejesa, «Meran-
aypry», 1927, Ne 2,

56. A. I1. Uekmapes, O dopMe KaJHGPoB ANA NPOKATKH VIJIOBOro Ke-
Je3a, ¢/lomes», 1934, Ne 8.

57. 0. U. Ctapuenko, Kaan6poska BaJkoB Ins IpOKaTKH HepasHOBO-
KHX YronbHHKOB, «TeopHs B mnpakTHKa MeTaaaypriums, 1938, Ne 2.

58. A. B poso, Kasn6poeka sanxos, 1903, u. 1.

9. 1C. 1. Bab6opckufi, KanGposka H npoKatka Taspuxos, «Cranes, 1947,
Ne 7-—8.

60. C. Topkap, Kanmn6poska nByTaBpOBHX 6aJlox HOpMaJbHBIX npoduaei,
«JloMea», 1920, Ne 3—4.

G6i. FTonbunefinep, Ipokatka wsesiepon, «llomess, 1929, Ne 3—4.

62. U, Deren, KainGposka sankor, nep. d. K. Kpukenra nop pea A. 1L Bu-
norpanosa, 1928,

63. U, H, Kyuko, Ilpoussoactso TpamBafiumx peancos ruuna  Penke,
«Brosnerens HUM UYepnoit metanaypruu», 1946, 17 (61).

64. A. [1. Banorpapgos, Pacxox 9HeprEM NpA NPOKATKE M MOWIHOCTD
ApHrarejefi mpH cTaHax, «Meraaayprs, 1929, Ne 2, 3, 4

65. H. B. Fyrosckuii, Teopua dopMon3MeHeHASs ¥ MOMHOCTb NPH NPO-
katke, OHTH, 1935,

€6. H. &. Jlamko n M. A. Anekcaungpos, O pacnpenefeHHs yaenn-
HHX AaBJleHuft Meranga Ha Banku, <«Meraanyprs, 1935, Ne 8, 54,

67. JI. ®. MoanoTkoB, ConpoTuBieHHe gedopMalu BHICOKOYTJIEPONHCTHX
H JiernpoBanHuix cranefi, «Cranp», 1942, Ne 1—92,

68. A, @. Camap uH, Mamepenne nabiesna Meralija Ha BaJIKH HPH IPOKaT-
ke, «Merannypr», 1938, Ne 1.

69. H. Y. Ceene-llBen, Hcenenopanne ynenbHex nasienufi B 3aBHCh-
MOCTH oT ‘TeMnepaTypel H XHMHYECKOro COCTaBa MHpoKaThiBaeMofi cTaaH, «Mertas-
ayprs, 1934, Ne 7.

70. E. 5. dpoaos u T. M. FTony6es, Pacnpenenenne yAelsHHX .JAas-

JEeHHA MO JAyre 3axBaTa B 3aBHCHMOCTH OT (haKTOpPOB NpPOKaTKu, «Merannyprs,
1937, Ne 7.

71. A. 5. Xeitn, Cuan, JeiicTByiolllde NPH CHMMCTPHUYHOH MpOKaTKe NPSIMO-
YFOJNbHHX TOJoc Mexnay TAaJKUMH BajlKaMp, H 3aTpauMsaeMasl NPH 9TOM MOML
HocTh, «Metaanyprs, 1940, Ne 10.

72. A, U, LUenuxos, Pacnpenenenne ynensHoro pasjeHEs mo Ayre sa-
xBara, «Cranps, 1944, Ne 5—6. .



344 Jlureparypa

73. A. 1. Uexmapes, HceaepoBaiHe pacxofia SHEpraM o CONPOTHBJICHHS
AepopManHK 1A MCAKOCODTHOM W MPOBOJIOYHOM cTaHaxX, «[lomes», 1935 Ne 4—5.

74. A, II. Yexmapes u JI. &. MonoTk oB, Heenenosanne pasienns
MeTaMla Ha BAJIKH B CPeLHEe-MEeJIKOCOPTHWX, MPOBOJIOUIOM H OOPYYHOM c1ahax,
«Teopusi m npakTHKa MeTaanyprum», 1936, Ne 2.

75. A. TI. Yexkmapen n JI. &. MoaorTkoBs, IlosuuieHne npoussos-
TEJbHOCTH H JAaBJIeHHe METa/lla Ha BAJIKH NPH MPOKaTKe B pEJIbCOBHX CTaHaX,
«TeopHss u NpakTHKa Mertaaaypruu», 1937, Ne 4,

76. A. TI. Yekmapen nJI. ®. MonoTkos, JdaBlende Ha BajJKu H one-
pexkeHde B KanuSpax, «Teopuss W DpPakTHKa Metaiiypruu», 1937, Ne g,

77.10. M. Yuxnxos, [IpokaTka ¥ KoBKa BHICOKOJIErHPOBAHHHX CTaJlefl,
Mertannypruspar, 1941,

78. AL M. llleBuenxo u 3. A. CoMuHCKuil, IKcnepAMeHTaNbHOe oON-
peAesieHHe AABJIeHHsi Ha BaJIKM OpPH NPOKaTKe, «Tcopus M NPakTHKA Meramiyp-
ran», 1939, Ne 4—5.

79. A. T1. Bunorpanos, lebopMauus Merama npM mpozosibhoil  Npo-
KaTtke B TINiagkux Baakax, «Haykosj samucku Karegpu Merasmiorpadii», Jlic-
APOMETPOBCKHi TOpHHA HHCTHTYT, 1928,

80. U. A. Tnme, CopaBounas Kuura, 1899, :

8l. A. . Heunwukos, Ilpokatieie crawn, Merajuypruspar, 1946.

Pepnakrop A. C. laziaai Texunueckuit pepaktop B. B. _Muxaﬁxzoau

CraHo B npon:;aoucmo ll/V 1950 r. [Moanucano B neyarb 29/VIIT 1950 r.
dopmar Gymarn 60 X 92V/5 = 10,87 6ym. . — 21,5 ney, a1 + 1 sxka. = 0,08 n. .1,

- 2 3u. 3 1 0. n 39540
06608 em #1,25 Trupax 4500
3akas 576 Llena ll_p._ 80 x.

Tunorpagua Merannyprusnara, Mocksa, Llsernoli GyabBap, 30,

3AMEYEHHBIE ONEYATKHY

Crp. Ctpoxa HaneuaTano ﬂ%ﬁ:‘;ﬁo ng"!:;eﬁ
204 | 3-s rpada, 0,8362 0,906
1—4 cH. 0,8749 0,673
0,4276 0,434
0, 4651 0,4631 AsrT.
294 | T-n rpada, 11,6 11,1
2 cB.
3axas 576



