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OcHoOBOH HHTeHCHOHKAUMM METAMJIypPrUYecKOTO, B TOM
YHCJIE€ NPOKATHOrO, IIPOH3BOACTBA SIBJSIOTCH ONTHMAJIBHBIE
TEeXHOJOTHYECKNE DeXHMEBI, ofecneunBawlye pocT obbema
IIPOU3BOJCTBA, NOBEILIEHE KaUecTBa NPONYKINH i Y IyJIIeHHe
JIPYTHX TeXHHKO-9KOHOMHUECKHX IOKasareseH.

Ilpu npoxarke BeJJepoB i APDYTHUX (PACOHHBLIX IIpoduIeh
HHTEHCH(DUKALESA PeXKUMOB 002KaTHH ¥ yJAyUIIeHHe OCHOBHBIX
TEXHHKQ-3KOHOMHYECKHX OKa3arTeaeldl MOXKeET ObITh JOCTHTHY-
Ta WCIOJB30BAHHEM Pa3BepHYTOro crnocoba npokarku. OxHa-
KO HECMOTPsI Ha CBOW OYEBHJHLIE JOCTOHHCTBA, 3TOT CHOCOO
MPOKaTKH A/l NPOW3BOJACTBA ILBEJAJePOB OGOJLLUIAX HOMEPOB
W APYTHX KPYOHBEIX (PacOHHBIX HpoduJell JOJXKHOTO pacrnpo-
CTpaHeHHs He MNOJYYHJI H3-32 HEYCTOHUHBOCTH IIpouecca B
[PSIMOIIONIOYHOM KaJauOpe, npousBoislueM crubaHue paspep-
nyroro npoduas. [losromMy panapHeiee pasBuTHE H YCOBED-
IIEHCTBOBAHKE PAa3BEPHYTOrO Cllocofa NDPOKATKH HMEET aKTy-
aJbHOE 3HAYEHHE.

J1si uenmosip30BaHusSl MPEHMYINECTE PA3BEPHYTOH Kamiub-
POBKH NMpU MpOKaTKe {(BeJePOB 1 APYTHX (PaCOHHBIX NpOdH-
Jied TIPEeNIOKEHO HX BRIIOAHATE CIOCO6OM MOCTENEHHOrO CTH-
Ganus MOJNOK, KOTOPBIH IpeAcTaBaseT cobol fanbHekiuee pas-
BUTHE H YCOBEPUIEHCTBOBAHHE Pa3BEPHYTOH KaluOGPOBKH.

CymHocTs 3TOr0 cnocoGa IPOKATKH COCTOMT B TOM, 4TO
liepexox OT pasBepHyTOro A0 TOPH3OHTANH KATHOPa K [PAMO-
TI0JIOUHOMY OCYLUECTBJ/SETCS [OCTENEHHO C IPUMEHEHNEM psi-
Jla NIepeX0IHbIX KPHBONOJIOYHLIX KaJuOpoB, o6ecleynBaoLiHX
naBHoe GopMONSMEHEHHE NPOduIs.



B nacrosmel pa6oTe H3/10XKeEHbl CIOCOOH NPOKATKH H M€
TOIBl pacueTa KaJuOPOBOK YLOJIKOB, LIBENJIEPOB U GOKOBH
MaXTHOTO KOHBEHepa NOCTENeHHbIM CTHOAHMEM WX IOJOK
[IpensnaraeMble MeToxbl pacyeTa OCHOBAHBI HA  PaBEHCTBE
KO(QGUIUEHTOB BHITSKKH [0 JEMEHTaMm NPOoQu/st, 4TO CIo
co6CTBYET YMEHbUIEHHIO [epeMelleHnsl MeTajnjla H3 OJIHOk
yactd KaJubpa B APYryw B npouecce JgedpopMmaluu, COKpa
n1aeT MSHOC BaJKOB M pacxofl S9HEPTHH.

Onpejiesenne 3JeMEHTOB IEPEXOJHBIX CeUeHHi Npodul
110 CPEAHHM JIMHUAM JaeT BO3MOXKHOCTDL ITOCTENEHHO PasBopa;
ynBaTh NPOGUIb O XOLY KalHOPOBKH M HAXOAMTE HauGose
GnaronpHATHbIE GOPMBI EPEXOHBIX KPHBOMNOJIOUHBIX KaJiub
poB, O0eCHeYHBAIOWIHX - AOJKHYIO YCTOHYHBOCTH Hpoleccs
IPOKaTKH. _

PaspaGorannbii MeTo[l pacuera Ka/juGpPOBKH YIOJKOB
WIBE/1J1epOB M NpoduJs GOKOBHHbBI MaxTHOIO KOHBEHEpPa I103-
BoJisileT BHIGMpaTh Haubojee ONTHMAAbHOE (POPMOUIMEHEHHE
MeTaJjjia o Kaaubpam.

[nasa |

CNOCOBbl NMPOKATKM M METOAbI KANWUBEPOBKM
YrNOBOW CTANM, LUBESINEPOB U OPYTUX
BACOHHDBIX MPODUITEA

1. CNOCGCEL] . IPOKATKM YITIOBOW CTAJM,
LUBEANEPOB M BOKOBUH LUAXTHOIO KOHBEMEPA

Cnocob NpoxaTKM YrNOBOM CTanK

M3 npoduneii, paccmaTpuBaeMblX B JaHHOH pa6oTe, yro-
0K SIBASIETCS] CaMbIM IIPOCTHIM. HekoTopble aBTOPLI CUHTAIOT
#!!, uTo npokaTtka hacoOHHBIX NpoduIell Hayanach ¢ [IPOH3BOJ-
1Ba YLOJKOB NMpuUMepHO B nepuox mexay 1800 u 1819 rr.
} 1lacrosilee BpeMs YIVIOBAas CTajdb IIHPOKO HCIOJL3YETCs
JIY H3TOTOBJIECHHA JEMEHTOB Da3JMUHBIX KOHCTPYKUHH.

PaccvatpuBasi pasiuuHble CIOCOGEL NMPOKATKH YIOJKOB,
OHO BBIIEGJAHTH M3 HUX ZIBa OCHOBHBIX: NPSIMONOJOYHBIH M
A3BEPHYTHIH.

[IpokaTka YTJIOBOH CTanu MO NPSIMONOJOUHOMY CIIOCOOY
puc. 1, @) COCTONT B TOM, UTO HCXOJAHYIO 3arOTOBKY NOCTENO-
aTeJIbHO OOXKHUMAIOT B CHCTEME 3aKDBITEIX KaquGpoB, YIoJ
@Y MOJKAMM KOTOPBIX uaMeHserca or 120—145° B nep-
oM (acornom 110 90° B uncToBOM Kaaubpax; 3TOT Crocod Hau-
Fonee cTapuil u B HACTOSIIIEE BPEeMSl HA OTCUECTBEHHBIX 3aBO-
[AX Majo IPUMEHSETCS BCJAENCTBHE MHOTHX HEIOCTaTKOB.
)IHH H3 CYLIECTBEHHBIX HEJOCTATKOB MPSIMONOJAOUHOH Kanuo-
OBKH YTOJKCB COCTOHT B TOM, UTO HEOOXOMMO HMETH CPaBHH-
¢JILHO TNYOOKHE BPe3kl B BaIKax, 4To ociabsaser 609Ky Basl-
o n s obecnedyenus TpeOyeMOH HX MPOYHOCTH NIPUXOAUTCSH
BC/IMUUBATL HCXOJAHBIE AMaMeTphl 60YeK Ba/iKOB-

I'TpumeHeHHe NIPSIMOIIOJOUHBIX 3aKPBITEIX KAIHGPOB 3aTPYA-
51T POKATKY HECKOJABKUX YTOJKOB PasHBIX TOJILIUH B OX-
nX xagubpax BBUAY 3HAUHTEJbHBIX H3MEHEHHH LK PUHDI 110~
Il BMECTE C H3MEHeHHeM TOJILKHE! Npoduis MPH MoLbeMe
/Il ONYCKaHWu BepXHero Banka. Kpome Toro, npu npoxarke
JroaKoB Mo NpAMONOJOUHON KaauOposke Habmiopaercs 3na-
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YuTeAbHAs PasHuila B paGouynx AHAMETPax, o6pabaThbiBalOUIHX

pasapupbie yacTu Npoduas. 10 00yCJAOBAUBACT PA3IHYHE |

ORPYZKHBIX CKOPOCTeH BaiKOB 0 NEPUMETPY Kanubpa u Mpu-
BOJHUT K YBEJIHUCHUIO CKOJbKEHHSA H CHJI TPEHHUS MEXIYy MOo-

Puc. 1. Crmoco6bl MPOKaTKH YTOAKOB

JIOCOH M BaJKaMu, a [Oc/]eqHee — K POCTY pacxojna SHEPTHH

U M3HOCA BAJTKOB, a TaKiKe K YXY/AUIEHHIO NOBEPXHOCTH MPO-
buist [2].

[Tpokarka yrjoBoll craju N0 pPasBepHYTOMY ClOCOGY
(puc. 1,6) Tak:Ke u3BeCTHa IABHO; BMEPBLIE OHA OTMeueHa
B natente CLUA B 1875 r. [ 1. [Tpodwab NpoKaTHIBAIOT B CHCTE-
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MO 3aKPHITHIX KanubpoB ¢ pasBepHYTHIMU (MBOTHYTBIMH) J10
rOpH3OHTANK MoaKaMu. I1pn pasBopoTe NOJOK Bpe3 B BaJIKHU
HIAUKMTEBHO — MEHbllIe, YeM B paHeée paccMaTpPHBaEMOM
¢iioco6e, BCJAEACTBHME 3TOrO PasHOCTh PaGOYHX JAHAMETPOB .
o HpUHe Kajubpa coKpallaercs, 4TO yMEHbIIAET CKOMbKE-
e METaJla OTHOCHTENbHO BAJKOB, M3HOC KaduGpoB M pac-
so; snepruun. Onuaxo peskoe dopMousMeHeHie B UNCTOBOM
Kasubpe npodFiis_YrodKa ¢ OTBOPOTOM 1QAO0K 0 TOPUSOHTA-
/T, OCODEHHO B CJyyae NPOKATKH YIOAKOB C TOJNCTHIME IQJ-
KaMH M HepPaBHOGOKHX YIOJKOB, BbISbIBAeT HEYCTOHUNBOCThL
JTOTecca, PasHOTOJAILMHHOCTE NOJIOK M B PAJAE CAyHaeB fAB-

JIS1eTCH HpPIIII/IHOL“{ nonepeuHplXx TPEHIHH Ha HAPYXHLIX Tpa-

151X TOJOR-

B macrosmee Bpemss Bceoflliee pacnpocTpaneH e Moty Yriid
cucTeMa KaiuOpoB ¢ pasBepHYTHIMU ITOJNIKAMH AJi IPOKATKH
YI'OJKOB.

Onna u3 pasHOBHAHOCTEl DPa3BepHYTOH KaJHOPOBKH —
9TO TAaK HasplBaeMas yHuBepcaspHas KaauGpoBka (puc. 1,6),
IpeACTaBaAsIONias COB0H CHCTeMY DPasBepHYTHIX OTKDBHITHIX
YCPHOBBIX M 3aKPBITHIX [pPEIUHCTOBBIX Kaaubpos. OcHoBHOE
JIOCTOMHCTBO 3TOH KaJuOpOBKYU COCTOUT B TOM, YTO B YEPHG-
BLIX Kanubpax NpoKaTKy MOJKHO BeCTH 63 OrpaHuyeHust yIuK-
peHust, 6aarogapst ueMy UX MCIOMb3YIOT A/ O YUEHHS YIJIO-
BLIX Npoduied pa3JuuHbIX padMepos. [pyras pasHoBHAHOCTH
pasBepHyToro cnocofia MPOH3BOJACTBA YIVIOBOH CTady — 3TO
IPOKaTKa B CHCTeMEe OTKpLITBIX Das3BePHYTHIX Kaju6GpoB
(puc. l,e)), npuMmeHsemass Ha HeNPEPHIBHBIX MEJIKOCOPTHBIX
¢TaHaX, UMEIOIIKUX KJETH C FOPH3OHTANbHBIMH H BEDTHKAJ/b-
HBIMH BajJKaM#. JTa KaluOpoBKa NO3BOJIAET yNPOCTHThL HaC-
TPOMKY CTaHa M TOBBICUTH CTOHKOCTh BaaKOB. Cejylouieli pas-
IIOBHAHOCTBIO Pa3BePHYTOro crnocoGa NPOKaTKK YTOAKOB Cay-
JUT AuarcHanbHas kKaaubpopka (puc. 1,0), obecneunsaronias
HaJeXXHOe BBHINOJNHEHHE 3/JEMEHTOB MPOQHJI.

oy

Cnoco6 NpPOKaTKK LBEnnepos

CyuiecTBytolge crnocofbl NPOKATKH [LIBEMJIEPCB MOXKHO
Pasie]MTh HA JBE TPYNNEL C NPSMBIMU NTOJKaMK H C PasBopo-
toM rojgox (puc. 2). K neproi rpynne oTHocsTesl 6ano4uHbI,
¢ yBeauueHHbIM 1o 15—20% BninyckoM MoOJIOK K chnocob co
cruGanieM TPSAMBIX NOJOK, KO BTOPOH Tpynne — NPOKaTKa
B cucTeMe KanuGpoB ¢ pPas3BOPOTOM IOJOK no pazmycy. Ilo-
cJeJlHU €r1oco6 TaKkxKe HMeeT PsIl pa3sHOBHAHOCTEH, pasinyalo-
inuxest GopMoil KanuOGpPOB M METOAAMH pacuera.
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Puc. 2. CroocoGel npokaTku wsenmepos:
15—209% BLIDYCKOM NOJOK M H3OrHYTOH CTEHKOMH:

Pa3BOPOTOM TOJIOK MO PAAMYCY H H3OFHYTOR CTeHKOH; K — KOHTPOAbHb

=G

crubanisl nIPAMBIX HOJOK;
Kanubép

it

&

0 — C YBGJAHUYEHHBIM A0

4 — 6anounpli;

I1a oTeuecTBeHHBIX 3aBofaX A0 50-X Toj0B WIBEALEPHI OPO-
LATLIBAAH B OCHOBHOM GajouHbIM crnocofom (puc. 2,a). DToT
C110coB TOAYUHI B CBOE BPEMsl MIHPOKOE paclnpocTpaHeHue
(/1ar01apsl BO3MOMKHOCTH MCMOJIB30BaTh ONHH H T€ K€ BAJKH
HC(IOBBIX KJETeH NMpH MpoKarTke GaloK M INBENIEPOB OIHUX
It TCX YK€ HOMEDOB, 3aMEHSISI BaJKH TOJLKO UHCTOBOH JIHHHH,
10 COKpallasio ITapk BaJKOB M Bpems 1ta mepepasky [3,5].
thopMrpoBanMe LIBEJJIEPHOrO NPOMH/IL OCYUIECTBAAIOCH B
Cierene KaauOpoB ¢ OTKPBITBIMH (ilaHILaMH; AAS ROJYYEHHS
IOJNKE YBEJMUSHHOH BBICOTBI O CPABHEHHIO ¢ GaJKaMH TOro
M nomepa GpIIM HCMO/JAB30BaHBl T4K HAashiBAEMEIE JIOMKHBIE
(urauisl. 3a1aHHYIO BBICOTY MOJKH KOETPOJHDOBAJH B ADPE-
1110 TOBOM 3aKPHITOM (KOHTPOJABHOM) Kanubpe; HHOra mpuMe-
l141iH BTOPOH — UEePHOBOH — KOHTDPOJBHHIA Kanubp.

Ila coBpeMeHHBIX BBICOXONPOH3BOAUTENBHBIX NPOKATHBIX
cianax saBona «AsoBcranby, Kysuenkoro Meramnypruuecko-
ro xkombunara (KMK), Hikne-TaruabCckoro MeTaaaypru-
qeckoro kom6unara (HTMK) u xpyrux, 3TOoro npeuMyniect-
tit IPAKTHYCCKH HET, TaK Kak IPOKaTKa OJHOro HoMepa 6anok
1 iBeasepoB He GbiBaeT cMexHOH Ho BpemeHH. Kpowme Toro,
NO BpeMsi MEePeBaNKK BaJKOB KjaeTeH UHCTOBOH JIHHHH MOKHO
(/1IIOBDEMEHHO OCYIeCTBATb NEPEBAJKY BaNKOB U OGKUMHOM
(ICTH, HE YBEJUUYUBAS NPOAOIKHUTENbHOCTL nepesaiku. Cie-

|OBATEbHO, NpPEeMMYLIecTB NMPOKATKH iBeAepoB 6aq0UHbBIM
¢riocofoM HeT, OfHAKO HENOCTaTKH NPOKAaTKH 110 9TOMY CHO-
coly BecbMa CylecTBennbi. Hanpumep, u3-3a HeoGX0/iuMOCTH
HPIHATHS CDABHUTENbHO BHICOKOH 3arOTOBKH YBEJIUYHBAIOTCA
cyMMapHas jJeopMauds B YCJAOBHAX DE3KO BhIpaXKeHHOH
HCPABHOMEPHOCTH JehopMaluy MO HIMPHHE NOJOCH!, a8 TaKKe
[PCXON 9HePTHH; TPeOyIoTCst BecbMa 60JbLUHE O0KATUA  JIOK-
nuix (raHues B YepHOBBIX Kanaubpax (cM. puc. 2, @), 4To Tak-
/A [TOBBILIAET PACXO/ IHEPTHU H U3HOC KaJUODPOB; OUEHD CHJIb-
110 H3IIALIHBAIOTCS] KaauOPH 3a cueT 60BLIOH Pa3HOCTH OKPY K-
IILIX CKOPOCTeH 1O NMepHMETPY KauuGpa; OTMeuaercs TakxKe
HIMUTCNbHBIE PacxXol BalKOB H3-3a 6OJIbU_II/IX CBHEMOB Me-
({114 TPH MepeTouKax.

robbl u3bexkaTh HAN XOTS OBl CBECTH O MHHHMYMAa He-
1OCTATKE, NPUCYLiHe 6al0YHOMY CNOCO0y NpPOKaTKY LIBesJe-
(0B, KaauGpoBUIMKY pa3paboranu 6oJee palHOHATBHYIO CHC-
lealy KaauOpoB AJIsT IPOKATKH LUBEJIEPOB, T. €. KaluGpOBKY
¢ OUKPHITBIMU (p1aHLLAMHA U C YBEJHUEHHBLIM BBHITYCKOM MHOJIOK
{pue. 2,6). B 3710 cucreMe KasuOpOB BBINYCK HapyRHBIX
Ipaicit mojiok yseanded g0 15—20% c u3ruboM CTEHKH U ¢
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COXpaHEHHEM NPSIMOTO yIJa MeXIy MOAKOH u cTenkoi. [lo
CKOJILKY NIPOKAaTKy BeAYT B CHCTEMe [IBEJJEPHBIX Kanubpo
C OTKDHITEIME (DJIaHLlaMH, KOHTPO/Ib 3aJaHHOH BBICOTHI MOJOK
obecrieunBaercs OOBIUHO B JBYX (YEPHOBOM H IpPEIUYHCTOBOM)
KOHTPOJBHBEIX Kanubpax. Hosas cucreMa xanuGpoB, Hauu-
Has ¢ 1954 r., Gbliia BHepeHa JI15 MPOKATKH LiBeaaepos Ne 16,
18, 20 u 22 na craué 650 3aBona «A30BCTagbLY.

IlpumeneHne KajuOPOBKH C yBEJHYEHHBIM BbITYCKOM I1O-
JIOK HECKOJIbKO YMEHbIUUJO0 TyOHHY Bpe3a pyUuber, 4To MOBHI-
CHJIO IPOYHOCTL BAaJIKOB B ONACHOM CEUGHHH H YMEHBILIHJIO
HCXOJIHBIE JIHAMETPhl 60YEK, HEOOXOAUMbIe [JIF H3TOTOBJCHHUS
HOBBLIX KOMILIEKTOB BaakoB [4, ¢. 387]. YBenuuenue Boinmyc-
Ka HapyXKHBIX rpadeit noyox jgo 15—20% nosBosugao nanosao-
BHHY YMEHbIIHThL ChEM MeTassia P NEepeToykax BajKOB H
YBEJHUYHTH CPOK UX CJAYXKOBI. ¥YBeNHUYEHHBIH BBITYCK HapyX-

HbIX rpaHey“r NOJIOK H U3THO CTEHKHU YEPHOBOTO LIBEJJIEPHOIO

Npoduasi MO3BOJUAH NPUMEHHTL 00J€€ WHTEHCHBHBIE 06XKa-
THS, 9TO 0Ka3aJjoch OYeHb BAXKHBIM IIDH OCBOEGHHM OOJIerdeH-
HBIX DiBeasepoB. UepHOBBIC XKaauOphl C YBeSIUICHHBIM BEIMYyC-
KOM TOJIOK IIPH NEPEeTOYKax MOJHOCTBbIO BOCCTaHABJAHBAJIHCH
o WINpPHHE.

[Ipokarka LIBenIEpoB M0 cnocoby CrufaHus NPSMbIX IHO-
JIOK (pHC. 2,8) IIPeACTABIAET cO00H fanbHelllee Pa3BUTHE CIIO-
cofa ¢ YBEJMUCHHBIM BBIMYCKOM IOJOK M H3BECTHA TaKiKe:
oueHb gaBHO [1]; B 3Tof KaMuGpoOBKe B UEPHOBEIX Kajubpax
yroJ MexK1y noskoft W crenkoit 6ombine 90°, a cTeHKa MOXKer |
ObITL TpsiMOR miu u3orHyToH. OcHoBHasi Aedopmauus ocy-

LIECTBJISIETCS B NEPBBHIX Kaaubpax I10JA0COBOro THINA, KOTrJA !

yepHoBOH Npoduas HAXOAWTCA B cTaguu dopmuposanuda. B
MOCAEHHX MPOX0Aax IPOUCXOAUT crubaHne MOJOK Npodus
¥ BBIIDAMJIEHHE CTEHKH IPH HeGOJblIMX o0xkartuax. Taxomy
pacupeseeHnIo o6:xaTHi cnocoGerByeT GhopMa YePHOBBIX Ka-
Jau6poB, G6AH3KasA K [1070Ce, BBICOKAA MJIACTHYHOCTL MeTaJsa
B MEPBHIX MPOXOZAX M JOCTATOUHAS IIPOYHOCTH BAJKOB uep-
HOBBIX KJETEH, MMEIONIUX CPABHUTENBHO HeryyOoKHe BPE3HI.
OcHoBHOI HEOCTATOK 9TOTO cr1ocoba NPOKATKH IBEJAJEPOB —
HEYCTOHUMBOCTD Mpolecca NPoKaTKu B Kaaubpax, NpoH3BoLa-
IUX BHIIPSIMJACHHE CTeHKH U cruGaHue M0JOK Npoduas, a
TaKKe K0JIeOaHHA BEICOTLI IIOJIOK.

[TpokaTka LIBE/JIEPOB C PA3BOPOTOM IMOJOK IO pajnycy
(puc. 2, &) orrocHTes K Haubojee NPOTPECCHBHBIM CrocofaMm
HX Opou3BoAcTBa. OH OT/IHYaeTcs BLICOKOH HHTEHCHBHOCTHIO
JehopManuy Metansna B PasBepHYTHIX Kanubpax, uTo I03BO-

%

(0T COKPATHTH KOJHUECTBO (DACOHHBIX NMPOXOJOB, YMEHb-
(CliHeM H3HOCA KanuGpoB 3a CYET He3HAUUTE/IbHOH pPasHOCTH
WD YIKIBIX CKOPOCTEH, BO3MOKHOCTHIO BOCCTaHOBHeHI/iHTI;i:
HiOpOB NPy TepeTouke BaAKOB C HeGONBIIUM CHEMOM Me L
{1, yMCHbLIEHHEM TIyOnHb! Bpesa B BaLKH H HCXOLHBIX JH

je1po GOUeK BANKOB M YBEIAYEHHEM HX npounoctH, GoJsee

|11} 1IOMCPHOH nedopmaiiefi MeTania 1o UIHMPHHE HOJE)%Cbé,;
10 cOKpaliaeT pacxoj sHeprHu U yMeHbLIaeT MPOLEHT 0OP

W1 hjiarojapd ymeﬂbmeﬂmo YTAKKH 110 BLIEQTE I1OJOK ¥ AJH~

11l «I3bIKOB» U T. L.

()cHoBHOH HEJOCTATOK CYIIECTBYIOMHUX pPa3HOBHAHOCTEH

¢110co0a TPOKATKH [IBEAJEPOB C pasBOPOTOM IIOJIOK 110 pajuy-
Wy coC TH
¢y COCTOUT B HEeoOXOJUMOC :
{{14X TIPONYCKOB AJisi yAepKuBaAHUs TOJIOCKHL B HpﬂMOHOJIOI({)_
floM Kanudpe, MPOHU3BOASLIEM crubanyue pasBepHyTOTO P

Gt

NIpHMEHEHH 51 CJIOXKHBIX BBOA-

¥ HEeyCTOHUMBOCTH Ipoilecca TpH nepex%ge OT TOJI-
HOCTBIO PA3BEPHYTOrO K HPSIMOMONOUHOMY KajH py.

Cnoco6 npoxatky BOKOBMHBI WIAXTHOTO KoHsenepa

KopupitHblit 11poduab LJs BGOKOBMHBL CEKIHH maxmogci
conpeiiepa KCIT-630 (puc. 3) oTHOCHTCA K PaspsLy 91{(;1133—
Minuibix npoguieit. OcBoeHKe NPOKATKH STOTO np o s
BOIMJIO 3aMEHHTD JBA, paHee MNPHMEHSBIXCH npoduns, OA-
{iM, YTO YMEHBIIHJIO PacXOi MeTajsa He 30%. Kax Egﬂgg
ny puc. 3, KaauOpPOBKA npoduns KCI1-630 BpimoHe SR
¢110coBy MPOKATKH LIBEJIIEPOB C yBeJIMUEHHBIM BbIILYCKOM i
nok (ot 3 1o 10%) [6}. Sror NpOGHJIb HMEET NOJIKH, KOTOPEIC
pa3inyganTes Ha 15 mm MO BLICOTE, UTO BMECTE C HegOTOpOI/I
ero HEeCHMMETPHUHOCTBIO CO3JaBajlo J0CTATORHO oJIbLIHE
Y. npy MpoKaTKe.
ll))ﬁ}fnoﬂcgzcnppmfm OCEeBBLIX YCHJIHI HA BAJAKAX GBlIU BbIH(();g:
{eIbl JBYCTOPOHHHE OMOPHbIE KOHYCHL. CpaBHu,TeJlggo BHI
a5 6O/bIAs [0KA, PaBHAs B YUMCTOBOM Ka/lHOpPE MM, TIO
X0y KannOpOBKH BCE BpeMs yBEJAMUNBAIACh H B l'lepBé))Mg)fo
COIHOM KaJubpe uMesna yze BbICOTY 150 mm {(cM. pucC. o). g
HpesoNpeAenIo TyooKne Bpesnl B BAJIKH, 4TO canamc;Bna_
HPOUHOCTH U GBLIO TPUYHHOM HACTBIX II0JOMOK BaJIKOB H 2
puit. HecuMmeTpHUHOCTD npoguisi cosaasana OCeBble YCH lm_.
1171 TPOKATHBIE BAJIKH ¥ ObU1a NPHUMHON cepreHHs ¥ CKPY

i 10JI0CHl BO BpeMs NPOKAaTKH.
- ””;(;almuéposxoﬁ ngenycmannBaJwa 1Ba KOHTpOﬂ‘};??IXHK;l}
Aubpa aas oBxaTHs OOeHX MOJOK MO umpuae
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K 871651, HO HECMOTP S Ha 3TO BLICOTA MOJOK MO AJHHE MO
Cbl M3MEHAAAChL, NpeBLIas Ipelenasl jgomyckos. [lpoxar

10 570§ KanauGpoBKe Obl1a HEYCTOMAYNBOM B /I NPOMBILIVICH
Ho#i mapruu noTpeboBanoch  HECKOJNBKO KOPPEKTHPOBOK,

Puc. 3. Cnoceb npoxarku npodusist GOKOBHHBI CEKUKH IWAaXTHOTO KCh
sefiepa KCII-630 (3aeck u panee [ — /X — Honepa KanuGpos)

Konerpyxitust npoduisi TakmKe HMeJaa CepLe3Hble HEN0
cratku. Jag ux ycrpanenus Obll paspaboTaH HOBBIH NPO
¢uap GOKOBMHLI peIlTaka IIaXxTHOTO KoHBeHepa (puc. 4),
KOTOPOro Pa3HKla B BBHICOTE IOJIOK Y2KE COCTaBsiia 5D M,
4TO BLIBLIBAJNO HOBLIE TPYAHOCTH NPH €ro NpPOKATKe.

e

2. CHOPOCTHLIE YCNOBUA B KANMBPAX
NPy CYLIECTBYIOWMX CNOCOBAX [POKATKM YTOJIKOB,
LLBEJUIEPOE M BOKOBMH LUAXTHOTC KOHBEMEPA

Ckopoctable ycaoBusf jAedopmanud B (DACOHHBIX KaJu6-
pax B 3HAUHTECALHOH CTEIICHH ONPEAeNSIOTCST PabouuMy Jua-
MeTpaMu MO MepHMeTPy Kanubpa.

BrepBrle yeTKoe IPeJCTABACHHE O CKOPOCTHBLIX YCJOBHSX
JedopManny MeTasia ¢ YUeTOM PasHBEIX pabodyuX MuaMeTpOB|

14

{51 (pacOHBBIX npodune

TR
11 BBIXOAUT 13 BaAJIKOB CO CKO

T

& mamo B Tpymax B. E. prm-lﬁ'ggjlxé-
J0JKHO CulTarh, UTO -

yeta OlEPEHEHHs] MOXKHO , uTo _
R - pOCTbIO, COOTBETCTBYHOHIEH cpel
oMy paboueMy nmaMeTpy.
Il TpaKTMUeCKHX pac

paGounfi ~AMAMETP
OTOPYI0 HAaxOLAT ACICHHEM NJI0W A

n

ueTOB JIOCTATOUHO OTPENEuTE CpPei-
No TPHUBEJEHHON BBHICOTE Kannopa,
¥ Kajqubpa na ero . -

5

120

4

4. Tpoduas GoxoBuHLI pEUITaKa

Puc. ;
LIaXTHOTO KomnBEHEpa CI1-63

6 nuamMeTpa
puuy. B aToM caydae BeTMuUMHY CpejHero padoyero Anas p
[). onpejieJsioT n3 BhIpaXKeHHA
P . ; {1)
P=Bt——r (
i =t U B
] CH-
— cpejHuil AMaMeTp BaJKOB (paccTosiHue Mexsiy O
MM BAJKOB NPK npOKaTKZe), MM
F — mnjoiaab Kanubpa, MM,
B — mmpuHa Kanuopa, it

tne Dy

CKOpOCTHbIE YCNOBUS B yronKoBbIX ranuEpax

6 epPXHETO
Kax BW/LHO U3 CXeMbL (PHC. 5,a),B myOgH;ng:;g;pg o
OCTh BHIXOjla MeTaJl/I : ;
panTKa CpefnsAs CKOp a ua 22%, a Ha KOH-
0/ Gosblile CKOPOCTH BaslK )
atas 3a 100% il 1e aaxa
!mx yronKa Ha’Ty yKe BeJHUMHY CKOPOCTh Pep)fz;rgaiuﬁpa
ol s
(ONpIlie CKOPOCTH MeTasIa. guiops BKIPIIE. 98 i/leTaJIJla Ka-
m{xmero BaJiKa OTHOCUTENBHO PO ATRIBASMOTY 1ag,qrqaewﬂ
CCTBEHHO HMeeT TOT ke BHA, HO HeCKOHbKOTCRa};a;me R
KOJIMYECTBEHHO; KpOME TOrO, DU I EA 4 HMEHHO:
,["1}ma nepepacnpesessiorTes OTHOCHTEJIBEHO BanK(c))g(,)CTb e
ol ( Vi<
ro BAJKA OrleperKaeT Cr
Inebenb Kanudpa HUKHE : 0% .
‘1\':1{21 19%, a Ha KOHL[@X yrojikd Kamiop OTCTAeT Ha 2 :

15



. MakcHMasBEHOT'O H3HOCA Kaaubpa C TOUKH 3pEHUsl pacipeé

(CTBHE JPYTHX (AKTOPGB.

.BajKa -0 TePUMETPY -Pa3BEPHYTOrO *yYTOJKOBOIO 'Kajnbpa

J 3 i
MeHbiie Ha 6,3%. Eme Menbinee pasiuyue CKOPOCTeH Me:

MeTtasi BEpIIMHEI YIoAKa 00KKMAETCA B TOH 4acTH KaJ
pa, B KOTOPO# MOBEPXHOCTb BEPXHErO BajlKa OTCTAET, a HH}
Hero oneperkaer CPefHIO CKOPOCTh BHIXOHA MOJOCH. 3 B
KOB; KOHILBI YTOJIKA OOXMHMAIOTCHA MOBEPXHOCTAMH KaJuop
pacnpeneseHne CKOPOCTH KOTOPBIX OTHOCHTEJLHO CKOpPOCH
TOJIOCEl — IIPOTHBOMOMOMKHOE Bhille paccMotrpeHHoMy. Ci
JOBaTEJbHO, MOBEPXHOCTH BajKOB MPOCKAJAb3bIBAET OTHOC
TeJbHO 00XKHMAEMOTO MeTajia Ha MPOTSHEHHH BCEro mnep
merpa kajubpa. Camoe 60/bLIOE CKOMbKEHIE MeTal1a U HA|

CKOJb-
{010 CABLYeT, YTO B PasBepHyTOM yFOMKOBOM Kganuépe

KOB 3Ha-
jeune HpOKaTbIBaGMOl'O MeTaJJa OTHOCHUTEJIBHO BaJl

e BHO MeHBLIE, YeM B TPAMOMNOJIOUHOM. s

Crenosareaptio, PaSBepRYIEL 3 auimpaioTCr, oM MDI-
{hounX paBHBIX YCAOBHAX N :
I.\]lllll()‘YlIquHbIe, 7 gﬂaronapﬁ yMeHbUIEHHIO pagg;l;hqcﬁiiﬂgegﬁu
jpeGyloT MeHbulefl 3aTpaTel 3HEpIUU Haxinmpos SRHES
[ CHMYIECTBA paSBepHyTbIXuyI‘O.HKOBbIX[ s
HPOSBASIIOTCS TEM B gonplieil Mepe, yex

=]

4
~
]

53 (1003
776 (119%

622(947%)

523(60%)

Puc. 6. CnpAMIenue pasBepHyTHIX MOMOX

i ' B UHCTOBOM KaJu0pe
Puc. 5. Cxema pacnpegefqenusi paGOyHX JHAMETPOB H CKOpocTell Bad yTI080T0  NpOHIA

KOB Mo MepHMeTpy NpefuHcToBOTo Kaaubpa yroaka Ne 20 npu npoxa’
Ke Ha crane 650:

a MPSAMONOJIOYHOro; 6 passepHyTOro l)“:} . k k ) ’
= by : = I }

\umB I pUMEHsIeMBIX Ha MPAKTHKE B Hacrosuee Bpsmeﬂ Mciz‘;—
4AX pacuera paspepHYTHIX yIJOBBIX npo@nneuﬂﬂag ﬂpem
TpHBAETCSI OTBOPOT HOJIOK 1O TOPHM3OHTANH, H%qno e
111CTOBOTO Pa3BepHyTOro kanu6pa. TlocaesHnn SR
CATKH YHCTOBOM KAJNHGD, KPOME ONpeAeIEHHOH paboThl et
Pllsi TOJILMHBL MOJOK, BHIIOJHSET pa6oTy CrpsMIEHNS o
paBHEBaHMA MOMOK). ITpouect CTIpIMJICHH S OTBepHy’Il;:;I HJ;-
OPH3OHTAM IOJOK COMPOBOKIACTCA pacmms;:;exe P
D Y:KHBIX T'paHeil Kpaes IOJIOK (puc. 6)._I%gu.n%0 e
CThIX YTOMKOB (IPH TOMUIHHE MOMKH d = 25— A
(L, 3ajaBaeMplif B HACTOBON Kanubp Beaex Sooe
MACCHBHOCTA W FKECTKOCTH Tpebyer GOABUINX YCHIAU ﬂac-
ClPSIMIGHES, UTO OOYCJ/IOBIMBACT GonblIie HATIpAKEHUA P
[y JKeHHST B HADYXKHBIX TpaHfAX Kpaes NOJOK. i
HanpsKeHuss pacTAXKeHus, BO3HHKKaOUIHE B’HapgTeKaeT
{palsX Kpaes MOJOK NpH OXJAXK/ICHHH, KOTOpOLTHr[I) Iesieeh
{iepaBHOMepHO, ele GoJbile BO3pACTaioT i MOTY 23130 5
i 110SIBJEHUIO MHKPO- B MAKPOTPEULHH. Kpowme TOTO, P p

15
91219

Gosbiasi paboTa CHJ TPEHMST ¥ MAKCUMANbLHBIH H3HOC KaJuQ
pa JOMKHLL ObITH B TeX MECTax, TJle CKOPOCTh MeTaa B HAK
GOJIbILICH CTEEHH OTJHUYAETCS OT CKOPOCTH BaJIKA.

JIeCHUS CKOJIbKEHMS 110 TTEPUMETPY CAENYyEeT OXKHUJATh B ')
OHMHe pyubsi BEDXHETO BaNKa, 110 IPeOHIO HUKHETO BAJIKA U
Kpast MOJKH YroJKa Mo BEpXHEMY H HHKHeMy BajkaM. Onpl
HbIe JlaHHbIe B 0061IeM HOATBEP K AAI0T 3TOT BLiBOA [8,4, ¢. 199
XOTsi C/lelyeT UMETh B BHAY, YTO B 5TOM C/iyyae Kannbpbl H3HA
IIHBAIOTCS HE TOJBKO B PE3YJbTaTe CKOJbKEHHS, HO H BCJE

~ Ilpu pacnpeneieHny -paboyuX JHAMETPOB M (CKOPOCTE

-(puc. 5,6) B riy6rHe PyUbs BEPXHET'O BAJIKA CKOPOCTh METAJE
Jia 6oabile CKOpOCTH Basika Ha'17,8%, a Ha KOHIIAX yrodka —

Tajija # 06pabaThiBAIOUMX TOBEPXHOCTeH HHKHETO Banka. M8
16



NMOJIOK A0 FOPH30HTaNH B NPELUHCTOBOM Kaaubpe He obecH
UMBaAET JOCTATOYHO XOPOLIEro CaMOLEHTPHPOBAHHUS IOJOC
B YMCTOBOM Ka/aubpe. IlocienHee npu HeTouHoil 3ajaue 1100

Puc. 7. Cxema pacupenenenns padounx AHAMETPOB H CKOpPO

18
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cTed B
6alloyn
G — no 6anounomy crocoby; 6 — ¢ YRBE/THYEHHBIM Bbiil

Wb 0P APUBOAKT OOBIMHO K CBAJMHBAHHKIO Y& H PasHON
e nogox. Ocobo Ba:KHOe 3HaYeHHe 3TO HMeeT NIPH Npo-
1114 1ePABHOOOKAX YIVIOBBIX IpOdUelt ¢ pasHOl IUHPHHOH
TUNISI

[ le10cTaToK pasBopoTa MOJOK NPeAYHCTOBOTO Kanubpa Ao

(] ONTAI COCTOUT ellie B HeoGXOHMOCTH H3JUilHEE Ta1y6o-
X npesos B Badkax umcroBof kjaertu. Unpwna uncroBoro
Winopa (ropusOHTASbHAS NMPOEKUHs) [10JKHA ObITE C yue-
UM pAUMYCOB CKPYrieHu# OYPTOB HECKOALKO OOMblIe Wif-
M1 4:1){ABAeMOH TOJIOCKHI, UTOObI HE IONYCTHTE 3aXBaT NOJOK
VM. D10 yBenHYHBaeT r1yOHHY BPE3a B BajaKH YHCTOBOH
J0TH (BepTHKaJBbHYIO IPOEKIHMIO YHCTOBOTO Kasnubpa), uTo
Iic0eT TIPOYHOCTh BAJKOB UHCTOBON KJIETH W NPUBOAUT

lOMY, TO BepLIHHA Npoduas JeGopMUPYeTCa B CJA0E BAAKa
Midoft rBepaocTeio. Takoit Kanu6p GBICTPO H3HAIIUBAETCS

Y %Y /UfIaeT Ka4eCTBO NMOBEPXHOCTH MOTOBOrO IIpOKaTa.

CkopocTHble ycnoBMSl B LUBENNEpHLIX kKanubpax

Lit/touHBlf CrIOCO0 NPOKATKY LIBENJIEPOB B HACTOsILLEE Bpe-
4 (OYTH HE MPHMEHSETCH W COXPAHHJCH JIHUIB HA CTaphIX,
(1111 DON3BOAUTENBHBIX CTaHAX, TJle NPOKATHIBAETCA HEOOMb-
(i 1HCao NpoduIepasMepoB U NepepajKa BaAKOB 3aHHMaeT
010 BPeMeHH.

[} pesbcoGamouHOM Liexe 3aBoaa «A30BCTaJb» YCOBEPIIEH-
thonauas GajouHas Kaau6poBka wsesanepa Ne 24 [9] npu-
isiacs g0 1958 r. Tlostomy paccMoTpeHye CKOPOCTHBIX
i CHJOBBIX YCJAOBHE B KannOpax 3Tol KaauOpOBKH NpejcTaB-
e 1IICKOTOPBIA MHTEpeC.

872 (104,8%)
832(100%

_ 832(100%

2 maz)_\‘

83

luh 1o NepHMeTPy KaJuOpa Npu IpokaTke mBensepa Ne 24 Ha peabco-
e 850

i nontox (1o 209%); € — no pa3sBepHyTOMY cnocoby
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Puc. 7,a naer npeacrasmaenue o pacipeieseHuy CKoJik
AKEHMs [10 NEPHMETPY MATOTO IO XOAY pacyeTa IIpsMOI
JIOYUHOTO Kaaubpa ¢ BeimyckoM 6% HapyKHBIX TpaHell noJiok
M3 cxeMpr cienyer, yTo HauGosibliast PasHOCTb CKOPOCT
MKy NMOJIOCOH M BanKaMu Hab/0JaeTCsd HAa KOHLE HapyH
HO# I'paHy NOJKH npoduis u cocrapaser + 19,3%. Ha ko
e BHYTPeHHEH FPaHU IMOJKH BaJOK OTCTAET OT NOJOCK]
—13,4%. CoraacHo cxeme pachpeieNeHus CKOIbKEHUs M
Taj1a MaKCMMaJbHOTO M3HOCA CJENyeT OXHJaTh Ha KOHIA
NOJIOK 1UBEJJIEPHOrO Kajubpa. DTO e IOATBepKIAeT U Hal
JIOJaeMBIl Ha NMPakTHKE XapaKTep H3HOCA IUBEJJIEPHBIX K4
aubpos (8,4, ¢. 199; 10, 111,

MoOKHO OTMETHTH 3HAYHTENBHYIO BEJIHUMHY CKOJbXKEHH
HHUKHETO Bajika Mo crenke npoduis (+4,7%). Bereactsul
CPaBHUTRIBHO GOJBLION IPOTAKEHHOCTH CTEHKU H MEHbIIe il /|

M y OCTalbHBIX %ﬂeMeHTOB MPOGUIs, TOAMUHB! BETHIHHG [ {1104 KapTHHA paclpeaesnedns 0 NepuMeTpy Kaaubpa pa-
CKOJIbXKEHNS B 4,2% MOKET CHIBHO BUATL HA PACXOA SHE[M ) i x j1aMeTPOB H CKOPOCTefi BAJKOB y Pa3BepHYTOTO IIBE-
rdy, HeoOXOAUMOMH s PabOTHl CHJI TPEHHS B Kanubpe, n u ¢pioro kaaubpa (puc. 7,8). Ilpu npoxatke weeanepa Ne 24
HOC BaJIKOB. isrom (Mo X0y pacuera) Kaaubpe MAKCHMAJbhHOE CKOJMb-

B nacrosimee Bpemst OCHOBHBIM CrIOCOGOM IIPOKATKH 1IBe (Wiiiie MeTaJjljla OTHOCHTEJNLHO BAaJKOB CIeAYyeT OXUAATh II0
JIEPOB MOXKHO CUMTATH MPSAMONOIOYHBIH CNOCOG ¢ yBeadueHl i imm guaHuaM, rae oHo cocrasisier 8,3%, a Ha KoHuax
HBIM BBEITYCKOM MOJOK M H3THOOM CTEHKH. Mook co croponbl Bepxuero Banka +4,8% nporus +19,3%

Beﬂf"mﬂy cpennero paGowero auametpa Baaxa (cMl, (nnouiof gagubpopke u +16,7% 1o xanubposre ¢ yse-
puc. 7,6) onpefensnn, Kak u pauee, no dopmyie (1). Ms cx@ e num BBIYCKOM IOJIOK, & CO CTOPOHBI HUKHETO BajiKa
Mbl puc. 7,6 CAeyeT, UTO Haunbo/IbINAs PAa3HOCTL CKOPOCTE 1,4% mnpotup coorsercreenHo —13,4 1 —11,8%. Cxousb-
MEMC1y HOJI0COH H BaikaMu +16,7% (ckopocts Basika Gondl e 1 CPeAiHell UACTH CTEHKH HeCKOJbKO Goabie (+3,5%),
Le CKOPOCTH METaJlJia) OTMEUYaeTcs Ha KOHUE HAPYXKHOU TP\ (1) KaTHOPOBKE € YBEIMUCHHBIM BRITYCKOM 010K (1,9 %).
HH TTOTKY HPOQW/IHH~ Ha konue suyrpenneft rpanu noaxu )10 o Mepe n3Hoca Kajaubpa IO CTeHKe 3allaHHble pas-
JoK Ha —11,8% otcraer or JIPOKATbIBAEMOTO METANIA. W)y jlerKO BOCCTAHABJMBAIOTC ONMYCKAHUEM  BEePXHEro

Pacnpejenenyie ckopocTeli mo nepuMeTpy IBeepHOT wina. Crenyer Takxke MNOAYEPKHYTh, YTO CKOJBXKEHHE MO
Kanubpa ¢ yBeJMYCHHBIM BBUIYCKOM IOJIOK NOKA3LIBAET, UMl )\ i1\ 3HATHTEALHO MEeHbIIle, UeM 110 PACCMOTPEHHBIM paHee
Hau6ObLIETO CKOMbKEHHUST METAN/Ia, 4 3HAYUT, H HAHGOIbILIE IyM crocoGaM MPOKAaTKH, UTO co3faeT Gojee paBHOMEDHEI
paboThl CHJ TPEHHS U MaKCHMaJbHOTO H3HOCA Kaaubpa Mo HI0C BAJIKOB TIO NEPUMETPY KaJaHOpa. '
HO OXUJIATh B MECTAX, Ile CKOPOCTb MeTaa B HanOOALWeM Iy o6pason, NpHMeHeHHe PasBepHYTOll KaniHOGPOBKH
CTECNCHHA OTIIMHACTCA OT CKOPOCTH BallKa, T. €. Ha KOHLAX MOY ¢ n1epoB 0GeCeunBaeT 3HaUHTENbHOE yMEHbIIEHHE CKOJb-

JIOK miBesepHOro npoguust [4, c¢. 1991. Hsnoc KaJmuéPOB H&@ ¢y MeTasia OTHOCHTENLHO BaJKOB, 4 CJeJOBATEbHO, U
KOHIIe TI0/I0K BO3PACTAET €Ile U BCIEHCTBHE X MAJTOH TOXUIMM /o111 ineH e HX H3HOCA.

Hbl i CAMOH HHUSKOH MO CEUEHHUIO MOJOCHl TEMIIEPATY PhI.

Ws puc. 7,6 BUAHO TaKKe, YTO W3THO CTEHKH TIPHO/IHKae]
ee Haubo/Iee XOJOAHYIO CPEIHION YacTh K HeHTPaJbHOH JIH
HHM Kajubpa B 30HY MEHBUIHX CKOJbKEHUI MeKAY BasKa
¥ METaJ/IJI0OM, YTO yMeHbllaeT PACXOJ SHEPTHH HA TPEHHE U UJ
HOC KanubpoB. Ms cpaBHeHHs 3MI0p paclpefeseHus CKOpPQ
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IROB B pasanyHbIX YacTaX Kaaubpa OTHOCHTENBHO CKO-
{11 N0JI0CkL (pHC. 7, @ B 0) CAeLyeT, YTO W3THO CTEHKHU U yBe-
JHUCITie BeIOYyCKa TPAMOA MOJKH KOJHYECTBEHHO Majio H3Me-
01 BEAIMRHY CKOJIBKEHUA B PYUbsX, GOPMUP YIONKX HOAKH
Duihian. B oboux caydasax 3TO CKOJbXKEHHE 0CTaeTcs OTHO-
Pieainito onbuM. ClaefloBaTeNnbHO, TOJIBKO H3THO CTEHKH
i npuMOIl TIOJIKE ellie He pelraer 3ajayyl CYIECTBEHHOTO
[0 LGNS CKOJIBXKEHHST METajia OTHOCUTEbHO BANKOB H
| etope 3TOro COKpalleHHMs H3Hoca KaluOpoB M pacxoja
[P, Buecte ¢ TeM caeflyeT OTMETHTE TaKKe, YTO C yBeJaHU-
H1HCM BBIIYCKA [TOJI0K YMEHBIIAeTCsi PFOPU30HTaNbHAsE COCTaB-
019 JLABTIEHUST MeTanta Ha OYPThi, YTO YBEJIUUHBAET WX
[HOCHTeTbHYIO TPOYHOCTh H B HEKOTOPBIX CAyIasnX 103BOJIs-
10 B30BATH Boslee JeleBble H W3HOCOCTOMKHE UYTYHHBIE

CropocTHbie U cunoBble ycnosus B Kanwbpax npoduna
6GOKOEMHLI LWAXTHOTO KOHBEHepa

[lpoduan GOKOBHHB pellTaka LIAXTHOTO KOHBelepa HMeeT
OIO/JLHO CIOXHYI0 KOH(Urypanuio (cMm. puc. 4). Koudury-

21



paumsa Moc/aeAyIOMKX M0 XOAY pacyera KaiubpoB B 3apHl
MOCTH OT crocoba KanuGpOBKH G0Jee UK MEHEee YCJIOMKHS
cst. 1To3TOMY B KadecTBe MpuMepa jJsi ONpeAeIeHys CKOp
HBIX yCnOBUMI B KamuGpax npoduisi GOKOBHHBI pPeiiTa

LI2XTHOTO KOHBefiepa
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] npoxatre ipodunn CIrI1-63
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[ LM pacnpenenenuss paGoyux AHAMETPOB M €KOPOCTEH
Lol 110 lIePHMETPY YMCTOBOTO Kaau6pa st IPOKATKH [1PO-
|1 OoKOBHHBL miaxTHoro koupefiepa CIT-63 mokaszana ua
¢ Wu,0. 3necs, KaKk W y lBeNJEDHBIX NpPOdUIeH, MaKCu-
iL110e CKOJBXKEHHe Hab/1071aeTCsl Ha KOHIAX NMOJ0K. Benej-
Wb becnbMa §0sTkIIOH BHICOTH OfIHOH 13 MOJMOK (f1y = 120 mn)
iocTh  MeTassia Ha ee KOHIE C HApYKHOH CTOPOHBI Ha
4 5 % MeHbille CKOPOCTH BaNKOB, a C BHYTPEHHEH CTOPOHEL
Gpocts Metansa Ha —25% G6ospiue CKOPOCTH BEPXHEro
Ui (puc. 8,6).

s GosibIlasi pasHULA B CKOPOCTAX MEXKAY HNPOKaTHI-
PAMLIM MEeTasiJIOM H COOTBETCTBYIOMIMMH TOUKAMH Kaiubpos
Ui eT GOIBILIOE CKOMEKEHE B 60JbIyIo paboTy CIJ Tpe-
Il 1 9tux Mectax. Kpome toro, npoduip GOKOBHHEL KOH-
0l 11POKATEIBAIOT U3 OTHOCHUTEJIBHO TBEPAOH Cranu Map-
J01'2, uTo TakxKe Cnoco6CcTRYeT Gojiee OBICTPOMY, YeM NpH
011TKe OOBIYHBIX YIVIEDOMUCTBIX CTajlel, H3HOCY IIPOKaT-
i naskos. OneiT npoussoxcTBa npoguisa CIl-63 na kpynso-
[ition crane 650 3aBoja «A30BCTaNLY MOJHOCTHIO NOATBED-
{l'f BBICKA3aHHOE IIOJIOKEHHE O BeChMa OBICTPOM MBHOCE
JOLATHEIX BAJIKOB YHCTOBOH KJETH B MecCTax, COOTBETCTBYIO-

paccMatTpHBaeTCAd YHCTOBOH KaJau
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g : 33 I Kpaw GONBILOH TONKH. .
N Y oS Paznocts B BRICOTE mogok mnpoduas CII-63 cocrasaser
" N N ! MM, BCJIEICTBHE YEro CHJOBBIE YCJOBHS OTHOCHTEJBHO
S %l 2 ['I11KadBHOH OCH B JIEBOH M NpaBoH uacTaX Kanubpa He

“1 IMMETPHUYHBI. DTO Co37iaeT GOJIbIINE OCeBble YCHJIHS Ha Mpo-
< Il BaJKH U sSIBJAs€TCH NMPUUHHOH CepreHuss W CKPYYH-
3 #1151 mosockl Bo BpeMsl NMpokKaTku. BriBogHas apmarypa

ITHX YCJAOBHAX CJAYXMHT HeNDOLOJKHTEJbHOE RPEMs; Te-
lTCsT MHOTFO BDEMEHM Ha HaCTpPOHKY ¥ 3aMeHy [pHBaJlKO-
il apMaTypel. Jlasg BOCHpHsATHUS OCEBBIX YCHJAWH Ha Ipo-
ATILIX BaJKaX BRITAUMBAIOT ONOPHLIE KOHYCHI, HaJH4YHE KO-
PHIX YCIOKHSIET H3TOTOBJEHKE BaJKOB M HACTPOMKY CTaHa.

Kpome Toro, npu npoxarke npobuyasi GOKOBHHBI IIaXTHO-
' KOHBeHEepa Ha CTaHaX TPUO MEXK/IY BEPXHHMM U CPEIHHUM
I/IKOM OCEBBIE YCHJHMS HMEIOT OHO HAMpAaBJIEHHE, a MEXIY
ICITMM B HH2KHEM — fpyroe. TakuM o6pasoM, oceBble YCH-
i3, JeHCTBYIOUME HA CPEAHHH BAaJICK, B KaXIOM MOCJTERYIO-
¢ TPOXOJle H3MEHAIOT HaNlpaBJEHUE HA NPOTHBOINO/O0XKHOE.
¢BsI3E € 3TUM TpebyeTcsl BLIIOJHEHHE NBYCTOPOHHErO KO-
Y€1, UTO HAMHOIO B CpaBHEHMM C OOBIYHBIMH OJHOCTOPOH-
(1M1 KOHYCaMH YCJOXKHSeT K3TOTOBJEHHE BaJdKOB M Ha-
[poflKy cTana,

4] Ly,
—— 5%

[ abouux puamerporn (a) u
€PHMETPY YHCTOBOIO Kaandpa npy |
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o v0 CKOPOCTHBIMK U CHJAOBBIMU YCJIOBHUAME /1A prnél()‘
viro crana 650 3ampoaa «AsoBcranby HenpuMenuma. Bbl
Va0 HaHTH B H3BICKAHWH HOBOIO Clioco6a NPOUKaTKH
(/1% HeCUMMETDHUHBIX NTpoduiiel Tuna COKOBHHB LIAXT
o wonseliepa CIH-63.

Caenyrouas OTpMLAaTeNbHAsT 0COGEHHOCTD npopuas CIT
COCTOHT B TOM, uTO GOJbLIas MoJKa (KoTopast ¢ yueTom mu
COBOT'O ONYCKa pasHa A = 126 MM) 06YCAOBIHBAECT BEChH]
6obuIyio TayOuHy Bpesa Kamanbpa. Baaxyu c r1yGoKu]
BPE3amMH uMeIoT megocTaTounyio IPOUHOCTH, YTO sBAsET
NPHYHHON YACTEIX MOJOMOK U TIPOCTOEB CTana 11pu aBapusi
Y Kazanuste HEJOCTATKN NPAMONOIOUHOTO Clloco6a Kamu6pd
K¥ B 3HAUUTENBHOH cTemeny SaTPYINHAIOT TPOKATKY npodul
GOKOBHHBI WaXTHOrO KouBeHiepa. Ho na cranax, rge MOXKH
Pa3MECTHTL BCe (aconubie KamuOphl B KJETIX UHCTOBON i
HHH, MMEIOWHX J10CTaToYHO HAJ@KHYIO BLIBOJUTYIO apMaTyp
NPOKATKa BCE XK BO3MOMKHA.

Kpynuocopruiit cran 650 3aBojia «A30BCTanby, Ha KoT
POM TPEACTOSINIO OCBOUTE iporatky npoguas CIT1-63, coct
UT M3 IBYX JIMRHIA: YePHOBOH M YHCTOROL.

Ha uepnopoit sunm HaXONNTC OOXKHMHAA PEBPCHBH]
ka1ets 800, a uuctoBas ammps COCTOMT M3 Tpex Knereil (i
KJaeTn Tpro 650 u oxma nyo 650), pacnomoxennbrx B o
Junnio. OGxumuas Ayo-pesepcuprast xaerh 800 ueprop
JHHHAH HPUBOAHTCS 3EKTPOIBUTATENEM MOLLILOCTHIO 2940 x4
(4000 2.¢) ¢ 60—120 06/mur; pawna Gouky Basika 2100
Knere o6opyosana KanToBaTeIeM € mepejiicii cropoHsr
MAHUNY I TOPHBIMU JTHHEHKaMu ¢ 3a1nck cToponut crana. K
™ [ w1l tpHo 650 yncrosoi JUHHH NPUBOJSITCS OT 06le
SJACKTPONBHTATENA MOLHOCTBIO 4600 ram ¢ 80—180 o6/mu
Cpennuit anamerp sanxos 680 MM, JLauna Gouxn 1700
Uucrosas xiers Ayo 650 npusonutcs NEKTPO/BHTaTed
MomHoCThIo 1100 xem npn 100—220 06/mun. Cpenit am
METp Bankos 680 mm, niuna Gouxy 1200 mm.

[Tpu paspaborke NPAMONONOUHOH KaduGPOBKH 1pOdH]
CIT-63 ¢ ypenuuennsm BLITYCKOM NOJIOK 0Ka3asoch, 4To |
UUCTOBOH JIMHHK He pasmeliaetcs HYXHOE YHCAo (hacoHHH
KalnGpOB, KOTOPBIX HCXOAsl W3 TIPOYHOCTH BaNKOB JOJIKH
GbITE HE MCHee JIeCsITH.

Paswmears daconnpre KamuOphl Ha O0XKUMHON Jlyo-peBe,
CuBHOM KneTn 800 Henb3st, Tak xax TIPY HCTIOJ/IL30BAHHMHU T]
MOTIOIOUHOM CHCTEMBI Kanubpos 6opluas PasuoCTb B BRICO
NOJIOK CO3MAeT OCEBbIE YCHIMA MEMKAY BaJiKaMu 1 ABJISIET]
NPHYUHON cepreHust u CKDYUHBaHKS MOJOCH B npouec
npoxarky. Ilockonsky na 0GXuMHON KieTy paccrogine MeH
AY OCSIMH Ba/KOB OT OAHOLO NPOXOja K ApYromy mensercy
Ha BaJKax 1e/b3st BEITOUHTL OMOPHLIE KOHYCLI ¥ YCTaHOBH
apmatypy. CnejoBareasuo, paccmoTpenan cucreMa Kajud
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3. METO[iEl PACHYETA KARWBPOBKM Yl‘O.ﬂKOB,—
LUBESISIEPOR M SO&OBHH WAXTHOIrO KOHBEMWEPA

MeTtoge: pacyerta KﬂﬂHGpOBKPﬂ yronkos

locKonbKy NpsSMOINOJIOUYHBIH CNoco8 NMPOKAaTKH YIJOBOH
I 13 HacTofllee BpeMfd TNMPUMEHAETCS PeiKo, TO MeToH
ICUer1 KanuOGpOBKK YTOJKOB TDH ng;ngioﬂcrse npoduis
i oroaly cnocofy paccMarTpuBaTth He OyReM.

Hpoﬁa'rxa yrg/oé)oﬁl CTaJH IO pa3sBepHYTOMY CIOCOOY I;Obfx
Wier npubAMSUTE YCJI0BHSI fedopMalui B PaSBepHﬂyocu
HINOPax K ycJaoBuAM fedopMalMy MpW NpoKarke 1o o
W HHAYATENBHO  0Csab asIoTCsT WM YCTPaHSIIOTCST COBCEM
lLoCTATKY IPAMOMONIOYHOTO  Crocoba NMpoKaTKy yron::o]r/sl:

:vvpepHyTas KaauOpoBKa yIVIOBOH CTafu yCHelHo np :
CiieTel B CHCTeMe 3aKpHTHIX (cM. puc. 1,0) W OTKPBITH
Liimtpos (eM. puc. 1,8,2.).

i “i‘.'ul([())bl’r(ble Kgﬂﬂﬁpbl HCIO/IL3YIOTCA B OCHOBHOM /L1 ngl?(;
Wit yIJI0BOH cTaju GOJbLIMX HOMEPOB, uMelouie MH3130-
(1 1MCDOB 110 TOMIIHHE TOJIO0K. DTa cucTeMa KanubpoB o

HEeE UIAYNTENbHO OTPaHHYHBATL YUWIKHPEHHe, 4To obJseryaer
[UKATKY CTalM HECKOJMbKHX TOJLUMH B OJHHX Kalubpax.

- ¥ro/nku MadblX pa3MEpOB  YCHEIUHO MPOKATHIBAIOT Ha
CHPCPLIBHBIX CTaHAX DPasBEPHYTBIM CHOCOGOM B omg;;g;i);
nmopax [12,13]. OcoBenno 1en1eco06pasHo HCMOMb oBaT
Vi npoirole KaauOpel, eC/d CTaH UMeeT B CBOEM COCTaBe Bep _
fULiie KJIeTH, YTO XapaKTepHO ISl MeJKOCOPTHEIX U Cpel
@'/ 0priLIX  HelpephlBHBIX CTA4HOB, HCHOJB3OBAHHUE KOTOg);L‘f
101 hONSICT PETYJAHPOBATE MIMPHHY TTOJOK. B HEKOTOPBIX a%]b
it s 10 [a€T BOMOXKHOCTb NyTeM HACTPOUKH NPOKATHIB
FAonbie TIpOQUTE CMEXHBEIX HOMEPOB B ONHHX BaJlKan .

I3 1acTosinee BpeMst CYLIECTBYET JIBE CHCTEMbI pa3BepH yH
Ly natiGpoB, pasnmarougnxcsx crnocoboM 3a7layu 3aTOTOBK
i Hepnil pacoHHBId Kaauop.

lll(‘pl}aﬂq)(60.flee cTapas) cucrema NpeLyCMaTpHBaer sells,iaﬂ-
Iy 0 nepBelil gacoHHbIl Kanubp IIPsSMOYTOJbHOH 3aI‘OT(¥]e !
st Tlpi 310l KanuGpoBKE Yroar MEXAY MOAKAMU B NEp
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BOAL hacomion kamudpe nonmen ObiITh He wmeitee 120
THEME MOMKET 0Kas3aThes HEBLIOMHEHHEIM  BHeInH i i
tpouist. Boanmuncerso METOMOB pacuera ocnopano Ha
CTCNEHNIOM Pa8BOPAYUBAH Y npoduas yrogxa (yBesnug
Y2 32KPBITHS MOMOK) M cTemeny oGxkaTus.

Bropas cucrema PASBEPHYTHIX Kanubpos YIJIOBBIX
buneit ¢ OTBOPOTOM TNOJOK paccyntana ya AnaroHanbHOY
Adt€ 3aTOTOBKU B nepBbIil yrokopui; Kanubp [14]. Og
lIO€ NPeHMYIEecTBO Auaronabuof 3ajlauy 3aroToBKH B
Bbl haconumi Kaiubp coctour p TOM, YTO KpoMKH nd
BbIKATLIBAIOTCA M3 yrjom S4TOTOBKH, KOTOphe B Meny
CTCUCHU, YeM rpamu, nopaxens TPpelluHAM U BOJOCORY
MH, a HEeIOCTaTOK 3TOH cHerTempr KaJIHOPOBKU YIT0BRIX i
bunelt — tpynmnocts 3ajauu 3arcTOBKH Ha AvaroHanp y

1 Ka-
‘labHeHluee CoOBEpLIEHCTBOBAHHTE 6anqu}?;§HgisggﬂaTaK
o Ja 6ajlouHBIX . )
[OBKH — COKpallleHue UHc
(10 T Ha 3aBoje «A30BCTANBY 6bm?Vpgzpag%ﬁgap:ﬂo}ia;
s sesnepoB Ne 24 u
i HpOBKA IJIS TPOKATKY W ¢
‘ oM crane. B sTofl xanubpoBxe Gasounble Kangggul);
s i NnepoB
: KaTky 0aJlok M 1UBeJ X
Clos,3yeMble JJIS T TIPO 08 o,
TaBJEHBI TOJbLKO Ha
ey 7K@ HOMEpOB, ObLIH OC L ot
csepeusHoft knetu 900. KaauGprl uncToBol JMuHH pe
o %. U KOHTPOJEHBIX Kaaubpo
it nbinyek mojiok 7—8%. Yuceao Xannopos
winiweno; ana mpeasepa Ne 30 okaszagoch J1oc TOUHEN
1y ’ | TBE KOHTP
Vi KOH! aubpos [9]. B kayec
IV % KOHTPOJBLHBIX Ka HLIX
NAnopos (UEPHOBBIX W NPEJYHUCTOBBLIX) CTAJH rllap?ﬁmmeﬁ
[0V SaKPBITEIE KanuOpbl ¢ OOKOBBIM Pas3beMOM

Al 110J10K. TeD-
paBHOMePHOCTb Ileq)OpI\rIaLIPIH o LWHDHHE MOJ0CH B ﬂep_ B UTOUHBIE MeTO KaﬂﬂépOBKH LIBEJIIEPOB Xaplgl Hfl’eM
" Cytiecrapron . " ' HbIM OO2KaTHEM JIOXKHBIX QJJIaHIleB. P ,

1V eyl HHTEHCUBHBIM

Cywectsyior pasanygpe METOABI pacueTa yriosmix j
$uneit. K nepsoii TPynne otHocates metonn: H. Meua [
B. I1. Baxtunosa [2] 4 1. H. Crapuenxo [16), KOTOpblel
BHPYIOTCS Ha mojcueTe YIWHPEHHS, OTHECEHHOro K ropus
TANLHBIM POCKLUAM Kaqubpos, a Ko BTOpOIi rpynne, paj
Goranuele A. II. Yexmapesen 6], }. H. " Kyuko [}
B. B. Mepekuntm [18], H. B, JlutoBuenko [13], M. M. IIig
HOBBIM [191~MeToAb1pacqua, OCHOBAHHLIC 1A noscyere yif
PEITHT, OTHECHHOTO K cpenmeit muuiy nosox. ITocaeg
HAULTH Goslee WHPOKOe npumerenye H JlaloT  jocraTo
Y/OBIETBOPHTENBHBIE PE3YALTATDY.

' BHasl
(i noxaszanu ueeaenosanus b. M, llywma C[S?)gEJi.’HI/I/II:;e“Ii{C:HpH-
b a
i X GJaHLeB BeChbMa CJ |
eopMalng JTOXKHD CﬂeﬂOBa[e‘Hb_
i eNbHBIX (JaHUeB.
Hineiige BbICOTBI AEHCTBUT o Stadn.
' aNuGpOBKY ILBEJLIED
npu 6an0yHOM MeToje K -
‘“u ukn 4acTb SHEPTUU HAET Ha HEPaBHOMEDHYIO ,aeg)ggq‘em
[NUR TR ’
DO JIST TTOMYYEHHS BBICOKMX JIOXKHBIX Q)nanugﬁéx
i1 ooskaTHe 3THX (JIAHIEB B msc;gge%?iicﬁg:l{ge éaBoan
TH
I} 1acrosiinee BpemMs Nod ony!
IPORITEIBAIOT LUBEJAJEPH! 0 KEBT%6p(;?;{frglcrcsey§$$;q:anné-
5 % KOM MOJIOK. o )
i 1Hh—20% eeImyc | Jammo-
% aHsieTcst npsaMol y
O W N0JIKOH U CTEHKOH COXp :
i 4Gy anuycy. Takoe moctpo
: TeHKH M3rubaercs mno p
0 e e} rufaHue ToJOCHl B
0B obJieruaer ¢
el IBEMAEPHBIX Kanubp o
‘ JEeHHe MOPILY
- €10TBpallaeT MosB I
flncrosoM Kanubpe u I1p o oloprm B
- 1 C noJKaMu. ¥YBeau
ICCTIX COTPSIPKEHHS CTEHK o
TERNE no,rpr no3BoJser HHTeHcmmquOBaT_b ﬂeq}opr];wélxame
,;{u-mmblx Kamnubpax, qTO[4OC06gI§?f BayXHo TNpH Mnp
c. .
(i 1CTIeHHBIX IBeJepoB (4, .
) B ocnoBy MeToja pacyera KaauOpOBKH mBenneio?, a?qm-
pavoransoM M. M. Kyuko na KMK (23], Honoex;?ra Bb};mm—
Neviitil TPHHUMIT H3MEHEHUs cpemego;;;a;bctgggm mon
€HTOB 00X
fir, t13MEHEHH? Ko3(pduun e
€HUST OTHOLIEHUA KO3
0 11POXORAM KW M3MEH e v,
BHCHMOCTH OT HOMEp
el cTeHKH M (aadla B 3a : e
HeHTa o6xXKaTus Io
Cpeuisga BeTMUHHA KOa(hguL, il
et A eMy Ko3apULHEeHTy
l1aeTess paBHOH cpenH °ro
nll;vmpwm (75; = Hp). C yBenuueHneM HoMEpa WBeJIepa cpes
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Metoasl pacuera Kanubposku weennepor

1 WIBE/INEPOB ONHUX HOMepOB, COXpaHserca npuHuun yepe
Banua o6paboTku Mmeranna p OTKPBITBIX M 3aKPBITBIX yacT
Kamubpa 120,211, Bamounni METON KaiubpoBKH mBenren
BCJACACTBYE HalHuus SaKPLITEIX KanuGpos neperuba g
Lies oT ognoro xamubpa APYTOMY B NepPBBIX YepHOBbIX 1
XONax obyca0BABaCT HEGOMbILOL BBHINTYCK NMOJOK, YTO omnf
ACTACT SHAUMTENBHEIN CheM MeTana IpH neperoukax B3
KoB. Kpowme toro, s (opmuposanus npopuia TpeGyed
Gonbwoe uneno MPOXONOB, YTO 3HAYHTENBHO CHIsKaCT Ipor
BOJIMTEJILHOCTE CTana.
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i 110 HeMy KOPPEKTHPYIOT NPHHATHE K03hPUILHEHTEL
([0 ALY 3JIEMEHTOB 1A O0eCeyeH s NJABHOCTH HX yMEHb-
il 110 XOofy mpokaTku. Ilocsie 2TOrO COCTaBJSIOT CBOA-
{0 raGauIy pacuera KaauOpOBOUHBIX JAHHBIX. Benuuuny
Vipenus 1o CTeHKe, PajuyChl 3aKPYIVIEHHH M BRHIIYCK Ka-
1nOpol NPHHEMAKT B COOTBETCTBUM C 06U.L€HPHHHTI>IMH pe-
joscnalnaMe,  [lpupaliesue  BHICOTHL  JIEUCTBUTENBHOTO
(piimia AR g OpPHHEMATCs B pejenax 1,0—3,0 mm, yTaK-
iy Aonoro duanua Ay g 1,0—7,0 mm.

Jlns pacuera 1UBeJSJEPHBIX Kanubpos ¢ VBEJIMUEHHbIM
winyerom nosiok Ha HTMK paspa6ortan cBOH METOJ pacuera
[ 18] ocHOBaHHbIfI Ha HEPaBHOMEPHOCTH JepopMaluu Sie-
Me 11 1o TPOGHJIA 32 CYET IPEBBILICHH st 00KATH 5 JIOMKHBIX diaan-
Hon Al 06KATHAMH AEHCTBATEbHBIX (IAHUEB W CTEHKH; B
focacuinx gedopMandu TakKe He ONMHAKOBRI: Ae > Dy g
[<nnnGpoOBKY 11O 3TOMY METOAY HAYHHAIOT, Kak 00bIUHO, pac-
{UnTHBATE € OTpeJe]eHMs pa3MepoB UYMCTOBOIO kajubpa.
Jji oM TPHHMMAETCS YHCIO (HACOHHBIX Kaau6poB M TOMIIMHA
(et paspessoro kaautpa. Ilocse 3TOrO HasHAualoT BEMH-
it IGCOMIOTHBIX oBKaTui M yuupenuit crenky. ITaowanu
LICACIITOB KaJu6pOB ONpefenaioT ¢ MOMOMIbIO TaK Ha3biBac-
Miiy kKO9(OUUKHEHTOB 110106115

Metos, pacueTa MIBEIEPHBIX KaanGpoB € YBEJIHUCHHBIM
{LVCKOM TOJOK, Pa3paboTaHHBIH Ha 3aBOJE «A3oBCTaNbY,
OeHOBATE HA YCJIOBHH PaBEHCTBA KO3(PAUUHMEHTOB BEITAKKH
Clenwn i ook mpoguast (puc. 9) [4, c. 3841

Jlas onpenenieHus KO3QHUUMEHTOB BRITANKKY 110 3/EMEH-
(s npoduas M Mo Kanubpam yCTaHaBJIMBAIOT o0KaTHe H
yinnpende o CTenke. 3arteM PacCYMTHIBAIOT KO3(ppULHEHT
Bd T KK TIO CTEHKe, KOTOpbiH NMPpWHMMAT W JIJIT BBITAKKH
Hodok. OnuHAKOBBIE KOa(pGHULUHEHTH BLITANKA TO 3JIeMEH-
(s 1 pOGUAIS CIOCOGCTBYIOT YMEHBIICHHIO WK [1aKe HCRIIO-
Heno nepeTekaHisi MeTanna M3 OAHOTO SaeMeHTa ‘kanaubpa
i apyroft B mpouecce AedopManpy, YTO COKpamlaer pacXoi
Weprii ¥ M3HOC Badkop. lIpu onpelesfeHny obxaTusa 1o
Clenke caefyeT YUMTHIBATH MOTEPIO NNaCTHYHOCTH MeTajna
(11 OANOrO NPOXOAA K APYroMy, TOJMOXKeHHE kaaubpa B Baj-
L0% 0 HagHuMe JyGAHpYIOUIHX KaJHOpOB.

Jlust JyulIero BHUIOJHEHHs YIJIOB ¥ COXpaHehus B HHUX
fLCOKOl TeMIepaTyphl, a Tak¥XKe AJs A0CTATOYHOH yCTOMHH-
BOC 11 NOOCH! B BaJKaX BO BeeX KanubpaX, HaunHad ¢ Xpel-
It TOBOTO, JIeNIAI0T JIOXKHBle (uiaHibl, Bo H3feXaHHe JHLI-
fi¢10 niepeTeKaHHs MeTajsa BHYTPH xanuGpa pasMepel JOXK-

&9

il Ko3(pPHLMEHT BBITAKKH IPAMOJINHEAHO YMEHbIIAETCS §
1,32 gns Ne 18 no 1,26 mas Ne 36; acTpanosinpoBanueM Mo
HO MOJYYHTb 3HAUCHHUHA CpejHero KodpdULHCHTE BBITHNK
U /51 OCTaJbHBIX HOMEDOB LIBEJJIEPOB.

ITocse BLIGOpa cpegHero Ko3duLHeHTa BBITSKKYE B 3af
CHMOCTH OT HOMepa Npodu/sl NPUHUMAKT Ipadux H3MeHeH,
K02(pPUIUEHTOB BLITS KU U KO3QPUUHEHTOB 00KaTHA CTEH]
O TpoXoAaM. 3aTeM MO CIeUnasbHOMY TpadrKky Haxof
K03(DPUUIUEHTE 00XKaTHA N0JA0K 1o KaawGpam. Ilpu 37
rpaduk Aasd onpeaescHHs Kod>phuUHEHTOB 00XKAaTUS NOJE
TIOCTPOEH TaK, UTO TOJABKO Wiesjep No 33 iMeeT paBuble KO3
dbunHeHTHl 06:KaTHsA MOJIOK U CTeHKM BO Bcex Kaaubpax. I
LIBEJJIePOB MEHbIUETO pasMepa NpeiyCMOTPEHO MPEBBIIICH
KoapunnenTa ob6kaTusl CTEHKM HajJ KO3(pOHLUHEHTOM 0624
THSI NOJOK, TTPHUEM 3TO NPEBBILIEH}E YBENHUMBAETCS K UepH
BbIM npoxopaM. [ns 1mBessepoB GOJBLIHX HOMEDOB (Hamp
Mep, Ne 36) kKosphuluneHT 06KATHS CTEHKH MeHbile, uem [
MOJIOK, B IO XOAY NPOKATKH KOI(PUUHEHTH 00XKATHS 110CH
MTeHHO COAHKAIOTCA .

Meton pacuera wBeagepnslx KaauGpos, pazpaboranHE
u BHenpenHblil na KMK, xapaxrepusyercsi crpoiilocTbio Ch
TeMBl BHIGOpa KoahduumrenTos oGxaTuh. Ojirako jis pasHy
CTalOB BEJHYMHBI H COOTHOWEHHS KO3phunuenTos gedop
LMY MOJKH ¥ CTEHKH JIOMIKHBl HMETh ONIPC/IENCIHbIC 3HAYCHH
MTOCKOJNBKY OHH 3aBHCAT OT MHOTHX (PakTOPOB, HanpuMep §
M3MEHEHHUsT TEMNEPaTypPHOTO H CKOPOCTHOTO PEXKHMOB TP
KaTK¥, 2 TAKXe OT NMPOUHOCTH BalkOB W MOULIOCTH ABUTaT
aeit. Tloaromy Jis KaXK/0ro KOHKPETHOTO cTana HeOGXOMUN
B 34BHCHMOCTH OT CYLUECTBYIOLIMX YCJOBHI NOCTPOUTH K]
BHle pacnpenenernss Kodgduuuentos redopmauuu. Pasmep
JOXKHBIX (p1aHLeB MO KaJuGpaM BEIGHPAIOT KOHCTDPYKTHBH

Mas pacuera NpPAMONONOUHBIX IUBEJJIEPHBIX - Kanubpy
na MMK paspaforan rpado-asanuTnueckuil MeTOs, OCHOB]
HBEIM Ha TpapuyeckKoM pacnpene/edu KoshguuuesTos Jedo
MalliH 37eMeHTOB Npoduis no npoxoxam |13].

KanuGpoBounble jaHHBEE DPaACCUWTHIBAIOT B CJCHYIOILE
nopsake. Mcxons W3 KOHKpETHBIX YCJOBMIl NaHHOTO CTaH)
a Takike GOPMbI H CEUEHUS MCXOAHOH 3aroTOBKH, pacrnpe]
JAI0T KO3QPUIHeHTH JedopMaluHU SJEMEHTOB NPOQHAS |
NpoXoAan; NMpHYEM BEJIHUMHBL 3THX KO3(QHUHEHTOB NOKH
COOTBETCTBOBATE KOs(huuueHTaM AeopMalui JBYTaBPOBL
6anoK (oTKpbiThie Guaniel). KoHTposbHBIE KanuOpbl CTPOS
IJIaBHEIM 00pa30M KOHCTPYKTHBHO. 3aTeM BbIYePUHBAIOT T4
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Pue. 9. IHaGionb xaaubpos obaerueqHoro wsessepa Ne 24 («AzoBeranpy)

- (p1aHleB AenatoT MeHbulMu. [Ipupaiiesne BbICOTb 10-
1 n IBEJJIEPHBIX KanuOpax NPHHMMAIT B npenenax Ah =
nhH = 3 MM B 3aBHCHMOCTH OT HOMEpa uBeJJjiepa U Ka-
Ity MeHblIMe 3HAYEHH S MPUHUMAIOT /51 MEHbIUKUX HOME-
{11 (BeIIepoB M A KaJHOPOB G/MKe K YHCTOBBIM. 3Has

C ) T
S e
g (WY Ry W B W

Puc. 10. Cxema passepuyrofi XanuGpoBku uises-
JepoB, npumexsieMana Ha 3sasojax CHIA

iiomanek £, 1 BBICOTY A MONKH, HAXOAAT CPEAHIOI0 TONIIHHY
O ICH

! :ﬂ.

Tt

Liirent o H3BECTHO TOJIIHHE NMOAKH Ha KOHUE a, H Ko3phdu-

fieHTe BRITAMXKHA [, HAXOAAT TOJNMHHY NONKH Ha KOHLE HCKO-

mMoro Kaguopa
Ay =Wy, Gy

ToAY TIONKH Y OCHOBAHUSI ONPENESAOT H3 BhlpaxKeHud
b,=2t—a,.

Pajnychl 3aKPYIJIeHHH H BBIMYCK KaaubpoB BHIGHPAIOT B
COOTBETCTBHH C OOLIENPUHATHIME PEKOMEHIA LHAMH.

PaszsepHyTas KaJauOpoBKa IIBEJNEPOB W3BECTHA JaBHO
[, osuako HeCMOTPS Ha CBOM OYEBH/IHBIE JIOCTOMHCTBA, OHA
TONZKIOTO pacnpocTpanenust He noayuyuaa. B mouckax my-
el yMYYUIEHHST TEXHOJIOTHK NPOKATKU LIBEJJIEDHBIX Npodu-
st npokatunku B CoBetckoM Cotose 1 3a pyGe KoM 1po 10/1Ka-
1o paboTy MO COBEPLIEHCTBOBAHHIO Pa3BepHYTOH KajauGpoB-
ni ¢ OTBEPHYTBIMH NOJKAMH NO PajuyCy H U3OFHYTOH CTE€H-
Lol 13 UePHOBBIX M MOATOTOBHTE/NbHBIX Kaaubpax. Tak, xpo-
N JGHTHBIX, cofeprkamuxces B pabote [11, B 1945 r. coobma-
JHICH pe3ysibTaThl ONPoOOBaHHS TNPOKATKHM LIBEJJIEPOB U3
NpIMOYTOJNbHON 3&rOTOBKH 1O Pa3BepHYTOH KajJubpoBKe Ha
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dapogax CUIA {24]. OrtmeuanoCh KOCTHTHYTOE NPU 3TOM CHHA
JKEHHE PACXofa MeTassia Ha TOHHY TOJAHOTO MPOKaTa BCJIE]
CTBHE YMEHbUIEHHS JJAUHBEI KOHLEBOH o0pesu NMOJO0CH, 4 TaKs
3Ke TIOBHIIEHHE HBHOCOCTOMKOCTH KaJubpOB ¥ CHUKEHHA pac
X0na BasJKoB. B aMepuKaHCKUX Kanubposkax 3TOTO THII
NPAMEHSJIM 3aKPBITBIH 110 1OJKaM NPelducTOBOH Kaaubp ¢

e 1pelUMCTOBOIO M UMCTOBOIO, euie ABa liepeXofHbiX
HpoonoJouHelX Kanuépa (puc. 10), T. e. yerpipe mpsiMo-
itoonnx kagubpa {251, :

Il cMOTpSt HA TO, 4TO CMNoCO0 NPOKATKH LIBEJIEPOB IO
fiiiepyTolt KanuOpOBKe H3BECTEH JABHO, METOAE! pacueTa
Jliwiioe speMst He Obltd paspaboransl. B 1952 r, . M. Crap-

obxatneM Mo BeICOTe nosok. Hapsay ¢ xpusonosounsivuly ., 116,26] omy6GanKOBaJ CTPOMHBIA METON pacueTa LIBEJ-
HEPHOBBIMU PA3BEPHYTEIMH KATHGpaMu GbIIH NPE/Ly CMOTPeH bl JI|)on 1O pa3sBepHYTOH XKaJubOpoBKe, YUHTHIBAIOWIMH I~
Juitiie 1BeIIEPHBIX KanuGpoB M0 FOPH3OHTAIbHLIM T1POeKLH-
i e M 11 13BOpAUMBAHKE MI0JIOK NPOQHIIA 10 TOPHBOHTANH C IBY-
[ _ 729:1 M)l (cm. puC. 2, 2), a Mo3xKe — C TPeMsi HpPsIMOINOJOYHBIMY
i aan i jihanopama (puc. 11) [6].

" i g S I3 11ocaeAYIOIHe TOAB NPOBOAHAACh PaGOoTa 110 BHEAPEHHIO

=i T pasnepuyToi KaJubOpOBKHU Ha 3aBOJAX.
y@ S Faw, B 1958 r. Oblin onyGJaHKOBAHBL Pe3yJabTaThl PUME-

et pasBepHYTOHR KanubpoBKH wBessaepa Ne 12 na BepxHe-
Channickom 3asogne [27].

Ilanas pasBepHyTas KaquOpOBKAa XapaKTepU3yeTcs Cri-
Giniest pofriis B OJHOM YHCTOBOM Kasnnubpe. Bo Bcex ocrasnb-
i kaaubpax (KpoMe YHCTOBOTO) MOJKH NPOdHIs Pa3BEPHY-
i14 10 'ODHBOHTANK. B YepHOBHIX K NOATOTOBUTENLHEIX Kaan6-
{iin, HAUMEAS OT NEepPBOro GacoHHOro xanubpa (1o xoxy npo-
(1) B KOHYasi NPeJUUCTOBBIM, Iojioca Kaaubpyercs Io
MeTony YroJiKOB. ’

I1py onpoO0OBaHUAX 3TOH KaJNHOPOBKU BBHISBUJIHCH HEAO-
ClATRY, CBSI3AHHBIE C KosieDaHueM Pa3MepoB MOJOK W HeBbI-
loanciieM BEPUIMHBI BHEIUHMX YIVIOB IIBeJJepa B MecTax
COCHIUCHUS] TTIOIOK CO CTEHKOH, DTH JedeKThl ObH yCcTpaHe-
Il OrpAaHHYEHHeM YILIMDEHMs IOJNKH B YHWCTOBOM Kasubpe
(wnipuipaipe Xajgubpa B 3TOH uacTH) U J0OaBJIEHHEM JOXK-
(hIX (UIaHlleB B NIPEAUHCTOROM KaJjaubpe. B npouecce paboThl
il pasBepHyTOH KaJubpoBke OLI ONPOOGOBAH OTAEJOUHEIMH
paanGp ¢ Boimyckom nojox 10%, Bmecro ofbiumbix 1,6%.
Honpasky npodus TPOH3BOAHJIH Ha POJHKOBOH IpaBH/b-
Ol MALAHE,

'nyGuna Bpe3oB KaaubpoB B BaJKH NPH JaHHOM cHocobe
jiinOpOBKY TMPUMEPHO B JBA pasa MeHBIIE II0 CPABHEHHIO
( OanovHOH KanuOPOBKOH, YTO Ja€T BO3MOXKHOCTE IPUMEHATh
flonninciiHple 00XKaTua B PasBepHYTHIX Kanubpax 6e3 pucka
HoJoMKK BaJKOB. Tak, Npu npokaTke misedsiepa Ne 12 na
lepxie-CanguHcKoM 3aBoje GBLIO COKpallleHo JBa -IIPoXoia,
Hi0 HO3BOJIMJIO 3aKOHYUTH IPOKATKY Npu BoJee BEICOKOH TeM-
flepiType. DT0, KpoMe NOBBIIIEHU S TPON3IBOAUTEIEHOCTH CTa-

. 33
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59—

Puc. 1l. UWaGnonsl pa3sepuyToll KasuGpoBKu
wseanepa  Ne (6 (. M. Crapuenxo)
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U il pOKaTKe 1O NPSIMOTIONIOUHOR KaaubpoBKe Temnepa-
' punii nepenmag gocturana 60 epad.

MOMEHT NPOKATKH, TOK sIKOPS M YAEJbHBIH PACXOJ 2HEp-
i 1pu pa3BepHyTOH KasuOpOBKe OBUIM BhIE, YeM IpH
1| ioN0JOUHON. Y BeTHYeHHe Pacxo/a SHepruH NPU NpoKar-
[t 1 PA3BEPHYTHIX KaanOpax oObSCHAETCS TE€M, UTO MPSAMO-
yiooniast 3aTOTOBKA, MOCTYNAalllds Ha YHCTOBYIO JIMHHIO

Ha, yBEJMUMJIO CTOHKOCTL KaauOpoB 3a 3aKAaaky u crnocal
CTBOBAJIO YMEHBUIEHHIO PACX0Aa BAJKOB.

OHO 13 OCHOBHBIX PEHUMYIIECTB PasBEPHYTOR KaaHGpO]
KU IIBEJ/JIEPOB COCTOUT B 3HAUMTEJBHOM COKDAIUCHUU Pacxi
Ja BaJKOB 34 CUeT YMEHbILEHMs CheMa MeTaJJja 110 AHaMeTp!
JIPH TIepeToYKax. ISTO MOJHOCTbIO HOATBEPIHIOCH OIEITQ
NpoK3BOACTBA IiBesanepa Ne 12 no pasBepHYTOH KanuOpOBKE
CwemM MeTasjia O AHAMETPY 33 OHY NMEPEeTOUKY 110 6aj0uHO)
Kanubporke mBensepa Ne 12 cocrasus 250—30 mm, a no pasd
BEPHYTO! KaauGpoBKe yMeHbLIHJcs 10 5—6 mm. [Ipu 310N
BaJKH C pa3sBepHyTOH KannO6POBKOH IO U3HOCY O0eCneynBait
YIOBJETBOPUTENBHYIO 110 IIOBEPXHOCTH IIPOKATKY B ABa-TP
pasa O6o,IBHIEr0 KOJAKUYECTBA METaslla MeX1y MNepeBajka
BaJIKOB.

" Ilpu mepeTourax nepBOoHaYaJbHBE Pa3MePhbl Kanubpos |
BaJKaX BOCCTAHABJMBATCA NOAHOCTBIO. [T03TOMY npu nepef
BaJKax He TpefyerTcsi KOMIJIEKTOBATb BaJKH OTAEJOUHOH
NOATOTOBUTENBHOM KjeTefl B 3aBHCHMOCTH OT CTelleHH BhIp
0oTkn Kkajubpos no mmpune. Onbit Bepxne-Cannuncko
3aBOJla TOKA3BIBAET TaKXKe, UTO pasMelleiHe PasBepHYThHE
KaJubpoB 1Mo JJjuHe OOUKH He BBHISEIBACT 3aTpyAHEHMI, Taj
KaK HeT HeOGXOAHMOCTH B CPABHHTENbHO UIMPOKHX NMEPEXOm
HBEIX 6ypTax, K TOMY K€ COKPALLaeTCst YHCAO (haCOHHEIX IIPOA
xonoB. B paGorte [27] npuBeneH Taxke MeTOj pacuera Mg
npoxaTtku uigesigepa Ne 12 mo passepuyToill KasuOpOBKe

ITo aTomy MeTo)Ly pacueTa Oblia paspaboTana xaaubpOBKa
wpesaepa Ne 16 gas crana 6560 HTMK (puc. 12) [18]. IIpd
npokatke B 1960 r. 1o sroil xanubposke OLLIH NPOBEJEHBL
CpaBHHUTE/bHbIE HCCJIEJOBAHMS C MPSIMONOJOUHONA KaaubpoEBs
KO# ¢ BHIIYCKOM Mook 12—15%. OOfiee yuc/io TPOXOIOB
W CXeMa NPOKATKW B 00eHX cHCTeMax KanuOpOBKH ObLIH OfK-
HaKOBH (3-3-1). 1

Ilpu rnpoxaTke NnO pasBepHyTOH KaaubpoBKe NPODHIE
nedbopMupoBascs Gosee HHTEHCHBHO. TemnepaTypa NpOKaThl
BAeMOI'O MeTa/Jjia B Da3BepHYTHIX Kaaubpax IOHUKAJACE
MeJlIeHHee, UeM IIpH HpPOKatKe IIO NpPSMOINOJAOYHOH Kasnbs
POBKE C yBEJMYEHHEIM BBIYCKOM NOJNOK. Tak, mepes BTOPOL
KJETbI0 TeMIepaTypa CTeHKM Ha PasBepHYTOM Ipoduie
1000 °C u na npsimonosoynoM 925 °C.

Ilpu paseepuyTod KaauGpoBKe HabJalofajnoch Gojee pas
HOMepHOe OCThIBaHWE TOJOK M CTeHKM. PasHuia temrneparypl
MeTajJ/1a TIOJIOK U CTEHKM Iepej YMCTOBOH KJIEThIO NP IpO-
KaTKe B pa3BePHYTHIX Kasaubpax cocrasusaa scero 10 epad,

34

Pre. 12, Ila6aonbl pa3sepuyTofl KalHOpOBKH OGJNErHEHHOTO
wseanepa Ne 16 (HTMK)
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cTaHa, HMeja TJOafb MOMepeyHOro CeueHHsd TPHMEPHO §
ABa pasa GoJsibille, deMm acoHHAS 3aroToBKa AMS NPSMOINON
JIOYHOH KaJnGpOBKH.

L1 anGpos. Hapsaay ¢ 9THM BBISBHJKCH TaKAKe HEKQTOPRIC
\ [ LATKH, CBSI3AHHBIE B OCHOBHOM C He3aNOJIHEHHEM TOJIOK
{/ /| 11111C [TOJIOCH], KOTOPHIE OBLIN 6yCTpaH‘eHbI nocJjie COOTBET-
(yionicli KOPPEKTUPOBKH KaJaHOPOBKH.

I mopl—lyTg}l?o Kaniépoaxy wsessiepa Ne 10 (puc. 14) npu-
il raioke Ha UyCOBCKOM METasypTHYECKOM 3aBOAC
JJii 110 ]0X0Jle Ha TIPOKATKY 00JETUeHHOTO pesJiepa ro HopoMy
iapry TOCT 8240—56* [30,31).

OCYLIECTBJIANACE C [OMOILBIO CHEIHaNbHON KOPOOKH C Ipo
nyckamu. Kax moxasweaer onmt HTMK, npu npoxarke
LLIBEJIJIEPOB CPeNHMX HOMEpOB (B AaHHOM ciaydae Ne 16) nop
MeHeHNe BBOJHON KOPOOKHU C NPONYyCKaMH JUIs 3a/1aUu U YAep:

7 i N,
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w14, Na6aonsl passepuyToll KannGpoBKi OGJErYerHoro
mnennepa Ne 10 (Uycopexoit [meTannypraueckut 3aBOJ)

Puc. 13. Cxema paspepuyroii xaandpon-
KK 10BeJJiepa, NpPHUMEHsIEMasi Ha 3aBoje

Ianiin o6pasoM, NpuMeHeHKe pasBepHyTOl KanuOPOBKH
B . Puse (I'1P)

Wit L1CDOB C HCHOJIb30BaHIEM CHCTeMbl PasBepHYTHIX KaJano-
L oicanEol B JuTepaType (MOJKKH M3OTHYTLI O painycy
| |1 CPHYTBL I0 TOPH3OHTAJH € 1—2 NPAMOTONOUHBIMA Ka-
10N, KPOME YMCTOBOTO), TIOKa3ajo, 4TO TPy NpoRaTKE
{110 1 CPeHUX HOMEPOB LIBEJJIePOB HOJYYCHHE npoguia

upuinine Bo3MoxkHo. Tlpn sTOM HeoGXOaUMa CJOXKHAH
L TKoBad apMaTypa, BbIIOIH A0 paGoTy GOopMOH3Me-
i 1ogoK (moarubanue paspepHyThIX noJoK) TIpH 3ajzaye
C i ionoourblil kaan6p. Y snech, 0/HAKO, BCTPEHAIOTCH
Hipe 1 ICHHEBIE TPYAHOCTH.

(lpu upoKaTKe IIBEIEPOB KPYNHBIX HOMEPOB STH TPYyA-
(111 MOTYT OKasaThCsi HEMPEOOMMMBIMU, TAK KaK BBHIY
ooeTH TIpOdHIT OTPeOYIOTCs 3HAUMTENBHbIC yCHIH
i1 1 pCABAPHTEJBHOTO MOATHOAaHKs PasBepuyTHX  TIOMOK,
Jidiie1111eMOTO B BBOAHBIX NPONYCKAX.

KUBaHUs PAa3BEPHYTOrO NPOGUIS B IIPSIMONONOUHOM Kaaubpes
BbI3LIBAET COJbIIHE TPYAHOCTH. BBOJHBIE MPONYCKAa B STHX
yCJOBHAX OBICTPO HM3HAIIMBAIOTCA H PACCTPAMBAIOTCSH, YTO)
NPUBOIHT K OOJBLUIMM 3aTPaTaM BPEMEHH HA UX HACTPOHKY
H 3aMeHY, a TaKXKe YBEJHYHBAET KOJHYEeCTBO 6paKa M HeKO-)
kaToB. [TosTomy onpoGosannas Ha HTMK passepryras ka/in6-§
poBka weeagepa Ne 16 ¢ MpuUMeHEHUEM COKHBIX BBOXHBIX
NPONYCKOB He 6bljIa BHEJPEHA B IIPOH3BOACTRO.

B 1960 r. ocBoena npokatka mseasgepa Ne 20 no passepHy- 4
To# Kanubpopxe (puc. 13) Ha crane 850 MeTa/1ypruyecKoroy
saBosia B I. Pusa (I'’/IP), Brinonuennoi no merony J1. U, Crap-
yenko [28, c. 177; 29]. OnpoGosanue 310 KaquGPOBKK ION-|
TBEPAMJIO BCE TOJOMKHTENbHBE CTOPOHBI PA3BEPHYTOH CHCTe-
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Coiope, ITo TakKe ¢r1ocoBCTBYET BhIXOAY MeTadjia B pasbei
\ o 1 o6pasoBanyio HanabiBa. [Ipokatka npoguas ¢ yrod-
ey 11 KOHIE MaJiof MOJIKH B UHCTOBOM Kanubpe Besef-
[Wi1c LY KAEHHOTO yIUMPeHusl 06yC/IoBANBaeT KoJebanus
1000100 naJIoH TTOJTKH O AJIMHE TOJIOCH!, BRIXOASILKE 34 Ipe-
111 1aocoBoro Jonycka. Kpome toro, Hanuuue yToJLUIeHAS
Il ionie MaJol MOJKH KM3-33 HU3KOH TeMOepaTypbl Komla
Ji01 11Ky TPHBOAKMT K GHICTPOMY H3HOCY YMCTOBOrO Kanubpa
ITOR MeCTe.

Ilexona W3 aHaju3a CYLIECTBYIOMUX CMOCOB0B MPOKATKH,
@) ) ocTHBIX YCI0BHE B KanuOpax M METOAOB pacuera Kanub-
JlOni 0 1pH NPOM3BOACTBE YTOJKOB, LUBE/IEPOB 1 GOKOBHH
Jiil X 11oro xKoHBelepa NpeCcTaB/sieTcs lenecoobpasHbiM pas-
JOoTaTs Croco0bl TPOKATKU yKasaHHbIX npoduiel, obecre-
Hitpawoye myaBHoe (OPMOM3MEHEHHE YepHOBOTO NpoduJd
(1 onnoro Kajauépa K JpyroMy Ha OCHOBE pa3BepHyTOH Ka-
Jnoposxy. Takas kanuGpoBKa JOMAHA IIO3BOMUTE BECTH
H)OIGITKY TOJCTBIX YIOJAKOB, LUBEAJIEPOB GOJBIUIKX HOMEPOB
il OOKOBMH IIAXTHOTO KOHBeHepa 6e3 NPUMEHEHMWH CJO0XKHOMN
BHoL10fi apMaTyphl B Kaan6pax, NPOU3BOAALLMX CIPSIMJICHHE
1101, TIOBBICHTL YCTOHUMBOCTB Mpoliecca NPOKATKU U BHER-
[l »TH KaduGPOBKH HA COBPEMEHHBIX BBICOKOMPOHSBOIHU-
[0 ILIX CTaHax.

MeTtog pacuera KanbpoBKM npogduns GoKoBHHLI
WIaXTHOr® KoOHBekepa

Kopwitueiii npoduae KCIT-630 npoxatwiBany Ha CT4
620 KpamaTopcKoro MeTaypruueckoro 3apoaa [6] mo ws
JIePHOH KanuGpPOBKE C YBEJHUEHHBIM BBITYCKOM IOJIOK (§
puc. 3).

TTpeauncroBoll Kajaubp AaHHON KanuGPOBKH Obli BHIIE
HEH NPSIMONOJOYHLIM C NOJY3aKPHITbIMK TOJKAMH, YTO H{
BOJTHJIO KOHTPOJHPOBATHL BBICOTY TIOJOK.

B ocHoBy pacuera mepexonHbiX CedeHuil MOJ0MeHbl KO3
(UIIHEHTHl 06KaTHH 110 37eMeHTaM Npodusst, BHIOparHbIe
NPaKTHYECKUM JAHHBEIM, NPU 3TOM B NePBLIX JBYX Kaaubp
10 XOIYy TPOKATKH KOI(MGhHLHEHTH 00AaTHH IO 3JeMeHTd
npousisi noutH paBHbl. Hayunasi ¢ Tpetbero kanubpa
XOAYy TpOKaTKu o6xKarns Ha KOHLE INOJOK  HEeCKOJh)
BbIlE KO3PPULUHEHTOB o0XaTuii APYruX 3JeMeHToB. 3
NpefOTBPAILAeT YMEHbUIEHHUe BLICOTH TTOJOK W CNOCOGCTBY
X Xopollemy Bbinoanenuio. Ilocne onpejienenust pasmepl
YUCTOBOTO KajJubpa no obeluiofl MeTojuke pasMepsl
MEHTOB pOGHAS B TOCAENYIOINX Kanubpax onpejiesisoT yME
JKEHHEM 3HAUEHUH COOTBETCTBYIOLLUX SNEMEHTOB Ha IPHHA
KO3(PHLHEHTEl 06KATHH.

Kak Bupno w3 puc. 3, ueprossie xamudpur (X u Vi
BBLINOJHEHB! CHMMETPHUHLIMH  OTHOCHTEIBIO  BEDTHKAJbH
OCH M NOCTPOEHBI KOHCTPYKTHBHO. Hejpocratox ux coctol
B 0OJLWONA BEPTHKAJBIIOH NPOEKLITH, uro 00yCHOBaANBY
rayGoKHe BPE3bl B BaNKH M ocsrabietine GoucK BaJIKOB.

B paccmarpuBaemoit xkanubporke kaaubp VI BeimosH
KOHTPOJBHBIM IOJY3aKPBLITEIM. 3jeCh NPOUCXONUT IOBOJI]
3HAYUTEBHOE W pa3Hoe (Mo Beauuune) cobxarue MoJoK |
BbICOTe: GoJbluast 1oJKa obxxumaercst Ha 10 ma, a manas
Ha 25 mu. Taxum oBpazom, pasHas BLICOTA NMOJOK TOTOBO
npoduiist, parHas 15 mam, cCo3qaeTCa B NOJAY3AKPLITOM Kald
pe VII A

Boablioe obxarue no peicoTe OyAYULLH Maa0l nonKu, pas
HOE 25 MM, IPUBONHUT K BLIXOAY MeTanija B PasbeM I0JYy32
KPBITOTO KoHTpoarHOTO Kanubpa. Ms-za oGpasosasiuerod
Hami biBa (YTOAUEHHWE KOHUA IOJNKH) NDW packaTke ero
MOC/ACIYIOUIEM OTKPBITOM KaguGpe ysixad noaka yuinpaere
H pasHylla MeX/y BEICOTOH Mancil W 60/bIICH NOIOK CHOB
3HAYMTENBHO COKpallaeTes. DTO npeonpesenser 6oJbloe g
JKaTHe TI0 BbICOTE MaJIOH MONKH B IPEUUCTOBOM KOHTPOLbHG
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| {1 TTIOJIOCHL IPY TIePeXoie OT KPUBONOJOUHOTO paSBoepg:
o 1 TPSIMONIOJIOUHOMY KaﬂHﬁpyj, BCJIEICTBHE GOHBﬁ?I;I gTO_
i) 111 TOPH30OHTAJBHBIX TIPOEKUHH 3TUX KajuGpoB. 10-
W | Oyercs NOMOMHHTENBHAS BHIBOAHAS M BBOI{HaSCJ)IHHSTb
Iihosasd apMarypa, KoTopas JIO/DKHA YaCTHYHO ?blrn AT
noory dopMousMeHeHMs] Pa3BepHYTOH INoJsockl (CTu e
inioi), 4To0bl obecneyuTh ee 3aXBaT IOCJENYIOIMM NP )
pnonsiM gkanaubpom [13); B aTHX ycsloBuUsX Takas apM(?TP)IIT
lii ().1CTPO M3HALIMBAGTCS M paccrpaﬁ?{?cn, YTO MPHBOJ
' TIPOU3BOLUTEIBHOCTH C . .

'(“,”/\,;gg;p}ﬁxeﬂiem pgsnocm I'OPH3OHTANBHBIX npoexupm—
{41CPUIYTOTO H TIPSIMOTIONIOUHOTO TIPOdMJIS Heo6xo§§Mgo3SIBOeK
[i'r, NpefBapHTeJbHOC NMOArHOasHe passepr(zTO“e o710
' Hepexoie X NpsaMonosouHbiM Kanubpam. Kp 1T _Toro,
yncJavueHreM HoMepa HIBeJJiepa YBEeJTHUHBaeTCs Osguaqe
MIHePHYTBIX TOJIOK, Ha NOArMOaHue KOTOpPBIX r{g:rmeﬁwo
| 115 MOTIONIOYHEIA Kaau0p HeoOXO[UMO 3aTPATHTh 3H ATeNLHO
e yeuaas. IlosTomy OT BeMUMHBL npeaBapu 1bHOro
{0/ n0aHKuA pa3BePHYTHIX [1OJI0OK 3aBUCUT yCTOHYMBOC

i CBl BaJKaMy. .
.“I'II'JIII%;;gg'(I?b B BEJHYHHE TOPH3OHTaNbHBIX MPOCKUMH pas:
|01 YTOTO W IPSIMONOJOYHOTO npobunel Npu npotlu;(b[gz;g_
i1\ YCIOBMSAX pacTeT € yBeJHUEHHEM HoMepa I’TgOKal)
(1o 1o pa3BepHyTOl KaqubpoBke wwBesasepa (Tabna. 1).

Tabanwua 1

i‘nasa i

OCOBEHHOCTH LBEDOPMALIMM METANNA

Y METODbI PACYETA KANMBPOBKMU BANKOR
NPA NOCTEMEHHOM CrubAHMM NOJioK
NPO MUY

1. CYLLHOCTb PA3BEPHYTOrO CNTOCOBA NPOKATKM
NPH NOCTEMEHHOM CIMBEAHMM nonok nerowung

Hssickanue PPEKTUBHBIX CIOCOOOR NpOKaTKy (aHLeBk
npoduielt 11 ofecneuenus 1oaKHON TEXHOJNOTHYHOCTH I}

000PYJOBAHUH — BaKHas MHAEHEPHAs 3ajaya. PassepH
Tasi XaaubpoBKa, IpuMeHsieMas PH OpOKaTke Bel1epos)
APYTHX (ianueBsiX npodusei, o0JlajaeT UebM psigoM g
[1, 6, 13, 16, 18, 23, 24, 28, c. 177; 29—31]. 31ech umee

CHCTEMa Pa3BePHYTHIX 10 FOPH3OHTAJIH KPHBONOJOYHEIX K
JAUOpOB, a Takxe NPERUHNCTOBON M YUCTOBOL NPSIMONONOYHN
KamuOpel ¢ onpeneseHHbIM BBEIIIYCKOM MOJIOK; IPH 3TOM B

BHCHMOCTH OT HOMepa npoduss duce1o TIPSIMOTIONOYHEIX KAJIH Howep Pa3HOCTS, MM, B FOPHSOHTANBHOMN
~ €KILHH DAa3BepHYTOro

ESBTISIg)%OMe HHerosol 0) Moer umy Pzt (or Oﬂ‘HO. o U-.lnBee;a- xasnnbpa it :gf?mgll'llono'moro Kann6pos

Ilepexox or kpusonosounoro PasBepuyToro x npsimo

JIOYHOMY Kanubpy ¢ COOTBETCTBYIOIMM BHINYCKOM MOJIOK X R 10 vl u IX 150—-12%,8fg;,§

PaKTEpU3YeTCsl SHAUNTeBHBIM (POPMOUBMEHEHHEM, 4TO npusl 24% | — 332_428162:64’

AHT B pALe ClyyaeB K 3aTPYAHEHHAM NPH 3axpare nosoCHl 111 A ‘ 18 ;{/ o [V 981,995 99--55,78

BanKamu. OjHaKko Takas cucTema Ka1u6pos nosponsna pecffl /1" (1. Pusa) 2

IpOKATKy hranueBbIX npoduiell Maibix u CPeAHHX pasMepd
Ha CTaHax co CPaBHUTENBHO MaJOL CKOPOCTLIO ITPOKATK}
H PYUYHBIM OGCTYXHBAHHEM CTAHOB. .

Onerr npumenenus PaSBEpIYTOH KaluGPOBKY HEKOTOPK
MM 3aBOJaMH Ha COBPEMEHHbIX BbICOKOIDOHSBOAUTE bHEIX:
BbICOKOMEXAHH3HPOBANHEIX CTaHAX NpH [IDPOKATKe, B YaCTHO
TH MaJIbIX 1 CDEHHX HOMeOB IUBEJJIEPOB, TOKA3a HEJ0CTaTQ
HYIO €e TeXHOJOrHYHOCTD, 3aK/MIOYAULYIOCST B 3aTPyAHEHH

40

Honi BeaniepoB GONBWHX HOMEPOB 3Ta pazHoCTh euie Goablue [i6].

Ilpoxarka va HTMK 1wsennepa Ne 16 conpOBogmaJIacg
UIPCICTCHHBIME TPYAHOCTSMI, B YACTHOCTH, W3-3a OJIbrLIH(;-
fritinl TOPUBOHTANBHEIX TPOEKUHH PASBEPHYTOTO M IIp
innoino4Horo Kaaubpos. IlosTomy B XKanuGpoBKe LIBEJLIEDa

I, wpimonHenHod B 1964 r. (cum. puc. 11), pa3nocTb Mex Y
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PasBepuyThiM V u npsmono

AeHa 10 33,6 mm.
UBOJ]bLUaﬂ pasuocrs

UHIT CMEXKHBIX Kanubpo

Puc. 15.

3axsar
TOro INpoduisa B NpsMoONo-
JIOYHOM Kaaubpe:

a — IWBeJJIePd; § — yronka, ¢-—
GOKOBHHBI WaXTHOro KOHBe#epa

passepnry- Puc. 16. Moment saxsara nonoct
@ — TOJOXKEHHE HETOUHO 3aAaHHOrO pé
BEPHYTOrO WIBENACPHOrO npodhHas B

MEHT BCTPEUH C NPSAMONONOUHLIM  Kaurh
poM; 6 — nedopmauus 2}
JIOrO PAasBePHYTOro weeanepHoro  mp
bHuAsS B npaMONosOuH oM Kanubpe; ¢
MOMENT 32XBATA HETOUHO 34aKHOrO pa
BEPHYTOrO YrJaoBoro npoduis B nps

NOJIOYNOM KanHBpc

H3MeHeHHe (NoAruGKa) MOJNOCH Npw nepexone K npsimMong
JIOUHOMY KaJuOpy He O3BOJAIOT BeCTH IPOKAaTKy 6e3 npume
HEHHUS CJIOMHON BBOJHOH apmarTypi. Kpome Toro, 6/moms
MOCJE HArpesa B MCTOAMUECKOH IEUH HepPeKo HMeioT pasuy

Temneparypy ne ceuenmto. ITpu npokarxe Takoro meranra i
nepBoM hacoHHOM Karubpe noaku npo

bnas B psjge CIyyagey
12 |

JouHbM VI kanubpamu yke cf

-B BEIHYHHE TOPUIOHTAJIBHBIX ITPOR
B (puc. 15,a) u cyuecTBenHHGe thop}

R

SnrnoTes HeopuHakoso. HeGosibwan pasHocTh TeMmnepa-
| 10 1HLICOTBE TIOJIOK COXPausiercs Jo MepBoro Mo XOAy Npo-
(LU0 HDSIMOTTONIOYHOTO  Kaaubpa, uTo BMECTE C HeTOUYHOH

{10JIOCHl NPHUBOAUT K HENPABHABHOMY 3aXBATy —
yraa» u pasHol BwlcoTe nojiok (puc. 16, a,6), Brxons-
{yih s OPEeJbl IONYCKOB. BTOpOH NPHUMHOH HenpasHJb-
jiii o axBaTa MOXKET ObITh MCKPHBJEHME IIOJIOCHL, KOTOPOe

U e

I UATYPBL B UCKPHBJIEHUA OT YCHAHS LIAENnepa.

s MCTIOAL30OBAHUS TIPEMMYLLECTB Da3BePHYTOH KaJub-
it 1pE TIPOXKATKe LIBEJNJepOoB, YIOJKOB, OOKOBUH IIaxT-
nio KodBefiepa M Apyrux (acoHHBIX npoguJell Ha coppe-
oy 00OpYLOBAHKN TIpeIsiokKena pasBepHyTas Kajaub-
Juis 1 ci1ocoGoM N0CTelleHHOro crufanus, y KOTOPOH nepexoj
i [15BCPHYTOTO 10 TOPU3OHTANKM KPHBONOJGYHOTO Kajubpa
(1 MOTOJOUHOMY OCYIIECTBAAETCA NGCTENEHHO C IIPHMEHE-
J1)00 siia NEPEXOHBIX KPUBOIOJOUHLIX Kanubpos (puc. 17).
Ipn yroM B 3aBHCHMOCTH OT pasmepa U GOpMLI CEYEHUS Mpo-
Jit/i: 2102KeT GBITh OT OAHOIO JO TPeX MePexojHblX KPHUBOIO-
Aoy kaaubpa.

Ilpi MpoKaTKe WBEJJePOB MO NPENJIOKEHHOH CXeMe npo-
e (POPMOU3MEHEHHA NPAMOYIOJBbHOH HCXOAHOH 3aTOTOBKH
firiasta OCYIIECTBJSIETCS. B PSJIE YePHOBLIX KaauOpoB (B faH-
i caydae B xanubpax VIII-— VI, puc. 17,6), crenkn xo-
ftipriy BBIMOJHEHB! C H3THOOM, a MaCCHBHBIE IIOJKH OTBEPHY-
[l 1O Paauycy /10 TOPU3OHTANLHOIO TOJOKeHHs. Ecau npo-
[0 1/41Th BECTH 1IPOKATKY B TaKHX 7KE IOJNHOCTHIO PasBepHy-
(i canubpax, Kak 3To onucado B qureparype I1, 6, 13, 16,
I, 24, 28, ¢. 177; 29—31], To caenyoluil nepexon or noJj-
lOoC 0 (10 TOPU3OHTAMH) PasBepHYTOro Kanubpa K IpsiMo-
[10/101HOMY € ONPELECHHBIM BRIIYCKOM MOJIOK OyAeT 3aTpyi-
fict, 0coBEHHO NP NPOKaTKe LIBEJNJEPOB COMbILUNX HOMEPOB,
fi 1y CYLIECTBEHHOTO Pasynuus INPOeKUHH IWAPUHBI CMEX-
ity KaJuOpOB. 3aXBaT TOJHOCTHIO Pa3BEPHYTOH I0JOCKHI
I CACTYIOUEM TPSAMONOJOYHOM Kajubpe OyNeT ConpsixeHd ¢
lteOONOJHMOCTBIO  BLUTOJHEHMS B BBOAHBIX IIPONYCKax 3Ha-

q i canH0r0 POPMOM3MEHEHHUST, UTO HeH3GeXKHO NpHUBEJEeT K

CHIKRCHAIO YCTORUYMBOCTH TIpouecca TPOKaTKH.

[[py MCMOAB30BAHMH CHCTEMbl MEPEXOAHBIX KPHBOMNOJOU-
iy Kaaunbpos (B Hamiem caydae xaaubpos V — /V) ¢ orBo-
jrolon TOJIOK Ha ONpeJeICHHbIA yTou JocTuraeTest GoJiee Mas-
noe (hopMonsMeHenue npoduas B pesyapTaTe MOCTENEeHHOTO

i 16a M BHIPABHUBAHUS TOJOK, NPHOGAMIKEHUS HMX BHITYCKA
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OOM  TIOCTENIeHHOTO crubanus Lpi npokatke:

. 17. Cxema passepuyroii KaduOpoBKY Ccnocob

Puc

a — YroJiKoB;

O — WBENNEePOB; 8 — npopHas C I1-63

o e nepexogaoM (1V) xaauOpe K caenyomemy nps-
stomiomy ([11). B 3THX yCeNOBHAX 3aXBAT HEMOJHOCTEHIO

v
ETEN

[11YTOH KPHUBOTIOJIOUHOH IIOJOCKI CJAELYIOWMM NpsAiMO-
nin Kaaubpom (puc. 18,a) GyneT 2HauuTeabHO ofjer-

WUl ooaroiaps YMEHBUIGHHIO 4O MHHMMyMa PasHOCTH TOPH-
10111 LIBIX TIPOGKLME CMeKHBIX KanuGpos. Bee 3To ofecie-

L b JLOCTaTOUHYIO YCTOI'jILI}/IBOCTb TE€XHOJIOTHUYECKOTO THpOo-

YenoByWs 3axBarta NONoCh! Bankamu

(..i3aHHOE BRIlIE OTHOCHTCS Tak:Ke K YCJIOBHSM 3aXBaTa
Il (iopuon3MeHenns yIJOBBIX Npodusedi, oco0eHHO HepaBHO-

fioy yroaxkos. Ilpu mpoxart-
¢ yIVIOBBIX  NpohuJed 4 Mo
[rrincpuyroll KaanGpoBKe 3a-
JUlt pa3BepHYTOH IIOJOCEL B
1isinionoJouHBIE  Kaaubp [(cM.
pue. 15,0) BBULY 3HaYuTEb-
jlolt pasHULbl  TOPU3OHTAJb-
O GPOCKLMY  TIPELUHCTOBOIO
pasepnyToro o UUCTOROIO
{[[11OHOSOYHOTO npodunei
(1615 —137 = 27,5 ana pas-
iosoksoro yroaka 100 X 100

6,5, 176—141,8 = 34,2 mm
vt uepaBroGokoro 12580

10 s m 329—282 = 47 um
i yronka 200 < 200X 25 mum),
piie cIydaeB He ofecneyy-
pacies  OCTaTOYHO — XOopollee
CasONCHTPUPOBAHYUE  IOJIOCHI,
Hilo 4aCcTO TNPUBOLUT K CBa-
1 yraa  {eMm.  puc.  16,6).
[t pose TOro, TNPH NPOKATKE
y1oak0B  OGOJIBIIMX — HOMEPOB
¢ rOJCTBIMH  TIOJIKAMM, Kak
O1Me1AJ0Ch BbIlUE, NPY BHII-
[VINLICIIHA  Pa3BEpPHYTBIX  I1O-
Q0K B HApY2KHBIX HX  Tpa-
s BOSHUKAIOT 3HauuTelb-
e | acTsATHBAKOLLe HanpsKe-

Puc. 18, Cxema 3axpaTa KpH-
BOIOJNIOYHOTO TMpoduJast B Tps-
MOTIOJIOYHOM KaJuOpe pasBepHy-
Toit KaAu6poBKH cHocoboM Ioc-
TENeHHOTO crubaHus:

a — weengepa {Ne 24); 6 — yroJ-
Ka, ¢ — npoduast CII-63

nie., B To e BpeMs pasBepHyTas KaJduOpPOBKA YIVIOBBIX
npahunel ¢ nocTenedHbiM crufaHueM NoJ0K 6aarogaps npu-
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MEHEHMIO CHUCTEeMbl KDPUBOIMOJOUHBIX MEPEXOAHbIX KaaHOpOoR
(cm. puc. 17,a, kaaubper [/ — [I]} co3paeT ycjoBUsA Tpas
BUJLHOTO 3aXBaTa MOJOCH B YUCTOBOM kKanaubpe (puc. 18,0}
¥ yMEHbLIEHUE PACTSITMBAIONIMX HalpsKEeHHH BO BHEIUHUN
rpausix MoJKd. Tem caMmblM JOCTHTaeTesi HeoOXoAuMas yCTol
UHBOCTL TNpoliecca NMPOKATKH W IOBBILLIAETCS KAUECTBO MOMY
yaemMoro rnpoduis.
Cneyer OTMETHTH, UTO NPOKATKA GOKOBHHbBI pELITaKd
DIaXTHOTO KOHBeHepa ¢ UCIONbh30BAHMEM OOLIUHON pasBepHY!
TO# KasuGpPOBKK C OTBOPOTOM MOJOK JIO TOPH3OHTaAu (CM
puc. 15,8) u 3agaua Takoro npoduast B NPAMONOJOUHBIH Kad
Aubp Aaxie ¢ NOMOLLbIO CJIOXKHOH BBOANOH apMaTypbl BeCchbMd
3arpyauutenbra. Elne 6osee C/I0XKHBIM MOXET OKAa3aThCH
HageXHoe YyAepKHBaHUe pa3BepHYTOTO Tpoduas B Ipsl
MOIIOJIOUHOM Kajgufpe B TeUueHHe BCEro TMepuHojga [po
KaTKH.
IMpu npoxarke npoduas CI1-63 no passepHyToi Kanu6s
POBKe crocofoM NOCTENeHHOTo Crubauusi ¢ Tpems Nnepexof
HeIMH Kajgubpamu (V — 717, cm. puc. 17,6) BO3MOXKEH OTBO
POT MOJIOK Ha JHO0H yrod, 4To NO3BOJISIET BhIOUpaTh Haub0s
Jiee panpoHanbHble QOPMBEI MEPEeXOAHBIX KanubpoB. Boinyck
HApyKHLIX TpaHeH u Yrabl OTBOPOTA MOJOK BhIOHPAIOT
KOHCTPYKTHBHO, HCXOJsl U3 BO3MOXHOCTH 3ajaud I10.10ChH
B Kaaubp INpPH [OMOWIM OOBIYHLIX [JIOCKHX BBOJHEBIX JIH
Heex. Ecsu pasMecTHTh nepBLlit acoHHBIH Kanubp Ha Badl
Kax OO0XHMHOH KJeTH, To 6sarojaps OTBOPOTY MNOJOK Mpeid
CTABJISIETCST BO3MOXKHBIM BHIPABHUTL BEPTHKAJbHLIE NpOEK
umu Goabliof M Masgoll rmojok B V/II — V  kanubpax u TeM
caMbiM w30exaTh HeOOXOAUMOCTH UMETh OIOPHBIC KOHYCHI
Ha Ba/JKax NepBOI YepHOBOH KJETH TPHO, a BO BTOPOH KJETH]
TpHo, The pasmemtensl [V — [] xanubphi, 3Ty pa3HOCTh MOX
HO CBeCTH JIO MUHHMYMa. Bsarojaps HCHOJIB30BaHHIO CHCTET
MBI KPHUBOTIOJIOUHEIX IEPEXOAHBIX KaJuOpOB  JOCTUraeTcs
yCTOHYMBBLIE 3aXBaT NMPEAYHCTOBOTO NPOGUIL B UHCTOBOM Ka-
aubpe (puc. 18,6) ¢ rnpumenenueM OOLIUHLIX BBOJHBIX JIH-
Heex. '
CrnenoBatenbHO, CIIoco6 TOCTENEHHOTO CrHOanus ITOJOK, |
SIBASACh AanbHEHIIMM pasBUTHEM M COBEpPILEHCTBOBAHMEM
paszepHyToro cnocoba MpoOKaTKu, NMO3BOAsSET BLIOpaTh HYXK-
HOE YKUCHO TNepPexXOAHHIX KPUBOMOJOUHBIX KaaubpoB, faxe.
DY MpoKaTKe TakKHX CJIOXKHBIX H HECUMMETPHUHBIX TNpPOdu-
Jel, xakuM siBasercs npoduiaps CII-63, u Tem cambim obecre-
YHTH BBICOKYIO YCTOHUHBOCTH TpOLECCA NMPOKATKH HAa COBpe-
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TS
L

Wi

3 (i bHOTO opMHPOBANKA
A |pii010r0 GacosHOTO npogust
)i 11 H0IE30BANNY PASBEPHY-
Jll 1 :111OPOBKH CIIOCOGOM TOC-

n'\lt:a|-‘l|'l‘pI/IpOBaHI/IH UCXOIHOHU
Niiotosky B nepBoM npo-
[l;||u||.||(n\4 xanubpe.

i OpOBKY CIIOco0oM  TTocTe-

1LICOKOTIPOM3BOUTEbHBIX CTaHAX. Kpowme Toro, ng?(-)
pasBepHyToﬁ KanubpOBKH crocoboM nomenexgﬂ :
L OJIOK TIO3BOJIeT MpoKaThBaTh pessepsl 00Jb
|UEPOB M APYTHe CJI0XKHbIC daconHbe npoduIin.

| o1 yCTewmHo# NpoKaTKH

picnnoro  crubanud  NOJ0K,
i 1 Jio0ol 1pyroy Kaaub-
Wi, 1eoBX0AuMO  10BUTBCA

Ilepublil pacOHMBIH IUBE-
Jepinaii KanuOp pasBepHyTol

{ernoro crubanus, pacnoso-
Wil Ha OOMKYMHOH IyO-peé-
[epenenoil KIeTH, uMeeT Tpa-
fene i IBH Y0 GopMY C HAaKJ0-
I HAPYKHBIX Tparel Tosox
ipuaiepio 49° (puc. 19,a). Ta-
| popMa KaauGpa obecned -
[ nAIesKHOe CaMOLEHTPHPO-
anne 110J10Ckl NPSMOYTOIbHO-
{11 1OIIEPEYHOro  CcedeHud 6e3
ol BBOAHOH apmarypel,
|OCTHTaeTCsl CHMMETpHd-
|1, 110Jy4aEMOTO B OOMHM-
Hon KAeTH  AyOo  UepHOBOrO
)11 @ PHOTO TIPORUI .
flpu npoxarke uerJIKOB B

epondl GacoHHBIA KaJaunop
LtaeTest npﬂMoyrganaﬂ Héog;
. 19,6). Dror xanu
|.|‘ ‘/|\-£pycl)%eclne’qy)13aeT xopoluee CaMOLLEHTpI/IpOBaHHg HOHa?{C;f
(.. wponHoil apmaTypel. Kpome TOro, B STOM KaJau ﬂpeqﬁlaeT_
wacres opmupoBanue yria YepHOBOTO NPOPHIL H Y yn6 e
., ATONHEHHE €ro BEepIiMHBl B MOCHEIYIOWHX }fa.}l pno:
1 bilaeTesl HepaBHOMEPHOCTD AedopMaluy o 1Y pUHE

[T 13 4epHOBHIX Kaslubpax.

iy
i
(TIRE

19. CamoueHTpHPOBAHHE

Puc.
WCXOLHOW BaroTOBKH B NEPBOM

npodHILHOM Kannbpe npu npo-

KaTKe IO pa3BepHyTOM Kaau6-

poBke crocofoM JIOCTENEHHOTO
cruGaHus;

__ mipenaepop; 6 -— YILOJKOB; &
“ npopuas CIT-63

ol
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Becbma OTBeTCTBeHHA PO/ib MEPBOrO (HPACOHHOTO KaiubH
aast nomydenws npoduas CI1-63 BBupy ero HecuMMeTpudl
HOCTH. DTOT Kanubp HyXHO NOCTPOHTb TaK, YTOObl B TOCJE
JIYIOWUX KaauOpax NpoMCXOoauao (GopMupoBaHue 1podul)
C HEOJMHAKOBBIMM IO BLICOTE MOJKaMu. JLOCTHYL 5TOTO MOME
HO pa3JUYHBIM HaKJOHOM GOKOBHIX cTeHOK {(puc. 19,8), KOTO
pHie K ToMy ke ofecrneduBaloT CaMOLUEHTPHPOBAHHE HCXOI
HOH NpPAMOYI'OJLHOH 3arOTOBKH.

Taknm oBpaszomM, ucnonb3yeMeie nepsble Tpodu/ibHble Kal
JUGPHL MTpU NoJyueHuy (acoHHOTO rpoKaTa Nno pa3BepHYTOH
KaaubpoBKe crnocofoM NOCTENeHHOro CrHOaHus CO3JaloT Ha:

JISXKHBIE YCJIOBHA 3aXBaTa U CAMOLEHTDUPOBAHHE HCXONHO
3arOTOBKH B Kanubpe.

Craglu NPOKaTKH

Ilpu mnpoxaTke NIBEJiEpOB MO KaJuOpOBKe ¢ yBEIHYEH!
HBEIM BBIITYCKOM NOJOK XapaKTepHO, YTO OTACHLHBIE 3JeMEeHTH]
npoduIs (MOJKM M CTeHKa) O0MUMAaIOTCS BaJKaMM HEOJHOA
BPEMEHHO. JTO SBJEHME CTAHOBHTCS SICHBIM, €CTH pacuiedl
HUTb npouecc o6xaTud npoduis B ouare Jedopmalnn Ha psi
NOC/efOBaTeNbHEIX cTafnil. [as 3Toro IJIOCKOCTSAME, Mapad
JIeJBHLIMK OCAM BaJKOB, IIPOBEJEM HECKOJNBKO CEeUeHHH Mg
JJIMHE Jyru 3aXBata W YCTAaHOBUM MoJoXkeHue npodunis ng
OTHOIUEGHHIO K KaJuGpy BO BCEX 3THX CEUCHHAX. |

M3 puc. 20,a BHAHO, YTO NOJHBIA LuKA o6paboTku Mpo
¢uast B faHHOM Ka/gubpe cocTouT u3 60KOBOTO 06XKaTHA 103
JIOK, BLICOTHOrO 00xKaTud JOKHLIX (JIaHUEB W BHICOTHOTO|
obxatus cTenku. Ha nepBoil cTajun NPOUCXOAHUT HpPEUMY=
iecTBeHHoe GoxoBoe o0XxaTHe NOJOK Tnpodunas (ceueHug)
I — I). Tlpu panvuefieM NpoABHMKEHMH NpPODHIS B OYard
nedopMalui Ha BTOPOH cTaiguu o0paboTKy HapsAy ¢ OGOKOH
BBIM 00KaTHEM IIOJIOK HauHHaeTCs BBICOTHOE OfXKaTHe JIOXK
ubix (aanues (ceuenune Il — [I). Ha caepyrouell Tpernelt
craguu (ceuenwe //] — [I]) mpoposKaercs oG:kaTue NOJOK
v JOXKHBIX (QJIaHLUEeB, HO B KOHIIe 3TOH CTajuu HaCTyllaeT KOH-

TakT (6e3 o6xaTud) CTEHKH ¢ BajikaMmu. B sakiountenbHOH,)
UETBEPTOH CTaJHH, NPOUCXOAUT NPEHMYLIECTBEHHOE O0XKaTHE
crenku (ceuenne [V — [V). BIaTo BpeMa NOJIKKH MOJYyYaroT,
BeCbMa MaJjoe 00:KaTHe, TAK KaK OHH OBLIH IOYTH NOJHOCTHIO!
00>KaThl HA TPEABIYIIUX CTATHAX. 3

Takum o6Gpazom, mpouecc MPOKATKH B IPSAMOIIOJIOUHBIX!
IIBEJIJIEPHEIX Kalnbpax ¢ BBITYyCKOM Noaok o 15—20%’ xa-
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Puc. 20. Crapguu NpPOKAaTKH HYepH

GoM MoCTENEHHOrO

_ o pasBepHyToii KanuGpoBKE CrOCO
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crubanHsa MOJOK

M 1070k 20%;:

.4 — N0 KanuéposKe ¢ yBeJMHUEHHBIM BBIIYCKO



oo npoduast OyaeT NepreHinKy/IAPHO OCH BAJKOB,

(IPOUCXOAUT NpH nedopmaLny CTEHKH. .
| 1 co3faHus GaronpusTHEIX YCIOBHH paGoTel 4acTed
L, OBYKUMAIOIIMX TTOJIKH, HE0GXO0AUMO COBMECTHTE Uau
{111l 111401 Th BEPTHKAIBHYIO MPOCKIHIO JBHKEHHA Toq’m; i
bty 11 CpPXHOCTH TPOKATBIBAEMOTO MeTaiad (uHHA aaTBe_
Wit oo 06aTH Af (nunust oa). ITOMY yc;]lomxuo O?O -
[0 O BOPOT TTOOK NPOQUIs 10 TOPUSOHTAN. a puc. 20,
Ui CTaguK TIPOKATKH YEPHOBOTO npoguss wsesiepa
|, npu TPOKaTKe CrnocoOOM MOCTENEeHHOro crufaHus 1o-

pakTepu3yeTcs PasHOBPEMEHHOCTBIO 00KAaTHH MOJOK U CTE
Ky npoduisi. DTo NPUBOAKT K NEPETeKAHUIO MeTaa1a us Hofe
KM B CTEHKY Ha NEPBBIX CTAQUSX MPOKATKHU, ¥ U3 CTEHKH
MOJKH Ha Noc/elHeH CTajHH OPOKATKH, UTO 06GYCJIOBJIHBA
TMOBBIILEHHBIA H3HOC KaTHOPOB M YBEJHUEHHE pacxojia SHE
THH. '
~ Ilpu 6oxoBom 0O6KaTuK NOJOK B CPABHEHHU C TOH XKe B
JUYHHOH BBICOTHOTO OOXKaTHA 3HAUATENBHO YBeJMUHBAETd
BpeMsl KOHTaKTa MeTasasla ¢ BaJKaMu, YTO TakKKe MpUBOIH
K YBEJUUEHHUIO H3HOCA Kanubpos.

Ha puc. 20,6 noxasana BepTHKa/bHasd MPOEKLHS JBHHK
HUS TOUKH @ BajkKa IO MOBEPXHOCTH NOJOCH Ha PasJiduHb]
cTamMsiX Ipouecca nMpokaTku. Jluuus a’a npejicraBiaser Cl
60 BePTHKAJBHYIO COCTABJAIONLYIO oOxKaTusl noaku Af I
Toanuue. Beauuuna oTpeska a’'a nponopuyoHanbHa BpPeMé
HU KOHTaKTa TOYKM @ BajKa C NPOKATbIBAEMBIM METAJJI0M I8
cayuass o6XKaTisl B HalpaBJeHHH oa. B TO »Ke Bpemsi BEJHUH
Ha OoTpes3ka a’a MpPONOpPUHOHAJbHA BPEMEHH KOHTAKTa TOUK
@ BaJgka C NPOKATHIBAGMBIM METALJOM JIJI51 JefiCTBUTENbHE
ycaoBuil pedopmaunu. Ornoinenne a'af/Af nokaseiBaer, B
CKOJIBKO Pas IpH JAHHOM Crocobe TPOKATKH JeHCTBUTeNE
HOe BpeMs KOHTAKTa TOYKH @ BaJiKa C MPOKATHIBAEMBIM METa]
JoM GoJblie HEOOXOOUMOro ISl aedopMalud Ha BeJUYHH
At

N . ' )
I puce. 20,6 BHAHO, UTO MOJHbBIH LUK o6paboTkK npodu

y 1 pasBepHyTOM KanuOpe COCTOHT W3 CpaBHUTENbHO He-
M1 i010 002KATHS TTOJIOK ¥ OCHOBHOT'O 06>1<an1;1 MOJIOK BMeC-

¢ AcOTHBIM o6xkaTneM crenku. Ha nmeppou CTainu U(ceqe-
e/ /) IPOHCXOJUT KOHTAKT OCHOBAHHS OTBEPHYTOH NOJI-
|l Hos0Ckl ¢ TPeOHEM HUXKHETO Bajlka M CTEHKH npoguas ¢
g BadKoM Ge3 ux oGXKaTHs . Ha sTopoil cTanuu (ceue-
i1 // - — []) TpoUCXOAHUT HEKOTOPOE o6xkarue NMoJOK U J'I06}K-
l10 ) (:a111eB M B KOHLE 2TOM CTajuy HACcTyNnaet KOHTaKT (6e3
W) cTenky ¢ ofouMK BaJdKaMU.

I} 10 KJIIOUHTEbHOM, TpPeTbedl CTaguu (ceuenne [1[ —
{/1), npoucxoqut cOkarHe CTEHKH H 6oabWas yacTb obxa-
L oSoK,

( ¢ |0BaTeJqbHO, MPOLECC NPOKATKN B Pa3BEPHYTBIX iBeJl-
jepiiiy Kaaubpax B OTJMYHE OT mpolecca HpOI(r){aTKI/I B mBen:
jpiiiy Kaaubpax ¢ BbIMYCKOM MOJOK 15—20% xapakTep#
\V(1cn 1OUTH OJHOBDEMEHHBIM 0OXKaTHeM MoJ0K 1 CTEHKH
fpodist. OTO MPeoTBpAaLlaeT NEPeTeKanne MeTrajaa u3 no:
(01 11 CTCHKY Ha BTODOIT CTAAMK MPOKATKH 1 U3 CTEHKH B DOJ
Wi 1 HOCTeIHeH CTajud. Y MeHblIeHHe 10 MHHHMyMa nepe-
{Clani MeTansa W3 OfHOro dJjemenTa rnpoduas B JAPY-
(0l L veibLIaeT MBHOC  KamMOpOB M COKpallaeT pacxol
P, )

I puc. 20,6 nmokasana BepTHKaIbHA npoexuus ABMKE
Gl lowil @ BadKa Mo TOBEPXHOCTH MOJIOChI HA BTOPOM H
(el cTaaua X POKaTKU (cevenust [/ — [1 ¥ 11— If.
{)omcinie pasmepoB a'a/Af no3posisieT ciaesaTb BBIBOJ, '—lTCl
[t pisBepHYTOH KaauOpoBKe NEHCTBHTENBLHOC BpeMsl KOH
{01 TOUKH @ BaJdKa ¢ MeTanaoM (OTpe3oK a a) He HaMHOTO
({1 nnuaeT BpeMs, HeoOXOoAuMoe AJd neopMallwy Ha BEJH-
Af, KOTOpOe IpONOPLHOHANLHO JIHHEHHOMY pasmepy

Touxka 6 Banka, KOTOpas pacrnosioxeHa Ha Kaaudpe B Me
Te 06KaTHs CTEHKH, HAXOAWUTCA B FOPA3JI0 JYULIHX YCIOBUS
TaK KaK UMeeT MUHMMAaJbHOE BPeMsl KONTAKTa C MPOKATHIBAS
MBIM MeTaJ/I0M. DTO OOYC/JAOBJECHO TEM, UYTO BepTHKaJ/bHA
NpOeKIUs ABUKEHHA TOUKH O MO [OBEPXHOCTH NPOKATHIBAS
MOT'O MeTaJjljia COBNajaeT ¢ HanpapJeHHeM o6xKaTua u 66
= Ad, BepTHKaALHAS NPOEKIHS NBHXNKEHHS TOUKH @ IOJK
He COBMajaeT ¢ HanpapieHueM obGxkatus u a'a > Af. Msud
ToueK Kajaubpa Npu MPOYHX PAaBHLIX YCJIOBHAX OyaeT Tel
fogblle, YeM TIPOJOJIKUTENbHEH KOHTAKT JaHHOH TOUKH |
TIPOKAThIBAEMbIM METAJIJIOM.

CrnenoBaTenbHO, JIIsT YMEHbLUEHHT W3HOCA DJIEMEHTOB Kal
aubpa HeoOXOMMMO MO BO3MOXKHOCTH COKPATHTHL BpeMs KOH
TAKTa 3THX 3JEMEHTOB C IIOJOCOH. DTOMY YCJIOBMUIO OTBEUag]
TaKoe pacloJioKeHue 3/eMeHTOB NPOopHIsT, XOrja BepTUKAJD
Hasl MpOeKUWs JBMXKEHUS TOUKH Kanubpa M0 IMOBEpXHOCTH
OPOKATBEIBAEMOTO METaJj/a COBMajaeT ¢ HanpapjeHueM 00XKd
tus. Hanmenbllee BpeMsa KOHTaKTa MeTajl/ia ¢ NOBEPXHOCTHH
Kaau6poB 6yAeT B TOM Caydae, ecjy HalpaBieHne 00XKaTHY

a0
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T'akum 06pasom, B pa3BepHyThIX KanuOpax npu o6xaml
NOoNOK Ha Besnuuny Af B cpaBHeHHM C ofkaTuem Ha Ty ¥
BEJHYUHY B NPAMONOJIOYHOM Ka/dubpe ¢ BLIMYCKOM IOV
15—20% 3HauuTeBbHO COKpAalaeTcs BpeMs KOHTaKTa Bd
KOB C METa/IJIOM, UTO CMOCOOCTBYET yMEeHbLICHHIO H3HOCa Dd
BEPHYTLIX KaJuOpOB. i

2. METOJ1 PACHETA KAJIMBPOBKKM YICJIKOB,
IUBENSIEPOB M MAPYIMX HACOHHLIX TNPOMMAEH
CNMOCOBOM TMOCTENEHHOTO CrHBAHUA TOJIOK

Mertop pacuera paspepuyToil KanuGpoBKU (HACOHHLIX TP
¢duselt cnocofoMm INOCTEIEHHOro CrubaHust IIPeycMaTpUBAa
JIBa OCHOBHEIX HCXOJHBIX NoJoXxeHusi: 1) paBeHCTBO KO3
(HILMEHTOB BBITSKKH I10 3/1eMeHTaM Npoduis; 2)pacyer saemel
TOB MPOMHUJIS (MOJKH M CTEHKH) NO CPEIHUM JUHUAM. |

OcHoBHble NORNOMEHWA MeTOofa pacyera
pPa3BEPHYTOH KanMOPOBKKM yrnoBbiX npodunei
cnocobom rmnocrtenenHoro cribanmns

Pacuer nmo cpenneit nuHuM, HA KOTOPOM OCHOBAH yKasd
HbIH MEeTOJ, JaeT BO3MOXKHOCTb [OCTENEHHO pasBopauuBaf
npoduIb YyroJKa H HaXo4uTk HauboJee Lenecoobpasubie Gaf
Mbl KaiaubGpoB. YMHOXeHHEeM JJMHBL CpeAHel JIHHUH Ha TOJ
IHHY MOJKH HAaXOAT IVIOWaAL Kaanbpa (6e3 yuera pajauyf
coB 3akpyraenutt). Hucao npoxoaoB 1 06:xaTHA MOJOK yIo
Ka no xKanaubpaM NPHHHUMAIOT 10 NPAKTHUECKHM TAHHBIM. |

[lpu paspaboTke, u3yueHHU, CPABHEHHH K ONUCAHUM Ka
JuOPOBOK IJIaBHOE BHUMaHHe oOBIYHO yhenasaercs aGcooTH]
MY 3HAQUEHUIO KO3(DPHLUHEHTOB BRITAKKHM H HX paclpeje/eHul
no mpoxonam. OxHako Ko3phULHEHT BEITS2KKH BCEro Ipoduy
TOJMLKO KOCBEHHO XapaKTepudyeT 3HAYCHHE U pacHpeneseHy]
HArpysoK Io mnpoxogaM (kanu6pam), T. €. HeProCHJOBHY
napaMeTpbl KaauCpoBKH. IIpM NpakTHuecKHX pacuerax
cayuae NPoKaTKu (pacoOHHBIX ITpoduiel Aas NpUuMEpHOH oUeH
KW pachnpelenennsi Harpy3ok Mo npoxoaaM (KaauGpam), I
HalleMy MHEHHI0, yJo0Hee I1071b30BaTbCA BEJHUMHON 00K
MaeMoll MJIolaan cevenus. /s 3TOro Ha OCHOBE NpPaKTHYECH
KUX JaHHBIX BLIOHPAIOT paclipelesieine 00XKUMAEMblX I1JI0f
uageil cevenusi AF no npoxonam. Beaunuuny ofxkumaemo
B Kaaubpe Muollafy BLIOHPAIOT C YUETOM IJACTHYHOCTH ME:
Tajsa, onpeaesnseMOll TTOHHUMKEHHEM TeMMepatypsl MoJock g
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1l
ook 10 KaaubpaM ¥ Kod(phULHeHTH 00XKaTHs .

O LM, TTOCXKeHNs Kanubpos 1a OOuKe BasKa, HalHuHs
L YIOMIHX KanuGpoB, a TakKe MOWHOCTH NPHBOJA U BO3-
HOCTH TPOKATKK C lepekpbitnen. Ha ocHoBe CKa3aHuoro

|11 c1yuast TPOKATKH KPYITHbIX YTOKOB NpHMeM rpaduk pac-
[ (ccHuA OOMKHMAEMbIX ToUlafelt 10 NPOXOAaM HHCTO-

Junny craga (puc. 21) v onpejeauM BeJHYHHY ob6xaTus

|| nererye yIJia 3aKphITHs MoMOK (YroJT Y BepIHHbl MeXK-
L RAMU) AOMIKIO GbiTh TOCTENEHHBIM OT [1ePBOro (acou-
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Hormep wusiuboa

Puc. 21. Tpadux pacupegesenus o6-

KuMmaeMmbix naowanei (AF) n xo3pdu-
unenTos obxkatnil (M) no xanubpam uu-
CTOBOI JIMHMH CTaHa TNpu TNpOKaTke

KpPYHBIX YTOJNKOB "

noro KaJnbpa (A KOTOPOrO OH NPUHHMAETCs B Npenciax

[0 ~140°) zo MpexYucToBOrO Kaambpa (yrosa 3akpuiTus I1O-

a0k 90°). Usmenenue yraa 3akpbITUA MOJOK OT OAHOIO Kanuo-

I K APYTOMY TPHHHMAETCs NPOMOPLHOHABHBIM O0XKATHAM.

'l 3TOrO ONPENeSHM M3MEHENHe yryia 3aKphITHS NOJOK Ha

I aa oGxKaTus Mo dopMysie

Ao @

’ —_——

A =—55g )

L YAo — cyMMapHOe H3MEHeHHe YrJa 3aKpblTus IOJOK
OT nepBoro GpacoHHOro 0 NPeJYHCTOBOro Kanu6-

pa;
SAd — cymmapuoe obxarne no kaaubpam, naunHas ¢
IPENAYUCTOBOrO.

JledopMalus moaochl B YTOJKOBBIX KamuOpax BCErAa co-
HPOBOXK BAETCA  M3MEHEHHeM Yrjia 3akKpbITHsI IMOJOK (u3ru-
tow npu Bepinuke). OT Kanu6pa K Kanubpy H3MeHdeTcs TaK-
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JKe yroJi otBopoTa (u3ruba) nosox. HauGonee sHauntenbH of
GOpMOU3MEHEHHE TMOJOK [POUCXOAUT MPH HX CIPSAMJIEHHHR
B UHCTOBOM KaJaubpe. '

IIpouece gpedopmaunywy IOJOCE B YIOJAKOBbIX KasauGpay

CONPOBOXKIAETCSl pacTATHBAHUEM TIOJOK, KOTOPBHIH NpHGIHM

>KEHHO HAallOMHMHaeT Ilpollecc HITaMIIOBKH, BCJEACTBHE Yer
YIOUPEHUE B HUX OTJINYACTCH OT YWWPEHUs NI0AGC NPH [ipa
KaTKe Ha ra1agkoll Gouke.

Kax noxasblBaeT NpakTHKa, MAKCHMaJbHOE YJJdHHEHH
cpenyelt JMHUK TONOK NPOUCXOANT Npu HaubosbiueM GopMo
HW3MEHEHHHU, KOoTopce Ha0JIONaeTcsl NPH COPAMAEGHHH IOJOH
B NPSIMONOJI0YHOM (0OBIYHO YKCTOBOM) Kajubpe. AbGconmorHas
BEJTMUHHA YIJHHEHUS! CPefHell MUHWK NPU CIPSAMAEHUH 1010}
3aBUCHT OT MHOTHX (DaKTOPOB: yIvia OTBOpOTA NOJOK, pajiuy
ca KpHBOJWHEeHHOro yuacTKa, pasMepa I'OPU30HTAJbHBIX
YyUacTKOB Ha Kpasix NOJOK 3ajaBaeMoll IOJOCH, pa3mepos|
YyroJiKa, NoJ0XKeHHsT BBOIHON apMaTypel U psiia ApyTHX dak
TOPOB 1 MOXeT JOCTHTaTh 3—4 MM, UYTO B HECKOAbKO pad
6oJIblIe YUIMPEHUS, PacCUUTaHHOro 1o dopmysaam. Ilostomy
yliupeHde B kKanubpe, NPOM3BOASLIEM CNPSIMJACHHE TOJOK)
MPHHAMAEM U3 ONBITHBLIX JAHHBIX. '

Ywnpenne MOJ0K JJs YIOJKOBBIX KaaubpoB, I'ie NPOUC
XOJIUT CPABHUTEJLHO HE3HAUYNTENbHOE POPMOU3MEHEH e, MOXKS
HO PAaccyMTaThb 10 U3BECTHHIM GOPMYJIaM € COOTBETCTBYIOLIEH
nonpapkod. CrecHennoe ymmpenue A/, KaxkioH NOJKM I
CpenHeH JIMHWUU PACCUMTHIBAEM IO dopMydie

A[!l: (O’ 15 -'_0’25) ﬁ/’l—ﬁ -‘/RIII(AdII7 (3
rre 0,15 = 0,25 — xoa(puiUHEHT, YIUTEIBAIOWUH YAJHHEHHE
cpeanefl JsuHUHM Npu u3rube (MeHbllee
3HayeHWe — JUIS MaJiblX PAa3MEpoOB YroJ

KOB);
R, — Karawwuid paauyc B n-HOM KaJaubpej
d, .1 — TONKHA NMOJKH B CJeAyloLUleM Kaaubpe,
Bo BceXx u3BecTHBIX METOJAX pacuera YIJIOBEIX Npodueit
uMeeTcst ofHa oflias xapakTepHas yepTa — NOJKH NpPeiuM-
CTOBOT'O H IOC/JEAYIOWHX KaJduOPOE OTBOPAUKBAIOTCS JIO FO-
pu3oHTa H, T. e. Ha yroa p = 90—0,ba. .
OTBOpOT NOJMOK NpoduAs YyroJka yMEHbIIAET BepTHKa/b-
HYIO NPOEKUHWIO, a cJeloBaTebHOo, pa3HocTb pabounx jaua-
METPOB, 4TO YMEHbIaeT HW3HOC KanubpoB, InyOGHHY Bpe3a B
BaJKH ¥ HCXOJHBIE jJuameTphl OOUeK INPOKATHBIX BaJKOB.
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HPORIEKH Dy
Uil oMbl TepeXoaHbIX KanubpoB, NOMKH KOTOPBIX HE pHY

b onapd yMtEHbLUEHI/I}O M3HOC8 BAJKOB U HCXOﬂHbIquII;I?I‘d:T};
o cokpalaeTes KX pacxol K yBeJIW-IHBaeTCﬂ npo
fillac IHON CEUEHHH .

()1aKo, KaK MOKasaHo Bbllle, OTBOPOT [10JI0K JIO TOpu-

me-

JO1 LT Y TTIPeJUHCTOBOTO Kanubpa He BCerjia MO)K?"I‘H 21632306-
Wit 1. 1 anBosiee GaaronpusTHbE yCIOBHA Ae(popg?lljl co3panus
J/IAYI0 YCTOHYHBOCTE NMPOLECEd HPOK%TKH. [JIOBBLIX MPO-
Yoot yCTORUHBOH TIPOKATKU HEPABHO OKHX YO HYI0 apMa-
i i1, KAK MPABKIO, PUXOIUTCH IPUMEHATE BBHeLL rrbclmox He-
typy (npomycku). Uewm Gosrbuie pasiiuua B L4

py U 1
LiniiOGOKHX YTJOBBIX npoduiei, , M-
ln-n ¢ NPOKATKH B YUCTOBOM KanuGpe, MPOUSBOMALIEM CIP
Jlitie NoJIoK.

TeM MeHee YCTOHYMB MNPO-

1
[pymerHeHHe crocoba NMocTeneHHoro CFH6a11Hﬂ n}({)gﬁ:qigM
HepaBHo60KHx YIJIOBBIX npopuier <

5 CTh
{14 0 TOPU3OHTANHM, 3HAUUTEILHO MTOBLILIAET YCTZHEII;BCC)JW-
{iporecca MPOKaTKU B YHCTOBOM KaJubpe ¥ B HEKOTOP

o

5 % ma-
Wi 1103BOJISIET OBOMTHCH 63 CrielranbHot BBOJHOHM ap?

RUDPN
Jlan pacyeTa pasMepoB 3sieMEHTOB YTOMIKOBOrO Kanuépa

7 HUH
(e, 22), Kpome 00xKaTHd ¥ yUIEpEHH 110 cpeﬂﬂggaﬂgomé
Jieon YO/ UMO 3aaThCsl BeJIHIMHON paﬂ;x;/cﬁa OTyBop
pejiHen Py yrJoM OTBOPO — .
o cpesneit auHun Ry : o
Dajinyc OTBOPOTA IOJOK IO cpeiHeil JUHUW NPUHAMA
Rep=(0,5+1,0)7, (4)

CTy.
(1 [ — wupuHa noiku no I'C ’
Yroay B NIPeauucTOBOM Ka/Jqu6pe NpuHUMaeM paBHLIM
hooon.
115 puc. 22,a BHJHO, YTO PasMephbl yronxoso;ol\l:'aﬂmpa
Cleriansl MeXAy co6Gofl caenyrom M EaBHCHMOCeT S
uuHa KPHBOIO ydacCTKa MONKH [ TO Cpex

o aRP (B — ). (5)
ZCP- x = 180° ’

LHa npmvlommeﬁﬂoro HaKJIOHHOTO yuyacTKa NOAKH lep.n
o cpepHelt JTHHEY - . ©)
cp.nm T lcp‘_lcp. K
- — OJIKH 10 cpeanell JUHHH; .
- ;j;.f)ccmﬁgﬁgamrelmny Bepmiﬂoﬁ yrojika ¥ JuUHHEH LEHTpa
G TAHUA KPHBOJIHHEHHOTO ydacTKa I:IOJIOK ;
.X:l;n-cosﬁ»JfR“-.sm B, (7)

DA



rae lyn — nouda OPSAMOI0 yY4acTKa TOJKM [0 HapyXKHOHR!
rpany; '
R" — papuyc ouepraHus moNOK 1o ua
FOPU3OHTA/IbHAA TIPOCKUMA Kanubpa
B=2(X—Rer-sinvy);

BepTHKaJ/JMbHas npoekuus KaJmﬁpa

PYX)HOH rpanuf

to=1,2r0 3}, 4,

rae A, 3 — KOSDOHUHEHT 06:KaTus. :
Jna Humuero xpas monku, Korga pasbem HaXOIUTC 5
CBEPXY, NPHHHMAEM DainyC 3aKpyrJeHus

t, =0,bd,.
Inst Bepxuero kpas mosku, xorga pasbem cHu3sy
r,=(0,3+0,4)d,.

Caenyrowmuit Tun Xa/au6pa, KOTOpBIl HCHOMb3yercsi B Ka- |
J1UGPOBKE CIOCOGOM MOCTENCHHOrO CrHGAHNS NOJIOK yrosaka,
3T0 Xanubp ¢ pasBOPOTOM IOJOK 10 FOPH3OHTaNM, HO 6es.
TOPUSOHTANLHOTO y4acTKa, ¥ KOTOPOTO FOPHU3OHTATbHAS npo -
CKUHA OrPAHHUEHA JIMHUAMHM LEHTPA OYCPTAHUA  IIONOK.
(puc. 22,6). Ilpu u3BECTHBIX lp» R®, o v d pacyer BCex |
OCTaJbHBIX pa3MePOB Kanubpa He MpejcTaBJseT TPpyLHOCTEH, |

Besencrsue yBemnuenus yrJla 3aKphITHA NOJOK W lieje-

CO00PA3HOCTH BO3MOXKHO GOJBIIETO paseopora nocseayomux |
YIJIOBBIX KanuGpOB NPOHCXOMNT YBEJIHUEHHE HX TOPU30HTAJ b |
HOH IIpOeKNUHH, YTo 0GYC/IOBJHBAET MPHMEHEHKe KaJuGpoB: |
C TOPH3OHTAJIbHEIM YYaCTKOM TONKH (puc. 22, 6,2). Kax noxa- |
SBIBACT NPAKTHKA, YBEJIHUEHHE TOPHU3OHTATBLHON NPOeKUHH
NPEABIAYIMHX [0 XONY NPOKATKH KaAHGPOB MOMKHO TIPHHHU-
- MaTh 1o wypune 10 10 um Ges 3aMeTHBIX yXyamenuil yeaoBu#
SaxBara M yMeHbIIeHHs CTOHKOCTH KaauGpa.
Kanu6pel, nmermue FOPU3OHTANBHEIA yYacTOK MOJMKH,
PacCUATEIBAIOT B CJEAYIOIEM TTOPSLKe.

[lo ycnosusam 3axBara c YUETOM CKa3aHHOTO BBIIE NpPHU-

HHMAEM TODH3OHTATLHYI0 NPOCKHHIO HCKOMOTO Ka/ubpa B,
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(11)]

Puc. 22. CxeMbl K paCyery yToJKOBHX KalnGpos:

- NIePeXOAHBIA YrONKOBbIH KaaAu6p, noméu KOTOpPOTO (1;1]3 gzﬁ(ﬁ&ﬂng}ggﬂggﬁgsgi.
7 i u6p ¢ OTBOPOT! s

LAl O — Pa3BePHYTHIH YHONKOBBIH KaJ }

:u-vn Gea I‘ODII,’ISOHTaJ]bHOFO yuyacTka; @ -— PasBepHYTHH gaaﬂogg:ggogurgn;{(:ﬁgg

w1 Bp ¢ rOPHUBOHTANLHLEIM YYACTKOM; & — Pas3BePHYTLIR Hep P

C rOPH3OHTANBHLIM YUaCTKOM

o

JSilaueHMst TOJILIMHBI MOJKH d, KosdouuueHTa obxKaTus A,
yUTMpeHns KaxkJo# moaxu A/, yria 3akphITHS MOJIOK ., yr.ixpa
(TBOPOTA MOJIOK 3, pagnyca oTBOpoTa 1o cpefHed JIHHI/IILR ,
JUIMHBL KDHUBOT'O yuYacTKa MOJKH MO cPeiHeH JHHHU lpx H
/PYTHX PA3MEpOB ONPEeNesIOT TaK Xe, Kak H B MPEeIBUIYIHX
¥ ax. .

Mﬂf[?lfs){ ONpee/enusi Pa3MepoB NPSMONMHEAHOro Hamor;-
HOFO y4YacTKa MHOJKH [cpn M TOPHSOHTANBHOIO yuacTka I,
COCTABJAIOT YPABHEHHS: }

0,5B =1 n-cos P+ Repsin 1 ;
lcp = l;; x [a) n + lr-
M COBMECTHOTrO peilenust ypaBHEeHHH NOJCTaBAsAeM SHa-
ICHUS] M3BECTHLIX BEJUYHH W ONpeAesieM lpn M [
M310KeHHBIE METOA pacueTa KajJHOpPOBKH YTLOJKOB CIIO=

cOGOM MOCTENEHHOIo crubanys IOJOK HCIOJL3YyeM JiJis pace
nera KanuGpoBku yronka 200 X 200 X 25—+ 30 mam.

(12)

Pacuet pasBepHYTOW KanMbpoOBKM Yrofikos
cnocobom nocreneHHoro crubaums Monok

dna pacueta xaquGpoBKH JIOGOTO NPOoPuIsi HCXONHBIME
\AHHBIMH ABJAAIOTCA XApaKTePHCTHKA CTaHa, UCXOAHOTO Ma-
‘Tepyana H TOTOBOTO IIPOKaTa.
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Kanu6ponka yroaxa 200 % 200 x 25 mm cnoco6om nocTé

i1eHHOTO CrUGaHusl NOMOK BHINOJHEHA TPUMEHHTENBHO K KP VIl
HOCOpTHOMY cTany 650 3aBoja «A30BCTalb», XapaKTEPHCTHK
KOTOpOTO NIPUBEJeHA BhLillle. :

HcxonHbiM MaTepuasoM s DPOKATKH YroakoB 200 X
X 200 X 25 mm aBast0TCH GAIOMBI U3 YIJIEPOLAUCTHIX ¥ HH3KO)

Puc. 23. Wlavaonbl Kannbpos yronxérQOUZX 200 X 25 mm:

@ ~— PacCUHTaHHBIH MO KaAHGPOBKE CMocobOM JTOCTENeHHOro crubanng; d — no pass
BepHyTOH (crapolt) wkanubpopke

JETHpPOBAHHLIX cTajell cedenrneM 245 X 320 mu, ,ammo
4,5—6,0 m u maccolt 2,7—3,6 m. Mcxogubiét 610M 11poKaThi+
BAWT B NEPBHIX XBYX Kaaubpax ayo-peBepcuBuoll Kieru 800
3a ueThipe MpoOXoja B 3aroToBKy ceueHuem 185 X 290 mm.

Xapaxrepuctuka yrogkos 200 X 200 x 25 mm (FOCT
8509—57) npuBeseHa HUXKe.

Yrosok u3 3aroTosku 185 X 290 mm npoxaThiBaloT B ces
MM (acoHHBIX Kanubpax, ud HUX NATb KaaubpoB — Ha BaJ-
KaX YHUCTOBOH JIMHHH.

Ha ocHoBaHUM ONBITHBIX JAHHBIX IIPHHUMAEM CJACAYIOLIHE
06XKaTug MONOK yrosaxa o xaanbpam BaaKoB UHCTOBOH JIH- |

b8

Ad, = 0,4 mm; Ddy = 4 g, Ddy = 10 ma; Ddy =
13 um;, Ads = 16 mm.

'List crana 650 u TpH JanHoOi cxeme xanuGpoBKU YHUHThl-

2 %
W5 BO3MOYKHOCTB OJIHOBPEMEHHON npoxaTky 8o [[ ¥ !

jnpax. '
(‘,\/Elmapﬂoe ofAKaTHE TIONOK B Kanu6pa$, Hann;ai cf J{_I
\.uu:’)pa, 6yaer ZAZ?: Ad, - Ddy + Ddy - 5
(0 - 13 4 16 = MM. _
V1o 3aKpBITHS 100K VI kanubpa, Ha KOTSEO?E;;{::::e
acres pacder KaJauO6POBKH, MPHHAT Gg = 120°. Hamencun®
Vil 3aKpHITHS  TIOJIOK J10 [1PeHMCTOBOrO  KaJIHOD
frent

SAQ = Gg— 0y == 120 —90 = 30°.

|1aMeneH e yI/a 3aKkphiThs NOoJOoK Ha § mm odxatust CO-
1ancto dopmydae (2)
Av' = Zhe 30 0,6977 epad/mn.
2Ad 43
- 1) -
Pacuer KannOPOBKHN BEjieM 1IPOTUB x0pa NpoKaTKu, HatH
el OT YMCTOBOIO Kasnnbpa (puc. 23).

Onpedeserue pasmepos [ (uucmosoo) Kaaubpa

‘HYLPHHE NMOAKHU 10 Hapyx«noﬂ rpatdn B ropsiues COCTOS -
A

by == bo;=200-1 013 =202,6 mm,

| ’ 2 CLIMPEHM MeTa1a NpH
|1 o, — KOIBQULHENT JTHHENHOTO pa p

TempepaType KOHUA MPOKATKH. N
Tonwuna TOAKY d; C yUeTOM MHHYCOBOTO nponycxa by

dy = (d— Ay ar=(20—0.7) 1,013 =246 mn.
VroJ npH BepUIHHE ¢y = 90°.

BepruxanbHas MpoeKLnd yuCcTOBOrO Kanubpa Io Hapy#-
oW Tpadu TMOJKH

Hy = by cos - ==202,6-0,707 = 143,2 M.

[opusoHTanbHas NpOeKLui yucTOBOrO Kanubpa

B, = 2b, cos 2= 9.902,6.0,707 = 286,5 mn.



% corJjac-
Hauna CPeﬂHeﬁ JUHHU T1I0JIKH | 1niia KpUBOTO y4YacTKa NoJKH no cpefuek JUHUH

d 24,6 W uyne (5)
L1 == by ——5+=202,6 ——=—=190,3 sn. - /,2_M2%377,5 MM
cpz T 180°

Panuyc 3akpyrienus yria xajaubpa ¢ BHyTPpeHHelR cToposl
Hbl Ha CTbIKe nosok, coraacuo 'OCT, r, == 18 um. Panuye
3aKPYTJCHUST KPaeB NMOJOK r| = 6 ma. :

Ilnomwans monepeuHoro ceueHuss npoduis 6e3 yuera pas
JIMYCOB 3aKpyrJ/eHni |

Fy=21,,d, =2-190,3-24,6 — 9360 mn®.

/| 11na MpAMOTro yyacTKa Nnoaxu 1o cpenneil nHKRH 110 GOP-
Ve (6)
lepo = lcpz——lc“pgz 187,2—77,5=109,7 .MM,.U
'l-iHa TpAMOTO ydyacTKa MOJKM MO HapyKHOH TpaHiu
lyo = lepp 4-0,5dy = 109,7 + 12,56=122,2 mnm.
V101 3aKPBITHS TTOJOK JJI5 IPEAUHCTOBOrO Kanubpa o, =
90, Torga yros Mexay FOPH3OHTAJIBIO H HapyXKHOH
110 TTOJKH

Onpedenerue pasmepog 11 (npeduticmosoeo) xaiubpa

Toamura NoJKH
dy=1d;+Ad; =24,61-0,4=2D> un.

KoadpdbuuuenT o6:xKaTus 110JKH

d, 2
=== 1L0IT.

° 02 . o]
B, = 90 _7?_45 )

D ceTosTHEe MeXKILy BepIUHHON M JMHHEH llenTpa ouepra-
yi nosiox o gopmydae (7)
X, = I cos By 4 Ry sin g, =122,2.0,707 -
4-107,5-0,707 =162,4 mn.
M | opusonranbHas TNPOEKUUA kanubpa, paccupraliHas Io
Wiopyae (8) .
B 52X, Rwsiny,)=2(1624—120-0,1392) =
=291,4 mm.
l\epTHKaNbias TNPOEKUHS MPeAyHCTOBOTO Kanubpa no
MWopyae (9) _
1 Hy=la- sin By - (Ry cos y,— Ry cos Bo) +-dy cos v, =
+-1922.2.0,707 4 (107,5-0,9903 — 107,5-0,707) -
4.25.0,9903 = 141,7 mn.
Papayc 3aKpyraeHus yraa KanEbpa ¢ BHYTpeHHeH CTopo-
N\ 2 croike nosox cormacto Gopmyde (10)
ry=1,2047,=12-1017- 18 =22 mnu.
Kanubp OTKPHIT CBEDXY- Panuyc 3akpyrjenus Kpaes no-

IBI

CrecHenHoe ylinpenue nojxku B | kainbpe coraacuo gop-4
myute (3) ]

Al = 0,25 0.44/395.0,4 —0,1 an.

25

Ady 4 AT

d; VR Ad; =0,25
YanuHeHune CcpefHell NWMHWH TIPH CHPRMICHUH [10JIOK B

YMCTOBOM Kasubpe cocrapisier Al = 3 mum. Torna panual

cpenHell AUHUK NTOJKH =

Al,—Al; =190,3—3—0,1==187,2 mun.
JJ1sl yMEHBIIEHHS YCUAMA Ha pa3rubaHye NOoJoK B YHCTO-M

BOH KJETH NPHHHUMACeM MUHMMAaJbHBIH Da3BOPOT [OJOK BO
IT xanubpe

| By 7, = 37°,
oTcIcaa

Zcpzzlcpl_'

V. =45—37=28".

Pajnyc ckpyrienust cpepHedl JUHUKM OOAKH 1O Qopmy- |

4
o r;=/'1'+Ad1:6+0,4:6,5 MM,

[Tiomans Kanubpa Ge3 yuera paauycoB 3akpylJeHHs
Fo=2/ d,=2-187,2-25=9360 MM

R —0,6-b,—0,6-200 = 120 mm,
TOr/la paJIuyC pa3BopoTa MO Hapy:KHOH TPanu
Ri =RP —0,5d, = 120 —0,5-25 = 107,5 nn, 2’ ol



Onpedenerue pasmepos 111 karubpu

Toauinua noaku

Ay =dy 4 Ad, =254-4 =29 mm.
Koadpduuuent obKaTus NONKK
4
)\ZZTJ:_zTT 1 16

Crecnennoe ywupenune kaxioi noaku so 11 xanubpe
Al —0,25 2% YR, TAd, =0,25 — = V3254 =12
Jauna cpeanedt iuHuu nojdku B 111 kanubpe
lps=lopo—0Bl,=187,2—1,2=186 mun.

YBenuuenne yraa 3aKpLITHS TOJOK, UCXOnd U3 (hop
Jibt (2)

Ay = Aa’-Ady ~ 0,6977 .4 ~ 3°.

Yron SaKprTHﬂ OJIOK
= Uy -}- Ay = 90 -+ 3 = 93°.

THoaxu 111 KaJmopa No yC/IOBHSM 3aXBaTa OTTHGAIOTCS!

ropusoHTany. Yros orruba noaox B II1 kanmnuGpe
=90—0,50,=90—0,5.-93 =43,5°.

Paguyc passopom Mo cpejHeit JaumHuM RP = RP
= 120 um.

Pajuyc passopora 1no Hapy:KHOA rpann

Ri=Ry—0,5d,=120—0,5-29 = 1055 mn.

Hnuna KPHUBOTO yuacTKa IOJKH T10 cpe,aueﬁ JHHHH

v 1R3PBS — 120 43 5
Z(‘]’)B 180° 57, 23° -~91 1 MM.

,HJ]HHH ITPHI\iOJTHHGHHOI‘O HaKJOHHOTO y4YacTKka MNOJKH

CPEJIIHQH JJUHHHU
lgs = 186,0—91,1 =949 sun.

ZCD3 = lrp3 -

dnvina HPHMOJIHHEI‘/)IHOFO HaKJOHHOroO yyacrka MNOJKH

HapyXHOH TpaHy

Lz =1lp3 +0,5d,-1g B5 = 94,9+ 0,5-29.0,94896 = 108,7 m/
Paccrosinue mMexay BepLINHOH WM JWHHEH LeHTpa ovyepT

HUS [TOJIOK
X, = lg3cos B, - R sin B, = 108,7.0,72537 -+
+4-1056,5.0,68835 = 1514 mm.
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| opusonTanbHas npoekila Kanudpa Mo cpefHer JUHMH
B,— 2X,= 2-151,4=302,8 .
liepTHKaabHAA MpoeKius Kaaubpa
Hy= ly3-sin B+ (Ry — Ry -cos Ba) +ds =
—108,7-0,68835-- (105,5— 105,5-0,72537) -
+4-29=132,8 mn.

agnyc sakpyrJenust yraa kaaubpa ¢ BiyTpenHed CTO-

11l 118 CThIKE TTOJI0K

ra= 1,201 =1,2.1,16-22 =30 sux.

Kanubp OTKPHITHIA CHU3Y. Pajuyc 3akpyrieHus Kpacs

ok coraacuo dopmydie (11 a)

3—0,3a!3—0,3 29 =9 M.
[lnomanb Kaiaubpa 6e3 ydyeTa pagudycoB 3aKpyTJAeHUH
F3:2[Cp3-d3:2-186-29: 10788 mum®.

O6yxumaeMast nuouanb o 11 xannbpe
AF,=F,—F,=10788—9360 = 1488 mm?.

IipinycK Kaaubpa iy IPHAHMAEM 10%.

Onpederenue pasmepos 1V rarubpa

['oauipHa NOJKH
dy=dy - Ady =29+ 10 =39 mx.

Ko3hduiuueHT 00XKaTHsl ITOAKH

d SQ
Ay d: = 1,345.

(recHEHHOE YIIMpeHWe KamJo# IOJKH B III xanubpe
Ad el
K l/ Ry -Ad, = 0,25 5 1V/307-10=3,5 mm.

JLnuna cpeauel auHuu nojku B [V kaaubpe
— Al,=186—3,56=182,5 mn.

lcp4 - lcps
Y peJidyenue yria 3aKPbITUA MMOJIOK
— Ao’ Ady=0,6977 10 =17°
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Yroa 3akpbiTus n0g0K

g =ty + Aty = 93 4- 7 — 100°, D IUKadbHAas NMPOEKULUs Kaaubpa

I =lgsin By, + (RY—RY cos By) +d, = 101,2.0,6428 -1
(100,5—100,5.0,766) + 39 = 127,5 mm.
I"a1HyC 3aKpyraeHusa yraa kaauépa ¢ BHyTpeHHed cTopo-

W 1t CTBIKE TTOJIOK
ry = 1,2A3r3; 1,2.1,345.30 =~ 48 mnm.

Yron otruba nosok B [V kanubpe
Pa=90—0,50,=90—0,5.100 = 40°,
Panuyc passopora no cpenmell nuuuu npunuMaem R

= Ry? = 120 mn. Torna paxmyc passopoTa Mo HapyxKHj
TpaHu

R =R®—0,5d, = 120—0,5-39 = 100,5 ms.
JluHa KPHBOTO yyacTKa MOMKH N0 CPeiHel JHHHK

i Kaaubp OTKPEIT cBepxy. Pagnyc aakpyraenua Kpaes Io-
I8
re=0,5d,=0,5-39=19 mun.
linowanp kanubpa 6e3 yueTa PafuyCoOB 3aKpyraeHuH
Fy=2,-dy=2-182,5-39 = 14235 mun?.

Cai g nRPB 120-40°

wilept = —Jggo T g7 = 83,8 .

ITo ycnoBuam 3axBara nmpuHEMaem yBeJIHYeHHe pasMef
POpH3OHTaNbHOR npoekunn [V kanubpa AB; = 9,2 uMy

Torna OdykumaeMas maowmans B 111 xanubpe

AFy=F4—F,=14235—10788 = 3447 mu*.

Buinyck kaaubpa i, npunumaem 10%.

By=B,4AB;=302,8 1-9,2— 312 .

Haist onpenenenus pasMepoB NpsMoJuHeHHOro HakJIOf
HOTO y4acTKa NOJKM Iy M TOPU3OHTANBLHOIO yyacTKa Iy
COCTaBJISIEM YpaBHEHHA
corsracuo gopmyaam (12):

0,58, = leps = cos By + ReP sin By + /g

lcp':l(\:‘];)4+la)4+lr4'
IToacraBnisieM 3HaYeHUsT H3BECTHBIX BEJMUHH:
0,5-312 = 40,766 + 120.0,6428 4 /_,;
182,5 = 83,8 4[5+ L.5.
[locie COBMECTHOrO pelreHus HaxomuMm lgn = 84,8 uill
Toraa ropusoHTa/JbHbIH YYacTOK NOJKH 1
Lo =lips —lips—lips = 182,56 83,8 —84,8 = 13.9 .
HHHa npAMOIHHEHHOT0 HAK/IOHHOTG YYacTKa MOJKH
HapyXHOH FpaHu
lyo= I+ 0,50, tg B, = 84,8 --0,5-39.0 8391 = 101,2 snl
Paccroanue mexny BepwuHo# 1 JuHKel ueHTpa ouepTa
HUS [1OJIOK
Xy=1lycosPy+ RisinP,=101,2.0,766 -+
+100,5-0,6428 = 142,1 mu.

Onpedererue pasmepos V xarubpa
ToJqmuHa NOoJdKH

ds=dy+ Ady = 39 13 =52 nn.
KoatuneHT o6KaTHA NOJKH

_ dy 52
b= = 5 — 1,334,

(‘recHeHHOE yuupenue Kaxaod noaxku B IV kanubpe

A =0,25 B4 )/ R TR, = 0,25 10 1/302-13=3,9 .
&
/l1uHa cpepnest auHuM noJxy B V ganubpe
Aly=182,6—3,9=178,6 nn.

lcps = lcp4—
Ypenuuenune yrJja 3aKpLITHA NOJOK

Aoy = Aa’-Ad,;=0,6977-13 =9°.
VToJl 3aKPBITHSA MOJNOK ;
U5 =y + Aay = 100+ 9 = 109°.
Yroa orru6a nonok B V kanubpe
B, =90—0,5-0;=90—0,5.109 = 35°30’
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Panuye passopora no cpeiHell JuHHH RSP = RSB
- 120 ma. Torpa pamuyc passopora Mo HapyHOH rpa

Ri== R — 0,5, = 120 — 0,552 — 94 .

JI/inHa KPUBOTO y4yacTKa NMOJKU N0 CpejHell JHHNY

o _ @RP-p,  120-35,5°
leps = —Tggo — == 57330 = 74,3 m.

Ilo ycsnoBngM 3axBaTa NpUHHMaeM yBeJHUEHHE pas3Mdl
ropu30oHTabHOA npoekuun V xanubpa AB, = 8 mm. To

By =B, AB,=312--8=2320 mn.
Jlns onpesesiennst pasmMepos NpsaMONHHEAHOro HaK/IoHM

rO yuacTKa MOJKH [ps U TOPU3OHTAIBHOTO Y4acTKa /.5 COCT)
JISIEM YDPAaBHCHHSA:

0,585 = l¢y5c0s By A= R sin B -+ s
/cpS :::ZEBS -r;[;;s ~P'[r5'
Tlojcrasisien 3HaueHnsl U3BECTHLIX BEAHUMH'
0,5-320 = /5-0,8141 - 120.0,5807 +- /4;
178,6 = 74,3 + leps L5,
OTKYAA [y = 75,3 mn.
UopusonTanbHLll yuacToK I10JKH
ls=104,3—75,3=29,0 mn.

Jauta npAMONHHEHHOrO HAKJOHHOIO Y4acTKa MOJKHA
HapyKHOH Ipauu
lys == lops - 0,5d; - tg B3 = 75,3 4-0,5.52.0,7133 = 93,9 m

1853

Pacerosiine MoKy BEPIIUHON H JHHUel neHTpa pajanyd
oucpranyst HoOJA0K

X; ==y cos By -1~ R sin B =93,9.0,8141 4-
--94.0,5807 =131 mm.
Beprukanweuas npoekiigs Kaaubpa
Hy =155+ sin By - (R — Ry cos f;) 4~ d; =
= 93,9-0,5807 - (94—94-0,814) 4- 52 == 124 mm.
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Paauyc 3aKpyrJyleHus yraa Kanubpa ¢ BHYTPEHHEN CTOPO-

111 CThIKE MOJOK

ro=1,2r,—1,2-1,334-48 =77 an.

Kanu6p OTKpHIT cHu3y. Pajuyc 3akpyrienus Kpacs mo-

Jot

ri=0,4d;=0,4.52 =21 #nn.
ITnowans Kaaubpa 6e3 ydera pajuycoB 3aKpyTIACHUH
Fy=2l;-d;=2-178,6 52 = 18574 mm>.
O6xkumaemas miouiagsb B IV kannGpe
AF,=F,—F,==18574—14235 = 4339 mm?.
Buinyck kanubpa is npuxumaeM 10%.

Onpedeacrue paszmepos VI Kaaubpa
Tommuea NOJKH

dy==ds-- Ady =52 4-16=68 .
Koahduunenr o6KaTus MOAKH

d 68

CTecHeHHOE YLIMPEHHEe Kamx[0H MONKA B V kanubpe

ds 1/ i 16 /565 h .
M, =025 S Y RLAd, = 0,25 g5 V29516 =4 .

JluHa cpefd el TUHUK MONTKH B VI xanubpe
lips = Leps—Dls= 178,6 — 4 =174,6 mnm.
VpeJuyeHHe yraa 3aKpbiTus NOJOK
Ay = Aa’-Ad;=0,6977-16 = 11°.

Vron 3aKpHITHA TONOK
ag= 05+ Aoy =109 11 = 120°.
Yroa orru6a nonok 8 VI kanutpe
pe= 90 —0,5a, =90—0,5.120 = 30°.

Panuyc pé3Bop0Ta [0 cpenHed JUMHWH TPHMECM Ry =
Re = 120 mm. Torza pammyc pasBopoTa. MO HAPYyXKHOH

1 paHu

Ri = R —0,5d, = 120—0,5-68 =86 .
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Jlmia KpHBOTo yvyacTKa NOJAKH N0 cpefHell JHHHK N0

- @R®B, _ 130-30°
[CpG““ 1800 57’330 — 62,8 MM.

| Liomanp Kanu6pa 6e3 yyera pagHyCcoB 3aKkpyrleHuit
Fo=2l s dg=2-174,6-68 = 23745 mm®.
OoxuMaemast Tiowans BV kaaubpe
AF— Fy—Fy=23745— 18574 = 5171 munm®,

|1]a610HBl pACCYUTAHHBIX KaluOPOB MOKa3aHbl Ha puc.23,a.
Jli cpaBHeHusT Ha pHC. 23,0 MPHUBEJEHbI ma6/oHbl CTapOoH
\i0poBKy Toro npoduss. Cpasnenue /1 u Il xanubpos

[To ycyoBusaAM 3axBaTa NPUHUMAaeM YyBEJHYCHHE Pa3M
ropu3oHTanbHON npoexkunn V kanubpa ABy == 5 mu. To

By=B, - AB;=320-1-5=325 mxn.
JIas onpenenenus pasMepoB NPSAMOJHHEHHOTO HaKJOH

TO Y4acTKa NOJAKH [opg U TOPH3OHTAJAbHOTO YUacTKa /.5 cOC
JIsleM ypaBHeHHS

0,58, = lops cos B, - R sin P -1- 145

o ———— ]

lcp6=l€;)5~]—1;5—}—lre. -

HO}_ICTaBHM 3HaAUYeHUd M3BECTHLIX BeJHUYUH
0,5-325 = 176 0,866 - 12005 I,;
175,6 = 62,84 I56 -+ Iyg»

oTKyJa lopg = 69,5 mm. Torna ropusoHTadbHBIH yyact
NOJIKH

=
3

g Jas_ | 7]

l,=111,8—60,5=42,3 mn.

JanHa npAaMoJHHedHOr0 HAKAOHHOTO yYacTKa IOJKH
HapyXHOH I'paHu

Lig= [ "ps 0,5, tg B, =69,5+0,5-68-0,5773 = 89,1 mn

Paccrosnne Mexx1y BePIIHHOH U JHHUEH LEHTPa paguyc
OYepTaHUS MNOJOK

X =lqgcos P, + Risin fy=289,1-0,866 + 86-0,5=120,2
BepTukanpHast npoekius KaaubpoB
He:l;i—ﬁ' sin [36+(R§_RE'COS Bs)+d6:
=89,1.0,54 (86—86-0,866) -I- 68 = 124 mu.

Panwyc 3akpyrsesus yraa xaaubpa ¢ BHYTpeHHeH cTopt
" Hbl Ha CTBIKE NOJMOK

ro=12hsrs=1,2-1308-77= 120 nn.

Kanubp oTkpmiT ceepxy. Pagnyc 3akpyrieHus Kpaes I

Puc. 24. MoHTax (acoHubIX Kanu6pos (VIU— VII) yroaka
200 X 200 X 25 mm B BaJKax oGmumHolN xieru 800

pihcHX  KanuOGpOBOK TOATBEPXAALT 1e1eco00pasHocTh MpH-
MCleHHST [IePEXOJHOA CHCTeMbl KanuGpos, ofecreynBaoLIeH
Goiee TIaBHOE (HOPMOH3MEHEHHE TONOCH H GOJBLIYIO yCTOU-
WIBOCTD MPOLIECcCa TPHMEHHTETBHO K TPOKATKe GOMIbIIMX Pas-
MCPOB YTOMKOB C TOJNCTHIMU MOJKAMH. ) .

Kaau6p V/ pacnomoxen B OGKHMHOH JIyO-PEBEPCHBHOH
wieTd 800, MOITOMY B HEM IIpeyCMOTPeHO PACKPEITHE MOJ0K,
WLITOMTHEHHOe KOHCTpYKTHBHO. Kpowme TOTO, B IgaJmGpe Vi
WLITTYCK HAP YKHBIX TPaHel MoJ0K yBeaunder 10 20% (puc. 24).

daconnpii kagubp V// Takxke pacrnosaraeM B Bajkax
o6KuUMHEON KjieTn 800 (puc. 24).

Pasmepnl kanan6pa V// BriGHpaioT KOHCTPYKTHBHO. Iyo-
pesepcuBHas KieTb 800 He MMeeT CTalHOHapHBIX BBOAHBIX
\ATPABJIAIONAX, [0ITOMY KamHOp JOJKEH OuiTh IOCTPOEH
taK, 4TOGH 3ajaBaeMasl B HeTo 110J0ca CaMOLeHTPUPOBaIaCh
noHeM. DTHM AOCTMTAeTCs TaKXKe CUMMETPUYHOCTE IIOIOCHL

JI0K nocTynatoues ¢ o6KUMHOA K/IeTH. o
a3aJsoch uesecood-
I3
B yca10BusiX KPYINHOCOPTHOIO uexa OK -
3= 0,505 =0,5-68 =34 . 43HEIM JJIA KaXKIOTO HOMepa yrosnka HMeTh CNeUMasibHBEH
68
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KOMIJIEKT BaJKOB YEPHOBOH KJETH. DTO MOSBOJHJIOC B MaKG
MaJjibHOH CTeNeHH NPHUCNOCO6HTh OOKHMHBIE BaJKH A TP
KaTKH yTroJka ONnpejeNeHHOTO HoMepa. '

[Tocnie pHegpeHns HOBOH KajuOpPOBKU H u3MeHEHUs KOiff
CTPYKLHE NEPBOTO SLUIMYHOTO Kaaubpa JJIHHA «SI3hIKOB» 3HEM
YUTETLHO YMEHBIIUAACk, NMOBBICHJIACH YCTOMUYMBOCTDL TIPOME
ca TPOKATKH BCJENCTBHE TMOCTENEHHOTO (OPMOH3MEHERHM
Y [OUTH He GBIIO Cy4YaeB NPOKAaTKH CO CBAJIOM YTJia U aBapy
Ha cTaHe; OTCYTCTBOBAJH TaKKe MUKDPOTPELIMHBI HAa Hapyll
HBIX TpaHgax IMOJOK.

1
|
1

OcHOBHbBlE NONGKEHMS MeToma Pacuera
KanuBpoBKM WBennepHbix npodunesi cnocobom
noecrTenesHoro crubanms

MeTon pacuera OCHOBaH Ha YCAOBUHM paBeHCTBA KO3
IMEHTOB BBEITSKKH 110 3/71€MeRTaM NpodHJia; 3J1eMEHThl Npodl
JAst (MOJKH M CTEHKH) PACCYUTLIBAIOT 110 CPELHHM JHHUAN
YTG FAET BO3MOMKHOCTb TIOCTENEHHO pa3BOpayHBaTh LIBEN/IEM
HBEI TPOGMAb W HAXOAUTb HauGonee GaaronpusaTHbie A
LEHTPUPOBAHUS (POPMBI TEPEXORHBIX KAJIHOPOB.

3a CpenHIO JIHHUIO CTEHKH 1UBeJJIEPHOro npodus npf
HUMAKOT JIMHUIO, COBIAjalouyo ¢ ee ocblo. [lo atoit Juni
PACCYMTHIBAIOT YIIMPEHHE CTEHKH. YMHOMEHNEM JJTHHbl Cpefl
Hell JUHUH Ha TOJIUUHY CTEHKH HAaXOAAT ee MJOWAAb. 1

[Monka KpUBOMOJOYHOTO KaauOpa COCTOUT U3 ABYX yacTell
NPAMOTO W KPHBOrO YUYacCTKOB. BhICOTY mnpsiMoro yvacTHll
nosikp K MPUHHMAIOT PAaBHOH JJjuHe HApYXKHOH TpaHu Npi
MOTO yUYacCTKa, a KPWBOTO yuacTKa NOJKH A~ — gauHe AyLl
ouepyeHHol cpeHuM paarycom Ry’ mocaennui paBex paainy
CY Hapy»KHOH IpaHW KPHBOJHHeHHOro yyacTka R,
JIOBMHA TOJILMHBI TOJIKH @ Ha ee KOHLE, T. €.

W =R, -05a.

[Tpu TakoM OTBOpPAUMBAHUH MOJIOK NOJyyaeTcsa YIoJ OTBG
pora o. !
Vcxoast M3 MpakTHYECKHX JaHHbIX, NPOKATKY LiBeaepo]
no crnocoBy MoCTeNeHHOro CrubGaHus MOMXKHO BeCTH: No 5
8 — B mectn ¢acounuix Kaaubpax; Ne [0—30 — B BOCBHM
daconnbix kaandpax; Ne 33—40 — B neBsaTH hacOHHBEIX K&
aubpax. ’
[Ipu npouspoacrse wBessiepa Ne 16 Ha cTanax JuHeRHOMN|
THIIA, Yy KOTOPEIX pafoune KJeTH PacCllojiOXKEHBl B ABE JIH)
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L oBAMMEYIO (UEPHOBYIO) H UWCTOBYIO, HCXOAR H‘S Bpe-
senudro rpadura 3arpysku obeux JiHuii NpOKaTKy IepHoV-1
/1 LIBes/epHOfi 3arOTOBKM Ha HHCTOBOM JHIHH nguﬁumael
Il CCMM, @ HA YepPHOBOH — B OLHOM jacoHHOM Kasanbpax. .
Jlis onpenesneHust KOIGPUUHEHTOB BBITSKKH no6aﬂe1} i
140 TPOGHAS M N0 KannGpaM YACTOBOU JHHAH (ZadJm pBt 25
\'l1) cnexyeT MPHUHHMATD ofaTHe Mo CTeHKe (pm;enxe.
JareM pacCyuThIBATOT KOI(PUUKEHT BHITIAKKH 1 110 c b”\;l
LOTOPbIIL TPHHAMAETCSt 1 JiJist MOJTOK. Baarojaps ol Har](\oag%_
109(QQULHEHTAM BBITSIKKH 10 2CMEHTAM npoguast Y

Homep Karudoa

Prc. 25, Tpadux pacrpegenenns o6KaTui

creku (Ad) n xodpduumenta BLITHHKHY

(1) o Kaandpam YyUCTOBON JIMHHH CTaHa
650 npu npoxkaTke wWpesaacpa Ne 16

laeTcs WM COBCEN He TMpPOWCXONMT MNepeTeKaHusi MeTasia
113 OJHOTO BiEMeHTa Ka/inGpa B Apyroi B npouecce nedopma-
MW, YTO YMEHbIIAET H3HOC BATKOB W COKpaUlaeT Pacxol
JHEPTUH.

[Ipu BLIGOpE 05KATHS MO CTEHKE YUHTHIBACTCA NOJ0MXKeH!e
canuGpa B Baikax. Kanu®Gpbl, paCrnONOKEHIDIE Ha cepelite
QOUKM BaJKa, CJaelyeT HarpyXaTh MEHDLLIC KpaiHuX, yTOObI
¢1eaTh BAAKH PABHOTPOUHBIMH H 130exaTh HOJIOMOK_.UO6)K£1-
PHs CAEAYeT PACMpeAessTh B COOTBETCTBUN C MOTEpCH Irac:
'MUHOCTH MeTajijia OT MPOXoJa K MPOXO/ly M OT KJeTH K KJe-
Y, C IOKUKEHHEM TeMIepaTyphl, & TAKKe U3HOCOM KaJanopos.
Kpupas pacnpejenenus 00xKaTui 1o CTEHKE Ui niesaepa
No 14 1 MEeHBIIKX Pa3MepOB PACroOKITCs BhILE, & JIH WBE-
aepos Ne 18 1 GOJIbIMX Pa3MEPOB — HINE, HeM I mBe-
nepa Ne 16 (eM. puc. 29).
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B o6mewm c1yuae nedopmauns 10 Kanubpam ¥ KaeTsaM 10/
Ha OLITL Tak pacnpeaescHa, 4ToOsl HA OAHY, HAPUMED Uep
HOBYIO KJI€Th, NPUXOAWJIOCHL O W3HOCY JB€ NPEAYHCTOBLIXS
WM Ha OAHY TPEJUHCTOBYIO — JBE YMCTOBEIX. DTO MO3BOJHUT

NOJHOCTBIO M36€KaTh JOTMOJHATEN FHBIX nepepaJsiox.

OueHnb BaKHO NpU pacueTe KaJUGPOBKH LIBENJEPOB YUH
TBIBATDL YIIHPEHHWE CTEHKU W MPHUPAIUEHHE MM YTAKKY BHICOS

TEL OJOK NPoduIs.

IIpupawenre BHICOTH MOJOK B OTKPBLITBIX lLBeJJEPHBIX

Kasqubpax npuuyMaeM B npejgenax Az = 0,5 +—

&

A Al = —li

Puc. 26. [enedue uepHoBOTo WIBEJJNEPHOrO IIPOPHJIS
Ha 2JIeMEHTE!, YYUThIBalOUHE oOXKaTHe CTEHKH

J7la ero paccyuteBalor no gpopmyae B. I1. Baxtuuosa [3] uin
no yrourensoii gopmyse I1, V. Monyxuua [32], xoroprie xa-

10T 3Hauenye NMPUpPALIEHHsT BLICOTH JIOJOK B 5THX K€ Npere-
Jax.

B nauHerx ciyuasx He yYUTbIBAeTCd A0Js NPHPAILEHHs 34
cyeT 06KATHA CTeHKH, [1py MasbIX 3HAUEHU X OOKATHS CTEH:
KH 3TO MpUpalleHue HeBEJUKO U UM MOXKHO npeHebpeun. Ec-
Jid 00KaTHe MO CTEHKE 3HAYHTENBHO, a YBEJHUYEHHE BBICOTHI
OJIKY PABHO MONOBKHE 00aTus, TO 3Ta MOTPeIIHOCTh BHO-
CHT 3aMETHYIO OWKOKY B ONpejeeHie BbICOTH TONOK U B pac-
ueTHHIE Janibie KagubpoBKu. IlosroMy npu paspaboTke xa-
subposky wBejsiepa Ne 16, naunnas ¢ IV xanubpa, BbICOTY
MOJIOK ONPEJIe/Isiyii OT Cpefanell JnHuy cTeHku (puc. 26). Ta-
KO# €nocol aesieHust TPOQUIST UEPHOBBIX LUBEAJEPHBIX HIPO-
duJieil Ha YACTH MO3BOJSIET Y4ecTh YBeJHUYEHHE BBICOTH TOJOK
3a cyeT 00KATHS CTEHKH.

Yimpenne CTeHKH B UHCTOBOM H TNPELYHCTOBOM KasuO-
pax IpH NPOKaTKe IIBeJ1epoB, 0COOEHHO OOeIYEHHBIX, HMe-
er 60obUIoe 3HAUEHHE, TAK KAK yMEHbIIeHHE TOJLIMHLL 3/e-
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/11TOB O6JIETYEHHEIX IUBEAJepPOB NO CPaBHEHHIO € OGBLIUHBIM
WpOQHIEM BLISHIBAET TOHMKEHHE TeMNepaTypel KOHLA Npo-

LK, B CBYI3H € 3TUM M H3-3a a:KYPHOCTH 3JAEMEHTOB 3aTpya-

I10TCS TIEpeTeKaHHe MeTajl/1a W3 OAHOH 14acTH Kaaubpa B ADY-
|10, YTO HEH3GeXKHO MpH HenpaBhbHOM OMpeJeseHnH YILK-
peinest. OCOBEHHO HEXKeNaTeNbHO 3HAUMTENBHOE OTPANMICHUE
VinipeHnsi, KOTOpoe B IOCHeAHIX kanubpax cosfaet Gosib-
e 1aBJeHHs Ha 6ypThI, MOBLIIAIOUIHE HX H3HOC, 4 HHOTLA
jIseTCst IPHYMHON CKasbiBauks OypTOB. _

Ywupenue B [ — IV xanubpax MJIs LIBEIJIEPOB BCETO
copramenta npuhnmaem or 1,0 xo 3,0 mm. B uepHOBBIX
waanbpax V — VI, rae emme 10CTaTOUHO BLICOKAS TeMIepa-
1ypa MeTaana, a KOH(UIypalHs W MACCHBHOCTL SNEMEHTOB
npouas cabo MperaTcTByIOT NepeMelueHnio netasia, MOXK-
110 OTPAHNYATL YILWPEHHE DONHOCTbIO MM jaxkKe BeCTH IPo-
KaTKY C OTPHUATENbHBIM YHIHPEHHEM. [TpuMepoM IOJHOCTBIO
01 PAHHYEHHOTO YIUMPEHHsT MOXKET CJIyKUTb TIPOKATKA fanok
i conpsiKenHbix Kaaubpax. Ipn KaJnbpOBKE cnocuo60M no-
CICIGHHOTO CTHOAHMA HMEeTCsl JIOCTaTOUHO GOJBLUIOH BHINYCK
U])3MBIX YUACTKOB HapysKHbIX Iparei MOJOK YCPHOBBIX KaJuo-
pon (ot 55 1o 80%, cm. puc. 17,0). Taxas ¢opma Kannbpos
Q40T BO3MOMKHOCTB TOJHOCTBIO OTPAHMUHTL  YIUIMPEHME 110
CreHKe, a ecd 3TO NPOAMKTOBAHO YCJIOBMSMH 3aXBatd, TO
\MOJKHO BECTH TPOKATKY C OTPHUATENbHLIM YLIHPEHHEM 10
creuke (B mpegenax 1—6 ma). B naumem ciydae npu Kagaunb-
poske mBessepa Ne 16 oTpruaTenbHoe yUIHPEHUE B YepHO-
WX PasBEPHYTHIX KaaunbOpax NMPHHATO ~3 mm, a AJ9 LIBEJ-
acpa Ne 30 — oHO paBHO b M.

MHOTOETHIH ONBIT NPUMEHEHHs KajuOpOBKU CIOCOGOM
HOCTENIEHHOTO CTHOAaHs MoKa3aj, YTo yCTOHYHBOCTD MOJOCK
i 1I€PEXOHBIX KPHBOMOMOUHBIX KanuGpax 3aBHCMT OT pas-
I{OCTH TOPH3OHTAJIbHBIX TPOEKIUi 332BAEMOTO npoduasg u
ka1ubpa, B KOTOPOM OH MPOKAThIBAETCS. CnejgoBaTenbHo, IPH
O, \MHAKOBOM Crocofe MOCTPOEHHs KajuOpoB, NPUHSAB Onpe-
jlCIEHHYIO Pa3HOCTh B BEJMUHHE TOPH30HTANbHLIX IPOEKIIHH,
|(PUHAMAETCH COOTBETCTBYIOILAsH CTefleHb yCTOMYABOCTH LIPO-
fecca MPOKATKA. Ha OCHOBaHMM OMBITHBIX HaHHDBIX yBE/Mue-
Ilie FOPH3OHTAJBHOI MPOEKUHH C/eYIOWEro no xXoay pac-
qeTa KaJaubpa MOXKHO PEKOMeH10BaTh B npejenax AB, = 5+
=~ 30 mm: MEHBIIHE 3HAUEHUs JJIsl IUBEJICPOB MasbiX HOME-
poB, Gosipline — AJaa GOJbLIAX.

Pasmep TOpU30HTAJbHON MPOEKIUH PAaCCYMTHIBACMOTO Ka-
anGpa TIPH NPOYMX M3BECTHBIX BEJHUHHAX 3aBHUCHT OT yIVd
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passopora nosmox a (puc. 27). ATy 3aBUCHMOCTb MOMKHO onpe-§|

JACHTHTL 110 (opmyge
- 50—y’ ' -
[ 180 (/L‘~«Rtg*TY—cos~r’—0,5d>
B, - Z o —alx
ssinosin (e y) L2 [ Rp Ritg 20—V ’
sinfz-9)+2(R--R'tg 5 —Cosy’ -
- O,5d> siny-f- 2B -cos y, (14)§

rae By — ropusontaasnas npoexuns kanubpa;
A" — jlAHA NPAMOTO yyacTKa MONIKH;

) :
R" — panuyc conpsxenus BHYTPEHHECH r'panu noaku col

CTEHKOIi;
d — ronumuna crenKu;

B" — wmpuna npamoro yuacrka CTEHKH;
@ — TOJUIMHA MOAKH HA KOHIE; ;
% — NOJOBMHHBIH YIosl OTBOPOTA HAP Y KHON FPQHH;

MOJTKH; :
¥ — YroJq HaK/IOHA Hapy KHOH I'paHu MOJKH; ;

Y —— YrOJ Hax/JOHA BHYTPeHMHEH TPAHH NOJIKH OTHOCH

TeJbHO HAPYAKHOMH. A

o e

/;b

N
= - s

Puc. 27. K pacuery wueanepuoro Kanulpa 1pu Kaaubposre
CocoOOM MOCTENEHHOTO Crubanus 11040K

¥Yron 2c MOMKET u3MeHITLCH B npepenax 0.<C 2z < 90—
’
— (v 4 7). ITockoabKy yros e BXOAHT B HECKONBKO YJIeHOB

Gopmyast (14) B Brjsie TpHroHOMeTpHUECKUX bynxunii u 8 rpa- |
Aycax, TO 3TO ypaBHEHHE pelaioT MyTeM MOCAeN0BATeabHOM |

TOACTAHOBKH, uTo TpeSyeT MHOro BpeMeHd. OfHAKO HA Bbi-
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CAUTENBHONM MAUIMHE MOMKHO MOJYUHTL Pe3yabTaT 3a He-

L BKO MUHYT.

“leroprka onpeaeacHisn OCTadAbHBIX 2JEeMCHTOBR LUBCJLIED-

fion o Tpodudst NpH KaaubpoBKe CNIGCOOOM' NOCTENEHHOTO CTH-

sl 1 COOTBETCTBYIOLIUE pacueTHbie CpOpMyJIbI AId uX onpe-

J[CACHA PACCMOTPHM Ha MPHMEPE PACUCTa KaJAHOPOBKH LIRS
epa Ne 16,

Pacuer pa3sBepHyToH KanubpoBky lilBeNneposn
cnocoGom MoCTeNeHHOro Crudanus nenoK

PacyeT BbLINOJHEH MPUMEHHTENBHO K KDYIHOCOPTHOMY
r1any 650 3aBosa «A30BcTanby Npu Npoxartke wpesagepa Ne 16,
llce anmble, Xapaxkrepusytoutne wsejjep Ne 16, B3aThl no
[OCT 8240—56*.

Jlsa npoxarkn weasepa Ne 16 npruumaem soceMb a-
connulx Kagpdpor. Pacuer kanuOpoBKH BejleM NPOTHB XOJa
HPOKATKH, HaYHHAas OT UACTOBOTO Kaaubpa (puc. 28).

e, 28. Mabaonsl xaaubpos weendepa Ne 16 mo passepuyToll Kaju6-
poBKe cnocoBoMm NOCTENenHOTo crubanus. NOJOK
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Onpedeaetue pasmepos 1 (wucmogoeo) kaiubpa

fosiuiHa CTEHKH YHCTOBOLO Kaaunbpa
dlzd——Ad'1=5—0,3:4,7 MM: |

iTiowWaip MOJAKU [0 B1a6oHy UHCTOBOTO Kannbpa
Fyy =Mty =59,8-8= 478,4 mm?.

OnpenesuM IHPHHY Kaaubpa € y4eTOM MHHYCOBOLO JC
nycka, TaK Kak II0 Mepe U3HOCA BAJKOB W HX TNePeToYeK LM
puna xanuOpa ygpesuuuTca. [103TOMYy ueM moJiHee HCNOAb
3yeTCsl MUHYCOBBIH JIONMYCK IO LIHPHHE LiBejiepa, TeM Gob
UIVIO MepeTouKy JONYCKAIOT BaJgKu YHCTOBOH KJ€TH, T. €

YBEJHYHBAETCA CPOK UX CIYKOHI.
HInpuna xaaubpa ¢ yueToM MHHYCOBOTO JOMYyCKa HA BHI
coTy npoduas ¥ TENJOBOro pacmuperus Gyier

By = (B—Ag) o= (160—2,5)- 1,013 = 159,6 .

ITo TOCT 8240—56* pomyckaeTcs yMeHbLUICHHE CPELHE

TOMWWHBL NMOJKHU
At =0,06f=0,06-8,4=0,504 =~ 0,5 sn.

Torna cpeansas Tonuy¥Ha NOJIKH YUCTOBOIO Kaanopa ¢ yyes

TOM MWHYCOBOTO Jlonycka OyaeT
th=0F—A)o;=(8,4—0,5)-1,013==8,0 mn.
Bricora nosiku upcrosoro xaaudpa
hy == (h—d) oy = (64—5)-1,013 = 59,77 =~ 59,8 mm.

YMenbenye nJaomagu TOJ0K BCJAEACTBHE YMEHLHICHH
X cpe[LHeﬁ TONHUHBL COCTABUT

AF = 2hAt=2.59,8-0,5=59,8 mm?
[Maowans ceuenust npoduiast B ropsiueM COCTOAHHH
Fy=Foj==1810-1,013%= 1857 mm®.

[To TOCT 8240—56* nonyckaercs MHHYCOBOE OTKJ/IOHE-!

uue 1o 5% (o macce) 1 m npoxara. Jdaa wsennepa Ne 16
MaKCHMAaNbHOE yMeHbIIeHne Macchl | M COCTABUT B NepeBojie
Ha TJIOWAJAb B TOPsiUeM COCTOSIHHH

AF, = 0,05F, = 0,05 1857 = 92,8 sn®.
HonycruMoe ymMeHblIeHHEe MIOWALH CTEHKH
AF. —AF,—AF, —92,8 59,8 =33 mu.
Torga pomycruMoe yMeHbIIEHHE TOJLUIUHLI CTEHKH
Ad;=AF. :B;=33:159,6=0,2 mu.

YUUTEIBas U3HOC KauOpOB, IPHHUMaeM YMEHbLIEHHE TOJ-
WIMHBI cTeHKH Ad{ = 0,3 mm.
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ToJillHHa TMOAKH Y OCHOBAHHS
By 59,8 o 1_ .
bl::z‘l»{~——2"'—tgoc.:8-‘[— 5 0,1=10,99 x

VynThiBasi M3HOC KajHOpOoB, OKPYIIuM TOJIMHY TOAKA

y OCHOBAHHS B MEHbIIYIO CTOPOHY H npumem by = 10,9 mn.

TonALIMHA TOJAKH Ha KOHLE

h 59,8
al:tl_—;—tga:8———”2

.0,1 =501 mam.

BLicoTa NMoJKy 10 wabioHy ¢ yueToM NJFOCOBOTO JOMYCKA
By =1y +Dh= 59,8 4-2,56=1062,3 M.

ToJlluHa TOJKY Ha KOoHUE IO watyiony
almzal—(hm—hl)-tgcc:5,01—(62,?)#
—59,8).0,1 =4,76 mn.

VyuTslBas M3HOC KaJquGpOB, OKPYIVIAM TOJIHHY NOJIKH
1h KOHILE B MEHBLILYIO CTOPOHY K MPUMEM dyuw = NER .

Jlns syuiuell BOCCTaHOBHMOCTH BAJIKOB BHITYCK Hoa6po331b_
11X TPaHeit YACTOBOTO Kannopa AoJKeH OblTh BO3MO)K}—£ e
tnint. Tlo TOCT 8240—56* BhiyCK HApYKHBIX rpaHeit ms
svpa He JOJKeH IpeBbllaTh 1,26%. IlpaBnibnble Mamn:ﬁ
OOblUHBIX KOHCTPYKUMH HaaeXKHO BbIHpaDB..HﬂIOT CTEHKY II_\I;aBInb_
wepa ¢ MPOrHGOM, COOTBETCTBYIOWHM 2 A)’., TOT/1a M(?ﬁ)c?(ann@
10 BO3MOKHBLI Bgmgc; Ha%y;glg/blx rpaHefl urpcCTOB

; 1,25 - = 3, 0.

" ﬁ)gTﬁggg W3HOCA BAMKOB BLICOTA MOJIKH yBennqnﬁae(Tzi._
[loaTOMY 3anoJHeHHne YUCTOBOTO Kajnubpa MeTamI(ZaprHe_
4 THOE) B NEPBELl IEPHOJ MPOKATKY CACLYET [IPUHKN ne-
¢ KONBKO MEHblle HOMHHAJIBHOTO pasMepa. HonycTuMm, qTOCOTa
w1 0,8 mm MeHblile HOMAHAMBHOTO, TOT/AA pacuyeTHas BB
OAKH UHCTOBOTO Kamubpa

h! --h,—0,8= 59,8 —0,8=259 M.

TOJIU_LHHa MNOJKH Ha KOHLE 10 SHHOJIHQHMIO‘
Lyt (g — ) tg o= 4,7 - (62,3—59,0)-0.1 — 505 s
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PacuetHas njoaab NMOJAKH YHCTOBOTO KaJmCSpa

F by -;ji_ h = 10"9"'2‘5_’05.59 =471,0 um?

IopuzonTansuas npoexius nojiku [ xaauépa
By = (hyy, - 0,5d,) sin p, = (62,3 -- 0,5-47) X
x0,0325 =21 mn.
Torja ropusonrannias npoekiusa / KaauGpa
B(.=B,--2BJ, = 159,6 -1-2.2 1 = 163,8 mun.

Onpederenue pasmepos 11 (npeduucmogoeo) karubpa

In

O6xatue crenxku B [ (yucrosom) kanubpe Ad; = 0,5 um
npanuMaeM ymupenue B [/ xanubpe AB; = 1,6 mm.
Torjxa ronmuna crepxu // xanubpa 6yjaer

dy L Ad = 4T 0,0=052 mm,
W IMpuna Kaauoépa
By=B;—AB, = 159,6—1,6 =158 mx.

JLast HajeXKHOr0 KOHTDPOJS BBLICOTHI IIOJ0K NPeAUYHCTOBOK
KaJu0Op OOLIYHO BHIMOJHSIOT NOMY3aKPHITHIM (KOHTPOJbHBIM)Y
ITHM JOCTHTAeTCs CTabUIBHOCTb BbICOTHI MOJIOK 110 BCEH JJIHS
HE TTOJIOCK! U YMEHbLIAeTCsl KOHUEeBast 06pe3b, BrINyCcK Hap yKs
HBEIX T'paneil NpeiAYUcTOBOro Kajubpa AJs 3KOHOMHHU BajKOB
BLIOHpaeM MaKCHMaJbHO BO3MOXKHBEIM MO YCJOBUSIM 3axBaTd
B YUCTOBOM KaJaunbpe.

I1s obecrnevyeHHsi BHICOKOH NPOM3BOAUTENBHOCTH COBpEH
MEHHBEIX CTAHOB W IOBBILLIGHUST KAauyeCTBA NPOAYKIHH HEoO0XO0d
JUMO CTPEMHUTBCST BECTH TIPOKATKY 63 HCHOAb30BAHUA CAOKS
110# BBOAHON apMaTypsl. [103TOMY ONTUMAABHBIH BEITYCK Had
PYIKHBIX TpaHed NPefYHCTOBOro Kanubpa onpejenstor, Hexo-
JISL U3 BOZMOXKHOCTH pafoThl Ha YHCTOBOH KJeTH 6e3 NpuMe
MEeHIs YKasauHoi apmatypbl. IlpaxkTnka rokasbiBaer, uTQ
npu MaxcumanbHoM Boinycke 40% ofecneynBaercs Hape ks
Has pabora UHCTOBOH KJETH C HCITOJAb30BAHHEM OOBIYHbBIX BBOIH
WBIX JIKHEEK, TIPH 3TOM YToJ H3ruba CTenku y, = 21°50".

Yroa Mexay creHxod u nojxkoi paser 90°, E

arud creuku sakpyragercs pajuycoM R,=(0,5+ 1,0) B8
[Ipununmaem Ry, = 100 mau. '

Ulnpuna KpuBOro yyactka CTeHKH

B 2aR2p, '9.3,14-100-2-21°50
2 360° T 360°

dy:

=76,2 mm.
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iha By, = 2:75,2 =

j(ii11, M3JHIIHETO ﬂ(":peTeKaHl/Iﬂ M

'||w_\' ronasHylo GopMy.

provy Yy OCHOBAHUA [y

{l1prKa NPAMOTO Y4acTRa CTEHKH v
B =0,5(By—By)= 0,5-(158—176,2) = 40,9 mam.
b 1
| 0pM30NTAbHAs NTPOEKUMST CTEHKH
0.58,. = B; : 08 yy -+ (R, — By tg v2) sin 2 =
10.9:0,92827 - (100 —40,9 -0,4) 0,3719 == 75,2 MM,

150,4 mn. .
YIJIOB W COXpanenus B HiX
cO3/1aHKst 10CTATOUHO YCTOH-
x kajubpax, HauuHas ¢ Ipei-
pe uianipr. Uro0sl usoe-

leradsa BHYTpH Kannbpa,
OBaTh DO3MONK-

i XOpOoWero BLIMOJHERHT
LjC0KOIL TeMIepaTyphl, a TAKKE
{100 TH TIOJTOCKHL B BaJIKaX BO BCE
{i¢ LOBOTO, TIPELYCMOTPEHBL JOXKH

e pbl JTOXKIBIX qmauueB caelyer NPOEKTHP

[ MCHBLUHMH. . . )
Pa3Mepbl JOXKHBIX (IaHuUeB BLIGHpaloT KO“LTMEYEEEE’
(OLBBACH HA OMNbiTeé XOPOUIO paGoTaiouux Kanuop .

lociible (alibl PejuHCcToBLIX Ka/JuGpoB OOLIULO MMEIOT

y JIOXKHBIX (PIaHLEB cy = 4,5 mat, 1K

= 20 mm (cM. puc. 28).
NOKHBIX Quianuen

IlpyHHEMaeM BBICOT

[uprua kagubpa MO BEpLIMHAM
By, =B —2(0,5d, -}~C,) Sin Y = 150,4—2(0,5-5,2 -
2¢ r ’ 2
-45)0,3719= 1451 mm.
iolans credxu [ kamubpa |
Fy., =dyB, =5,2: 158 = 821,6 mn®.
Ko puLUHEAT BBHITAKKY B Y{CTOBOM Kajnope

81,6 _ 1 095,
750,1

FQCT
FICT

M=

[Tnowajb MOJAKA 2
Fo,=Fipty = 471,0-1,095=>515,8 ma®.

[IpupatieHue BLICOTbI NONKH B YUCTOBOM Kam16pe6npymn-
wiem Ak, = 0,5 mm. Toraa peicoTa nogaxu [/ xaaudpa
l =~
’ = MM,
hy = hy— Ahy = 59—0,5=-58,5 MM
ToslKHa NOJAKH Ha KOHLE
a; =a, -y = 5,05 1,095=5,4 nun.
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TosuMHa TOAKK Y OCHOBAHHS
2Fqn 2.515,8 .

by == P :—_S&T——OA_‘ 12,2 mm.
PasMepsl Nojy3akpuiTOro KOHTPOABHOTO Kajubpa 1
HUMaeM KOHCTPYKTHBHO: p = 7 mm, [ = 10 mm, 6 = 5 A
(3a30p Mexa1y BajKaMmu, 3aBHCALLHEH OT yNnpyro#l aedopmarlr
pabouell xjeTd U Bankos). s M1aBHOIO Nepexoja Hapy:
Hasi TpaHb MOJKU packpbiBaeTcs nByMs paguycamu 30 u 6 M
Tonmura MoJaxH B MeCTe Havaja Pa3beMa BaJTKOB

—a, . 12,2 — 5,4 _
T.fz_ 5,4+ T-QQ_S,O MM,

e fo=p+1i+s=7+10+ 5= 22 un.
Torna yuacrtok nosku

Uy =hy—f, == 5856—22 =365 mn.
Panuyc 3akpyrieHus KOHIA MOJTKH
ro==rihy =3,5-1,095=4 mm.
Pagnyc conpsizkeHusi NOJKH CO CTEHKOMN
R,=R/u,=85-1,095=95 mu.
lopusonTanbHas NPOEKUHs MOJTKH
Bi: = (hy-F0,5d,)siny, = (58,56 +0,5-5,2)-0,3719 = 22,7 u
Fopusonranphas npoexuus Kaaubpa
B,, =B, + 2By = 150,4--2-22,7 = 195,8 mn.
Onpedeaerue pasmepos 111 xarudpa

O6xatue crenku Bo Il kanubpe Ad, npuHEMaeM paBHH
0,8 mm; ywupenne creHkd AB, -— 1,8 mm. Torga:

dy,=d,--Ady=52-+0,8=6,0 mun;
By=B,—AB,=158—1,8=156,2 nn.

[ mpepoTBpameHMs 3aXBaTa IOJ0CH GypTamMu rMoJys
OTKPBITOrO Kasubpa BBLITYCK HADPYKHBIX T'DAHEH TOJOK Cles
AYIOWEro Mo XOAYy pacueta KajsnuOpa NPHHUMAEM HECKOIbLKO
meubinuM (39%) m yron waruba creuku y, = 21°18’.

Paguyc usruba crenku Ry = R, = 100 mnu. Torna wmu-
PHHA KPUBOIO yyacTKa CTEHKH

Be — 27Rg 2y 2.3,14.100-42°36’

3 7 360° 360°

by
t2p =dy +

=743 mm.
80

ligpuea NpsaMOro y4acrka
BH”P: 0,5(B,—B;)= 0,5 (156,2—74,3) = 40,85 mnm.
3 y

l'opusoHTanbuas npoexlui CTeHKil ‘
0,5B4. = B, 1cosy;+ (R,— B, tg v,) sin v =
40.85:0,93169 + (100—40,85 -0,39) 0,36326= 74,4 mn

Wit By, = 148,8 mm. raent TpATEIEH:
nocAeAyIoUMX Kanuopax npuH
1 fl!)jHﬁllel JII(IO}KHbIe %’ma}mm. Pasmep JOKHBIX (QIaHLECB 171
1<;1.11Cn63_a 5H§H;;‘;3W?1€3M—:: 5§ wm; mg = 23 mm (cM. puc. 28).
H?Inpmr,a KaJﬁAGpa 110 BepLIHHaM JOKHDIX dnanues
B :BSF—2(0,5d3+cs)sin\73=148,8——2(0,5-6+
" 1 5,5)0,36325 = 142,6 mm.

Kak rnoxaspiBaeT NpaKTHKE, 06>é<a"me rIOJ:‘(fM n?? Bfi?;e
Gpe n0MXKHO ObBITH PaB — s
i KOHTPOJBHOM Kaau UM S
TOSIHHYIO BBICOTY
wTo BIIOJIHE coxpauseT noc ] p
Manuy 60JblIe
MeHeHHe BEICOTHOH nedop
e mojockl. Hpy 1 o
UT K GLICTPOH BBIP
ViiA3aHHBIX BEJRYUH NPHBOL T o
‘ Ha KOHIE TOJKH, KOTOP
KONTPONBLHOTO raJgurbpa : A,
opo3n. Kp
Buxe MpPOJOJbHBIX .
npodudie BHpaxena B O meifiTn
: ATHH H3JAMIIEK MeTasll
o, TpH GOJBIIOM 00K S nan0pa.
u6pa, uTo MPHBEL
W na3beM KOHTPOJILHOTO KaJ , pasone:
msxo NPOAONBHbIX JIaMIIac0oB 1 BonHmTocmunlczﬁ}e{?ﬁ
HLICTPOMY H3HOCY Kajuépa BaJdKOB UMCTOBOH ! OJI.bHOM o
[TpunuMaeM 56 KATHE BBHICOTHI TIOJIKH B KOHTD
nope Ah, = 4 ymm. Torna pasMepsl ONTKH

Uy = Uy = 36,5 Mmi; fo=Fath DRy =22+ 4 =26 un.
Buicora noaku /] kamubpa
hy=tg-+[s= 36,5 - 26 = 62,5 MM
Jljs npefoTBpalleHHs o6pasoBanna HamMJbpBOB (nponosb-

' on-
(X JIaMIIAcoB) B KOHTPOJBHOM }\anngpe KO:GI; NOAKH 1
el 6bITh MEHbIIE HA A, = 0,2 +— 0,5 uu, T. €.
a3 — az——Ad = 5,4‘—0,2 == 5,2 MM.
TonulKEA MOJKYU B MECTe Hauajla pa3bema BajiKoB
= = M.
by, =lap 8,0 m o
OpHaxo TMOCKOIbKY B Tpouecce JepopManuu np?a“cmecl;e
oG xaTre (ocajka) TIOJKH O BBICOTC, TOJLUBY B 3TO

31
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HEOOXO0/IMMO HECKOIBKO YBeny
) uTh. IlpuHHMaeM yBenuueH e
ToaWMHbl Ha 0,1 mm, P Y q

Torsa {ip CIEHHS  creyHasbHo BBOJHON apmatypsl. Jas atoro

oyt 6ypr £/ kanu@pa ckpyrasioT AByMs paguycamu 30 u
L. 3apaemcsa o6mxatuenm crenku B /1] xannbpe Ad; =
L5 mm n ympenueMm ABg = 2,1 mm.

I'oidmyHa CTeHKH
dy==d,-|-Ady=6,0-1 13=723 nn.

by =y, 40,1 = 8.40,1-=8,1 nu.
[Tnowane crenku 17/ Kaaubpa

Fow=d;-B,=6-156,2 = 936 mu>.
Kosddmuuent poiramku crenku g 7/ Kanubpe

Faer 936
Wy == 790
L™/ F’ZCT - 52[,6 1,140

lInpuna kaaubpa
By, =B,—AB,=156,2—2,1 =154,1 mum.

Panuyc usruba creHku R, NPHHUMAaeM PaBHBIM 75 i,
fifnpuHa KPUBOTO yyacTKa CTEHKH

[Thowans noaku
Fyy==Fy, Py =515,8-1,140 = 088,0 mm?.

: ] . 2R 2 2-3,14.75.2.21°50"
F OGosuauum £y, — MAOWAAL WiKHell YacTH 1o/ Ky By = 36(;"&_' 350° =57,1 mnm.
sn.y — TVIOWAAL BEPXHEH YaCTH NOJKH, TOra ‘
4 Hliprua npaMoro yyacTka NoAKH
Fapym 200 5 81452 g0 oo nputia pANOTe yractra noa
Rt 2 3 5 == 9 mm?, B, =05(B,—B;)=05(154,1 —57 1)== 48,45 mn.

F3”- BT F3H—F8n. W 588:0“ 1 72,9 = ‘“5, Vo,

TOJIU_LHHZ NOJMKH Y OCHOBAHHMSI

C2F3q 2.415 4
b == — =355 — 81 =146 nu

3 Uy op

opusoHTaNbHAS NMPOEKIUs CTEHKM
0,58y, =B, :cosy,+ (R, — B, tgvyy)siny, =

48,45 :0,92827 - (75-~48,45.0,4) - 0,37191 = 72,85 mm,

otkyaa By, = 145,7 mm.

Pasmepbt oxHBIX (uianues [V Kaaubpa npuHAMaeM n, =
¢y = 7 mm. Conpsixenne JOXKHBEIX (UIAHLEB CO CTEHKOH

HpOM3BOAMM paguycoM 60 mm.
Urpuna kanubpa No BEpLIMHAM JOKHBIX (iaHLeB

Byy=Ba,—2(0,5d, + cy) siny, =
=145,7—2(0,5.7,34-7)-0,3719 = 137,8 mn.
(Tpupaiuenve BHICOTH NOJAKU Afg B [/ xanuGpe NpuaU-

mieMm pasabiM 0,5 mm.
Torja sbicota noaku [V xamaubpa

hy = hy— Ah, =625 —0,5 =62 mn.

Pajnyc conpskenust nonxu co CTeHKOH
Ri=Rp,=951140~11 nun.
Topusonranbuas npoexums noxu
- By =(h, -+ 0,5d,) sinp, = (62,5 - 0,5 -6,0)-0,3632 == 23 8 MM
Fopusouranbuag npoekuus Kannbpa
By, =By --2B3, = 148,8 1. 2. 23,8 =196,4 mn.

Onpedencrue pasmepos 1V Karubpa

Kanu6p /V — xpusonosounstii nepexoanptii: or /17 nps4
MOIIOJIOUHOTO K cielyioweMy V. KpuBonomournomy. dror xa
Jubp pasmewen Bo /1 kaeru Tpro 650, nosromy BeImyck na-
PYXHBIX Tpajieli 100K MPUMEM TaKUM JKe, KAk u y /] xa-§
aubpa (40%). Orru6 noaxu NPOM3BOAAT HA BeJHUHHY, 0Ge-
CHCUHBAIOULYIO HA/ICHKHYIO 3axauy nonocul B /11 Kaauop 6e3

32

[TpuHHMaeM BLICOTY MPSIMOrO yuacTKa nojku 2y = 24,5 mm.
PLCoTa KPUBOTO YYaCcTKa MOJAKH

hy =hy—ky=62—24,5=237,5 un.
[Mnowanes creyku /V raanbpa
Fow=dy-By=7,3-154 1 = 11242 mm®.
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Kosdpouunent sorramkn crenxn s /77 KaJgHbpe

Tlrowans nosxku 7V Kanubpa
“Fyy=Fg, -py=588.1,201 — 706,2 mm2.
Tomuuna noaxy na xonye
Qg = yhy =5,2-1,201 = 6,4 mn.

Lrs HaXOXKJICHUA TOJMWMHLL IOJKU B MecTe nepexoja of
NIPAMOIO y4yacTKa K KPHUBOMY, cnavaJja OrpenessieM TOJLIHH!

nofiku /11 Kanubpa Ha BEICOTE Ry = 24,5 um:
b3 - tap

_ 14,6 —
fye=by—— k= 14,6 — 081 o5 109

iy 36,5

Toamuuna nonku 8 mecre IEPEXONA OT NPSMOrO YYaCTKE

K KPHBOMY (Ha BbIcOTe k) B 1V Kaanépe

Mrog oTruba KPHBOJMHENHOTO yyacTKa

_ hy-360° 37,5-360° ono0qr
By= 2 RSP = 2.3,14-73,2 —29‘__ 23",

I'opnsoHTaipHas npoexuus noaku IV xanubpa
Biy = (ky - 0,5d,) sin v, 4 [Ry 8in (90° —y,) —
=Ry sin (90° — v, —PB) = (24,54-0,5-7,3).0,3719 !
A J-170-0,9293—70.0,6264] = 31,6 mu.
'opusoHTanbHas npoexuns [V xamandpa

By, =By -+ 2B5. — 14,7 1.2.31,6 = 208,9 .

Onpedenerue pasmepos V xarubpa

anuGp pasmewned B / xaeru tpuo 650. [TosTomy BRINyCK

Hipy2KHBIX I‘paHeﬂ NOJIOK, MCXOAsd M3 BOCCTAHOBUMOCTH Ka-

INODOB, JKEJATENBHO IIPOEKTHPOBATH BO3ZMOMXKHO GOJIbLIHM,
{}ii1aKO pe3Koe yBeqMYeHHE BbIIYCKA HApYKHBIX TpaHed Mo-
JieT CYLIECTBEHHO YXVAWHTL 3ajauy nosockl B [V xanu6p.
L, yICTOM 5TOr0 NpUHUMAaeM BEHIIYCK HApYXKHBIX Ipanelt V ka-
Jnipa pasubiM b5 % u yros usruba creHKku y,=28°49". Torna
joilHHA cTeHKH TpH Ady = 2,2 mm Gyzer

dy=d,-0d, = 7,34-22=9,5 un.

Ly = Loy = 10,2 1,201 = 12,1 jum.
[lmowans Kpusoro yuacrka mosnxu
Fin=0,5 (ty +a)hy =05 (12,1--6,4) 37,6 = 346,9 mmn?,
[Lromans npsimoro yuacrka monku
Fan=Fy,—Fi; =706,2—346,9 — 359,3 mm2.

Toma TOJILIHMHA 1O KH Y OCHOBaHU

UInprHa xanubpa

2F 2.359
by = /ej — Iy = 234,5’3 —12,1=17,2 un. By=B,—AB,=154,1—3=151,1 mn.

Paguyc usruba cTenku R;, Kak ¥ paHee, NpUHKMaeM pas-
i 75 mat. lllupuna KpuBOro yyacTka CTeHKH
_ 2uR;-2y; 2-3,14.75-2.28°49'
s T 360° T 360°

Pannye conpsienus nonku co crenxoi

Ri=Ryus=11-1201 =135 mun.
=754 mm.

Ulnprna npsamors yyacrtxa
B, =0,5(B;—By)=0,5(151,1—75,4)= 37,8 mn.
FopusoHTanspHas NpoeKUHd CTEHKH
0,5B;, =B, :cosv;+ (Rs—B, tg y;) sinys; =
=37,8:0,87617 + (75—37,8-0,55) 0,482 = 69,25 mm,
oryaa By, = 138,5 mm.

SOHTAJIbHAS MPOEKUHs Kaaubpa.
IIpuuumaeM panmyc orru6a moskm or HapyKHOi rpan
Ry = 70 mm. Torna paxnyc orruba nonku no cpeirel Aunu

R =Ry --0,5a, =70 10564 =73.2 .
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R sin (60°—yo— Bo)] = (20 +0,5-9,5) 0,482-¢

on

+(55-0,8762~—55-0,3584):40,4 MM
I'opu30HTasbHasg NPOeKILHST V kanaubpa ,
By = Bs - 9Bl =138,54-2-40,4= 219,3 mm.
- on i}

Onpedeaerue pasmepos VI kaaubpa o K

B aaubpHt VI — VI pasmemensl B [ KJeTu Tpuo J1f£ Ka-

")Ma Vi wu VII paspepnyThl NONHOCTLIO, HI?STOI\;{éLeI\:[ -

000 O1MM HECKOABKO WHOH N‘(/QITOD. pjé;?;ém—ll;}?\r?o% e
v anent Kasn

iy e Ka Hapymib‘){frp o

(1) CTEHKH Ye = . B , e

“():’mame crenkn B V xaaubpe Ads = D mm. YWup

nin ABy = —2,8 ma. Torsaa ToJLLKIIA CTEHKH

N

dy—dy - Ady =95 5= 145 aun

PasMepbl TOKHEX (annes V KanuGpa NpuHuMaeM ng 3
= ¢y = 9 mm. Ilpupawenue peicotbl noaxku [V xanuop
Ah, npunnmaem pasHpiv 0,5 mat.

Toraa eeicoTa noaku V kaaubpa

hy=hy—Dhy =62—0,5= 61,5 mnn.

[Tpunumaem BLICOTY MPSIMOTO YUaCTKA NOAKY Ly — 20 Ml
Burcora KpHBOAUIIEAHOTO yuacTKa 110TKH

h, = hy,—ks=615--20=415 s
[lnowans crenxu V kanaubpa
Fyp=B;-d;=151,1-956=14345 mun®
KospduuueHT BLITS KK cTesku B [V kanubpe

 Faer 14345 .
Ma=—F "=Tor4 1,276.

[Tnomane noaku V kanubpa
Foo=Fq uy=7062-1276=901,1 mn>
TonuuHa MOJAKY HA KOHLUE
Qs == Qg =06,4-1,276 =8,2 um.
ToawkKHa TOAKH Y OCHOBAHH S

_ 9Fm 29011 _
b.’i— /15 ay -——W—S,Q—Ql MM,

1a xaauopa
I B.= B.— ABy=151,1 19,8 == 153,9 Mn.
6 S 5
| lpuHuMaem palnyc yarnba crenku Rg = 75 MM.
|llupuna KPHBOTO yuacTka CTeHKH
9R2y,  2:3,14:78:235° ) 6 yu.
By =—ss0 360°
[Unpuna npaMOro yuacTka CTeHKHU
B, =0 B(Br——B;):0,5(153,9~—91,6):31,15 MM.
6 ’ 6
['opuaonTaibHast npoeKuns CTEHKH VI Kanuépa[
0,5B., » = By ~cos ¥ Ry siny,= 31,15-0,81915 +
-—(—75-0,57358:68,5 MM,

TosauHa NoAKH Ha BhicoTe Ry = 20 mm

tyomby— -2 =01 282 00168

MpuHumMaeM pazuyc oTrufa NOJAKH 10 HAPYKHOU TpaHy

KpUBOJHHEHHOrO yuacTka Ry, = 55 mm. Toraa paguyc orrug
0a noaKu 1o cpeiHel JHHUH

Rih=55441=0591 un.
Yrosa 0TBOPOTA KPUBOJHHEHHOTO y4acTKa

B, [5 3607 _ 41.5:360°
5 9. .
on R 2:3,14°59,1

orkyga Ber = 137 mm.
Tliowmanb CTEHKU

[...=Bgds= 153.9 14,6 = 2230 MM2.
GeT
KoadulueHT BbITAAKKH crenkn B V xannGpe
_ Fer _ 2230 1 555,
W3 = "F. .~ 14345

yHOU

B xaaubpax vI u VII obxartue 1o cTeHKe ﬂoc;a;%;]}im
oT .

LONMUMHBL 1 3aMETHO pJaudeT Ha niﬁpg? n?:)i(;)om nomr
: GoKaThs CTeH !
s vuyeTa BJAHAHHA O O oo
iﬁmm»? cnedayer nepecynTaTh folmany ToeaKn pa,

87

=40°11".

Pajuyc conpsiKeHust MOJKH CO CTEHKOH
R, =Ru,=13,5.1,276 =175 mn.
FopusoHTasbras npoekuua noiku V kanubpa
Bs, = (ks - 0,5d,) sin y; - [R;, 8in (90° — v, —
86 ’



IPHHHUMAsA, YTO OCHOBaHME NOJKH |
I COBMEIIARTCS C I'o |
TaNnbHOH OChIO CTEH KA, PHg

TOJII_I_[HHa OCHOBaHHSI NOJKH 110 OCU CTEHKRN:

be —
by = =5 (k0 By -4, —

flpunnmaen kg = 18,5 mm. Torna anusa ropr3OHTaNb-
1010 y4acTKa HMOMKH (110 CPefHell JHHUY [TOKU)

hy=hy—hy —k—0,56d,=655—39—18,5—
o s s —0,5-145=075~ 0,7 mm.
=35 — (204-0,5.9,5) - 16,8 = 22 s
Beicora nonxu v Kaamulpa OT oCH CTeHKH
hyr =h, +0,5d, =61,5--0,5.9 5 — 66,25 .
[lnowans nonku vV Kanubpa yTOUHEHHON AJMHbBL

Fg,,:&gbscz h .. 824922

ler =2 =257 .66,25 = 1000,4 s,

TonuKHa NOJKU Ha BRICOTE kg

Z‘Gl(:b prh:;lﬁ (kﬁ~{10,5d6)=34,2—

6cT

34,2 —13,4 B
— s (18,540,5-14,5) =26 na.

Pa3sMepE! JIOKHBIX QJaHIeB IPHHUMAEM ¢y = g = 10 ma.
Pagnyc conpsKeHHs IOJKH CO CTeHKOH

IMnowans o ’ k!
Kk V/ KaJIII6PaJ Ré:RéM5:17,5‘1,555=27 MM

Fon==Fonpig==1000,4- 1,555 — 1555.6 sue2.

Brrcora noskn V/ kammépa npu ee : ,
mabpe Ay =0,75 mm Gyzer pa np NpUpaleHuy B V Ke

g = oo — Ahy = 66,25 075 — 65,5 wmm.

Tonmuna ocnobanna nosxi no ocy crenku V/ kaau6pa I.

bger = bty = 221,555 = 34,2 mm.
Tommuua xonna mogky

_ 2Fp 2.1555,6
Qg = hg - GCT:'W_34,2:13)4 MM.

lopu3onTajbBasi NpOEKUHs HAKAOHHOTO ¥ KDHBOJHHEH-
(1o yd9acTKoB Hojku V{1 xannbpa

B = (kg + 0,5d,) sin ys Ry, sin B =
=(18,5--0,5-14,5)-0,5736 - 34.0,81915 = 42,7 mn.

UopusonransHas npoekuus noaxku VI xannGpa

BS. = Bip -l =42,74-0,7=434 mun.
Vopnsonrannnasg mpoexkuunsa VI xanubpa

By, =By - 2BL = 1371 2.43,4 =223 8 mu.

Kamu6p VI no yeaopusin BX01a B V KanuGp Momer GpiTil
BLITOIHEH MOJIHOCTBIO PA3BEPHYTLIM, YT passopora moski

Ps=90°—p; =90 —35°— 55°.

Ipunnmaem paanyc orrn6a Hap yxKHOK Tpanu mosku R, :
= 34 mm. Paguyc orruba CPpelHeH JUHMH NMOAKU !

OcraspHbIE pasMepbl PaCCUHTHIBAIOT H3 TeOMETPHYECKHX
NOCTPOCHHUH.

Onpedesenue pasmepos VII karubpa

- Kanu6p VII noanoctsio pasgepuyT. [IpuEHEMaeM BHIIYCK
nipyaHuX rpapeft nojgox VI kanubpa paBusiM 80% wuau

Ren =Ry +0,5a,=34+0,5.13,4 = 40.7 ym. v 38540,
Bricora kpusoro yuacrka monxy | Ot:xatue crenku B VI xaaubpe nputumaeM Adg = 9,5 n m
il vinupenue crenkyd ABg = —2,9 mm. Toraa:

e 21 R, _2-3,14-40,7.55°

6 3600 T 360° =39 mm. dy==d,--Ady=14,54-95= 24 mu;

B,=B;,—AB,;=153,9-}-2,9=156,8 un,
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| IpunaMaeM B, = 12,5 ma, TOTa AJHHA rOpH30HTaJIbHO-
|/ \iacTKa TOJNKH
I ,11,—137——0,5d7:65—38,5—12,5—0,5-24—:2,0 MM.

uep, kak u B VI xaguGpe, npu-

Paanyc usruba ctenkn mo cpeasel aunuu R, = 75 fi
Ulupuna KprHBOro yuacrka CTEHKH E |
2nR2y,  2:3,14-75-2.38°40

- 2R2y, . .
B, = oo = 366° =101,2 mnm.

’a3Mephbl JIOKHBIX (aH
jnieM 1, =C, = 10 ma.

[llnpuna npsMoro yyacTka CTEHKH :
B, =0,5(B,—B;)=0,5(156,8—101,2)=27,8 MM...
[lopusonransnas npoexkuus crenxku V// xansubpa "
0,5B,.= B, cosy, + R, siny, = 27,8-0,78079 +
+-75.0,62479 = 68,5 mn,

‘OTKy}_la B.. = 137 mn.
[Tnotwans cTeHKH

Foop =By, = 156,824 = 3760,8 mnu®.

16 ma Bankax oBKMMHOM

wpeanepa Ne
Puc. 29. MonTtax xaanGpos P ro cruGanns

Koadpduunent Buitsikku 8 V/ xannbpe neti 800 no KanHGPOBKE CTOCOGOM NMOCTENEHHO

L Fren 37608
| Me™ "Fper 2230
[Tnowane noaku V/II xanuGpa

Foo=F u,= 155561687 =2624 mm®

TosluliHa MOJKH Ha BHICOTE R
byer — & 1.0.5d.)=57,7—
o= boee — S (R 1:0,004)

T
iC )

= 1,687.

Pajuyc CONpsKEHHA TOAKH CO CTEHKOH
R, = Rijpn,=27-1,687= 45 um.
TopusoHTa bHas NPOCKIHA HAKJOHHOTO M K
11OFO yUaCTKOB TOJKA V11 xanubpa
BT = (k,+ 0,5d,) siny; + Ry sin B, =
= (12,5+0,5-24) -0,6248 + 31,5-0,7808 = 39,9 mn.
Topu30HTaNbHAR TPOCKILUS nonkn VII xanubpa
Bl — BY 4, =39,9F2=419 nu.

Tonmuua oCHOBAHHA MOJNKH MO OCH CTEHKH
brp = bgerttg =34,2-1,687 =577 mn.

oJlMHEeH-
Bricora noskn V// xanubpa puBOJ

h, =h,—Ah,=655—0,5=65 mn.

TonuMKEa KOHIA TOAKH

2F 2.2624

o —ba. :W—W,? == 23,0 M.

a, =

[lpuunmaem papguyc orrufa Hapys>KHOH TpaHu NOAKY
R, == 31,5 mm. Panuyc orruba cpenHeil JUHUH MOJKH

;rr)l = R7n +Oy507 = 3175 —{‘ 07523 = 43 MM.

Bricora KPUBOI'O yuacTKa MOJKH

[opu3oHTanpHAs NPOEKIUA VII xamubpa
B,,= B+ 2B7 = 137+ 2-41»,9 =220,8 mnm.
I1a610HB KaJUOpPOB BLINOJIHEHHOH KaJuOPOBKH TPHBE-

2nRPL;  9.3.14.43.51°20° jeHbl Ha pHC. 28
/17 = 360° = 360° :38,5 MM.
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Dacosiniit kannbp V/ /1 tpanenenjannnof Gopmyi paci d ' cavoueHTpPUPOBANACH, TEM CAMBIM JOCTHIAETCH CHMMETPHU-

g;)é{e}{ B oGxumuol kaern 800 (puc. 29). Pasmepnl kanuf) loc b TIOTOCH], TTOCTYnatmei u3 obxumMuoi kaeru 800. B To-
Tk “Pa*gT KOHCTPYKTUBHO. Kanu6p nonxen 6bite moctpoll i spemst kaauGp VIII cTposit Tax, 4ToGhl MCKNIOYHTH Bbi-
» UTOOLI 3a1aBaeMasi B HETO N0/10ca NPAMOYTOALHON () vy MeTadsia B pasveM VI kanubpa. Obxartne B V/I kanubpe

1O PaIOT B COOTBETCTBHH C YCJAOBUAMH 3aXBaTa, MOILIHOCTBIO
N1BoJA U NPOUHOCTLIO BAJKOB,

PaccunTannas 00 H3MOKEHHOMY METONY KaJuOPOBKA yayu-

0T TEXHUKO-29KOHOMUYECKHE TTI0Ka3aTesy IIPH IPOKaTKe Mac-

L (onpix npoguaedt (BeJeps U Jp.) BCJIEICTBHE YMEHbIIEHHS

I yOMHEL Bpe3a pyuYbeB, MEHBLINEIO CheMa MeTajsia BaJKOB

fipil KX MEePeTOYKe M YMEHBbLICHUS UCXOAHBIX IHAMETPOB BaJ-

3
L

nd

7

Lo

e 1700

f”c- 30. Monrax kanuGpos Ha BaTKax Kiaeth Ayo 800, / u /[ kaereBf ’uc. 31. MowTax Kanu6pos Ha vaikax / u /I raereit rpuo 650 zas
Pro 850 ansn npokaTku weeasepa Ne 16 mo KanHEpoBke C ypelHye) npokaTky weeanepa Ne 16 no passepuyTol KalnGposKe CnocofoM nocTe-
HBIM BBITYCKOM HOJOK negyoro cryfanus IOJOK
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KOB TI0 CpaBHEHHIO C KANMOPOBKOM C yBeJHYEHHBIM BbIMYCK]
MOJIOK. -

Tax, no xanu6poske ¢ yseanyennpin BBITYCKOM MOJOK I
Npokatke wpessnepa Ne 16 anamerp cpefHero pasnka B oI
HOM ceuenun Ha [/ kaeru 650 papen D1 = 540 mm, Bepx" '
o u HuxHero D,y = D, = 540 mm (puc. 30). Mexonnbie B
AMaMeTP! GOYEK BEPXHETO, CPEJHEr0 H HUKHETO BANKOB
/I xnetn tpuo D, ;| = I = 810 um. ]

Io paseepnyToit KaaHGPOBKE CHIOCOGOM MOCTENEHAOrO Cf
Gauust (puc. 31) anametp cpennero sanka // kierd Tpro Gl
B OIl4CHOM ceueHuu cocrapiser D = 589 uu, a BepXHE
W HHKHETO BankoB Dy, = D, = 552 mm. Mcxonsble ainamergh
GOYeK BepXHETro W HUXKHETO BaaKoB // kuety D. - D
= 760 mm, a cpepnero Dy = 797 mm. "

YBenueHne NPOYHOCTH BaJKOB /] KAeTH cTaua 650
Ka/JIHOPOBKe COCOGOM MOCTENEHHOTO CrUGaHHA 10 cpaBHefi -
C KanuOPOBKOMH C YBeIHUEHHBIM BEITYCKOM MOIOK nponop
HaJIbHO OTHOLUEHUIO IHAMETPOB B KyGe B OMACHOM ceuenill

H.B

D} 5893
A5 CpeaH ==L = 2 = R
bl pPEeNHHX BaJKOB D, 505 — 1,298 pasa;
D? D3 ]
AJA BEPXHHX H HHKHHX BANKOB 2 = " = 50 1,0
DI, T DE, | H40° 3

pasa.

Crenosatensho, npownocts Bankos I/ Kietu TPHO
MO KanHOPOBKE CMOCOGOM MOCTENEHHOro CruGaHms CoOTHA
CTBEHHO Gofblue B 1,298 u 1,068 pasa, yenm B cayyae an'
HeHHs KaJNOPOBKU C YBEJHYCHHBIM BEITYCKOM NOJIOK,

Cpeinee yMeHblueHHe MacChl HCXONHEIX GOYCK BaJKOB il
KneTH tpuo 650 o kanubpopke crocobom NoCTeneHHoro cifl
GaHHsI COCTABHT

D?«.cp] +Dﬁ.sl + Dg. ut
Dy ep+ Di s+ DY

_ 810* -} 8102 4 8102 |
= 7972 1 7600 1 760 — |»10 pasa.

Hs storo crenyer, uro pacxon sankos /7 KJIETH TOJILK
84 CHET YMEHbIICHHS MCXOIHBIX JHAMETPOB 60uYeK yMeHp!
laeTces npumepHo Ha 10%.
Ha I xaern Tpuo 650 yeeanuenpe APOYHOCTH BAJKOH
- ONIACHOM CEYEHUH TIPH NpPHUMEHEHHH KaJuGPOBKH criocobgl
NOCTEIEHHOTO CIrHGAHUA COCTABHT: » 1
D3 3
% 596
D = S = 1447 pass;

AJisi CPeIHHX BaJIKOB

9

D} Dy 6023

1 HMKHHX M BEPXHHMX BaJKOB D%, b, S
1,491 pasa. ' :
Cpenee CHHXKeHHe pacxosa Bankos [ kjaerd Tpuo 650

L1 CYET YMEHbUICHKSI HCXOAHBIX AHaMeTPOB GOUEK B 3TOM CJy-

nac 6yer:
2 — 2 o] 3
DH;Cpl—I Dﬁ. Bl "l” DQH.]I{ — 816;4—8163—{—8]6: _ ]’227 pasa,
D ot D -D2 730% - 740% |- 7407

T, ¢. npuMepHo Ha 22,7%.

Ha o6xumuoil kaetu ayo 800 npouHoCcTh BaJKOB B onac-
HOM CEYCHHH COOTBETCTBEHHO YBEJHUHTCS
D3 7678

= Thas

W-— = 1,738 pa3sa,

YMeHbUICHHE pacxofa BaakKoB o0:KuMHOH kjaeTu Ayo 800

40 CURT YMEHbUICHHA HMCXO/IHBIX JAHAMETPOB GOUEK COCTABHT
Dim+Dim _ 1030° 4 8412

- 2 2

Df[_H - Dﬁ.n 9012 4 840

= 1,165 pasa,

r. e. npumepro Ha 16,5%.

OCHOBHbLIE NMOMNOMEHUS! METOAA pacueTa KanubpoBKH
npocdmnsa GoKoBMHBI PeLITaKa WAXTHOro KoHBelepa
cnoccbom nocreneHHoro crubBavma nonok

BokoBuxa peliraka LIaxXTHOrO KoHBelepa (cm. puc. 4)
pefcTaBaseT co6oi CJOKHBIH HECHMMETPHUUHBIH Npothuib.
Tounoe onpeneneHne rpaHullbl UCTEUEHUS MeTauasna M3 yIJ10B
L CTEHKY ¥ NOJAKY npodusia 3arpyaHeHo. [loaTomy, noka 3rta
IrpaHyLa HE onpejesieHa, AejeHHe Npoduast Ha YacTH JOMXKHO
OLITH TAKHUM, YTOOBI MOXKHO OBLIO NPOKOHTPOJHPOBATEL U3Me-
lieHHe Pa3MepoB KaXKaoro 3aeMenTta. [Ipu oblenpuHsaTOM Je-
JeHuu MonoGHbIX npodusielt (puc. 32,a) He yuWTLIBaeTCA yBe-
JlMUEHHE BLICOTBL MOJOK 3a cueT obxkaTus crenku. [1poduib
CIT-63 wmmeer cpaBHuTeNbHO GOMBUIYIO TOJMILMHY NPAMbBIX
\VHACTKOB cTeHky (dy = 13 mm), xotopas B V /I kanu6pe Bo3-
pacraet nod,, = 37 mm. O6uiass NOTrpelUHOCTh B ONpeEAeSeHU !
BBICOTLI TMOJAKKM cocTaBuT Ady = 0,5 (d,; — dn) = 0,5 (37—
—13) = 12 mu. O6L1yI0 NOTPEIIHOCTb BLICOTHI MOJKH OMNpese-
ISTIOT TPU YCJIOBUM CUMMETPHUHOTO 00KATHSI NpAMDIX y4acT-
KoB cTenkd. Mamernenne BricoTsl mosiku npoduas Ha 12 mm
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YKe 3aMETHO BJMAET Ha JAPYrH¢ pacueTHble pasmepbl KaJl Hl
POB, MO3TOMY OHO JOJIKHO OBITh YUTE€HO. _
YBeauueHue BBICOThl MOJKH 32 cUET 06:KaTUA CTEHKHU MO
}eT OblTh yuTeHo, ecay pa3buth npoduib TakuM o6pasoM
yTO6bl OCHOBAHHE MOJKH COBNAAaJN0 C OCbIO NPAMBLIX YUaCTKOl
creiku (puc. 32,6). Hactu npoduns ¢ fBORHON WITPHXOBKON
—

a

74
N : \‘\\

a

el

7 1

Puc. 32. CrnocoGrt penenust npoduas 6o-
KOBMHDBI peUITaKa lAaXTHOTO KOoHBeilepa
Ha 3JIeMGHTDLI:
a — obuenpHHATLH  crnocob  gesenus ¢paaHiue-
BuIX Tipoduacit; 6 — cnoco6 AesieHHs), YYHTbl-
BalouiHi obkarHe CTEHKHU

Kak Obl OJHOBPEMEHHO IPHHAAAEXKAT CTeHKE U MOJKaM HpQ
¢uaa. CaegosaresibHo, HeficTBUTENbHAA TrpaHuua pasjena
MEXKJAY CTEHKOH M IOJKaMH NPOXOAUT B 06jactH JBOHHOMH
wrpuxoBku. Ilockonbky KaiaubpoBka crnocofoM IOCTeNeH=
HOro crufanysi OCHOBaHA Ha YCJOBUM PaBEHCTBA KO3(hPpuliyieH-
TOB BBLITSIKKH Pas3/JMYHBIX 4acTe# npoduis, TO TOUHOE OMpe
Jie/IeHHe JefCTBUTEIbHON JIMHUHM pasjiena MoJdKU H CTEHKH HE
BHECET CYLIeCTBEHHOH NOTPEIIHOCTH B pacyer.
Ilns onpemesenuda npupamenust AA BBICOTHL MOJIOK, Meps
NEeHIUKYJSIPHBIX OCH BAaJKOB, OOBIUHO MOJAB3YIOTCH (OPMYA

96

. b, [1. Baxtumosa [3]. Haige BCero 3To nprpameiue

JpinMatoT pasHbiM 0,5 M.

I"ciM NOJKH Npoduis PacnojoXeHbl Mapajse/bHo Ooch

§i1hOB, HaNpUMep NPH NpPOKaTKe yroJKOB IO pasBepHYTOH
j11110pOBKE, TO MPHUPaUICHUe BBICOTBL NOJOK PacCUHTHIBAIOT
jjv popMyJiaM yLWHPEHus /s M0J0ChI {13].
WO/ 10 UCTTOB30BaTh MNPH KaaubpoBKe cnocoBoM TNocTenen«
Jioro crubGanus TOJIBKO AJist VIl
i OVIEXK Y TOUHBIK KanubpoB HMMEIOT
|| |:3JHYHBIE HAKJIOH K OCH BalKOB.
Jienisl NpUpalied s BbICOTHE HOT0K B KPHBOMOJOUHBIX KaJub-

Idtu GopMy bl
u VII xanu6pos. Ioaku
KpPHBOJIHHEHHYIO GopMY
®opMyJabl [ ONpese-

s ¢ pas3audHbIM HaKJ/0HOM I10J1y4atoTes FPOMO3AKHMHA n He-

JlocTaToyHo ToYHBIME. [lpakTnyeckue HabaIoAeHUsT MoKa3dbl-

J1oT, 4TO NpHpalleHde BBLICOTB! TMOJIOK HaxOUHUTCA B npene-

nas oT 0,5 10 2,5 ma. [lpu paspaboTke paGouux KaJluGpOBOK,

Jisl [PMMEPHO Mpefiesbl H3MEHeHHsl MPHPAaLIeHH’ BbICOTHI
100K, MOMKHO € AOCTATOUHOf CTENeHbIO TOYHOCTH OLEHHTH
i/ ueHHe BEJHYMHDBI NpHpalleHus 6e3 POMO3AKMX BBIMMCIE:
inii. ViMenno TakuM o6pa3oM ONpejesau npupallesne Bbl-
¢oTpl TIOMOK TpH paspaboTKe KauHOpOBKH npodusas CIT-63.

BesuuyHa yWHPEHUs 3aBUCUHT OT 06XKATHS CTEHKU NOJIOCK!
I ORpejeNseTcs yCJA0BHAMY CBOGOHOTO NPOHHKHOBEHHA npo-

(s B Kanu6p. [Tpodub CI1-63 nmeeT M3OTHYTYIO W 0CTa-

{OHO TOJACTYI0 cTeHKy. Takas CTeHKa BCACACTBHE XOpoO-
nix YCJOBHH JJIA NEpeTeKanus Merajja He co3aeT 00Mb-
X naBJjenuil Ha OypThI, uTO HaGmrogaercd NpH npoKaTke
WBeJIEPOB B CJIyUae MajlOH BeJHYHHEL 3aMpOeKTUPOBAHHOTO
yiuppenust. IlosToMy yIIMpEHHE CTEHKH TpH KanuopoBKe
‘toro Mpodu/s MOXKHO MPHHEMAThL B mpelenax, peKoMeHjye-
\MLIX TIPM pacdeTe KajiuOpOBOK JBYTaBPOBBIX 6aJoK u IIBEJI-
JICPOB.

Ipu pa3paGoTke KajanGpoBKH OBGBIYHO U3BECTHEI BCE TEXHO-
NOTHYECKHE NapaMeTpbl CTaHa ¥, CJIeJoBaTelbHO, OpPHEHTH-
poBoulble OGXKMMaeMble oW1 MO NPOXOAdM € yueToM
0, (HOBPEMEHHOH NPOKATKH B HECKOJILKUX kaanbpax, 4ro xa-
|aKTepHO JUIf CTAHOB JHHEHHOro THMA. Ha ocHoBauuu 3THX
|aHHBIX CTpoAT Tpaduk pacnpeneeHus o6KuMaeMblX 1J10-
ajielt Mo mpoxojpam, a 3arem ONpejeadior K03 HULHEHTHE
LLITSKKH W CTPOAT Ipaduk KO3pHHUMEHTOB BLITAKKH.

[TpokaTKy paccMaTpUBaEMOro npoguin  IPUMEHHTENDIO
K KPYTHOCOPTHOMY CTaHy 650 pexomeHpyeTcsd NPon3BOAUTL
\, KJETSX UHCTOBOH JIMHUY 3a CeMb NMPOXOJOB: ONHH (B Kaaub-
pe I) B I1l xnetn 1yo 650, Tpu (B Kamubpax [1 — [V)yso Il
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ot 1o 650 1 Tpy : Vo TH T ] AX DIBNEH -
gggm Tpno 650 u tpu (§ Kambpax V — VI B [ kaeru T JI10E 3HAUCH e 1A TOUOro 3anomHegnﬂa;\igilg;;l;g‘iz_

Vexons us npacrnueckyx AGHNIELX, Npu npokarke npod [1ICOHHBIX Kamzépr umieer ‘“PfeB;;‘?E;O Mgpe 3ABHCHT OT
a5 CI1-63 pacnpenenenie 00XMMaeMbIX TIoIael npuERMi@ )03 Ha BaTKax, UTO B 3HAYHTE
CM IO cemut gacoHnbiM Kanubpam uucTopol JIHHUH CTaHg
COOTBETCTBHH C pHC. 33; 06mKuMaeMble liclany onpexed
T BEJIMUHHY KOSDOUUNEHTOB BHTIIKKY Beero npoduas » Kaj
Jom xain6pe. Ipu BLGope Beanuminm 06xnMaeMol nomay
B KaIu6pe, KaK ¥ Npu npokarke LWIB/IIEPOB, OUEHNBAJY 1114

1460

fi1. |1 DUJTOKEHHBIX K NPOPHIIIO CO CTOPOHL B4€}))\IICF'\) u H;IC“
b0 BanNKOB paBHbl. [lpH NpaBHAbLHOM ONpEEIenHu nim&
| : ¢ ank 12K -
)i 1HHOR THHUK Kannbpa CKoPoCTh LEIX01a U3 B(.J:\KPI&OE K-
lv KOHTYpa MOJOCH!, CONpHKacawierees < HH)?], OHBMBCé)LX
| ’ < 13 BaJIK 2pX-
' 1a CKOPOCTH BLIXOAA H3 ,
\i, 101KHA ObITh papHa bIX UIKOB BepX-
{0 KOHTYDPAa I0JOCKHI, COMPHKACAILEroCH ¢ BEPXHHM B2

1
(&8

N
Omarsaemaeras mouuds VAT

1309

Co
Sy

Tos@@uyicsm Gsms v 9%
~
3
S
S

A A A A
Homep nonudea

Pyue. 33. Pacopepenenne OBXKHMaCMBIX 1110-

Waneit AI g wosddnenTon BHITAXKEY U 10

EanOpamM  aueToRol M Crana 650 npy
ipoxartxe npoQuas CI1-63

Puc. 34. Onpepenenyue uedTpadbioll JuHHY
kKanu6pa npoduns CII-63

THYHOCTL META/Ia C YYETOM MOHHMKeH s TeMnepatyprl noJjg
CbI OT OAIOro npoxoja K APYTOMY, a TaxiKe MmosoKeHHe K
MHGPOB Ha GouKe Basmka u Haanune ny6aup yiowm x KaJau6pos
Us puc. 33 Bunno, yro IIpH nepesave nonockl 13 KaeTy B Ko
(mocae Tpetrero w mecroro POXOJI0B) COOTBETCTBEHHO CHY
KaeTess obxKnMmaemas fitowmans, 1o Taxas nepesaua cpsas
1a € noTepeil BpeMenu, cHMKeHHeM TeMITePaTyphl 110JI0CK
H TJIaCTHYHOCTH MeTanqa. KamuGp 771 o6prung HaxoauTch
B Cpennedt vactu Goukn paska, TO3TOMY HHTEHCHBHOCTD H3ME
HEHUA BeJIHUMHBL 06XKHMaeMOd TNJIOUaN 3HAYHTENbHO CHE
wena. pu onpegencnun BEJIHYHHEL O6XKNMaeMoii o as
0 IpOXoaaM yuuTHBaeTcs Taxsike BO3MOXHOCTL T1POKATKY
¢ nepexpuirneM. [ist naunoro crana HEeo6xouMo Gblsio npa
AYCMOTPETH BO3MOMHOCTD OAHOBpeMenHOi npoxatku B /][,
Viu VII xamiopax. Ipu opnospeventoi NPOKATKE B Heyers
BBIX Kanubpax [ u I xaerei TpHo 650 wnTencusrocTs H3Mex
Herus obxkumaemoll maowany g V// KaTuope TakKe CHHS
AACTCH, UTO BHAHO Ha KpuBoil puc. 33.
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o, Ecau cunTtath, UTO CHNbl TPEHUS B KaXK1oH TOLIK?BGBPL:\([;
lero KOHTYpa T10JIockl pacrpe/eaesbl PAaBHOMEPHO i{rbfaw;};
: ] TOBE] ,
! 3rQ KOUTYPa MOJOCH], TO N
L119M TPEHHSA HUKHEro \ T e,
IACHKEHHBIX K MPOPUIIO CO CTOPOHDL BepXiero 311}1:(1;{{;11‘0 o
[11.1K0B, a 31[AUYKUT, H CKOPOCTH BLIX0/IA H3 BaJIKOB Arpianenfcma
) ’ + IR 8} ) STy I(’Je B I A
' 10CLL Oy,LyT PaBHBL B Cayt
fi*lIXHEIO KOHTYPa 10.10Ckl Oy, H1yuae pa
1810 # BEPXIETr0 BAJIKOB.
% ¥ X JIMAMETPOB HIKHEIO H Be) ]
FPCAHEX KaTalowHx 1K : pxpero madwon,
; AHTCL K ONPENENiCHUIN CPe;
fakum obpasom, 3ajauda CBoOj : N
O MHATBE BEPXHErO M HWKHETO KOHTYpa Kann()pjar (pm;am;j
Leropasi papia COOTBRTCTBYHOISH naowand £ u T orpat
NCUHOH KOHTYPOM ¥ OTHecenuo#t K umipude B, u B

. T, L Fa (15)
lJB:"B—Z“y Y =B,

Hefitpansuas jindya Kamubpa HaAXOHTCA Ba PABHOM pac-

I3 - P - ¥ = F a_
CTOSTHHR OT TOUCK, CLOTBRTCTBYICULUX CPEIHUM pa}g)offi\;ﬂa:he
NCTPAM HUMHETO W BERXHErQ@ KOHTYDOR NOJIOCHL, FacCTOqH
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Puc. 35. Llla6xonsl kaau6pos npoduus CII-63 no passepnyToll KaanGpoBke cnoco6oM MOCTEMNEHHOTO CTH-
Ganus noioK (H. 4 — peliTpalibHash JIHHHA)



MMy TOUKAMH, COOTBETCTBYIOULHMU CPEJHHM pabouuM Juas
MeTpaM, MOXKHO NPUHATL PABHBIM CpejHell TOJILHHE 010ChL

FK
hcp :B—cp’
rae _
By -+ By .
B, =Bt Pe (16)

. Paccrosinue ot qawo60oit auHuH, mapaajaenbHOH OCH BaJKOB,
0 HeHTpaJbHOH JHHHH Kaiubpa paBHO -cpeqHed OpauHATE

KOHTYypa gajaubpa MWIoC NMOJOBHHA CPEIHEH TOJMLIHHbLI 100~

BI. CO CTOPOHDI BerHeI‘O BaJika 3TO paccTosinue paBHO
, F F
Yo =+ 0,5k, =2 0,5 2= (17)
B cp
¥ COOTBETCTBCHHO CO CTOPOHDBI HUXKHEIO BaJdKa
yH = yH + 0!5hcp -

Huowanmu F,, F, v F nasa moGoit hopmbt Kanudpa MOryT
6BITb MOACYUTAHBI ananuTuuecky: OGBIYHO NpU pacuyeTax Ka-
JUGPDOBOK M ONpefeJeHHH HeHTDaJbHbIX JAWHHH KaJaubpoB
NOJB3YIOTCT NaaHuMeTpoM. Ilo nanHoMy crmocofy pacuerhl
3aHMMAIOT HECKOJbKO MHHYT. DTOT crnocod onpefeaeHnsi HeH-
TpanbHOH JuHMM Kanubpa NpakTHYeCKd IIPOBEPEH Ha Je-
CATKAX PA3JAUUHBIX Npoduiel, O CpaBHUTEABHO MPOCT U MMe-
eT gocratounoe o6ocroBanue [33].

HMesi ucxomnble naHHble, OTpa)Kawliue QCOOEHHOCTH Ka-
JUOPOBKH TAKOI'O CJAQXKHOIO HECHMMETPHYHOrO npoguas, Kak
GoxoBHHa pelliTaka LIaXTHOTO KOHBeHepa, JIerKO PacCYUThI-
BaTh ¥ caMy KajJuOGpOBKY JAHHOTO MPODUJIs.

(17a)

Pacuer pasaepnyroﬁ KanubpoBkn GokoeHHbI
WwaxTHoro konaenepa cnocobom nocreneHHoro
crmbauns nonox

- Xapakrepuctuka npoduas npuseaeHa Ha puc. 4. Kanub-
POBKY pacCUiTBIBAIOT TPHMEHHTENBHO K KPYTHOCOPTHOMY CTa-
- Hy 650 3aBojia «A30BCTa/ by H, HAUHHAS OT YUCTOBOI'O KAIUOpa,
pacueT BexyT MPOTHB Xofga NpokaTku (puc. 35).

Onpedenenie pasmepos 7 (uucmosoeo) Kaiubpa

lupuna rotoBoro npoduas ¢ yueroM MUHYCOBOro Jomycs
Ka U TeMIepaTypHora paciupenus gyaer

102

o KHa ﬂpﬂMle y‘—laCTKOB CTEHKHU
4 = (dy—Dag) ar =(13—0,7)- 1,013 =125 mx;

TOJIIHHA HaKJOHHBIX Y4aCTKOB CTCHKHU

dy=(d— Ag) 0p= (8—0,7)1,013= 7,4 ym;

josivina 3yba CTeHKH

Aoy = (dy— D) 0= (20—0,7) 1,013 =195 s

nhicoTa 3y6a CTeHKU OT OCHOBAHHA npoduJist

h,y = (h;—0,54,, yoy={(61—0,5-1 ,5) 1,013 =61 MM
BLICOTA MaJiofl TIOJIKH Mo 11abnony
By = (A= B, —A, )'at:(78+4—0,7) 1,013 =824 mm,;
nLcoTa GOMBIIOH TOMKM N0 1WabJIoHy
I (hs—Ahs—Ad yay=(120+4+5—0,7) 1,013= 126 MM,
nLICOTA Mol TIONIKH O OCH MPSAMBIX yHACTKOB CTEHKH
b w=hé w—0,5d,=824— 0,5-12,56="76,15 mn;
M.
BLicOTa GONbILOH TOAKA A0 OCH MPSMBIX YUaCTKOB CTEHKH
bm=hg_m—0,5dn1= 126—0,5-12,5 = 119,75 muu;
TOIUIHHA MaJioH IIOJKH Y OCHOBaHUA
b= (b,—A ) o= (14,15—0,7) 1,013 = 13,6 mm,
1ie b, — TOJIHMHA MAJIOH MONKH y OCHOBAHRA,
w\_tm l_(h\x—h —0 Bdn) th’ =
—11-(78—32—0,5- 13) 0,08 = 14,15 mm;
yOMULKHA MATOR MOJMKM Ha KOHLE IO 11aba0Hy
w=ba—huwtga= 13,6—76,15.0,08=7,5 u#,
TOJIIIHHA 60J1b1uou NIOJIKH Y OCHOBAHWUA
bey = (bs— D) 0= (17,3—0,7) 1,013 = 16,8 mm,
rne bs — ToJMHA GOJIBLION TIOJNKH Y OCHOBaUHA,
b6—~t5+(h6——h6 05d )tga—
=11 +(120—35—O,5-13) 0,08=17,3 mn;
roiuya 60RO MOJIKYA HA KOHIE HO wabJIony
tgoc:16,8_—119,75-0,08:7,2 MM,
' 103
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3anojiHenne METANOM NIPUHUMAEM N0 HOMUHAABHBIM pad:
MepaM IoJIOK, T. e. 6e3 yueTa IJIOCOBLIX JOMYCKOB.
PacuerHan BeicoTa MaJ/ioH MOJNKH 10 3aNloJHEHHIO

hm:hM,m—AhM:76,15—4:72,15 MM, :
pacueTHasi BbICOTA GOJIBLIOH TIOJIKH [0 3aMOJHEHHIO ¢
hﬁlrhﬁ.m—Ahéz 1 19,75—5 = 114,75 MM,
TOJMMHHA Masof MONKH HA KOHLE MO 3aMojJHEeHHIO
Oy =0y Ay tga=75+4.0,08=7,8 nun,
TOJIIHHA GOJBIIOA MOJKH Ha KOHIE MO 3aMOJHEHHIO
G5t =06, m T+ Dy tge=72+5:0,08=7,6 mn,
pacueTHas [JIOUIAAb MaJOH MOJKH

Fia = w 72,15 =772 mm?

pacueTHas MJIoWaAb GOJBIIOH IOJKH
Fo= ol py - TO4I0S 41475 1400 ua.

Onpedenerue pasmepos 11 (npeduucmosozo) rarubpa

Huist HafgekHOro KOHTPOJST BBICOTHI ITOJIOK NPEIUUCTOBOH
KaauGp BHINOJHSIOT OGBIYHO MOJMY3aKPHITEIM (KOHTPOJbHBIM).
OG:kaTue BBICOTBI NMOJKHM B IIOJYy3aKpPHITOM Ka/jaubpe yaurg
Bcero paBHo 3—4 mm ¥ B OTHEJBHBIX CIydasiX MoxeT GLITh
yBeJuueHo 10 5—6 mm. B Hawem ciaydyae. o6KaTHe BLICOTHL
MaJioH TIOJIKH B IMOJY3aKPHITOM KanunOpe npuHUMaeM 6 ma.)
Bosburas noska umeer nonmyck mo BeicoTe Ay = == 5 mm.
DT0 CO3[aeT YCJAOBHS, IO3BOJSTIONINE TIPH COOTBETCTBYIOHIEH
HACTpO#KE MOJYYHTh BBICOTY OOJIBIION MOJNKH B Ipejesax Jo=
MyCKOB 6e3 IpUMeHeHHS KOHTPOJBHOTO Kajubpa.

BoJabiast pa3HocTe B BePTHKAJBHBIX NPOEKUHUAX IOJOK
CO3/1aeT 3HAUMTENbHbIE OCEBBIE YCUJIHA, MPUBOAAILNE K ObICT-
POMY H3HOCY OOKOBBIX TEKCTONHTOBBIX MOJLIMIHHKOB H Has
PYLIEHUIO B HACTPOHKE CTaHa. L

Jnst yMeHbIIEHHS OCEBLIX YCHJAHH U I'VIyOHHBI Bpe3a. B BaJl-
KH B NpeJYHCTOBOM KajubGpe NpenycMaTpuBaercst OTBOPOT!
GoJbio#l MoNKKH. BeauuuHy OTBOPOTa BHIOGHPAOT MO YCJAOBH-
aM 3axsaTa B 4uCTOBOM Kajubpe. ONTUMAaNbHYK BeJHUYHHY
BBITYCKa HAPYMKHBIX I'panefl npeauyncroBoro Kaiubpa onpe-
JIeJAI0T, HCXOASA M3 BO3MOXKHOCTH PaboTsl Ha YHCTOBOH KJETH
6e3 TipuMeHEeHWsT CAOXKHOH BBOJHOH apmMaTyphl. '
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[To ycnoBusiM 3axBara B UHCTOBOM Kaaubpe BBIYCK Ha-

'\ KHOl TPaHK GOIBLION TONKH TPeUNCTOBOrO Kkanu6pa ie =

10%, Ve = 5743’5 BBINYCK HApYyXKHOHM TPaAKH MaJsioff moJi-
15%; v,. = 8°31". Bo Bcex xanuGpax yros Mex-
|y 1pSMBIMK yUacTKaMi CTEHKH W IOJKOH coxpaidercs npi-
M. M3ru6 CTeHKH TPOMCXOZMT 3a CUeT KPUBOTO y4acTka.

3anaeMcs ofKaTHeM IPAMOro ydacTKa CTeHKH B HHCTOBOM
kanu6pe Adyy = 0,5 mm n yldpenueM AB, = 2,2 um. Toraa

B,=B,—AB; = 183,4—2,2=181,2 mn,
fOPU3OHTAABHAR MPOSKUUT CTEHKH '
B., = B, cos y,= 181 ,2-0,989 =179,2 mm,

(O/UIHE A NPSMBIX YYACTKOB CTEHKH .
do=dy4-8d,y= 12,5-+0,5=13,0 mn,
Ko3(PHLUHEHT 06HaTHA TOJIMHBL NPAMBIX y4acTKOB CTeHKH

I UMCTOBOM Kasaubpe

7\11 ==

14
NI

13,0
12,5

m _ — 1,04,
doy -
TOJMKMHAE HAaKJAOHHBIX Yy4acTKOB CTEHKH

do=dhy==T,4-1,04=T77 un,
ToJIHHA 3y6a CTEHKH :
dyp =dnhy = 19,5-1,04 =20,3 mn. |
JIng nydiero 3anojiHeHus TOAULHHY 3y6a npumeM dyy =
= 21,0 mm. KoapduilmeHT BBHITAXKKH TOAOK Uy B YHCTOBOM

Kagubpe TpuMeM DaBHBIM KOI(PMHUHEHTY o6KaTHs CTEHKH
A, T.oe py = A = 1,04. Tuomanb MajlOH MOJKH

Fp = Foty =772-1,040 =803 mm?,

I[Ipupamenye BBHICOTBl NOJIOK B YHCTOBOM kaninGpe MpH-
seM Ak, = Ahg = 0,55 um. Torja BhICOTa MaJIOH TOJKH BO
/T xanubpe 6yjer

by =h,— 0= 72,15—0,55 =71,6 um.
Tonwuga MajJol MOJIKH Ha KOHIUE
Qs = O =7,8-1 ,04 =81 mm,

TOJIMHA MaJIOl MOJKH Y OCHOBAHHS

' 2F s 2803 o _14.3 um
D= TG =g S TS A

M2 M2 =
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THBHO: 3a30p y pasbema kanubpa /
BBHIILE 3a30pa p = 4 MM, BBICOTA HOMKH HIKe 3asopa (10 nps
MOro yuacTka) s = 7 mm; cymma Beex TPeX yuacTkoB f,

=p+l+s=445+7=16un. Ocranbuas wacts Bul
COTBI MAJIOH MOJIKH Uy = Ay — fy = 71,6 — 16 — 55,6 mm,
Tomuuna mamoit noaxu no PasbeMy KOHTPOBHOrO KaauGp

bys —a 14,3— 8,1
th::aMZ—‘_ mTzsz2:8»l+ 716 16:9,5 MM.

HHS B HEM BBICOKOH TeMIIepatTyphl BO BCex Kanubpax,
C IPEAYNCTOBOTO, NPElyCMATPHBAEM JIOMKHbIe aranibl.
HBIA (IaHel NpexyHcTOBOro Kanaubpa (cMm.

CTeHKOH BBIMOJIHEH 60J1bIIHM paruycom R = 24 uyu
SAECh JIOKHBIX (IaHIECB He HYXKHO.

Hanuune noxupix duranues Y MavIoll NONKH NPHIOAHHMaeT
€€ Han poseranrom. [ns syyiero 3axBata mosockp KaJub-
POM npotusb B BanKax pacnonoxen Tax e, KaK Ha poJibrag-
T€, T. €. NOCTENeHHO €r0 HAaKJIOHSIOT HA Gosblyio noJiky,
910 yMeHblIaeT BEPTHKAILHYIO NMPOEKLUHIO GOJMBIIOH 110 Ki
H YBEJIHUMBAET TPOEKUHMIO MaJOH MOMKH, yénm YMeHbLIaTCA
oceBble ycusinsi. B yepnopeix Kamibpax, rae 60/biumne o6xKa-
THA H PASHHIA B BEPTHKAJIBHBIX TTPOEKLHAX TOOK erle 6osee
HEXeJIaTesbHa, OHM A7 MaJoOH M GOJbLIOH MOJNKY PaBHEI, a
SHAYHUT, OCEBBIE YCHJIUSA CBEEHbI K nyso. Hamiuye noxuoro
(aranna y Manoll nosku cosnano HakIoH npoduJisl B BaJgKax,
paBuelil A, = 5%. Torga BBINYCK GOJIBIION MONKH B BATKAX
Oyner paBen

3

igo = igg —[~AL2=10+5: 15%,
BBINYCK MaJIoH INOJIKY B BaJiKkax

fuy = g — Aiy = 15—5=10%:
nJIoWanb GONbIIGH MOJIKH
' Foy = Foypty = 1400 1,040 = 1456 y?.
TONMHKHA GOJBUION NONKH Ha KOHLEe
A5z = Al =7,6-1,04 =7,9 mp,
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IicoTa 6oJbIIOH TOJKK :
hey = hg— Mg, = 114,75—0,55 = 114,2 mm,
roJIiHA OOJIBIIOA MOJKH Y OCHOBaHHS

- 9F¢ _2:1456 — 176 mn.
boy =" =Tz — 19 0 M

Jlawua npsimoro yuactka Gosbolt noaku ks, = 79,6 mm;
10F1a JJIHHA KPUBOTO yuyacTKa GOJBbLIOH MOJMKH

hey = hgy— key = 114,2—79,5=34,7 mum.

Tomuuua GONBIIOH MOJMKH-HA KOHIE MPSMOTO yuacTKa
(1 MecTe nepexofa OT MPAMOTO yY4acTKa K KPHBOMY)

hy =794 11079 347109 un.

ot 114,2

/<3‘l:a52+ fige
B Heasdax HaleXHOCTH 3axBaTa 33}188861\40]‘/’{ OJIOCHI KOH-

i 6o i MOJKH B3a-
CTpPYHpYeTCs MJIaBHBEIH Nepexoi KoHLa GOJBLIOH I

s0p MEXKJY BaKaMH. . _
pﬂpnﬂnmaem pajuyc OTBOPOTa GOMbIIOH MOJKH IO HAPYXK

nolt rpaun R = 50 mm. Torpa paguyc oTBopoTa mo cpef-
nefl AMHUU GOMBLUIOH TOJKH
R&h = Ry + 0,505, = 50 -+0,5-7,9=53,95 mm.
Panuyc orBopora 604blWOH NMOJKU 110 BHYTPEHHEH rpanyu
Rép = Rgy + 0,5 (agy 4 fs3) = 50 --0,5(7,9+ 10,9) = 59,4 mx.

tpuruMaeM

Rgy=60 mm. |
Yroa 0TBOPOTA KPUBOJHHEHHOTO yyacTKa GoJbLIOH MOMKH
et o
By = 2o 347513 ggey
TRES "

OcrajbHBle pasMepsl PacCYWTHIBAIOT MyTeM TeOMeTpHuye-
CKUX MOCTPOEHUH JinbOO BEICHPAOT KOHCTPYKTHBHO.

Onpederedue pasmepos 111 xarubpa

3ajaeMcst 00XaTHEM NIPSIMOrO yuacTka CTeHKH Bo [/ Ka-
bpe Ad, = 1,7 mm. B npodusne G0KOBUHBL pellTaka LIaxT-
¢ n
1I0TO KOHBelepa CTeHKa INOJOTHYTA W HMeeT 3HAUNTEJbHOe

ToJIIeHHEe B CpeaHel 4acTH. r
! Takas kKoHpurypalus CTEHKH He MOXET Bbl3BaTb GOJb

NIHX JaBJeHuH Ha OYPTHI JaKe NPU OTPAHUYEHUH YLIMPEHHS.
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Hcxons us atoro, Bo /] Kaiubpe, Kak 1 y BCeX NOCIeAYIOMHX,

yIUHPeHUe NPHHHMAIOT 10 TOPHU30HTANbHOH NTPOSKUHH CTEHKH &
YugpeHue roPu3oHTaIbHOH NPoeKUuH CTeHKU BO [/ Kas

aubpe npuHuMaloT paBHEIM AB, == 1,2 ym. Torna

B.,=B,—AB,=1792—1,2 =178 mun,
TOMIIMHA NPAMLIX Y4aCTKOB CTEHKH
dyo=d,+Ad ,=13+17=14,7 mn,
KO3p(ULUHEHT 06KaTHsI TOJLIKHBL NPAMBIX YUYaCTKOB CTEHK :;_:

dns 14,7 =1.13,

)\2 = —dnz 3

TOMIHHA HAKJOHHBEIX YYACTKOB CTEHKH

dys =dohs==7,7-1,13=87 mn,
TOJIHHA 3y0a CTEHKH

dyg=dghg = 21-1,13 =238 mn.

[Mpunumaem d,3 = 24 mm. Ilnowagb Majnol NMOJKH HNpH.

Uy = Ay = 1,13 6yger
F3=F o1, =2808-1,13 =907 mm?.
Tlpunumaem obxKaTue BBICOTHI MaJIOH TOJKH B KOHTPOJb-:
HOM Kanubpe Ak, = 6 um. Toraa f3 = f, + Ak, = 16 +
-6 = 22 mm; TpupalleHHe BLICOTHl GOJBLINOH NMOJNKH, KaK:
u paunee, Ahg, = 0,55 um. Tosuuua Konua manoi nosxu 111

Kajiu6pa NPUHMMAETCs, KaK W /s LIBeJJepa, MeHblle Ha
BDa,, = 0,2 mm, TOTAA Q3 = Qe — Doy, = 7,9 um, a

tyy=1,,+01=954+0,1=96 nn,
TJIOIAb KpalHel 4acTH MaJol MoNKK

F tys -;— Qg ]t3 ::_9’6#9 29 — 192 MMz,

TJIOL[A/lb OCHOBAHHUA MaJloH TIONKH
— — — 2
F,oo=Fu—Fua=907—192 =715 mn?
TOMIUUHA MaJIOl TOJKY Y OCHOBAHUA (NPH Uy = Ug)

p 2w 2.715
we =56

M.KS ™

—t —9,6=16,1 unm,

d 7 M
BbLICOTA MaJioH MOJTKH
hys =1ty +f,=255,6+22=T77,6 nn,
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Joro Kanubpa BbUTYCK HapyXHBIX TP

B3 ~ A
| ruepBl JIOXKHBIX (uIaHIeB Ma/oH MOJKH I11 xanudpa:

ny=Cy="06 Mu; my =26 MM.

J10CHl Ha BYPT KOHTPOJb-

aneft nosok [I[ kanuG-

Uil BHITOJNHSIOT HECKOJbKO MEHBINHM, HYEM Yy I] xanubpa, a

eHHO hg = 63 14%. Wsmenenue Hak/aIoHa nipodusin B -
WKax 3a cueT JOXKHOTO ¢uania MaaoH T10AKH MPUHHMAaeM
inieiv 6% . Toraa BBITYCK MaJsioll TIOJIKKH B Bajakax

By = % Aiy = 14—6=8%,

'lns npegoTBpalleHus 3axpara rno

WMUYCK GOJIbIION MOJKH B BalKax
i% = i - Aiy= 144 6=20%,
Liomanb GOMbLILIOK NOJKH
Fay= Fappio = 1456-1,13 = 1645 %,
fonnAa GobIIOH nonm Ha KoHue
| Ny =7,9-1,13=9,0 s,

jLicoTa BoJbLIOH TOMKH
h63:h62—Ah62 =114,2—0,65= 113,65 m,

Qgs = Q62

{opHA GOJBILON TOJNKK y OCHOBAHUA

2F s 21645

e, =220 9 =20 mm.
fgs 03 T 113,65

[IpyHuMaeM JUTHHY TPAMOro yuacrra GONbLWON TTONKH

. — 60,35 mm, AAUHY KPUBOTO ydacTKa

ki
By = hgy— hgy = 113,65 — 60,35 =53,3 s,

fo/ILLHHA GOJILUION MOJIKK Ha KOHLE MpAMOro yuacTKa (B MeC-
¢ mepexofa OT NPSIMOro ydacTka X KPHBOMY

20— 9 53,3 = 14,2 mn.

— Qg v Q. J
*he =9 113,65

: bss
foy =g T higs
Pajuyc OTBOpPOTA GONBIION NOJKH 10 Hap%/-xmon r;y)(aﬂmé
coXpaHseTcs IPeXHUM: Rs, = Rgs = 50 mm. toraa pai y

OTBOPOTA TIO cpenned JNHHUH GOJBILOH TMOJKU

Ref = R63_’_0,5a63 =50 + 0,5:9 = 54,5 M,
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pajpuyc oTBopoTa GoJsbHIOH TOJKHU IO BHYTPEHHEN TpaH
R = Ry + 0,5 (agy +1255) =504-0,5(9 + 14,2) = 61,6

Hpunnmaem Rgy = 62 mm.
Yron orBopoTa KPHBOJUHEHHOTO yuacTKa GOJIbIIOH I

(v MHEA MaJION TMOJIKK Y OCHOBAHHA

| 2Fus 21060 o i
bya = =Ty —9,3=18,2 4/

| IprHuMaeM AAKHY MPSIMOTO yHacTKa Masioil OJIKH Roys =
50.6 mm, TOTHA AJHHA KPUBOTO yuacTKa Mamod NOJKI

By = by — Ry = 77,05—50,6 = 26,45 mx,
DanuHa MaJiof MONKH B MECTe nepexopa ot npaAMOro yuactka

K|PHBOMY

bya = G g = 9,3 182 =02 9645 = 12,4 wn.

Oy T TT7T,05

e

ﬁ . /ZGJS 1800 _ 53’3_57,30 - 5602’
a3 = ﬂ/?ég 545 = .

OcTa/jbHble pasMephl PACCUWTBIBAIOT NMYTEM TEOMETPH

CKUX TOCTPOeHuUH Jub0 BHIOHPAKT KOHCTPYKTHBHO.
Onpedeaernue pasmepos IV rarubpa

JKH [0 Hapy2Kuoil rpauu npu-

Tpuunmaem obkatHe NpsiMoro yuacTKa CTeHKH B 11 ;
Gonpwoil nonku 111 xannbpa

aubpe Ad,s = 2,5 mn. Torza
dpa=ds+0d ,=147+25=172 num.

YiupeHne TOPU3OHTANBHON NPOEKUMH CTEHKH I[PHH
maem ABLy = 2 mm, Toraa

B, = Bs—AB,=178— 2= 176‘ MM

Kosdduunenrt o6marua TONLMHDL MPSMbIX YYdCTKOB CTE

Pajiyc 0TBOPOTa Majloi 1o
(inaeM TakuM 2Ke, Kax | AJd

R
Rgs = Ry = R0 =00 #A,
Ji:lifyC OTBOPOTA IO cpepHell JHHAH MaoH MOJAKH
= .9.3 =54 65 wa,
R%= R,y 0,5, =5040,5:9,3 =54,

L1tyC OTBOpOTA Majloi MOJKH MO BHYTPEHHEH TpaHu
. =

Riy=R,4+05(au+ta= 501-0,5(9,3 +12,4)

= 60,85 =~ 61 xn,

{
:

KH

y1ofi OTBOPOTA KPHBOJIHHGQHOFO yuacTra MaJ/jou HOJAKU

TOJIHLHHa HAKJOHHDBIX YHYACTKOB CTEHKHU

h>, 180° 26,45-57,3° —_97°%4’
dyy=dhy=87-1,17=10,2 nn, ST = 2 = 27,73 =27°44".

ﬁmel = ’I'IZR;% 54,65

TOJALUEA 3y0a CTeHKH
dyy=d oy =24-117=28,0 nu, -

anoit mosixy [V xanuGpa

Pasmephl AOKHBIX (QUIaHLEB M
2 — 32 mm. BpInycK HADYXK-

pHHAMAEM: iy = Cq = 8 mm; My
i i %, = 1%
jloil TpaH# Masoi MOMKH lug .
Mamenenue HakjaoHa npopuyst B Ba
(viaHia Manoi MOJNKH Gyner Nig =17
j0ff TTOJIKH B BaJKax
S . o
o= i — Ay =15—7=8%,

LM

o anb Mastol HofK Npu wy = Ay = 1,17
Flg=F a1y =907-1,17=1061 mn?®
TOMLMHEA MAJOH MOJKH HA KOHUE
Qg =00y =7,9-117=9,3 nn.

TMpupawcure manoél u Gosnbuiolt noakn B [// xaaubpl
npurumaem Ak, = Ahgs = 0,55 mm. Torga BricoTa Majo
MOMKH

JIKAX 34 CUeT JIOXKHOTO

’ % . Torxa BBHIOYCK Ma-
MJ3r

I10lab O0/BLUIOH TTOMKY )
| Py Fegty= 1645-1,17=1925 %,

roAlLLMHA BOJIBLIOH MOJKY Ha KOHUE
[1“[4:'/7"‘“3_72\&“3:77’6—0755 = 77,05 mn, : gy = 6163)\3:9,0-1,17 = 10,5 mn,
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CaeyeT o0paTuTh BHEManHe Ha 10, 4TO KOIPPULHEHTH!
popManKy MOJIoK W CTEHKH OTJHUYAIOTCS] OT BBITS2KEK BCETO
wpodudst, TPHHATHIX TMPH pacCMOTPEHHH OCHOBHBIX OJIOKE-
i1 pacuera KannOpOBKH GOKOBHHEL pellTaka. 310 0obbsC-
\ioTCs TeM, YTO pacueTHble IOy TOJOK R CTEHKM Oflpe-
weasan 6e3 ydera paiuycoB saxpyraeunit, a fIomank BCEro
IOGUA HAXONWIIK MO TVIAHHMETPY, CcIefOBATeNbHO, B Hell
Vi teHbl HE TOJBKO W3MEHEHHS nsoiafell OTAGJbHBIX 3Je-
LCeHTOB ITpodus U3-3a 3aKpyIJIeHRH, HO H JIOKHBIE (Jranibl.

®acounblii kKaau6p VIII pacnojoxen B 00KUMHOM ABY X~
11/l KOBOTI peBEPCHBHOM KIIETH 800 (puc. 36). Pasmepsl ganub-
pa VIII BniGupaior KOHCTPYKTUBHO.

Bsaroiaps UCroib30BAHHIO KaJMOPOBKH CIIOCOOOM nocre-
LCHHOMO CrAGaHHS Ha OCKHMHOH KJIETH 800 acoHHBIH Ka-
an6p VIII ynanock BBIIOMHHTE C OIHHAKOBBEIMH BePTHKAMDb-
{I1IMH TPOEKLHSIME TOJIOK. TIpsiMOyrosiblas 3arOTOBKA B Ta-
KoM Kaaubpe XOpOUIO LEeHTPHpYyeTCs (cM. puc. 19,6), oceBbIX
veuni MEeXAY BaJKaMu He BO3HUKAET, [10J10Ca BBIXOAUT H3
wanu6pa 663 NpUMEHEHHH BLIBOJHOH apMaTyphbl.

B kiern S00 npOM3BOLUTCSA HEThIpE NMPOXOAA B SIIUYHBIX
kaanGpax ¥ TP B (PaCOHHOM xanuOpe. Pacounbiit rannop
VIl cTpoaT Tax, YTOBH! HCKJIOUHTDH BRIXOJ MeTas1a B pasbeM
coxpmoro xaanopa. OGxatue B kanu6pe VII BpIOHpAIOTC
HCXORA W3 ycaoBuH 3axBaTa, MOLLHOCTH npuBOjAa M JOMyCTH-
MO TPOYHOCTH BATKOB.

KanubpoBka croco0oM NMOCTENEeHHOro cruGanust CA0MKHBIK

[lecHMMeTpHUHBIX TTpoduielt Tuna 6OKOBUHBL peliTaka maxT-
11OFO KOHBefiepa BCEACTBHE OTBOPOTA NOJOK [103BOJIHJIA YMEHb-
WinTh TAYOHHY Bpesa U yBENMYHTE MPOYHOCTb BAJKOB, d Tax-
e fa/ia BO3MO XKHOCTE YMEHBLIKTD HCXOHBlE AHaMeTphl 6oueK
[AJIKOB 06KHMHOH 1yO-PeBEPCUBHOH KJIETH 800, I u I1 xaeredt
rpuo 650 YHCTOBOH JHMHHH.

Tak, B poekTe KannOpoBKh C
oM TIONOK (TaK HaspipaeMoit KOPBITHOH KaJlHOPOBKH) Aua-

MeTp CpejiHero BanKa B ONacHOM ceyednu Ha 11 wueTu TPHO
650 pasen D, = 468 mxu, a BepXHEro M HHMKHETO Dy, =

- D, — 466 mnm. Hcexomupie ke AaMeTphbl HoueK BEPXHETO
|| HuXKHEro BaJdKoB Aas [l Kaeta Dy = Pum = 878 mm,
acpentero Dy o1 = 880 mm. [To kaanGpoBKe CrIOCOGOM IOCTe
eHHOrO crubanus (CM. puc. 36) quameTp CpejHero Banka B
OUACHOM [0 M3JIOMY CeueHuH (Cepefuna CPeHEro Banka [/
waetn 650) cocraBager D, = 544 mm, a BEpXHETro H HHKHETO
sankos D, = D, = 506 . Vicxonnbie Anamerpsl GOUeK
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BEpPXHEro u HuxHero sankos I/ xnery Dyo=D,, = 810 MI'
. H.H i

2 IIPOYHOCTH BasKO|
RIETH TpHo 650 npu kanubposke crocoGoy NOCTeeHH QI
CPABHEHHIO C KaIUGPOBKOH C yBeJHYeHHbIM Bhl

a cpennero Dy, = 840 uu. YBeanyenne

crubaHusa no
[TyCKOM MOJIOK NpPONOPUHOHAILHO OTHOLIEHIIO
Ky0Ge B onacHOM ceuenuy:

A1 CPeHUX BANOB

JAHaMEeTpoB

Déy s 1
I ,57 pagza;
AT BEDXHUX W HUKHUX BagKOB
D} D 506
D5 = D3, = 466° = 1,28 pasa.

7 knems mpuo 55,

Dpp = 680 mrt

116

{.1ejoBaTesIbHO, NpounHocTh Bankos [l kieru Tpuo 650
) £a1uOpOBKE CMNOCOOOM NOCTENEHHOro CTHOAHH COOTBET-
jueitio 6ogpme B 1,37 u B 1,28 pasa, yeM B c/iyyae MPpUMEHEHHUR
Li1IOPOBKHM C YBEJIMUECHHBIM BBIMYCKOM MOJOK {KOPBITHOH

1/1GPOBKH).
CpejiHee yMEHBUIEHHE MAacChl HCXOAHBIX Gouex BanKoB [/
ierh Tpuo 650 mo kanuGpoBke cnocoGoM NOCTENEHHOTO CrH-

s COCTaBuT
.
Dﬁ_cm + Dy Bl + D124.H1
2 2 2
DH~ cp + DH_ B + DH. H

8302 - 8782 4- 878

= 78407 1 8I0® + &I0% Lis.

13 sToro cnenyet, YTO pacxoi BaJikKOB [/ KJAETH TOJbLKO
i CUET YMEHbUIEHUA UCXONHBIX JaMeTpOB 6oUeK yMeHbllaeT-
| npumepHo Ha 14%.

I snems mpug 650

i1 & _J(\;:_J‘\

700

Obwumsan kaemy 800
~ 2100 |
T ‘ < T
% BN
125
',J kol I:(_
. 8
&
! |
00, ﬁd o8 s %0
T ' T hag)
KPYTHOCOPTHOTO CTaHa aad npokatku npoduas CI1-63
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sesbiM [10], a B npsIMONMOMOYHBIX M PasBEPHYTHLIX —
I I [asnoBckuM 1 1p. [34]. ‘ ]
llpu pacuere KaJHOPOBKH AJi NPEABAPUTENBLHOIO aHaH

~ { TTOCTENeHHOro cruGil
COCTABHUT:
AT CPEJHUX BasJKoR

R( \;:1 ’ I ()Pa. Jl”ﬂ ”])H \‘le])a l)“])ez eJs i 10 e araeMon HuzKe
b

nepe-
H10/11Ke CKOJIbXKEeHNe TI0 IePUMEeTPY pa3BepHYTOr0 U Tep

poKaTKe IIBesaepa
A BEPXHUX M HUPKHUX BajKop U10r0 UIBEIACPHLIX KaAMOPOB NpH MIp

onok. I'lpu stom
D3 D 566 Pl 110 crioco0y ToCTEneRkoTo CFH6§Hstgepnymxpxanm-
Dy T o= s = 1,87. I VCIOBUSM CKOJIBXKEHHS MeTasjia B P

B Hl

s VITu VI MOXHO CYyJIMTb O KAUECTBEHHOH KapTHHE cxogg:
0111157 B IPEABIAYIINK Pa3BEPHYTHIX Kanubpax, a ngxléeimx“
nepexopHomy Kanu6py V — B nocaenyonnx nepexox
inopax. : :

IIHLJIE[ onpesesneHusi CKOJBXKEHUS HAXOAUM Olepexenne 1o
ipvyae DuHka: ‘o \ |
| ) [D(I‘COSY)'}‘%‘SY _1 (18)
Sp= h ‘

Cpejinee ‘yMewaeH
B pesysibTaTe ymeHpine
Cnyvae 6yner
D cor +Df o + D2, _ 8834 8712y g7s 1 99
Dicp+ D%+ D2 =g +776° - 776% T 1547,
T. €. NpuMepHo Ha 299

Ha o6& ummoi KaeTn 1yo 800 npoynoers BaJIKOB B onacy|
CCUCHHH COOTBeTCTBeHHO YBeIHUHBaeTcs

D? 6933

HC pacxona BaakoB / Kiery TPHO |
HHUSA HCXONHBIX AHaMETPOB Gouek B &

\ \ TH-
Ilpu BLIYMCAEHUYU onepex<eHus HeoBXO0JHMO 3H§;zﬂ}ég:}m_
i {1, COrJIaCHO TIOCJIEIHUM HC
W'KHH YTOJ y, KOTODHI, C )
' hl bl My [assosa [35) u ero yuenukos, HaxogaT no dopmy
A

Ha o6xumuoi KJI€TH 3aroToBKa a5 BEPXHEro BaJjkad
H3MeHsAeTCs, a Macea

> o & (19)
HCXOHOH GoYKN HUXHero Baka ymel v==Ci5 < = GG 2 ) '
WaeTcs npumepHo s

Di w1 10802 -
W:W: 1,326 pa3a,

T. e. 6osee yem Ha 32%.

L« p — yroa Tpenus;
‘([ Cy 'Cy — KO3(pHUIMEHTH, YUUTHIBAOWIUE BAUSHUE HCa
e yroJ y YUIMDEHHS, HePaBHOMEDHOCTH pa
npefiesienys JaBACHHS ¥ CUJI TPEHUA B OYa-
re gedopManuu.
OnHaKo BBUAY OTCYTCTBHSI aKcne%z[MeHTanbméx %Hiblé(,
i Hua koappuuuenros Cy, Cy s
10/ CONATOMHX HalTH 3Haue o ek o
Kanu6pax GacoHHBLX NP ,
115 cay4as MpOKaTKH B e
2 UCIIONB30BaNU NpPeJ,
qcveTa 3HayeHu# yraa vy ]
ll M. INassoBbim eme B 1932 1. 3aBUCHMOCTD MEHIY XapakTe
pucTaueckuMu yraamvu (361, .
ey =N (194)
=734 26
Thb
s onpenenenyst KPUTHUECKOrO YIjia vy Hﬁ);{:(;cizfm_
3axBaTa o. YToJ TpeH#sA
yroJx Tperus f u yroa A
M MO CpeHeMY 3Hay :
i1 BIEMCST Mpolecce HaxoLu) 1 b
illcHTA BHEIUHEr0 TPEHHUA f, a yroa 3axsaTta — IO CPELHEMY
(Il pHBEICHHOMY) 0GAKaTHIO 3a NPOXOJ.

3. CHOPOCTHbIE YCIoR
TPEHUY B KANMEPAX
CﬂOCOBOM NOCTENE

Ust M PACNPELRENEHUE cun
fIO PA3BEPHYTOM KANMEPOBKE
HHOIO CrueAHMg nonok

Cropocribie yenorus B Pa3sBepHyThiX
M nepexoaubix wieennepumix xanuBpax

Cronbxkenne mMetamna no nepume
POB, Xapakrepusyiouee CKOPOCTHBIE
OT KOSthduuneHTa Tpenns y TOYHOCT
HUS MOJ0CH, OKCnepUMERTaTBEOE o
METanna B npsimonomoumx LIBE/LT
BPEMs GbL1o BHIMOMHeHO A IT.
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TPy LIBENTEPHBIX Kaj
YCHAOBHS B HUX, 3aBHCHE
H onpejesenus onepexe
penenenne Ckobxeny

CPHBIX Kalubpax B caol
Uexmapessiv u P. A Mang
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Hlsennep Ne 30 npokareiBanu us crann MCr. 3 a pens
Ganounom crare 850 3aBoma «A30BCTAbY. Kanu6por VIS
V pacnonoxenst na Bagkax I kieru Tpuo 850 uncrosoi Jf
Hun cTana. Cpennulfl 1uaMeTp BaNKkoB B yKasaHHOH K@l
D., = 838 mm; Baiku cranbHbe. TeepaocTh MoBepXHOQ
-BankoB 35 enuuun no Hlopy. Cpeguas OKpY?KHasi CKOpog
BalKOB v, = 4 m/cex. TemnepaTypa npokaToipaeMoro meral

ma B VII xamu6pe 1070 °C, B VI 1050 °C u 8 V 1030 °C.

Hcxonuble panmble, HeoGXxomuMble IJIST_pacdera cpejuel
SHaueHUs KodpduluenTa TpeHus f, yria rpenus B, yraa 3
XBaTa o ¥ KPUTHYECKOTO YIJla y PH NPOKaTKe NoJockl B V [ I
V kanu6pax, npusegens! B 1264, 3, NPH 3TOM 3HAYEHHS CPE

Hcxomuble naHnbie 1as pacueta I B oo, v

TIpubeiennas sbicora : i
= Cpeannit Cpennss cKg
Hoe nosocs!, Mt CgeAHee pabounii pocTh CKOl
ey OOaTUe | muamerp | BoTSKKa |memns metad
= nocne - D i OTHOCHTe bl
1o MPoxozal npoxona phis i BIIKOB Uy
1 ' Mjcex
viI 53,8 35,6 18,2 802,2
Vi 35,6 23,6 12,0 814,4 1,518
vV 23,6 18,4 5,2 819,6 1,383

Hero ob:xatug HAaxXOAUJM [10 PA3HOCTH NPpUBEJEHHBIX BLICOT

JIOCHL 10 U nocJie npoxona [37), a anavenue cpenHero paﬁoqe

Avamerpa D, no ¢opmye -
D,=D.,—h,.

Cpennee 3nauenue xospduunenta TPeHHusa fy; npu ycra

BUBLIEMCA IPOLECCE MPOKATKH, YUHTHIBAIOLIEE BJMAHHE CPe)
HEH CKOPOCTH CKOMTbKEHUS Uy, MeTa/IA B ovare aedopMaril
onpenensan no gopmysne T. M. Fony6esa u M. A. 3afikonl

[38]

fy="roz,

rae fo — ycaoBubIl KOS(PuLUEHT TPeHust, papHblil (0,33=

0,10) X (1—0,160,,);

CK/ >

Z — Xo3QduuHeHT, onpegenseMbi K3 BbIDAKeHHS |

lgz= Tgp—t

rae Ty, — Temmeparypa miasieHys MeTasa;
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'Taﬁnnua;

—e— 107, (29

{ — TéMileparypa npoKaThiBAEMOro MeTaslaa;
C — conep:kanue yriaepona B cranu, %.
(LpeHsA CKOPOCTb CKOJBKEHUS U, B ouare Je@opMaluH

NKA3bIBAeT HHTEHCHBHOCTD NI€PEMENIEH U HOBerHOCTH noJ1o-

Il OTHOCHTEJNBHO TIOBEPXHOCTH BaJKOB. ITa CKOPOCTb MHpPH-
Mi11KeHHO MOXKeT OBITh ONpeneseHa s HalWHX YCAOBHH NO
jhpay e

UpAhiep . ‘e
e = g1 Mmjcex. (23)

C yueToM BJAHMAHHMS MaTepuasa BaJlKoB, Ha KOTOPBIX NPOK3-
/\HTCS NPOKATKA, ¥ XHMHUYECKOrO COCTABA MPOKAThIBAEMOTO

Biiraia, gopmyny T. M, Tony6esa u M., A, 3aiikopa jJsi

fipciesneHust KOo(ibUllHeHTa BHEIUHErO TPEHUs NpH YCTaHO-
liniUeMCS Mpollecce NMPOKATKU MOXKHO BBIPA3HTh

fy=FkkJy, (24

e ky — KO(pPHLUEHT, yUUTHIBAKUIMHA MaTepual U COCTOA-
HUe MOBEPXHOCTH BAAKOB (A5 HOBBIX - CTAJbHLIX
BaJKOB Ry = I,1; 0Jsi cTaJdbHBIX BAIKOB C CETKOMH
pasrapa ki = 1,1—1,2); _

ky — K03b(ULKHEHT, YUHTHBAWKI BIUSHIE XMMUUECKO-
ro cocTaBa fpOKaThiBaeMOH CTaJH Ha KO3(MhUUUEHT
TPeHUs (LI MajoyraepoAucToif cramu k; = 1,0).

3uas 3pHauyenne KosppuuuenTa TpeHus [y, HAXOAMM yroa
peunst Py us Buipamenus f, = tghy. Yroa saxpara ay onpe-

\t/IIM TIO M3BECTHOMY CpefHeMy paboueMy auamerpy D,
piccunTeiBaEMOMY O dopmyae (20), u no cpeaHeMy 06XKaTHIO
A, KaK pasmuue MexJy IIPUBEJCHHBIMH 3HAUEHMSIMHA BbICO-
Iii TOJIOCH JI0 W Tocie mpoxona (cM. taba. 3). Ilocae storo

iatiieM yroa y no gopmyJse (19a) u onepexenue S, no ¢op-
hyne (18). C '
[anee onpeneanm orcTaBanye 1o gopmyJse

o 0y %
JI¢ ) — BHITAXKKA B JAHHOM IIPOXOJe. :

PesysnbTaThl pacueToB Koa(duiueHta Tpenus f, no dop-
myae (24), yraa TpeHusa [, yrja 3axBaTa o, KPHTHUECKOTO
yiua v no dopmyae (19a), onepexenus S, no dopmy.ae (18)
il orcraBaHnsg Sy no gopmyne (25) npuBeneHH B Taba. 4

HefiTpaJbHyl0 JHHHIO KaJuOpOR ONpejensiyii MeTOJOM,
nllicaHHbIM B pa6ore [39].
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Pesyanrarsi pacueror f,, B, o, v, Sp, Sy

S N
Kospiu- Kp#Ti- | Opepeie- % %
Homep WHEHT Yroa Yrox wecKul ul?w N S
KaaHEpA TpeHHst TpeHHst | 3axpata yrou & N
. v . a v h ‘l‘\F
3 e
0,0535 &'k
, , /74
Vil 0,330 0,318 | 0,2130 | 0,0709 535
0,0656
vi 0,341 0,3285 | 0,1715 | 0,0633 556
' 0,0480
14 0,390 0,3716 | 0,1129 | 0,0479 380

TipruMeuaH de. B uncautesae — abcoNoTHoe 3HaueHHe, B 3HAMeHaTese — U
cuTensHoe, %.

3Hast MOoJIoKEHHEe HeHTPAABHON NUHUK U BEJUUMHY Ofe
JKEHHS] M OTCTaBaHMUsI MOJOCHL B Kajaubpe, MOXKHO IIOCTDOH
3NIOPHl pacHopeleseHns CKOJbXEHHA MeTaJja 1o pasBepHy
“teim VI, VI u nepexoxHoMy V IuBejJiepHBEIM KanpOp
(puc. 37). : / s S ,

[Tosioca BEIXOAHT U3 BAJAKOB €3 yuera onepekeHus co CKIE | |, Prcle %
POCTBIO, COOTBeTCTBYIOUIEH cpelHeMy pabouemy JHamer

3 - ps
[}

onpenenseMoMy 1o gopmyde (20). [ w
. o S
Ecnn yuects onepexkenHe, TO AHaMeTp BaJKOB, CO CK 1 R a i
POCTBIO KOTOPOTO II0JIOCA BLIXOJHMT H3 BaJKOB, MOMKHO O B3 §§' S5
NeNUTh U3 BLIPAKEHH 5 le N =
. ! N Ll N
Dy =D, (1 +8p). TR @
) IR r g
Cnenosatenbro, B Touke 0 xanubpa VI, coorsercTByil ~ § 4 N
wel Do = 845 mm, VI xanubpa — Dy = 868 mmn u V klib@ = NI 38
aubpa — D, = 859 mm, CKOPOCTb BajsKa W MeTajsa COBMfik 's:{{l QUL ] s
JlaeT ¥ HeT CKOJIbMKEHHS MeTajsa OTHOCHTEJIbHO BAaJKa. 2| g R R
[IpuHuMas cKopocThb BbIXOAA mojiockl 3 V// xanulpa dhf = \;v\l
100%, MOXHO OIpelesuTb CKOPOCTbL XapaKTePHBIX TOUGH 13 NS 2 =
Ka,7ubpa U BeJHHUHY CKOJbKEHHU ST IPOKATEIBAEMOTO MeTaJlad N é ~NS S
Cxonbxenne Toyek ! — 6 wma soixoge VI xanuophf S SR -
(puc. 37,a) onpelessfOT U3 BHIPAKEHH A Q™ §§§ ‘%’
i b,
D, — D,
S=-2-"0100%, (27)
Dy %

o vil, Vi
rie Dn — JuaMeTp BaJiKa B /1-HOH TOYUKeE. e, 37. Cxempl 3110p cKOJABLMeRHS MeTaMna no nepHMerpy

| canu6poB NpH NPORATKE lIBeiIepa Ne 30 no paaaepﬂymﬁ Kanu6pos-

ke enocofoM NOCTEIEHRHOTO crufauud TQJ0K
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MeTaJ/1a NMoJoChl, HMEKT 3HaK MUHYC, a e OHepexKaeT
Tanjl — 3HaK IJIIOC.
JlnameTp Basnka, COOTBETCTBYIOLIM{I CKOPOCTH BXOJd
Tajsia B KaJuGp, ONpeNesuM M3 BbipazKeHHs!

’ ’ D

D, =—2,

i
Torna ckoabykeHue Tex ke Touek [/ — 6 VII xaijl
(cm. puc. 37,6) OTHOCHTEJNBLHO NPOKATHIBAEMOIO MeTaJJld
BXOJle OTpeJie/iuM CleyomuM o6pa3onm:

’ Dﬂ- 0
8" == P22 100%.

‘

-

myJe (27) u Ha BXoze 1o opMye (27a) no KOHTYPY pa 3eepll
TBIX V5[1, VI u nepexoxnoro V kamuGpos npejcrasJieHM)
tada. 5. '

Tat6auulh
CkoJibeHMe 10 NEepHMeTPY Pa3BePHYTHIX M NEPEXOAHOTO KaJaHGPOR

3Ha‘leHl/lﬁ CKOJVIBXXEHHUS MCTaJJa NOJOChHI OTHOCHTEJABHO BaJIKOB B Tﬂ
Howmep R % j
wanubpa
e ] s | | s
i 40,5 | —14,1 922 | —4,7] —1.,4
47,9 | 26,5 | =43, ¥40,3 | F45,2
VI 40,5 | —14,6 | —3,5 | —6,9 | —2,1
+52,5 | 29,6 | +45,5 | r41,3 | 48,6
v 47,3 | —13,2 | —3,2 | —4,2 | 1.3
48,5 | 20,1 | 34,0 | +32,5 | T40,1

ITpuMeuanwue. B uncautes S0
. e ykasaHbl sHauenust S, B 3HaMmeHareje —S’, @
BETCTBYIOULHE TOUKaM CO IUTDHXOM Ha puc. 37. ' 3

Ilo paccunTaHHBEIM 3HAYUEHHSM BeNHUHUHBL CKOMbXKEHH S M
Tajna B Toukax /—6 VI/ xanu6pa nocTpoeHbl 3n0pa CK
XKeHus MeTasjia Ha BBIXOJe U3 Bankos (puc. 37,a) u 31
CKOJIbYSEHHMS MeTasia OTHOCUTEJBHO BAJKOB Ha BXOJE B B
xu (puc. 37,6). : : 4

AnanornyspM 00pas’oM MOCTPOEHBI BMIOPH CKOJIbKeH|!
- MeTaJsna Ha BXojae M Brixofe V/ u V kanudpos (cM. puc.

M3 cxempl cxospXenus MeTajdsna 10 NePUMETPy MOC
HEro UoAHOCTHIO passepryrtoro (VI/) xanubpa crepyer,
MaKcHMaNbHOR CKOJbXKeHHe Ha BhXoAe HAO/IOA3eTCHA B

124

o 2 u coctapasieT 14,6%. B Touke 2 BajiK{ OTCTAIOT OT MpoO-

\ThiBAEMOrO MeTajja Ha 14,6%, 4To COOTBETCTBYET H Mak-

(nuabHOR Ppa3sHOCTH CKOJIbXK€HUA HAa BbIXOIE. Ha Bxone B

(ouice 2 panku onepexator mMerana Ha 29,6%. Makcumaib-
[0¢ CKOJDbIKEHHE BaJKOB .OTHOCHTEJBHO NPOKATLIBAEMOro Me-
[aia Ha BXoJie 6yeT B Touke /’ ¥ COCTAaBHT 52,5%. -

PasHuua MEXAy MAKCHMAJbHbIM U MHHHMAJIbHBIM CKOJb-
wenveM Ha Bxoje VI xaiubpa cocTaByT 52,56—29,6 = 22,9%.

Ciiefyet UMeTh B BUAY, UTO PasHOCTh B BEJHYHHE CKOJb-
JKCHUS B M3BECTHOH Mepe XapaKTepus3yeT TaKxe H PasHOoCTb
\ BeMUMHE M3HOCA BAJIKOB B JaHHBIX TOUKax kanubpa (B 3a-
BUCHMOCTH OT MCCIeAyeMOro ¢hakropa). _

CxeMa CKOJbKEHHS MeTajja IIo IepUMeTpy NePBOro me-
pexogHoro (V) IIBe/IepHOTO Kajubpa nokashiBaer, uro MaK-
CliManbHOE CKOJbXKEeHHe Ha BBIXOje Habjiofaercd B TOUKE 6
Il paBHO — 14,3%, a B TOuke 2 CKOJIbXKEHHE COCTaBJseT
13,2%. Ha Bxoie B TOuke 2' BaJKu ONEpeXaioT MeTajl Ha
90,1% . MakcumManbHOE CKOJbXKEHHE Ha BXOJE GyleT B TOY-
ke I’ u cocraBut -+48,5%.

Pasyuna Mek1y MaKCUManbHbIM U MHHUMAJbHBIM CKOJb-
weHreM Ha Bxone V kaaubpa, BAUsonlas Ha HepapHOMEPHOCTD
wanoca pajkos, cocraput 48,6—20,1 = 28.4%.

[Tpu mpouUMX PaBHBIX YCJIOBHMSIX H3HOC Kanu6poB NPONop-
LOHAJEH CPeJHEl BeJHUHHe CKOJIbKEeHH MeTaslaa Mo JJHHE
ouara gehopMALHH, KOTOPYIO ONpelensioT A5 JA1060H TOUKH
kaaubpa Kak :

S48
Sep=— 5.

(29)

HanpuMep, MarcuManbHas CPeiHAA BeJAUUMHA CKOJIbAKE-
nuna GyAeT B TOUKAX 1—1' unnsa VII kanubpa cocTaBHT 24 2%,
Vi26,5%,uV27,9%.

3Hauenne CpejHEell BEJMUMHEI CKONbIKEHHS SaBHCHT OT
(hopMBI U pasMepoB Ka/iuOpa, a TaKxKe OT K03(PUIUEHTA BHI-
r97KKH B JanHoM Kajnu6pe. Eciu HCKIIOUMTH BJAMAHAE Ko3h-
(MLMEHTOB BHITSIKKH Ha BEJIHYMHY CPELHEr0 CKONLIKEHHd,
10 BeUUMHA YCJIOBHOTO CPEJHET0o EKO/MbKEHHS MOKET ObITh
onpejJiejieHa U3 BhIPAKEHU !
Sep
[

Nas touek [ — I’ kamu6pa VII Sy = 16,4%, VI Syer=
= 17,8% u V Syeq = 20,2%. '

(30)

°

SYCn =
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I aBEHCTBO pafouux JAHAMETPOB 110 NepuUMeTPy Kanaubpa.
[lu9TOMY HMHTEPECHO pPacCMOTpeThb BJAMSHHE 3TOr0 (hakTopa
{1 pacHpejesieHHe CUJl TPEHWA NPH MPOKaTKe MOJOCH B pas-
wepayrom (V) u nepexomgmom (V) mBennepHrix kKanubpax
npu npoxarke meeaepa Ne 30,

Jnsi onpereneHust CUN TPeHHS IO NepuMeTpy Kaaubpa
neo6XoAuMo Ha#lTH JAJAMHy ouara JedopMauud B Xapakrep-
iHiX ToYKaX Kanaubpa, a 3aTeM, 3HASA BEJHUHHY CKOJBbXKEHHSA
Ilii BXOJle M BbiXOAe oyara jJedopMallii Pa3BepHYTOTO U nepe-

[IpHBeIeHHBIE PACUETHI-TIOKA3BIBAIOT, YTO HAHOO/bLIAS BE:
JIHYHHA CPEJHErO CKOJBXKEHHS METajsa W BeJHUHHA YCJIOBS
HOTO CpeJHero CKOJIbXKEHUs B Toukax | — /', Kak u ciaeno
B4JIO 02KUAATh, HabaopatoTcs B V Kanubpe. ¥YBeanueHne cpejls
HEro ¥ YCJIOBHOIO CPeJIHETO CKOJMbXKeHHs B V Kanubpe o6bsc
HSETCS YBeJHUEeHWeM €ro BepTHKaJabHOH npoekuuu. Crepo
BaTe/bHO, PA3BEPHYThE LWIBEJJEPHbIE KaauOpbl NpH NpounX
PaBHBIX YCIOBHSX OTJHYAIOTCS MeHbIUel BEeJHYHHOH CKOJh
JKEeHHS MEXY OTAeJIbHBIMU TOYKaMH KaJaubpa, a Takxke MeHb
KM CPEJHHM CKOJIbXKEHHEM B CPAaBHEHHH C IEPeXOjHbIMH
¥ TeM Oosiee NPSMONONIOUHBLIMA Ka/uGpaMi C OnpejeeHHbI
BBITYCKOM TOJIOK. '

[lo pacnpesneseHHIO U BeJHUHHE CKOJBMKEHHS MeTana Il
nepuMeTPy IUBEMJIEPHOro Kajaubpa MOXKHO ONpefesuTh pacos
Ty CHJI TPeHHs B KaJubpe u XapakTep ero M3Hoca.

5 &

Puc. 38. Cxema pacnpegenennss oGxaTuil no nepumerpy V/

passepuyTtoro (a) u V mnepexonuoro (6) kaauGpoBs LiBesasepa

PacnipefieneHme cun TpeHUs MO NEPHUMETPY Ne 30

Pa3BEPHYTOro M rnepexogHoro WBenfiepHbIX

Kanmbpos
P XOIHOTO KaJuOpOB B pacCMaTpPUBAEMbIX TOUKAaX, MOXKHO TO-

(TPOUTH 3MIOPHl CKOJBXKEHHS B 3THX TOYKAaX M0 AJAMHE ouara
necpopmanyn. Ilgomanu amop CKOJNBXKEHHST MOKHO NPUHATDL
IPONOPLHOHAJNLHEIMA paboTe CHUJI TPEHHA, YTO H ONpejenser
KA4YeCTBEHHYIO KapTHHY pacnpefe/eHHus CHI TPEHHS MO nepu-
MeTpy Kaaubpa.

A FlpumMeHeHHe pa3BepHYTOH KaJWOPOBKH CHOCOOOM I1OCTE:
~TIeHHOTO CrubaHus MOJOK NP MPOU3BOACTBE Psa CJAOXKHBI
npoduJsel Npokara, B TOM YHCJA€ M IUBEJJEPHBIX, IPHUBE/Y
K YJYyYUIEHHIO CKOPOCTHBIX YCJIOBHH npoxaTku. Ilociell
Hee JOJXKHO 00ecneyuTh yMeHbLIEHHE paboThl CHJ  TPE:
HHUA, OKasbiBalolieH ONpeleseHHOE BJHsH{ME HAa H3HOC K4
nu6poB. ’

M3BecTHO, 9TO IPH MPOKAaTKe IIBeAJePHEIX MPodHIeH OTMER
yaercsi HePABHOMEPHBIH H3HOC KaJuOpPOB, OJHH YacTH KaauOs

Tabaunnga 6

Ofxatus, paGouve AMaMeTphl M AIHHA oyara JdedopManuu
B XapPaKTEepHBIX TOYKAX KaaHGpoOB

Touku Kanubpa

POB IO HX MEPUMETPY H3HAIIMBAIOTCs OOJbile, APYyTrUe — Homep
menbine [10]. D10 mpUBOAUT K HapyILEHHIO pexuMa 06Ka Toxazatetn “apﬂ“ﬁ‘ P PR 4 5 6
THH, NPEXyCMOTPEHHOrO KaJauGPOBKOH, YXV/IIEHHIO KauecTs )
Ba MOBEPXHOCTH Npokara u T. A. [locnennee BLI3bIBAET HEOO- g
XOMMMOCTb .CPABHUTENBHO UACTBIX MEPEBaJOK BAaJKOB, uTQ § Voxarie, mu “//1 28 (75'3 3»8 3,8 1%% 3’8
CBA3AHO C NOTEPei MPOH3BOJNTENBHOCTH CTaNa, Ha KOTOPOMER | i nuaverp, n vi | 872 | 741 | 838 | 80804 850 | 776
[IpOKaTbIBAIOTCA MIBEJLICPLL. . V| 922 | 746 | 832 | 822,8| 870 | 736

Ha HepaBHOMepHOCTb H3HOCA LIBEJJIEPHBIX U APYrux da Manna ovyara gedopmaumu, | VI 55 71 58 | 57 106 63

p p p Py p

COHHBIX KaJu6poB BJHsET psAj HaKTOPOB, B TOM UHCIe PaC A 4 43| 73| 41| 4l 81 38

npefeneHne CUJ TPEHHs ‘B OTAEJBHBIX YacTsX Kajaubpa. 10
CBfI33HO C HEOJHHAKOBBIM CKOJDbXMEHHEM METa/ijia IPOKaThl= |
BaeMOH IMOJIOCH 110 IEPUMETPY LIBEJJIEPHHIX KaauGpoB BCaeds
CTBHE CYILECTBEHHOIO HepaBeHeTBA pabounX AMaMeTpos. IIpus-
MEHeHHe pPasBepHyTOH KajubpPOBKH HECKOIbKO YMEHblUagh

126 S

JnuHy ouara redopMaluu B XapakTepHbix Toukax V/ pas-
HCPHYTOTO MV NepexojiHOTO IUBEJJIEDPHBIX KaJubpoB ornpe-
(iseM rpadoaHanMTHUeCKUM MeTofoMm. s 3Toro nyrem
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roukaX. I'locae sTOro oapeiensem Liuay odara gedop-
i o dopuyite [18]

ldn: V075DpnAhn , ’ | (31)

) A1, — ofxatve B n-i TOYKE OIHHM M3 BaJKOB;
/)., — paGoun#l guaMeTp B n-H Touke Kajubpa.
Sias BeNHUMHY CKOJNbXEHHs B TOYKaX [/-—0 Ha BXOJe H

S48 0/1e pa3BepHyTOTO V/ U nMepexofHoro V uBesAsepHoro Ka-
’ - spesig6% Jopa (cM. Tabsi. 5), CTPOMM 3TIOPHI CKOMbIKEHHs METAINA:
SEH3% o i-;- S§ [0Chl OTHOCHTEJbHO BaJKOB B 3TUX TOUKAX M0 AJHHE oua-
A f:il,lji jehopmanmy (puc. 39).
H‘ ’| | ”}J"l I',l fuTy CUJ TpeHUs MPUMEM NHPOMNOPLHUOHANBHON MAOLIALAM
P
Lds=106 v——,..J 2l 6 — —amt
. S57Z1% 6= 14
Sp+485 a -

Z(Z'g’éf

i, 40. Cxemb! 3MI0p pacnpenesenus paboThi cHJ TPeHHs B XapakrTep-
X Toykax 1o mepumeTpy V/ passepuytoro (a) m V nepexopuoro (6)
LWIBEJIJIEPHbIX KaauOpos

LI5S 10 IJMHE odara fedopMalliy ToueK /—6 3Tux 3aiuTpu-
(aHHBIX YYaCTKOB HAXOJMM JUIAHY BOHBI Ofepemenus Ig,

v (opmyse

Ldy=%f »j

Sly

v =<7

(32)

Puc. 39. Cxema 21I0p CKOMBXKeHHS MeTadsNa OTHOCHTENbHO Bankon I
XapakTepHBIX TOYKaX IO pauHe ovara AedopMaunu B VI paspepHyl

JVIMHY 30HBI OTCTaBanus s, no gopmyae
{a} u V nepexoguom (6) wseanepusx Kanubpax

ZSH = ldll— Zsh‘ s (33)

HaJIOXKEHH A HCXOAHOH MONOCH! Ha KaJubp, B KOTopoM OHa O f |c onepeskenHe v OTCTaBaHKe BhIpa:KeHb B Maciwitade: 1%
AeT MpoKaTeBaThCA (puc. 38), coBMewas HeHTpadbHble JHHMIf ICPEKEH A HIH OTCTABAHNUS COOTBETCTBYET 1 M.
NONOCHE B Ka/ubpe, HAXOAHM OGMKATHE B XapaKTepHbIX TOYf§ [locne 3TOro HeTpYAHO PACCYUTATH CYyMMapHBIE [JIOLLAAH
Kax /—6 (rabn. 6). ’ .  J ) IUTPUXOBAHHBIX YUYACTKOB B KaX/0M NPOXOJE.

YUro6rl ONpefetnTh AIHHY OYara nedopMal i B cooTBel PeaysbTaT pacuera JJIHHB 30H OMePEXKEHUs: H OTCTABAHN
CTBYIOWMX TOYKAX, HEOOXOAMMO 3HATb paGouue JuamerTphl ! '/IOLIa/el BAIITPUXOBAHHBIX YUAaCTKOB NpHBejeH B Taba. 7.
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Takum o06pa3oM, pacuer pacnpefeseHns CHJI TPEHH,
L0151 U3 CKOJIbXKEHUs MeTasla 10 NepuMeTpy IBeJ1IEPHOro
y1116pa, MO3BOJSET Ka4eCTBEHHO IPOrHO3HPOBATh XapaKTep
joca Kanuépa, KOTophlil C/1eyeT YUHTEIBATD NPH KanubpoB-
i 3AJKOB. .

IBpecTe ¢ TeM CJIEAyeT HMETh B BHJLY, UTO U3HOC KanuGpoB
U ICHT HE TOJBKO OT CKOJBMKEeHHI-MeTadsa 1poKaThiBaeMou
(JIOCHI OTHOCHTEJbHO [OBEPXHOCTH BAJKOB, HO M OT TeMmIe-
|1y pHBIX YCJIOBHH IPOKAaTKH, XHMHUECKOTO COCTaBa, TBEp-
)cTH MaTepuajia BasJKOB, MapKH NPOKAThIBaEMOK CTalH, pe-

Ha ocnoBanuu NpOM3BEAEHHOT'O pacdeta CTPOUM @
pacnpezenennsi paboTel CHA TpeHHs no nepumerpy VI
BepuyToro (puc. 40,a) u V nepexonnoro (puc. 40,6) wse
HBIX KaJubpoB. !

Ta6nuua 7

Jnvpa 30H onepexeHHst W OTCTaBAHUS H MAOWAAU
3alITPUXOBAHHBIX Y4acTKOB (puc. 39)

JUNRKa SOHBI, i Cymiapuas mao- ivia 06:KaThil W APYruX GaKkTOPOB, BAMAHKE KOTOPHIX B BBI-
Caomna onepexenin | - otcrasanns e 01 PHBEICHHOM PacueTe He YYUThIBAIOCE.
Sh ZSH Fy, nn2
VI kambp
1 — 55,0 1457
2 25,5 47,5 874
s 4,0 54,0 1262
4 8,2 48,8 1036
5 4,4 101,6 2474
6 14,4 486 944
V kaaubp
1 — 43,0 1200
2 29,0 44,0 633
3 3,6 37,5 643
4 4,7 36,3 600
5 — 81,0 1676
6 16,6 21,2 315

[TpunumMaeM BeNWYHHY M3HOCA (B 3aBHCHMOCTH OT CKOM
JKeHUs) IPONOPIMOHaLbHO padoTe cua Tpenud. Toraa nocty
eHHbIe CXeMBbl NPEJCTABJSOT KAUCCTBEHHYIO KapTHHY HIH
pasBepHyTOro M MNePexXoAHOIO IIBENJIEPHBIX KaauOpoB |
BO3JIEICTBHH Ha HHX TOJbKO OfHOTO (haKTopa, a uMeH
CKOJMbXKeHus NpPOoKaTHBaeMoro MeTtanna B odare jedopMi
AU, .

W3 puc. 40 BuaHo, 4TO pacnpeaenenve padotol cua 4f
HUS T10- KOHTYPY DPasBepHYTHIX. U NePeXOAHbIX KaJubpe
pe3yJbTaTe CKOIBLKEHHUA METaJ/1a-TaKXKe He B/IAeTCs PaB
MEPHBIM, ONHAKO 3Ta HEPABHOMEPHOCTb 3HAUMTENbLHO MEHB
yeM y NPsSIMONOJIOYHBIXK KanuGpos [10]. '

MakcuMaJbHOTO HM3HOCA CjefyeT OXHAaTb B Touke [
npuseratomell K Helt 061acTH HA KOHIAX MOMKH MO BepXHE
BaJKY ¥ B TOUKE § IO rpebHIO HHKHErO BaJKa.
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Inasa 1l

PE3YJIbTATH! UCCIIEQCBAHUA NMPOKATKM
IWBENAEPOR MO MPAMOMNOCNOYHOU

U PA3BEPHYTOM KAJIMBPOBKE CMOCOBOM
NOLCTENEHHOTO CrMbAHMA NOJNOK

1. AICCNEQOBAHHUE DHEPTOCKOPOCTHLIX MAPAMETPOB
MPOKATKM LUBEJIJIEPA Ne 30

Jis BbIABJEHHS MPEHUMYILECTB H HEJOCTATKOB Pa3J/iny
cnoco6oe npoxatku (GacoHHHX npoduaed 6bwo nposeid
CONIOCTABUTEJbHOE HCCACA0BAHHE 2HEPTOCKOPOCTHHIX Majf)
METPOB, CKOJIbXEHHs MeTaJsja M paclpejefieHus CHJI Tpel
MO NepUMeTpy LIBEAJEPHOro Kanubpa, a Takxke u3Hoca |
Ju6poB, GOpMOM3MEeHEeHHs] MeTassa o NMpoxojaM INpu Iif
KaTKe WIBEJJICPOB 110 NPSAMONOJNOUHON KannOpoBKe C yBell
YEHHBLIM BBEINTYCKOM NMOJOK W PasBepHYTOH Ka/JuGpOBKE CIOL
6oM mocTeneHHoro crubaHus MoJoK. '

51 onpenesienusi 3HEPTOCKOPOCTHBIX TapaMeTpoB Ij
kaTku weeanepa Ne 30 (mo TOCT 8240—56*) na o6xuMil
ket 900, a takxe Ha [ u I] xnetax Tpuo 850 pesbcobadd
HOTO CTaHa C MomMollblo ocuuJsorpaga turna MITO-2 Goil
3allHCaHbl Ha MJIEHKY BEJAMUHHBI TOKA ABUTATENsT, HAT P KEH|
U uducga oBOpOTOB, a TakKKe TOK BO36YIKAeHUs IBUTaTel|
Tox sikopss asuratesnss NOABOAMJICA K BUGpaTopy OCUHJI i
rpada oT yHTa Lenyu AKops yepe3 105aBOYHOE CONPOTHBI
nite. Yucao o6opoToB AKOPA TJaBHOrO JABHTraTesst usmepsill
NOAKJIOYEHHEM BUGpaTropa K Taxoremeparopy Toxe uepilh
no6aBoyHoe conpoTuBaeHue. B KauecTBe oTMmeTynKa BpeMelll
gcronb3oBani o0plyHblH BuGpaTop, K KoTOpoMy uepe3 100d
BOYHOE CONPOTHBJEHHE MONBOAMJCA MNEpPeMeHHLIH TOK Ip
MBILIJIEHHOE YacToThl (50 ey).

Iasa onpeneseHus TapUPOBOYHBIX JAHHBIX CHJB TOKA
HANpsAKeHNs ¥ uyucaa o6opoTOB ABUTATe/S 3aXaBadH DEXHs
Ml paBoThl ¢ U3BECTHEIMHE 3HAUEHHSIMH M IO BeJAMHHHE OTKJI
HEeHHs COOTBETCTBYIOWHX KPHBBIX OT HYJIEBOH JIMHAH Ha OCLUIN

132 | j

!

ojHoro MminuMerpa. Tak, Ha-
'|.||$m\f1ep', eC/IM KpHBas HaNpsUKeHus ABHTATeNd OTKJOHAIACH
O HYJEeBOH JIMHHM TpH Tofade Ha JBUraresb HaI'lpFI}KeHHF{-
800 6 Ha BeauuuHy 6,8 mm, TO 1 M OTKIOHEHU? GyNeT coCcTaB

800 Takuwm ke 06pa3oM ONpefesIsay Ueny 1 ma BJst
6,8

ClJibi TOKA M 9ucjia 060pOTOB ABHIATEN . 3aTeM OCIUANOTPaM-
\a C ITOMOLIIO VBendKTe s Obliia iepeneceta HaHMHJIJII/IMeTpIEB
nylo GyMary ¢ TsTHKPaTHBIM ypequuenuem. Ilocre ;a;;)ﬂx
llepeHeceHHsl KPUBBIX CHJIBL TOKA LeHd 1 mm OTK.HOI-[eHI/IeJI“qe-
KPUBbIX OT HYJIEBOH JIHHUH C yHeTOM NSATHKPaTEOTO y? e
f#sl yMEHbLIKIACE B NATh pa3 v L/ HaIPsIXKEHUA CocTa :
(800 : 6,8)-5 = 25,5 6 B 1 au OTKJIOHEHHS . .
Jljist CH/bL TOKA ABUTaTels ¥ 4HCAA 06OpOTOB, NOCTYTH
aHaJOTHUHBIM 00pasoM, HOJNYYHM: a) MaciuTab CHJIEL TOKE_I
yeuratens 227,6 a B 1 mm; 6) macmTab 4ncia 06opoTOB ,ILBI/I-
ratens 2,4 06/mun B 1 mm. [\ BpeMEHH NPU ABUKCHHH J1eH
KM CO CKOPOCTBIO 4 ma/cex C yueTOM NATHKPATHOTO yBeJauue-
-1%— cex B 1 mm. Paccrosnue (sm) Ha OCIHIIOrpamMme OT
MOMeHTa 3aXBara :
y3MepeHHoe M0 HYyJeBOH JHHHH H YMHOKEHHOE

(orpaMme ONpeielsny UeHy

ATh

HUA

MeTajja BajkaMH JAO MOMEHTa BBIXOAQ,
pa Macmrab

BpEMEHH (E cefc/MM>,
(8 cex) (puc. 41,1,2). Takum xe 06pa3oM ONpeJensa 1 Bpe-
v lg?c]ifo;mne Mo BepTHKadW OT J100O0H TOYKH Ha HYJIeBOH
JWHME 10 TOUKH HA KPUBOf CHJEL TOKA ABHT AT, YMHOMKEH-
goe ma Macltad CHJIbl TOKa (227,6 @/mm) — 3TO CUja TOKa
B JaHHBI{ MOMEHT Bpemenu. K3 ocLuiorpami pOKaTK{ 1?
[ u 11 xaersix 850 BUAHO, YTO HaNpsiKEHHUE ﬂBHraTem{GB npo
jecce TMPOKATKH MOCTOSHHO W PaBHO 800 6. Tam;év[ o) lggsc;ﬁ:
KpHBas ToOKa ABMraTesd ¢ yquon;uI }i?sgig)géunema W BHIOD
' taba ABJASETCH KPHBOH 1 .
HOFOKI;\;:;Se MOIILHOCTH ILBH?‘&TGJIHU CTPOHJIH nepe;lMHomeH?Tegf
OpAMHAT KPHUBOH TOKa h, ¥ KPUBOH HampsKeHH %Ha nocTo-
aHHBIH Ko3dduurenT K, 3aBuCALMH OT maciuraba '?111‘3{216;3
= Khyh,. YKasaunblil KO3QOULHEHT K ¢ yueToM Mac
Gyner umeThb celytoniee 3HaueHue:
K_M\mama' 227625{_‘5‘“’9& 0,03189-
T g m 184-10 ‘ .
[TockonbKy v=const, To KpuBas TOKa eCTh KpHBas MOLL
HOCTH NpH Macwitale M, m = 182 kem B | mAL.

n ecTh Bpems npOKATKH MeTaJjljaa
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paMerpos MpoKaTKu Wgeasepa Ne 30:
; ‘)? — B O3XKHUMHAOH KIeTH 900; (I — 7 — HoMepa

s
0B,

; 2 — TO XKe, B [ KNeTH
11—V II—novepa xamusp

PaMMBl 3aNluCH BHGPFOCKOPOCTHHX na
bCOBANIOYHOrO CTana:
IPOXOAOB,

Puc. 41. Tunuugpee ocwmsuior
- B0 Il TpPexBanKoBOH KyeTH 850 pen

Pacxoj 5Hepruy 3a MallHHHOE BPeMs ONPERessNN MJlaHu-

\eTPHPOBAHHEM KPHBOH MOLIHOCTH 1o opmy.Jie

v Sem
W_ K'r |

rie S,,’m — nJIoulafb, OrpaHUYeHHAad KPHBOH MOIIHOCTH 3a

MaILUHHOe BpeMsI.
Kospdpuunent K’ ompenensnu macmraGaMid MOLUHOCTH M

BPEeMeHH

3600

p___ OOW 2 .
K = 155005 =396 mm%/Kkem 4.

PeayspraThl 06paboTKH OCUHJIJIOTPAMM A/ KaxA0ro 6Jk0-
Ma TmpuBeneHsl B Tabu. 8 u 9. CpeqHIon MOIHOCTA 3a IPOXOJ
ONpeNeNsiyin AeJE€HHEM SHePruH, 3aTPpayeHHol B JaHHOM IIpo-
XoJle, Ha BpeMsl IPOXOJa, B cek:

. W-3600
Ncp = Tp Kem. (34)

HOna xaxporo GaioMa onpejeseHa 3aTpaueHHasi Ha €ro
IPOKATKY SHEPTHs: OTAEJNBHO AN4 [ KJIeTH H OTJenbHO A [/
KJIeTH, & TaK:Ke CyMMapHas >Heprusi, HeoOXoLuMas JJs Npo-
Katku 6mioma Ha [ u I/ kaersax Tpuo 850. CpenHee 3HaueHue
onpejensu KakK cpeiHee apudMeTHUeCKOe HX 3HayeHHH MO
COOTBETCTBYIOIIHM MPOXOAAM. _

B orsvyue oT YNCTOBOH JHHHM DPeNbCOOANOUHOTO CTaHa,
IJie Hamnpsi:Kenwe Ha JBUrareje MOCTOAHHO U paBHO 800 g,
HaNpsiXKeHue Ha aBuratese oGxuMHoi kaetn 900 nepemeHHO
u sAB/sIeTCH (PyHKUMEH HarPy3KH ¥ yncja o6opoTos (puc. 41,3).
[TooroMy [/1s1 ompefieieHHsl pacxoja SHEPrHH HeoGXOAUMO
MOCTPOUTE KPHBYIO H3MEHEHHUsl IoTpebseMofil JBHrareseM
MOILHOCTH B Npouecce npokaTku. Mownocts N, norpebase-
Masi Ha IPOKATKY B KaxJblil NaHHbIH MOMEHT BPeMeHH, PaBHaA
NPOH3BEJEHUIO CHUJIBL TOKa JBHraTessl Ha €ro HanpsXKeHUe B
3TOT MOMEHT BPEMEHH.

Bce usMepeHHble W BLIUHCJIEHHBIE HEPIOCKOPOCTHLIE Ma-
pamerper npokatky uiBesaepa Ne 30 na obxumuol kiaetu 900
Mo NPAMONOJOYHOH KanubGpOBKE W pa3sBepHyToHl KanuOpoBKe
croco6oM MOCTeNeHHOIo crubaHus NoJokK nocje 06paboTKH
OCIULJIJIOTPAMM JUIS KaXkaoro 6JI0Ma NpefcTaB/ieHbl B BHJE
cBofHbIX Tabs. 10 u 11, B KOTOPLIX NpPHBE/IEHBl 3HAYEHHS HC-
c/efiyeMBIX TapamMeTpPOB.
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I

Ta6auua 8

w
o Pesyabtars o6paborku AaHHBIX MPOKATKH weeatepa Ne 30 no npﬁmononoqﬂoﬁ KaJaHG6poBke, 6mioMbl 1—6 21,5 m)
A b ‘ s ’
Homep S, am2 = 305’ Kem -y np’ cex tn. Cex Ncp‘ K8
Kaaut- MHH h
KIAETH pa TKC cpeﬂﬂee P\:::C cpem—xee ::::C cpenuee ':I::C cpe}mee MHH cpe}lHee
MaxKc
3055 7,714
;o | 3058 : 6,15 4,8
w000 | B gqor | 8432 | g |68 | e | 54 ;igg 4687
v 3260 | | 8,23 o 585 8,00 4,30 3562
73550 8,965 | & 85 | 83 47 4,6 3865 3763
v _3320 3441 8,384 9,40 ’ 3096
3520 8,889 | 8719 | 5 | 97 - - 3395 3232
s, %35 | 24,320 ¥
11070 0180 27’—955 25,936 — 24,8 — — — —
3720 9,595 I
17 v —_ > 1,6 3,9 :
125 | 990 | o q1e | 10014 | e | 11,80 | P 4,43 ?2)?212 3027
” 3340 1589 8,434 9 045 | 126 | 5,0 2288
3750 9,470 | % 2,90 | 18.53 75 547 | 5is 2408
3950 9,974 14,5 ,
i 4350 4110 10,984 10,377 —15,—85 15,04 — — ;‘24_24 2484
5 11010 . 28,003 , o
11 19995 11622 m 29 , 436 — 40,37 — — — —
20645 52,325
21 53905 21802 58 8E 55,372 — — — — — —

Taﬁ.nuua'- 9.

PeayabTaThl 06patoTKM AaHHbLIX NPOKAaTKH usessepa Ne 30 no KanuGposke cnocoGOM MOCTENEHHOrO CrUGaHwus, Gmombl 1—6

(21,5 mm)
Howmep S, M2 W= TS%, Kem-q tnp’ cex ln’ cex Ncp’ Kem
Kannb- MHH MHH MHH MKH MHH
KJIETH pa MaKC cpefiiee Makce Cpennee MaKe Cpeanee MaKC Cpeance MaKe cpentee
, 2960 5 7,47 4,70 4,0 5103,9
/ Vii ‘ 3500 3227 8.64 8,122 —5,75 5.20 —5795 5,45 62492 5607, 85
3650 ~ 9,22 6,15 4,8 4602, 3
VI 2410 4156 11,11 10,495 7.55 7,20 555 5,30 5770 7 5241,90
—26]0 3 6,60 8,42 —7’55 8 @4—’8 3449,30
v 3820 | 333 | 900 420 90 | 87 - — | 35380 '
9220 23,29
21 11730 10717 98.75 27,037 — 21,18 — — — —
) 3350 8,46 10,7 3,75 2793,3
1l 1% 7150 3794 9.77 9,582 12,45 11,75 505 4,25 3139 0 2935 ,40
2570 : 95 6,49 7 447 11,2 5,60 6.10 1925 ,6 062 0
1 3250 | 290 | gao AT s | 128 1 70 . 2946 ,8 | 2062,05
2800 7,07 12,6 . 2020,0 - !
11 3566 3391 9.14 .-8,570 5,10 14,40 — — 2975.8 . 212980
8720 22,02 :
Z,, 10966 10135 T I 25,599 — 39,00 — — — —
A 17940 s | 25.31 _
& Zi_n| og696 | 29%%2 | 5586 | 926% | — - - i N T




(Onrompl 1—5)

Ta6anuma 10

SHAYEHHS DHEProCKOPOCTHBIX NapaMeTpoB fpH npokaTke weearepa Ne 30
Ha o0xHMHOA KiaeTh 900 mo npsiMononoumoii KaauGposxe

W/np‘ Kem-4 \Vp, .Kﬁ'mdl WT, Kom-4 W, kem.y
Howmep
poxo- - -
na MHH. cpen- MuH. cpen- MHH. cpen- MHH cpe
MaKe. nee MaKc Hee MaKc Hee Maxc. HES
1 1,175 0 0,2664 [
—— 11,270 0,0410] ——— 0, 3839 O’ﬁ 0,9333
1,385 0,064 0,4932 0,980 |
2 669 0151 0 § y
1’—6 1,912 0, 0,2624 0,1971 m 1,9654
2,118 0,704 ) Q,3831 2,451 !
3 917 | 4
2 0,997 %O 0,0683 0,44 0,518 0,504 0,5479
1,159 0,115 | 0,5626 0,622 ]
4 5 0589 1979
34053 3,173 w 0,1682 L 0,2752 2,845 3,0523 &
3,381 0,252 0,363 3,264 !
5 688 ' 9 2
24568 2,855 _0 0,0519 0,3498 0,4098 ﬂ} 2,4935
3,019 0,105 0,4884 2,600
6 4 835 0 1573 4,84
. 5,123 0,006 0,2229 L 0,2572 ___I 5,088
5,343 0,472 0,3223 5,392 |
7 ,934 0,4228 3,4735
e, 934 4,260 0,0190 0,4647| 3,4734 3,806
4,524 0,0678 0,49%4 4,075
18,271
= 1] 19,530
20,936
Iponomkenne taba. 10
an, Kem NT, K6m N, xem an Make Kem
Howmep . )
poxo-
na MHH cpen- MHH. cpea- MHH. cpen- MHH. cpen-
Make. Hee MaKe. Hee MaKc. Hee Maxc. HES
1 2277 580 511 3297
242 — 660 —_— 686 — | 3424
2545 8 809 882 3704
2 2601 — 1109 4129
— 311 —_— 339 — 1227 — | 4615
3558 8 - 666 1482 5165
138

Tlponosisenne taba. 10

an; Kxem NT. Ko N, Kem an_ Make® em
I1oMep )
”lJOX'O- I H MHH. - MHH. cpex- MUH. cpex-
a ::1:(:, C}l;:él MaKC. Cgeeé-‘t MaKc. Hee MaKc. HeR
1583 670 240 @LS 0549
— — 871 —_— 314 546
3 1904 169 1172 437 3407
4873
4 % 3572 iSQ 444 1—3@ 1560 —— | b187
3960 645 1833 5471
; 3129
2816 584 1003 olzd 58
| — e 649 — 1169 34
g 3082 2879 755 1427 3841
4502
4190 139 1814 4oV 999
— — 404 —_— 2172 49
6 3681 3905 580 2411 5218
2623
7| B0 om0 22 esr | 0 joge w507 | 2930
. 2720 679 1632 :
Iponomxenue Taba. 10 -
Inp. Make' & 1y, 00/Muts Mg 00 [ mun Make’ 06/ mMun
HoMep
R ) : MHH. B MHH. cpen- MHH. cpex-
" :::c. CE‘(;% MaxKe. c“l‘):g MaKe. nee, MaKC. nee
( 53 77,87
: M 8294 —w 12,90 &i— 69,20 | —— | 83,23
9188 28,49 72,88 90,26
58,43 | 81,51
2| 8 g 7,88 19,97 28,43 69,23 | —— | 86,41
11290 45,50 85,47 97,68
79,82 85,47
S| AT cuer | 257 (3805 | 222 gr 70 | 2247 g 50
5852 51,85 82,93 90,96
! 63,12 74,25
¢ _9(10 9755 —5’—65 12,81 —3’— 65,85 | —— 173,69
10555 25,99 69,13 83,40
: 68,68 79,82
5 @ 8638 M 32,88 | —— [70,74 g_ﬁ 84,36
10180 49,83 72,93 : 1,
20 ) 77,87
6 : ———7900 9284 8,80 24,14 6—2’ 66,61 | —— [ 80,96
10078 53,08 69,30 86,42
51 85,89
! ~62—2—2 7256 ﬂz 17,41 23’— 76,43 | ——— | 88,62
7957 36,02 82,58 91,17

139



Tponoskenne Taba, M)

tnp’ cex tp' cex tT, cek [x.x‘ cex tn’ cex
Howmep
npoxo-
Aa MHH . MUH. | cpen- |_MHH. | cpen- | _MHH- | cpen- |_MHH- | cpea-
MaKC cpeanee maie, [ H€® | maxe. Hee | yake. | He€ | make. Hee
1 [1,71 — 1,654 — 2,684
—— 1,886 1,657——12,1200——| 0,32 |=———| 4,29
2,06 ’ 3,200 * 12,63 |7 T|1,387 7 2 6,210 ¢
9 |1,82 1,03 1,962 — 2,923 .
—— 2,255 =="| 1,852|——] 2,509|——| 2,24 |——| 3,60
2,68 ' 4,03 " 773,83 | 7T L, 2100777 (4,610 3,508
3 ILS o sl =0 8561250 0 905] ~—{0.83[2:%2% 4 763
2,62 ’ 1,65| 7 |3,02 | 777 2,601 16,648
41308 007|298 | 6392 % ool — 076M4520
3,43 T e 580 (2,78 |77 3,820 T (6,235
i 3,570 —| 1 4801’840 5 30— 1.00 229 4 215
3,86 ' 3,62 " 12,90 |77 7|2,208| ° 15,223]
6 |4,33 0,12 1,837 — 2,643
—_— 4,687 0,914 2,579|——| 0,52 |[—=—| 3,307
4,94 1,97 4,07 [,010 4,801
7 15,77 6,183 | — 2,440 0,42 5,230
———|—10,210—/——] 2,675 2,11 6,550
7,08| 393,911 10,50 2,80 4,240 8,050

MlpumMmeuyanue. \Vnp——pacxon SHEPriH Ha MpOKaTKy, W/D—To e, Ha DasroH |

ABHTATEJIS]; \X/T—owaqa SHEPrHH TIPH TOPMOMXKeHHH; W—TOoNHLIA pacxon 3HepruH 3a
NMpOXoA; l_\/np—cpemmn MOUTHOCTb 33 MEepHOA NPOKATKH; NT—To e, 3a MepHoj TOPMO-
KeHus;; N-—To Ke, 33 [pOXOA; Nn

Mage, —3HAYeHHE MAKCHMAZBHOH MOUHOCTH B
AagHOM Tipoxope; [/

1p. mae, SHAUEHHE MAKCHM3JIBHOIO TOKA B JIAHHOM NpOXOAe
f,—4MC0  0BOPOTOB BAJIKOB B MHHYTY MPH 3aXBaTe; n,—TO ¥e, TpH BeIGpOCE;
Nyaxe—TO K€, B JaHHOM NPOXOZE; lnp—BpeMﬂ OPOKATKH; fp—apemx pasroHa paBHra-
TeNst; { —BpeMs TODMOKeHWs ABHraTensd; f  — —BPEMH XOJOCTOTO XOAa; { —Bpems na-

v3; tu—BDEMYI UHKJa: MuEHMaibHOoe 53,20 cex, makcnmanaesoe 57,6 cex, cpeanee 55,18
cex.

Ananus NONYYEHHDbIX ONbITHbIX AAHHbIX

Jlsi pcesie/loBaHKA 9HEPTOCKOPOCTHBIX ITapaMeTpoB MNpo-
katky msessepa Ne 30 na [ u [/ wnetax Tpuo 850 pensco-
6a/04YHOTO cTaHa OBUIO CHATO WIECTh ocUu/jorpamMm. Tpu
OCHHJJIOTpaMMbl XapaKTEPH3YIOT NpokaTKy iuiBesgepa Ne 30
1o KaauGpoBKe ¢ yBeJnueHHBIM 10 15—20% BEIMYCKOM MOJOK .
¥ TPH OCLHJJOTPAMMbl — IPOKATKY LIBessepa o Kajan6pos-
Ke crnocofoM noctenenHoro crubanus nosok. Ha xamaon us

140

fjavCHHSA BHEPrOCKOPOCTHBIX rmpameTpc:BOB
11 00WUMHOH KJACTH 900 no Kajnuop

Tagauua 11

npy TpoKaTKe wiaednepa
ke cnocofoM OCTENeHHOro

Ne 30

cruGanus TNoaoK (Gaiombl 1—5)
N W, kem-4 W, Kem-4
Wnp’ K- \Vp, Kem-4 T . |
e
.'I_;' —_— ) ) ad - MUH cpen
§ o ‘ Clggg- \::1]::1 I CPE):g— :auc_-\ ch:e MaKc \ nee
MaKe A '
0,619 0,420 0 567
1,031 0,025 t , 0.6744 ,
] 1,2;)6 123 0,155 0,11# 0,7510 0,722
96 0,382 1,726 03
L9601, 950 0,054 0,3208 - 10,4560 - e 2,1
E 2 563 0,516 0,6430 s
, 0 0,074 0,635 0 6670 1,204 499
1,61 1,897 | === 0,3000 , ———1 600
L 0 146| 0,558 0,7305 ,r
’ 0,032 0,500 6996 1,505 1,625
1,876 2. 113 —— 0,2212 5 0, Teol |
Lo 7T 0,838 0.788 ,
2,141 0,015 0258 0,347 05733 1,477 | 725
5\ 5| 2277 0,081 00259 4 6986 5,033 | "
4 , 4,397
4,62 0,159 1 5700, ——= 10,2926 == 75 5,339
¢ 5,788 5,000 1,547 | 0,4977 6,
3’332 - 9 0,743 0 7845 2,602 9,914
! ‘3,913 3,585 0,271 0,110 0,85291] ' 3,220
b 1—7£6—0 18,257
20,352 |
Tpogosuxenie taba. 11
N, kem N“p_ Make’ Kem
o N_, xem
an, Kem o
R e
! ‘.DM‘ep- MHH cpes- MHH cpen-
I‘ Zao o \ c%?é- ' l::::: \ C\:ég‘ MaKe Hee marc Hee
MaKC
‘ 418 2854 150
| %E 2495 12?: 1781 —6€9—‘ 546 —‘3295 3
2692 2955
5612 689 1083 1241 1370 4943 5010
2 | s | P 20 10950 T1452 5470
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Ipopoaxente TabT.

Rl N np rem N o e N, kem N ’
Hoxep np. Make'
Aa MHH, CDUL‘ MWH. cpe- MHH.
MaKc. Hee MaKe. Hee MaKe c*?:é'k s
. MaKc.
2493
5 1205
1128 3348 | —— | 1275 700 97 3678
1401 1218 4 4797
. §2?2 0612 1074 1882 961 3348 ]
20.4 2469 1188 1072 4216 5
568
5 429
318 2953 | —— 1572 142 1299 3520
ol 2099 1622 4603 33
5 — 2361
— | 4948 | — 5204
5717 o0 | 9% ames | 22| 7o | O
Q
;| 2670 l 9081 97 | o6y 990 | 3511 )
3327 1427 2520 1586 4100 3788
TipojomKkenne Tabi,
7 :
S np @ J f1y, 00/ mun ngs 06)mun n
NHOX0o- e
A MHH
cpen- MU
MAKC He% MaKe ce{i%- n;f:\: C}E’geﬂ‘
4863
) 595 20,85 78,50
5473 45,50 33,78 85,00 81.80
8047 19 ’
5 8779 ,62 67,67 78
, ,76
10750 46,98 30,04 78,76 [E 82,03 768
A 6975 31,28 , ’
. 2503 | 128 71,52 85,81
8566 5796 | 0% | 50,51 78,07 | 916 | 879
5856 5,35 , ’
i) —_— —_
i 6182 , 79,78 86,76
6606 43,38 24,54 88,63 86,00 92,32 8558
& 6119 6508 6,95 9006 75,13 76,38
7707 97,48 ’ 83,32 79,95 88,64 81,86,
. 13868 6799 7,13 06 56 66,51 66z51
730 53,75 ’ 7125 69,20 78,05
60 o
7 6@?2 6611 jg’g 32,60 82,26 84,98 92,11
| ,00 92,11 J 92,76 28
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TTposoJuKenHe taba. 11

i e e

‘ tnp' cex ip, cek f. CEX fx. 50 cex fe cex*®
N S o e
o | wnn | cpen- | MHH_| cpen- aus | cpen- | MMB | cpen-

MaKe cpenies MaKC nee | wmaxe | N€€ | maxc nee | yaxc | M€
1,45 0,475 1,20
Ly ey | 00T b
, 88 1,04 1,55
l 1,70 0,50 1,14
0 — 1,97 22,03 L
\ 2,38 3,46 1,78
1,98 0,66 1,91
et I 2,08 2 1,64 Y
| 2,17 2,52 2,08
,41 0,32 1,17
| g' 2,96 201,29
3,59 2,45 1,68
2,70 0,28 1,13
h — 2,83 2222 10,75 | =
3,23 1,80 2,90
: 3,16 0,95 0,91
0 3,68 2250 2,03 | 55
4,23 3,35 3,72
3,95 4,30 10,47 1,98
——10,98

‘1472 219,45 (2,35

OCLLA/IJIOTPAMM  3ATHCAHO. ceMb — A€BATD GJIOMOB. Duepro-
(KOPOCTHEIE napameTpul 3aMucHBaAUCh 1PH pOKaTKe o/LHOM
i Tofl ¥e MoJIoCht B I u Il xkaerax TPuo 850.
C gaxxo# OCILH 0T P aMMBL Gpl10 REIOpano Mo ABE TIOJI0CH,
\A{Ch KOTOPBIX HE MUMEJd HuKakgx fedexToB. Kpome 3TOTO,
i1 CpaBHUMOCTH pe3y/bTaToB ofman AJuHa HecTH 6JIIOMOB,
1pOKATAHHBIX 1O npﬂmononouﬁoﬁ kanubpoBKe 1 KanubpoBKe
cuocoboM MmocT crapasiga 21,5 a.

ereguoro crubanus, €O
Taxum o6pasoM, AIA Kaykaoil U3 gannbpoBoK Beeaea0Ba-
na mp u Il xie-

oKaTKa HI1ecTH OJIOMOB B rect npoxofax
yoit Tpuo 850, BCEro 36 npOoXOAOB MO KanuGpoBKe C yBEIUIE:

ueM A0 15—20% BHLIYCKOM MOJOK H 36 npox0oA0B N0 xanu6-

poBKe CriocoGoM nocTenensoro crufanns OJI0K.
Jlna npoKaTky gesiepa Ne 30 1o npﬂmononoqﬂoﬁ Kanub-

DOBKE C BHIIYCKOM nonok 15—20% 1 mo KaJgnbpoBKe Cnoco-
143



KoaphuuneH Tl BHTAKKM N0 KaauGpam wseasepa Ne 30
KaMOPOBKH CI10COO0OM IOCTENEHHOTO CrHGaHus 3HAYMTENbHO
(oJplIe M KPHBas KO3(PHUIHEHTOB BHITAXKKH 3TOH KaJuOpoB-
wu pacrnosoxkena oline (puc. 42,a). Cymmapuuii xoaddu-
ILHEHT BBITSXKK¥ DU NpoKaTKe LiBessepa Ne 30 o Kanu6pos-
Ke crocoboM NOCTeNeHHOro crufatus Ha YUCTOBOH JMHHHU CTa-

l1a paBeH

GOM JIOCTENEHHOrO CruGanHs HCMob30OBANH 3aroTOBKy 245
X 320 mm Uzumﬂol?l 3,1—3,8 m u3 craan mMapka Cr. 3cm.
CpeonHHH Pacxon 3Hepruu AJAst NPOKATKHU OZHOTO GJIOM
PaBHbIH 1151 npsiMonoiouHol KaauGposku W, = 55,372 kel
% (cM. Taba. 8), oTHOCHTCH K GJTIoMy cpeﬂﬁpeﬁ JUIMHBL [
= 21,5 :6 = 3,583 &. 3uan maccy 1 noe. m Garoma, KOT(Oli')

§ 160 ’
§ /,50& a Q8 Bz = Pyl lhgllghs gty =
S 40 §°§ =1,045-1,075.1,200-1,290-1,383-1,518- 1,473 = 5,378.
2 NES
§ 190 ¥ Cymmapubi¥i KoahduLueHT BuITSXKKH miBessiepa Ne 30 na
‘g Ny y o p N o p A
§ 420 o £ UHCTOBOKM JHHHHU CTaHa Mo NPsAMOIONOYHOH KanubpoBke pa-
N S p
& 110 A RS BEH
N ; R ps=1,037.1,070-1,209.1,200-1,311-1,311.1,390 = 3,526.

I 6 YBe/HueHe CyMMapHON BBITSKKH B KaluGpoBKe IIBe-
NN ,4£ 6 8;5, _ 35 nepa Ne 30 criocoGoM MOCTENEHHOrO CruGaHus OTHOCHTEAbHO
§ § P 4 ‘+1g:@ S IPAMOIIOJOYHOM KaAHOPOBKY COCTaBsAET
SY oL / m, S8 ot — -
§¥mb oL Ryo A s Auzziﬁ.looz%ﬁﬂ.mozwﬁ%,
I M~ &3 E ’ |
TS 5L 83 B 1o e Bpems pacxof 3HEPTHH Ha TOHHY NpokxaTa Ha [/
SN L3 p p =P y np
Sy, . ) , [ N u Il xaerax Tpuo 850 YHCTOBOH JIMHHK CTaHa N0 KajgHOPOBKE

\ Ty m w7 S Crnoco6oM TOCTENeHHOTo CrHOaHHsA B CPABHEHHH C [PSMOIIO-

nouHol KanuGposko# wBemtepa Ne 30 cuuauacs (puc. 42,6)
Ha. :

Wy — W, | —
AW, — 100% = 242012 400% = 5,2%

HOMOD R S0g

Puc. 42, Kpusble cpennei MOLLHOCTH, Pacxola 3Heprun

(1, 2) (@), BEITSXKY U CpenHero Bpemenu NpoKaTku (3,4)

(6) mo xamnbpam 7 w /] TPEXBaJKOBEIX KJaeTeit 850
peqabcofanounoro crana:

1,3 — no npsimononouwoii Kanubposke; 2,4 — no KaaubpoeKe
crocoBoM NOCTeneHHoOro cruanns e

CHuXKenue pacxoia SHepTHHM Ha TOHHY NPU POKATKe LIBeJ-
aepa Ne 30 no kanuGpoBke Croco6oM MOCTENEHHOro CrubaH i
OOBSICHARGTCH yMeHbliehneM paboThl CH TpeHHs OJsarogaps
YMEHDbIIEHHIO PasHOCTH CKOpocTell Mo nepuMeTpy KaauGpos,
Gostee paBHOMepHON jedOpPMaLKK [TO IIHPHHE TTOJOCH] U B CBA~
37 C 3THM yMEHbIIEHHEM iepeTeKauud MeTasia 3 OfHOH 4acTi
Ka/aubpa B APYTYIO B AEHCTBHIO Psifia APYrux (hakToOpOB.

s puc. 42,¢ BHAHO TakkKe, YTO NPH NMPOKATKE B KaanG-
pax ILIIT u [V, Koropeie pacnosioxkensl B Baakax [ KaeTu
Tpuo 850, cpenHsia MOUIHOCTL B C/Iydyae NMPSMONOJIOYHOH Ka-
ubpoBKku (KpuBas ) HeCKOJLKO BbIILE, YeM B KalnuGpoBKe
«CNOCO6OM NocTenenHoro crubanus (puc. 42, a,2), X0Ta KpH-
Bble KO3(pOhUILHEHTOB BBITSKKH PACHOJOXKEHBl HAOGOPOT. ITO
TaKKe OOBSCHseTCHd AeHCTBHEM BbiLIEyKa3aHHBIX (HAKTOPOB.
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rPaBra G = 609,16 kefnoe. m, mosio paccunrath pacxos sHe
;tun warl m npu npokarke Ha  x 1 kaeTax o popmyae

w 55,3
W — e 372
AT TG, T 609,163,583 = 294D Kemew/m. . (3
-BbINOMHEB TOT e pacuer gas KaIHOPOBKH CNOCOGOM 110
CTEMEHHOTO CTrHbaHus, st KOTOpOi W = 52,686 kem-u
(cm. Ta6a1..9) nonyuum pacxox SHepruu

, W © 52,636 :
-— P = ? .
= Gloy 609,163,583 = 2%, 12 kem “4lm.
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Kpome Toro, us puc. 42,6 BujgHO, 4TO KpHBas CpexHerd
pacxofia HeprHd IIpH NPOKATKe IO KaduOPOBKE CIOCOGOM
MIOCTENEHHOro CrHOaHHT HAXOJAMTCA B OCHOBHOM HUKE KPHUBOH
CpefHero pacxoja 3Hepruy Ho NPSMONOJOUHOH KaJauOpoBKE
Uckirouenuem siBasiercs Toasko VI kanubp, rae cpexuuil
pacxXoj, 3HEepruy INpu NPOKaTKe Mo KaauOpoBKEe CrnoCoGoM
IIOCTENEHHOr0 CrUOaHusl BbIIE, YeM 110 [PSMONOJOYHON. D10
o0bsicHseTCA 3HAYUTEABHO §0j1e€ BHICOKHM KO3GbHUHEHTOM
BLITA2KKH, KOTOPLIH B 3TOM KaJaubpe 1o KanubpoBKe CIIOCOOOM
MocTereHyoro crufanus paeen: pug = 1,518, a B npsmonomnous
HOH kKanubpoBke -pg = 1,311.

U3 puc. 42,6 BHAHO TaK¥Ke, UTO KPUBasg CpEAHEro BpeMes
HU NPOKATKU OJHOTO GJIOMA B C/IyUae NPUMEHEHHST KaauOpoBs
K1 cnoco0oM MocTeNneHHOro crubaHus NPOXOAHT Hike (KpH
Bas 4), yeM TNpM [POKATKE TI0 TNPSIMOMOJOYHOA KannGpoBKE
(kpuBasi 8), u4TO 1MO3BOJISET COKPATUTh LHKJ NPOKATKH B KJEa
X Tpuo 850 npumMepHo Ha O cex.

M1 pcceoBaHus 3HEPrOCKOPOCTHLIX NapaMeTpoB HPOs
kaTky wpenaaepa Ne 30 Ha oGkuMuoi Kiaetn 900 6b110 CHATO
15 ocuumnorpamm. CeMb OCUHIIOTPAMM XapaKTePH3YIOT PO
xatky weejsnepa Ne 30 mo KanuGpOBKE ¢ YBEJHUCHHBIM 0.
15—20% BBITYCKOM IMOJIOK W BOCEMb OCUMJLIOTPAMM — NPOs
KaTKy TOro e npoduss no Kalu6poBKe CIocOoO60M NOCTENEHS
HOTO cTuGanus NoNoK, '

s 06paboTku 6blA0 BHIOPAHO 110 NATHL OJ1I0MOB, 3aNuCh
KOTOPBEIX He HMeja HUKakux jaedekToB. /g CpaBHUMOCTH
pe3ynbTaroB obiuias AJuHA MATH OJIOMOB, NPOKATAHHEIX NON
NpsiMONIOIOYHOH KaJuOpoBKe H KaluOpPOBKE CIOCO6OM MO
cTeneHHOTO crubanusi, nopobpaHa OAHHAKOBOH W paBHOH .
18,2 M. - |

Takum ofpasomM, 18 KaxI0H U3 KaAUGPOBOK HCCAeL0RAHA
IIpOKaTKa NATH GJIOMOB B CEMH NMPOXoAax, Bcero 35 npoxonos
no xaauGpoBKe ¢ yBeanuentbiM 1o 15—20% Boinyckom nosok
¥ 35 NMpoxojoB No KaJuGPOBKe CMOCOGOM MOCTENEHHOTO CTH= |

6arust nojok. OOpaGoTaHHble TaHHBIE OCUMJJIOTPAMM JJId

Kaxjoro 6awoMa npusefensl B Taba. 10 u 11.
Cpenuuii pacxon sHepruu A NPOKATKH CAHOTO 6JIOMA,
pPaBHBI 1A NpAMONOJOYHOH — KanubpoBku W

np.cp

= 19,53 x8m-4 (cm. ta6a. 10), oTHocuTesi K GaOMy cpejnHel 1

aaunet [, = 18,15 = 3,64 .
3uas Maccy ! noe. m Gmoma, paccyuTbiBaeM 1o dopmyJe

(35) pacxon sHepruu Ha | m NPy npoxaTke Ha OOKUMHOH Kae- =

¢ 900:
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Wap.ep 1953 _ g 837 kem-u/m.
Va=—%r 09,1640 ) ~

Bass n3 Taba. 11 cpefnuit pacxoi SHEprut 15l IPOKATKH

o 1ioro 6J10Ma 0. KaauGpoBKe crnocofoM IOCTENEeHHOTO CTH-

foen = . e/1eJIUM

(anmst, Koropblit paBed  Wrp.cp = 18,257 kem-4, ONpPeN
|ACXOJ SHEPTHH Ha OJHY TOHHY:
Wr 18,257

, np. cp ’_____,_’_,:8’237 Kem 4/m.
Wo =0, ~ 59.16:3,6¢ -

T-

CHuKerue pacxojia Heprun Ha Ilm npoxam;puﬂnic;l(ié_
‘e 10 KanMOpOBKE CIOCOOOM MOCTENEHHOTO crubanu
wuMpofl kaern 900 cocrapJier

; 7 — 8,237 0 o
Wo— Wi 1009 — 22T — 2220100 % =6,8%.
;\Wm:,_m/m_l,.mo@_ 8 557 -0,

Vs Ta6a. 10 u 11 BHAHO TaKXe, UTO MDH npoxameg;ﬂg;;
1HOPOBKE -criocofoM TOCTENeHHoro crHGaHSSO }II/IM(e:gsTaBJIHeT
I ku Ba Kaetu YUt
cneiHee BpeMs LiHKJa NpoKar S ;
‘/’I i 51 O’(l)J cex. Tlpu pabote 1O I'IpﬂMOHOJIO‘-IH%P(I) gannépgg
ke cpejfHee BpeMs LHKJA MPOKATKH Ha KJeTH 900 6BLao P
no t, = 55,18 cex. ;

§/MeHbLL}€HHe [UKJa POKaTKH Ha KJ/ETH 900 ¢ BHe?ES:JPIIO
M KaAWGPOBKH CrOcOGOM nocTenenyoro crubanus €oc

=l oo — B8 =500 100 % = 7,58%.

- 55,18

Mty ="

, 6-
Cpejuee BpeMs LUKIa npoxamnéua KAETH 9)22622HKB3CJ§11A_
1 CHH ,
M TIOCTENeHHOro crudary
OB o BHITAKKM, KOTO-
0 K03pPuIUenHTa , -
cTBUE yMeHblIeHus OOLIer )
PbIi pé}llBeH wo = 3,563. Ilpu mpokarxe no npﬂMonoeJ;gq%%%
xamuGpoBKe OOLIHM KOS(QHUIMEHT BBHITANKH ;O% 122}( 1 e
cocTaBI [y == 5,434. Kpowme TOro, Ha KJIETH Hsg Ty
anes1o hacorHbIX Kamuopos ¢ TpeX A0 OJHOTO, B6CB(T36JI b
MEHbIIAJIOCH YKCJIO Iepesad us é(amllgpa By}x(ar?puoxpame . L
i ;0 u3 Tabxa. 12, mp
BmecTe ¢ TeM, Kak BHAHO H o
gJach ofHa
: Tenennoro crufanus 1obas :
N1UGpPOBKE COCOOOM TIOC O ottt
e KJ TIPOKATKH. AHA
KaHTOBKA, YTO YBEJWUHJIO UH e o
i a ecca MpOKaTKU Noxasal,
\ieTpaXKHbIX 3aMepOB NPOLL 20 rena No 30
3 B LeJIoM Np¥ NPOKaTKe
BOIMTELHOCTD CTaHa e et
nocTeneHnoro crudan
10 KaauOpOBKE CIOCOGOM | onperts
5 2 i waern 900, rpe UHKJA NP
Asercst paboToil OOKMMHO Jnoarts
[ 1 a3MepoB HCXOJHOrO
yapen 51 cex. H3menenue p > :
%30 ¢ 340 mm TIO3BONWNO NPH TOH XKe MIOWALH ronepeuHor
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TaGawnua |

Pexum o6mathit na ket 900 npu npokatke wseanepa Ne 30

Hovep Tonuuna HinpuHa
[okasanue | TonOCH Obmatne nonocs | ¥ IHpeUi
Kanubpa npoxopa cTpensl
. MM
Ilo npamonosounolt Karubposie

Kauroska 90° 320 — 245 —
1 1 120 280 40 - 255 10
2 70 230 50 265 10
3 20 160 50 275 10
1 4 55 101 64 280 5
5 0 46 55 285 5

v 6 0 34,5 11,5 300 15
1% 7 0 23,5 11 310 10

Tlo xamubposxe crnocobom NOCMenewHoz2o ceubarus HOAOK
245 320

! 1 95 215 30 330 10
2 50 170 45 340 10
3 10 130 40 350 10
Kantoeka na 90° 350 — 130 —
" ] 4 130 340 10 - 130 0
Kantosxka #a 90° - 130 —_ 340 —
5 60 100 30 - 360 20
111 6 30 70 30 380 20
7 0 40 30 400_ 20

CeueHus, COKpaTHTb UHCJI0 npoxoaoB B kiaetu 900 mo naTH
(ra6a. 13). Iluxka npoxaTku Tenepb yxKe Onpeensercs Kie-
TsAMu Tpuo 850 u CTaHOBHTCS PAaBHBIM 42 cex, 4TO COOTBET-
CTBEHHO MOBBICHJIO ITPOH3BOAUTENBHOCTL cTaHa. TakuM obpa-
30M (aKTHUECKAs MPOHU3BOJUTEIBHOCTh B 4AC NP NPOKATKE
weesepa Ne 30 nmo kaaubpoOBKe CIIOCOGOM MOCTENEHHOrO Cri-
Gauust cocraBusaa 175 m, a B cMmeny jaocturaa 1220 m.

Cpennufl pacxoj 3Hepr'uu Ha NPOKATKY OJHOTO GJjioMa BO
BTODOM M TPETbEM IIPOX0Jax Mo KadubpoBKe cnocoboM MocTe-
MEHHOTO CrUOaHUA HECKOJBKO BEILIE, YeM 10 TPSIMONCAOUHON
KanubpoBke (puc. 43,a). dro oFbsAcHAETCS OONBIIEH HIMPUHOH

nosiockl. To ke camMoe MOXHO CKa3aTh OTHOCHTEJIBHO KDHBBIX
cpepHedl MOLLHOCTH. :
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Ta6aunuma 13

i npOKaTKe
|'cKOMEHAOBAHHBIH PEKHM o6KaTuH B KACTH AYO ?ﬁi Hr(t)gg Cl“;lﬁaHHﬂ
useanepa Ne 30 mo KaauGpoBKe cnocogom roCTe

TounuHa

Homep
” AOJIOTH

. HHe
1 e OB:kaTue mosecs | YIHpe
oKa3aHK

L [LInpHHa
CTPeNKH

oy - —

mopa o

npoxoaa

o

340
Mexopybie 230 "
1 60 180 50 350 10

: ‘ 2 10 130 50 365
— 130 —
anroka Ha 90° 365 . -

oy 3 130 340 25 i 0
— 34 _
[(anroska na 90° 130 .
4 40 80 50 370 i

" 5 0 40 40 400

‘MaKCH-
CornacHo naHHBIM puc. 43,0 KpuBbIE Cpearux nsﬂgmagBKe
WIbHBIX 3HAYeHWH Toka MO NpSAMOIOJIOUHOH  KalHOP

6000
T ' 5000 § | &
E§ M ?.7\\\\( §§?:
Qs S, S %
PR PSRN A TS
('3 . . 3
238 P -\?3%3000 2148
S8 Gl 2000 § § 3
S8 1000 § 83
DD ) :
RENS

", 5 6 7

& 6000
6000
4000

2000
! 2 3 4 5 ) 7
Horreo npoxnla (12 cpenncl
] eHero Pacxofia dHEpPran (i,
mljgui.ﬂotih Iigf?)bl?ac)? ];\l{aKCHl\p/IaJII:HbIX 3HaueHu i 'rl\fxna 1(4];12;2011
cpepHero BpemeHy NPOKATKH (3,4) (6) no npoxona 90%‘
kaTke useanepa Ne 30 Ha 06:KHMHOH KJIETH :

3 crnoco-
1,3 — no npsmononoqnoi’x xanubposke; 2,4 — 00 KaaubpoBKe
' Gom  MoOCTerenHoro criuGanus

Cpeduee Bpems nporaltey
18710Ma 170 1DOXI00M, CEX
BV N TR N CA N
LOEOHUE U3 HONCUMATbILIX

IHayeHul MoKGa
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W Pa3BepHyTol KaanOpoBKE CIOCOGOM MOCTENEHHOTOo Criifl
HUsl NepervleTalTesl, HO HH OJHA W3 TOUEeK KPHBLIX HE JIt)
Boie 10000 a. M3 puc. 43,6 BujHO TakKe, 4yTo Kpuaas ¢f
Hero BpPeMEeHH NPOKaTKH ofHoTo GJoMa IO 1PoxXojaM B &
Yyae NPHMEHEHHUs KaJduOpOBKH ClocODOM IMOCTENEHHOTO &
Banus NpoXoAuT HuKe (KpuBag 4), ueM IPY HPOKATKE M0
MonosoyHOH Kanubposke (kpuBas 3). Hanbonwiuee pasiif
BO BPEMEHW NMPOKaTKu HabJuiojlaeTcs B NOCAEAHMX TpeX
xojax.

CymMapHblfl pacxop sHepruy Ha | m npoxarta Ha OOM
no#t kaeru 900, a takxke wa [ u I/ knerax tpuo 850 npu |
KaTKe MO NpAMONOJOYHOH KajH6pPOBKe PaBeH:

LW, =Wy AW, = 2545 - 8,837 = 34,287 xem -u/m.

CymMmapHBIH pacxoj sHepruu Ha 1 m npoxaTta Ha 00M|
Hol kueTu 900 u Ha [ u /] xaeTsax tpuo 850 npu npoxaTKe
- KanubpoBKe cnocoboM MOCTeNEeHHOro CrufaHusd cocTaBJl

AW, =W, +W; =2412 + 8,237 =32,357 kem-u/m.
CHyoKenne pacxofa 3Hepruy Ha ofKHMHOR KiaeTw ayl

I'w I] xnersax Tpuo Ha | m Tpu NpoKaTKe 1Mo xaauGpom
crocobom nmocrenennoro crubanusi Gyner

§

]

M-lOO%: w.100%25

g =
AEW ok ZWl 34y287 :

75 s
DKOHOMMUS 3/E€KTPOIHEPTHH NIPH-NIPOKATKe wBedaepa Ng
no KaaubpoBKe Croco0OM NMOCTENeHHOT0 Crudanud MoATBE
[aeTcd TakiKe MOKA3aHWAMU CUYETUMKOB OOMHUMHOH U UHCIH
BOK nuHuK crana. [lo noxasanusM CUETUHKOB, KOTOPLIE €
Manuch 3a nepuocy npokatky weeagepa Ne 30 no npsMonodos
HOH KaaubpoBKe B KosuuecTBe L0616 m, pacxox sHepruu i
Touny coctasiaer: Wy, = 42,21 kem-4/m, a npu npokat
N0 KaJHOpoBKe CrHocoboM IIOCTENEHHOro Crufanus B KOJIMN
uecTBe 9555 m pacxopn sHeprun Ha | m coctapaser X Wig 8
= 38,62 xem-4/m.
CHukenue pacxopa sHepruu Ha | m wBsesnepa No
IpH TPOKAaTKe Mo KaduOpOBKE CIOCcO0OM MOCTENeHHOro CI'f
fannsa 70 TNOKa3aHWsAM CYETYHKOB COCTaBJAET

V1= Wiy 1006
S 100% =

|
42,21-8.62 '

AT 42,21

100% = 8,5%

Yeanuenue aGCoOMOTHLIX 3HAYEHUI PACXONa IHEPTHH
I m npokarta no MOKasaHWsM CUETUHKOB B CPaBHEHHH C pacsh
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X COTIOCTABUTEJIBHOE HCCI
\icTpOB MpH MONYyH
pKaTKH [10Ka3biBae

114 11 ‘
oKoH  TEXHOJOIHYHOCTBIO g)/
)12 sHeprun Gosee, UEM Ha O -

‘ 4 TH KO BOCBMH [MO3BOJUJI0 CO

e TIepHBLX  Kaunop

,,l
# 01 yabTaTos s ropaueH npo
\e1ojEl, TpuMeHsBUIneCHd B

‘4 opoime pesyapTaThl, HO,
\opaTh B NPOU3BOACTBEHHDI

| \.lenus onepexkeHusd,

ik 5 (puc. 44), mpH

MONyUeHHBIM H3 OCUHILIOT PAMM, oﬁmcaas;?;
Wi, Oy UeHHOMH 13 OCLU/II0TP ;
BUraTeJeM YHCTOBOH ({II) KJie-
H ¥ XOJOCTOH XOX.
H3BONCTBEHHBIX YCJI0-
e[OBAH}E SHEPTOCKOPOCTHDIX 6na-
epuu weeanepa Ne 30 mo ABYM croco I?é\f
T, UTO TPUMEHEHHUE pasBepHyTOll Kal

o crufaHus TMOJOK HapALy C €€
GecreunBaeT CHUXKEHHE pac:

byl DHEPTHY,

(11, UTO B PacXoJ SHEPT
X rag A

§XOAUT Pacxol HEP

4 TAaKXKe pacxoj Hepruu Ha pasro
I'axuM 06pa3oM, NPOBENCHHOE B npo

crniocoBoM MOCTENCHHOT

0

HBIX KaJaudpoB C
J1 IPOKATKH OO
eJ1bHOCTH
Ne 30 mo
% .

Kpome TOro, coKpalieHue x;p;c;am(iaucg;x
JTHUeHne MpOM3BOAUT
uiseJsepa
Ganua na 16—20

GatoMa, uTo obecrewnsio yBe »
1LeoBasioyHoro crana npH HpOKaTK?
1GpoBKe Cr1ocoGoM [OCTeHeHHOro Cru

ENEHME ONEPEMEHMS

ONPER
O ABAL PAX FPH NIPOKATKE

K OTCTABAHHUS B KAJIUB
{UBERJIEPA Ne 30

Hud W Xa-
"')KCl'IepHMQHTaJIbeIe yceaeloBaHusl onepexeHu

BIX
jkTepa CKOIbHKEHHUH IpPOKaThIBAEMOTO MeTCaﬂ;BaH ET(EJ?E%HM&
uGpax B TpOU3BO/ICTBEHHEIX yCJI0BUAX II)BEJII/I‘H/IHa o Ma-
wicaesnsst 110, 8, 11, 34 u ap.l. XapEKEerC?OBHX e
il HPOKaTbIBaeMZE(O oﬁ?@gim ‘W3MepeHyemM Ofepexe-

eHHueM ﬁoa@@nunema BBITSIKKH. Onepex&efﬁm?
et BBIM M JEKTPOKOHTAKTHHIM meTojamu. K3
MeTOzpl Onpefesenus or;epemelinﬂ 41,

{14
pejesiad KepHo
(CTHBL A JApyrue

2. TOYHO TOYHBIX
= e rmojiyuaeTcs JoCTa
KepHOBBLIM METOJOM i K};TKH’ . S7GKTPOKOHTAKTHBIE

gorax [40—42] xoTs 1 natT

N X TPYJAHO HCTOIB"

K cOXaJeHuio 1

X YCJOBHAX. .
] IIHXCT METOAOB ofipe-

panbl Hanbojee pallio-
Tak, npy udMepeHuu
unadbHBH OTMET-
OYHOU TOY-
quT Jrobas
[421.

YuyThiBasg HEAOCTaTKH NpHMEHsB
6Lld UCHOJbB30

| IbHBIE SJEMEHTHI ITX METOAOB 1501.

noJjib30Badn cne
na 060pOTOB BaJKOB HC

e 5 ’ MOMOILY KOTOPOTro ¢ nocTar
TosiHME, KOTopoe MpoXo

ce
[lOCTBIO onpe)lemmu pa T =
{odKa 1<aJm6pa'3a JavHbiy HpOMe}KyTOK BpeME



AeJIEHHOM DacCTOSIHHK JBa (OTOCONMPOTHUBJAEHUS 2 U 3 |

®CK-2, nomewennble B MeTalJHuecKue TPYOKH  AJTH|
350 mm. Ocu TpyGOK HanpaBJeHB Ha MeTas nep meHu|
JAPHO JIMHUY €ro nepemelienus (cM. puc. 44). ITpu npoxg
JeHuH TIepeIHero KoHLa ropayesi noaocsl / MUMO NEPBOH T
ki 3 3aceeunsaercs PCK-2 u ero conporupienue pesko ymel
- LiaeTcd, uTo (QUKCHPYeTed
uuanorpapom 4. To xe cal
MPOUCXOAUT MNPH NPOXOXKJIEH
TEePEeIHEero KOHIA IOJ0ChHI
MO BTOPOH TpyGKH 2. 3a 3ToT
NPOMEKYTOK BPEMEHH C TIOMQ
OTMETYHKa J0CTATOYHO Mall
yacTtedd ofopora BaJKOB Ha
LHJAJ0TPaMMe (PUKCHDYETCSH
CTOSTHHE, IpOHJIEHHOe ]
TOYKOH Kanubpa. 3Has pace
HHe MEXAY OCSMU TPYGOK ¢ |
TOCONPOTHBJICHUAMH, T. €. PACE
ssHUE, NPOHAEHHOE TOJOCoH,
paccrosiuue, npofiieHHoe 3a |
e BpeMs JI0G0H TOuKOoH Kall
pa, MOXHO BBLIYHC/JIHTb ONepe)
Hue B JaHHOH Touke., DtoT ¢
co6 mnosBosnfeT Takke onpej
JIUTb OTCTaBaHHWEe HpPH NpoKafy
B nocaemmem cayuae usmepsior naBuiKeHuMe 3ajnHero Kol
MOJIOCHI.
' M3 cramu Cr. 3 ¢t npokaTeiBanu waeaaep Ne 30 o kaJi
POBKE C yBeNMYeHHbIM 10 15—20% BRIMyCcKOM NOJIOK Ha pell
cO0ATOUHOM CTaHEe CO CPENHMM AHAMETPOM BANKOB D).
= 775 mm npu TeMIeparypax: 3

]

1

Puc.

44. Cxema ycTaHOBKY
H TNOAKJIIOYeHuA annaparypbl
LS M3MepeHHs onepeKeHus
MeTaJjljia Ipu NpoKaTKe LIBeJs-
nepa

Cpenuss Temneparypa, °C 1100 1090 1080
Homep npoxoga . . 1 2 3
Howmep kaanGpa Vil VI V.

B npouecce npokarku ma doronsenky sanucsizamuch uil
TH OBOPOTOB BANKOB H IPH NOMOLM (DOTOCONPOTHBICHIN
OCK-2 oTMeyasicsi MOMEHT HPOXOMAEHUS repegHero Kol
[IOJIOCHL 4epes OcH TPyGOK, B KOTOPble BMOHTHPOBAHLI (GOl
CONPOTHBJEHHST. PaccTosnne Mexay ocamy TPyGOK pasiie
Jaock [ = 7280 mm.
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:

1

19 ompenénenus NyTH BaJKOB B MPOMEXKYTOK BPEMEH,
\a IepefHul KOHeL, NOJOCH NPOXOAMT PACCTOSHHE MEeXAY
Ma Tpy6oOK C (POTOCONPOTHBJACHUAMU, HA QOTOMJICHKY

\utorpada 3anucHBaNMCh 4acTH ofopoTa BajlKoB, KOTO-

a oToneHKe HMeloT BiuA 3y6uoB. Beero Ha doTonneH-
Opi1a 3anucaHa npokaTka 28 mosoc. Cpennee 4yucao 3y6-

ill, COOTBETCTBYIOIIEC DACCTOAHHIO MeXKAY OCAMHU pr60K C

oJioCckl B COOT-

IOCONIDOTUBACHHUAMA DU NPOXOXKIAEHHH

jcrsytomemM kanubpe, pasuo: 35,57 — B VII xanu6pe;
H0 — B VI 1 35,29— B V. IlocKoabKYy paccTosiHue MeX-

BYMs 3y6uamu cootBeTcTByeT 1/12 wactn 060pOTOB BaJ-
TO, pa3gesuB UHCI0 3YyOUOoB Ha 12, noayuum yuciao o6opo-
| BAJIKOB /7 B KaX/JIOM KaJubpe NMpH NPOXOXKAECHUH Mepei-
M KOHLOM TMOJIOCH pacCTOSHHUN MeXAy OCAMH TPYGOK:
35,57 . 12 = 2,964 oGopotos, ng = 46,5 : 12 = 3,875

lopora; ny, = 35,29 : 12 = 2,941 ofopora.

3Had 3TH JanHble, MOXKHO ONpeIeaHTh AHAMETDPH, CO CKO-

(1510 KOTOPBIX BBIXOAUT nosioca us VI/[ u V uccaenyembix
B 116poB (s VI xkanubpa onpenenseTcs Jpamerp, O CKO-

"I'bl0 KOTOPOTO 110J10Ca BXOAUT B BanKH), Mo popmy.e:

l
Dy =

Wy,

(36)

»

¢ HHAEKC 72 — HOMeP Kanubpa.

Jlns VI xanubpa ykasauaweiil fuamerp 6yjaer

! 7280
Doy =— = 5 1a2.2,050 = 182 M.

Jasa VI a V xanuGpoB 3TH AUAMETPHI, pacCUHTHIBAEMBIE

| popmyae (36), 6yayr: Dgg = 599 mm, Doy = 795 mm.

Jing pacuera cpelHero onepexeHus S, W OTCTaBauus Sy

IpeenuM cpennue paGoume puamerpbl D, xanu6pos 10
@pyne (20); npu 5TOM NpPHBEJEHHAST BBHICOTA NOJOCH MOCJIE

j0XOa MO Kanubpam cocTaButT: A, = 32,3 mm; h,, =
24,5 mm; Ay = 18,5 mm.

Jlost V11 xannOpa cpennuit pabounis nuametp Syaer D, =
Dy —hy = 775—32,3 = 742,7 mm, jng VI u V kanub-
i, PACCUHTHIBAEMbIE aHAJOTHUHO 10 dopmyie (20), D ¢ =
750,56 mm; D5 = 756,5 mm. Torma cpepnee ornepe:keHue
/1w V xanubpax u orcraBanue B V/ xannbpe MOxHO Hail-
i 110 dopMyJe:

Don—Dpn

3
B 100%. (37)

Sh, n\::
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L1191 Hawero cayuas Do, = Dog- g = 599-1,311 = 785 mn.
r1a no dopmyne (37) cpeanee onepexxenue B V/ xanubpe

1T

Haa V]l Kannbpa cpenHee onepexenue Gyner:

—D &F
p? 100% — 782 — 7427

Swr = Dp, 742,7

100% =5,29% 785 — 750,5

She == T 750,56

_ 100% =4,6%.
Paccyurannoe no dgopmyse (37) cpeanee onepe:xeHue.
kanubpe cocrasuT S,; = 5,09% wu cpenHee oTcTaBaHue |
xaaubpe Sy = 20,19%. '
Iast onpenenenus cpefnero omepexenne B V/ Kailf
HaXOAHM AHAMETP, CO CKOPOCTHIO KOTOPOrO 1ozoca BLING

u3 VI ganubpa, no dopmyse
Do = Dyglig,
rie W — BHITAKKa B V/ kaaubpe.

Tenepp HAXOAMM CKOJDLXKEHHE HA BXOAE M BLIXOAE B Xa-
KTepHBIX TOUKaxX [—6 HCCefyeMbIX KaauOGpoB MO hopMy-
v (27) u (28). Tlpu 3TOM BRITSKKU g = 1,39; pg = 1,311,
1,311, Pesyabrtatsel pacyeToB NpuBeAeHH B Tabua. 14,
ITo ONLITHEIM JaHHBIM TaG,1. 14 NOCTPOEHBl 3MIOPLI CKOJbe
g Merasisia Ha Bxoje u Buixoae B VI, VI u V kanubpax
jic. 45).
WMz cxeMmbl ckosbXKeHHs Meraana no nepumerpy VI/ ka-
fpa caeyeT, 4TO MaxkCHMaJbHOE CKOJIbLXKEHHE Ha BHIXONE
jorapaser —23,1% (touka 6, puc. 45). B aroil Touke BaJ-
| UTCTAIOT OT NPOKATHIBAEMOro MeTaia na 23,1%, a Ha Bxo-
| (6') BaJKH ONEpPEKAKT METaJsJI, CO3JaBasg CKOJNbIKEHHE,
hmioe +6,8%. 910 cronbKEHHE HA BXOAE ABAAETCA MHHM-
iihapiM, Ha BXone HauboJiblee CKONbLXKEHHE B TouKke /' u
@ crapaser +67,9%. Ha Bxogse B Touke I CKOJbIKEHUE TOXKE

Ta6auul

Cronpxenne Metasna va BeIxONe (S) M Bxome (S’) npu npoKaTKe
B WIBEJMIEDHBIX KaanOpax no npsMOnoJSoYHOH KaanbpoBKe U IO
KaquOpoBKe CNOCOGOM NMOCTENeHHOro Crubanus noJjok

3HaueHHsT CKOMBKEHHST METaNNa B TOUKAX

Homep

KaHGpa ! 2 2 4 5 ' craTouno Gonbwoe W paHo +20,8%. Crnenyer oTMETUTS,
0 B Toukax /—I1" BasKH Ha BCceH jyinHe ouara jehopMaruu
: ) 'OHSAIOT ITPOKATBIBAEMBIH MeTasj, CO3faBas OTHOCHTENBLHO
lpoxaimia no npamonoAvinoll kaausposke JILIIOE CKOIBIKEHHE, 4TO CBHIETENbCTBYET O BOMbILOH pabo-
ViI +20,8 | =135 { —3,4 | —2,4 | 40,5 CHJI TPEHUs M NMOBBINEHHOM H3HOCE 3THX vacreil Kanubpa.
+67,9 1 +20,1 +34,1 | 435,6 | 439,6 Pasuyna mMexay MakCHMaJbHEIM U MHHUMAJXbHBIM CKOJb-
49,8 | —11,9 | —2,7 | —2.9 40,8 eieM no nepumetpy V/J/ npsiMOIIOIOUHOrO Kanubpa Ha BXO-
- +43,9 | +15,5 | 27,5 | +27,2 | +32,1 | COCTaBJIACT 67,9—6,8 = 61,1%. 910 Xapaxrepusyer B
ol —gee | a4 59 o IBCCTHOM Mepe U Pa3HOCTh B OTHOCHTENbHOH BeJHUKMHE U3HOCA

v ’ i S, —3, 9, IIIBIX TOYEK Kajubpa.

+953,6 | +15,4 | +26,7 | +26,0 | 31,4 [13 cXeMB CKOLIKeHHs MeTanna no nepumetpy V7 xamut-
i (puc. 45), cIeyeT, 4To MaKCHMAaTbHOE CKOJIbIKEH e HA Bbl-

H OKQIMKA MO KAAOPOsKe erocobom NOCIMENEeHR020 c2ubarua ©
p P 161 hie cocraBaser —21,3%. B arofi Touke (6) BaJgKH OTCTAIOT

Vil 40,8 | =138 ) —1,9 | —4,4 | —1,0 | 1POKATEIBaeMOro Meta/nia na 21,3% . MakcumanbHoe CKOJb-
+48,7 | 27,2 | 44,7 | +41,0 | +45,9 Clly€ BaJKOB OTHOCHTEJBHO MeTajjra Habiawopaercss Ha BXo-
—0,8 | —14,3 | —3,1 —6,6 | —I1,7 o 5 Touke / ¥ paBHO +43,9%. Pasunua MexXIy MakcuMalb-

VI 7530 | F30.0 4470 | 41,8 | F49,2 N M MAHUMAaJbLHBIM CKOJBXKeHHWeM Ha Bxoie V/ xanu6pa
18,3 195 | o4 34 Lol ncraBuT 43,9—3,2 = 40,7%.

v : : ' : d Cxema CKOJbXeHHSA MeTajjsa Mo nepumerpy V xanubpa

+49,7 | F21,2 | F35,1 | F33,6 | +41,2

(K13BIBAGT, HTO MAaKCHMAaJibHOE CKOJbIXKEHHE Ha BLIXOAE B
ke 6 pasio —22,5%, a Ha Bxoje B Touke I cocrasaser

IMIpumevanus. 1. B udcnnTele yKasausl 3HaueHHst S, B sHaMeHaTeJe k)
. 6%‘ Paaﬂnua M%?Kl'ly MAaKCUMaJAbHBIM H MHHHMAJILHBIM

OTBETCTBYIOILHE TOUKAM CO WITPHXOM HA DHC. 45. 2, TOYKH Xaniubpa, rie BaJdll
CTaeT OT MeTaJja, HMeT 3HAK MHHYC, & IAe ONeperKaeT—sHaK IJIoC.
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%one (caena) u Broje (chipapa) no fiepuper))
VII — V  xannGpos npu npoxaTke lupeadg
Ne 30 no npamonoaouuoi Kanubposke

Pric, 4B, Onumume smopsl exodbienton xa il

CKONbXKEHHAMH Ha BXofe V' kaaubpa, BAHALIAS HA HEPABHO-
MEPHOCThL M3HOCA BajJKoB, cocrapaser 53,6—1,6 = 52,0%.
Hna onpenenenus xa-
paKTepa pacipeiesenus pa-
OOTBL CHJI TPEHUA MO IEepH-
METPY TP AMONOJIOYHOTO
l1iBeJJIEPHOrO Kanubpa He-
00XOABMO TIOCTPOUTH OMBIT-
1iBI€ 3MIOPHL CKOJIbIKEHU S Me-
Tajiia Mo JJuHe ouara je-
(popMaLMU B PsAJie XapakTep-
IbIX TOUEK MepHMeTpa Ka-
aubpa. s sroro miomanu
oNIOp CKOJMBbKEHHS MeTal-
Ja TPHHHMAIOT -TIPOTOPLH-
OHAJbHBIMH  pabore  CHJ
TPEHHS. ,
UT0o6k! TOCTPOHTE 3MIOP LI
CKOMBXKEHUs MeTajiia o
JnauHe ouara nedopMallui,
HYZKHO 3HATE (DAKTHUECKYIO
JJUHY ouara jJedopMauuH
B XapakTepHBIX TOUKAaX Te-
puMeTpa Kanubpa u ONBIT-
HYI0 BEJUYHHY CKOJbKEHUS
METaJIJia B 3THX e TOUYKax
Ha BXOJAE M BBHIXOJE ouara
Aedopmanuu. IMocnennee
JUISL caydyas TPOKaTKH B

VII, VIu V xanubpax [/

knetn Tpuo 850 peabcoba- .
NOYHOTO CTaHa Mo mpsAmMono- |l
NOYHOM Kamu6pOBKe MpHBe-  wi?

neHo Bblmie. PaKkTHUECKYIO
JUIMHY ouara jgedopMailuu
B XapaKTepHBIX TOYKax HC-
cIefLyeMblX KaJguGpoB onpe-
NeJIsII0T, KaK U paHee, rpa-
doaHanHTAYECKHM METOLOM.

UroBrt HafiTh GakTHyecKylo WIHHY ouara aepopMauus B
XapaxTepHBIX TOYKAX nepHmeTpa NPAMONOJOYHOrO LIBEIEP-
uoro xkanubpa onpenensem of6xartHe B 3THX TOYKAX HAJO-
KeHHeM MCXOIHOM NOJoCH Ha Kaaubp, B KOTOPOM OHa GyieT
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Puc. 46.
obGxaTHil B

CxeMma
VI[ —V «xainbpax

Npy TNpoKaTKe wieanepa MNe 30 no
IpAMONONOUHON KannOpoBke

pacripenehenst



NIPOKATHIBATLCA (pHC. 46) NIpu COBMEIEHHH HEHTPasLHBIX Jilk
HUH nosoc W Kanubpos. IlaHHble ompeneseHus obxaTui 0f

BEPXHEro WJH HUIKHETO BaJKOB B TOUKaX /—6 npuBeieHbl i

Tab.Jl.

Hs onpenesends AAUHB odara aedopMalui HYKHO 3HATH
pabouyie 1MaMeTpPbl B BRIGPAHHBIX TOUKAX. 3aTeM N0 GopMyad

15.

Tabauua 16
O6:xaTns, paGoune AuamMeTpol W AJMHA ouara jedopmaunu

B XapaKTEepHBIX TOYKAX HCClelyeMblX KaauGpos

XapaKTeprle TOUKH HcCJIe}:LyeMbIX KaJ‘IHﬁpOB
Homep
Kanubpa ! 9 3 P 5 6
Obacamus, mm
i 3,3 9,2 3,3 3,3 8,2 3,3
Vi — 9.0 5.0 5.0 15,0 10,0
0,1 7,0 2,0 2,0 6,5 7.5
il 3,5 6,8 7,0 3.0 | 132 5,0
1,6 5,0 2,0 2.0 45 1.6
4 5.0 7.2 2.0 2.0 75 5.0
Pabouue duamempoi, M )
iy 945 676 775 763,4 | 786 601
¥ = 726 896 805 833 775
862 692 764 762 791 618
¥i 872 741 838 | 808,4 | 830 776
931 698 768 | 763,6 | 796 | 616
v 992 746 832 892,8 870 736
Hauna ougea Oepopmayuu, o
56 79 50 50 80 45
i — 81 61 63 [12 88
" 9 70 39 39 72 68
4 55 71 58 | B7 (06 63
38 59 39 | 39 60 E
v 13 73 a a1 8l 38
TMpusMeuarn He. B ydcautese—crioco KanubpoBKH TNPpAMONONOYHLIH, B 3HaMEs

HaTeJe—IOCTEeNeHHbIM Cru6anneM. .
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o K
57 = ""20,8
Ldy=56—

52"-'/\25%

Sy=+356%
5’/:_24‘7 55:
ldl/:f :+q5° ldj :80 —

55=‘2.7} /% d5://

‘ S3=+275%
S1=+155%
59=27%
4.

g A5=439%

5,=+9,t90/a
[d,=9
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5=+172%
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Puc. 47. 3niopsl CKOMbKEHKS MeTajljia OTHOCHTENbHO BAJKOB MO NJIH-
He ouara gepopmalmy B XapakTepHbx Toukax V// — V xanuGpos npu
npoxarke waensepa Ne 30 1Mo npAMONOJOYHOH KannGpoBxe



I(Jl"ﬁa 30H OnepeKeHUs W OTCTAaBAHUS W IIOWAKHA: INIop

CKOJIbXXCHHST MeTaJna

" e oy ;
TaCnuma i [Tpaxosmxeime Tabn. 16

Jsauna 30Mbl, Mt
CymmapHasa nno-

Howmep . . e WAAL 3aluTPUXO-
ﬂ.}]l/]ﬂé SOHBI, MM AU 6[*8 Toura OT[QP[\GS/K(')HHYJ QTC T‘ZaSBdH’Hﬂ BAHHbLIX v}:;laCTKOB,
o . Cmepuas nacs , ' A D
Kaanépa Touxa oneplemeﬂuﬂ OTCTlaBaHuﬂ BaHHBIX YUYaCTKOB, _
Sn Sn Kot 4,4 34.6 469
s 76 38,4 677
Vi ! — _ 2484 ' 51! 339 451
- * TE | T 63t
31,7 47,3 688 ’
2 : : _— 945
27,2 53,8 920 5 — — | 1753
4,5 5
d 5.6 o e 6 20 S ‘ 8
’ ’ 15,6 22,4 324
3,2 46,8 837
4 6,1 56,9 1180 MpnMeuanne B udcautesne cnocoS KaanOROBKH NPAMONONOUNLIE, B 3HaMe-
o _ 1604 i ne—HoCTernenbM crubanuent.
5 1 109.6 2516
34.8 10,9 437 {31) HaxoauM (haKTHUECKYIO AjHHY ouara aehopmaini B TOU-
6 161 ) 1348 i X [ —6 neeaeyeMblx Kanunopos (tada. 15).
’ ’ OnbITHBIE BEAHUMHbBI CKOMBKEHHs MeTasljaa B Toukax /—o0
241 Il BXOJE H BBIXOJ1@ MCCJAENYEMbIX MPSIMONOIOUHbBIX KAUuOPOB
vi ! - — 9 (opeM U3 Taba. 14 ¥ CTPOKM 3IIIOPbI CKOJIbIKEHN S METalsa [no-
0.4 296 188 10Chl OTHOCHTE1LHO BaJKOB B XapaKTEPHLIX TOYKAX MO JJIHHE
9 559 o — onara gedopmaiun (puc. 47). .
’ ’ 2 [TpunrmMaeM paGoTy CHJI TPEHMs NPONOPUHOHATLHOM MJ10-
3,5 35,5 493 MAZAM 3aTPUXOBAHHBIX YYACTKOB 3IIOP CKOJILXKEHH S M-
3 3,6 54,4 1284 1114 TIo JinHe ouara fedopMalnu. ITH MUIOLUIAAHU Olpejes-
3.8 35.9 484 10T, UCXOAA M3 JJHHBI 30HBI ONepeXKeHya [g, U 30HBI OTCTABA-
4 7.8 19,2 1054 witsi L, KOTOpbIE PACCYHTHIBAEM MO (HOPMYJIaM (32) u (33).
_ _ 1184 PesyabTaThl pacyera JJIHHEL 30Hb! OTIEPEXKEHUsT M 30HEI OTCTA-
5 35 055 e GHHUS W MIOUIAACH 3MIOP CKOJBKEHHA MeTasla N UBEJEHbI
’ g ’ nraba. 16.
6 59,2 8,8 644 Ha ocHOBaHMN ONBITHBLIX JaHHBIX MO U3MEPEHUIO CKOJbIKE-
14,1 48,9 975 wist B VI, VI v V npaMONoouHbIX LIBEJNJIEPHEX Kanubpax
b /Il TIDOM3BEAEHHBLIX PAaCuyeTOB CTPOMM CXEMbl pacrpejese-
1% , — —_ 1345 it paGoTHl CHJI TPEHU S 1O MePHMeTPaM MCC/IelyeMBIX Ops-
1247 MOMOJOYHBIX KANUGPOB (pHC. 48).
26,0 33,0 413 Ecau npunsiTh, yTo paboTa CHJl TPEHH s MPONOPLUUOHANbHA
2 27,1 45,9 656 neJUYMHEe. U3HOCA, NOCTPOEHHbBIE 3IMIOPLl MOTYT XapaKTeph-
{OBATh W3HOC NPAMONOJIOUABIX MBEIICPHLIX KankOpoB NpH

160

(—1219 161




BO3ACHCTBMM HA HMX TOJABKO CKOJNBXKEHHS NPOKaThiBaeMON
MeTassia B ouare jgedopMalEi.

s puc. 48 BujHO, 4TO U3HOC KaAUOPOB B pe3yJbTaTe CKOMN
JKeHUA METasJla HEPaBHOMEDHEIM K3-32 HEPAaBHOMEPHOIo Pl
npexeseHus paGoThl CHJ TPEHHs MO NEPUMETPY Kaaubp
Magcumaneroro usgoca B VII i V xaaubpax or cxoJsibxKeHl
MeTajsa caelyeT OXKHAAThL B Touke | W B NpuJeraroliei
He#l 06s1acTH Ha KOHLE TOJKH [0 BEpPXHEMY BajlKy H B TOM
& mo rpebHio HuxkHero Banka. B V/ xkanubpe MakcuMasbH
H3HOC MOXXHO OXHJATh B TOYKe 5 M B npujerawoued K He
06s1aCTH.

CkosbxeHne MeTanna npu npoxarke wpednepa Ne 30 Wi
cranu Cr. 3 cO 1o Kanaub6poBKe CMOCOOOM NOCTENeHHOTro Criff
OaHus NOJIOK MCCAEN0BaJNH Ha TOH ke KiaeTd Tpxo 850 pel
€o0aloyHOro CTaHa, YTO M 110 NPSIMONONOUYHOH KasauOpoBKl
Cpennnii nnamerp sankos D, = 838 mm. Temneparypa M
CJie COOTBETCTBYIOIHUX MPOXOJIOB:

Jluamerp, CO CKOPOCTHIO KOTOPOro Ioj0cd BbIX_O)JiI/IEII/é?f
\'/ xanubpa, onpeieaum 1o gopmyJe (38) mpu pe = 1,018;
on Gyaer pasen Dgg = 865 508
. Janee no  dopmyne 588
(37} HaXOJAUM cpejHee one-
jc/KeHHEe B ITOM Kanubpe,
mio paBro 6,21 %.

Tenepb, Kaxk W BBILIE,
|AXOJMM  CKOJBXeHHe Ha =
§XO/iC M BBIXOJe B XapaxTep- =
iix Toukax —6 uceaenye- =7

wix  kaaubpop. I1pn 3TOM fié"\ 5:77'
JIAUEHU S BBITSIKEK CARAYI0- 2t o)
wie:  pwp — 1,473 e
1,518; s = 1,383.Ilo
ONLITHBIM AanHbIM Tabs. 14
IOCTPOEHB!  3MIOPBI  CKOJIb-

N TaJjsJa Ha BbIXOIE
Cpeansist temnzparypa, “C . . . 1120 1110 1100 MUHUA ME VH[[ D
Homep mpoxoga . . . . . . . . ! 2 3 1 nxone B , u
Howep kanutpa . . . . . . . . VI Vi Y niopax (puc. 49).

Ha smiopsl CKOJIBXKEHHSA
wcraggta o nepumerpy VI/
iBeJepHOTO Kanubpa npu
WpoKaTKe 1o KanuOpoBKe
¢110CQBOM TTOCTENEHHOTO CTH-
GiHKUA CAENYeT, 4TO MAKCH-
NAJbHAS BEJAMYMHA CKOJNb-
/NCHHS HA BBIXOLE paBHa—
13,8% (touka 2). B aton
JUuKe BaJKW OTCTalT OT
HDOKATHIBAEMOrO — MeTajaa
ua 13,8%, a Ha BXOIE B
yroft e Touke (Touxa 2)

eXKatoT MeTang CcO3-
()Flep bﬂ,{eHI/Ie, pap- Puc. 48. Cxembl 2mop pacnpejene-
aBat . nus paboTBl CHA TPeHWs MO nepu-

Qe 27’2%' Ha Bxone 310 MeTpaM Vil — V kaaubpoB TpH
(KOJIBIKEHUE SBJAACTCA  ppokarke wpessmepa Ne 30 110 nps-
NnaMMeHplnuM. B Toukax MOTOJOYHON  KaluOpoBKe

S 06OpOT, Ha BHIXOAE

|/ux[m;1q:f{a pcxénmxemm HMeeT HauMelgbmee 3HaueHHe
-0,8%, a Ha BXOJE — nauGonbmee -48,7% . Pasnuua Mex-
. MAKCHMA/JbHEBIM H MHHWMAaJbHBIM CKOJBYXKEHHEM MO TIEpH-
werpy VII pasBepHYTOTO Kajubpa Ha BXOJE COCTaBIACT

163

[1yTb BAJKOB ¥ NOJOCH 3aMHUCHIBAJH C ITOMOLIBIO OCLHJE
Jgorpada Ha (QOTONNECHKY TaK K€, KaK U IIPH 1POKATKe LIBEIE
gepa Ne 30 no npsimonosiouHol KanuGposke. Pasgenus uucil
3y0UOB, 3aMKCHPOBAaHHO® OTMETYHKOM yacTell o6opoTra Ball
Ka Ha ocLuJJIorpaMme, Ha 12, nofyudM uucao o6opoToB Ballk
KOB B KaXOM Kaju0pe NpU NPOXOKASHUN NePeAHUM KOHILOM
MOJTOCHL PACCTOSAHUSA MEKAY OCAMHU TPYOOK ¢ (hOTOCONPOTHBIIE
HuamMu: 1, = 13,86: 12 = 1,65 ofopora; ng = 20,5 : 12
= 1,708 ob6opota; n, = 13,71 : 12 = 1,142 o6opora. :

Onpenenus no dpopmyJe (36) AuaMerphl, cO CKOPOCTHLIO KOk
TOPLIX Nojoca BeixoauT u3 VI/I u V kanubpos u sxoaut B VI
Kanaubp Npu paccTosHUM MEXAY ocsiMu TpyGok [ = 3055 mm,
noayuuM Do, = 842 mm, Dog = 570 mm u D,y = 852 mat.
3ateM AJs1 pacuera CPeIHErO ONEPEKEHUs U OTCTABAHHA Hail
JeM cpeauue paGouMe QUaMETPH HUCCAelyeMbiX KaJaubpoB
no ¢gopmyne (20) npu NPHUBEIEHHBIX BHICOTAX TMOJOCHI MOC/E
npoxojia no xaguopam fip, = 35,6 mm; h,g = 23,6 mm; b5 =
= 18,4 mm. Torna D,; = 802,4 mm; D¢ = 814,4 mm; D5 =
= 819,6 um. , f

Cpennee onepexernve B V// u V kanuGpax v oTCTaBaHHE
B VI xanu6pe, paccuuthipaemoe no dopmyae (37), Gyaer paps.

Ho: Sy, = 4,94%; S,5 = 3,95% u Sy = 29,97%. '
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13,7—27,2 ~— 21,5% nporus 61,1% 8 VI/ npsMmononocuncom
rianbpe.

Kpowme Toro, cpaBuuBad 3MIOpbl pPacnpeaenctus CKoabie-
sl Merajda no nepusmerpy V/I/ npsmonosouroro wipesagep-
Ioro Kajaubpa (cM. puc. 45) u passepHyTOro (puc. 49), mox-
110 OTM2THTH, YTO HA BLIXOAE BEJIYUHHA CKOALMEHUS MeTana
DUTOCHTENBHO BAJKOB B IPAMONOJN0YHOM KaJHOpE HMeeT Hay -
OuAbLIEE 3HAueNue Ha KOHLE TOJKY : B TOUKe / OHO paBHO
. 20,8% wu B Touke 6 coortercTBeHHO —23,1%. B atux ke
[OUKaX B CJAYYa€ Pa3BEPHYTOTO Kajinbpa CKOJbKCHKE COOT-
nerersento pasuo -0,8% w —8,0% . Ha Bxone npamononou-
oro Kaaubépa Haunbo/blee CKOMbKEHUE TaK e HabJlo/iaeTcs
s touke 17 W paBuo +67,9%, a B ciyvyae paspepuyToro Ka-
aubpa oHo cocrasaser +48,7%. Bee 310 ykasnizaer Ha cy-
IIECTBEHHOE YMEHBIICHHE CKOALKEHUA MeTajJja B pa3BepHy-
LIX Kaanfpax B CPABHEHUH C NPAMONOJIOYHEIMH.

AHasorpunast KapTyvHa NoJiyuyaercs NPy CPaBHEHHH 3IMIO-
|'bl pacrpefeseHts CKOMbKEeH s N0 nepuMeTpy V/ 1 V npamo-
HOMOUHBIX (CM. puc. 45) u pasBepuyThX (cM. puc. 49) wBea-
JCPHBIX KaauOpOB.

Taxum oBpasoM, 3KCHepyMeHTaNbHCE COMOCCTABHTENbLHOE
HCCeIOBAHHE CKOJIbXKEHHSI METaJsjia TPU NPOKATKE iBeJse-
OB [0 ABYM CrIocoBaM NPOKATKH 110Ka3biBae, YTO 110 CNocody
[IOCTENEHHOrO CTHOAHUA TIOJ0K CKOJIbYKEHHE METass1a MoJoCh
OTHOCHTEIbHO BAJAKOB MEHDbIUE, 4YeM J0 IPsSMONOJOUHOMY
LCJIeCTBHE MEHbIIEro pasjiuunsa padoyuX JKaMeTPOB BajKOB
o TlepuMeTpy Kaaubpa. BaxKHO OTMETHTBL, 4TO IO IIHDUHE
kamubpa pasBepHYTON KaiuOPOBKH Pa3HMUUA BEJHUHHBL MaK-
C1IMAJIBHOTO W MWHMMAJBHOTO CKOJMbLXKEHUH B NBa — TpPU pa-

MeHbLe, YeM MNpH npaMonoacuroll xanubpopxe., Caejo-
GATENBHO, B Cyuae Pa3BepHyTON KaJubPOBKHU U3HOC NO Nepu-
MOTPY Kagaubpa B 3aBUCHMMOCTH OT CKOJIb2KEHHA METaqa/1a OTHO-
ClITeNbHO BanKoR Oyner Oosiee paBHOMepHLIM. [locsesnnee,
10 Mepe M3HOCA Kaaubpa, No3soJizeT TyTeM HACTPOMKH Balji-
KOB COXPAaHUTb pasMepbl Npoduis Oe3 HapyweHus perxkuMa
00xaTHs (KanuOPOBKU) U JIOGUTHCH IKOHOMHH MacChl MOrOH-
HOTO MeTpa uBeJsiepa.

a § . M3 paccMOTpEHHOro CJiefiyCT, UTO NPHMEHEHKEM PA3ECPNY-
Ofl KanuGpOBKH CIOCOGOM MOCTENEHHOrO CrUfaHusa NoJcK
|ICTUTAETCsi, BO-TIEPBLIX, YMEHDLIIGHKE CKOABKEHHST MEeTasLia

-13,8% 726 5.2 %)

848 (00,8%)
842 (100%)

5

+{,8 )

P
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3.

£,

3

A7 928 D69 %) 6o b
4,
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3%

(a65%) 347 H-24

Q;*fdj
,a@a\
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796 B55%)

Puc. 49, Cnurhuie SNIOPbl CKOMBMKEHHA MeTalla OTHOCHTENBHO BalKOM

Ha Bbixose {a) n rxcpe (6) no nepumerpy V// — V kanu6pos npu npo- HOCATENLHO BATKOR, YTO CO5CECTRYET MOBLItIEHKIO HX CTOH
Katke wsesaepa Ne 30 npu KaJlH(’)pOBKe CNocoBoM NOCTENEHHOIO Cris LOCTH M, BO-BTOPBIX, 6aarojians 0ojce paBHOMEpHOMY pac-
varud - UCTeNTEHHIO CKONMBXKCHU ST 110 NIEPHMCTPY Kaandpa 1o Mepe
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H3HOCA BAJTKOB NOSABJSIETCH BO3SMOXKHOCTD MOLNEPKHBATE plp 55127«.49,7% S§=r450%
MeDPBl IPOQHIIS TYTEM Hac*rpomm (moj’bemMa HUKHETO U Oyl

HY$l BEPXHETO BasJKOB) G€3 HapyileHHs pexXuMa o0xaTull
NpOX0oiamM.

HMccnepoBanue pacnpeneneHusi CHJI TPEHUA 110 TepPHMEl
LIBENNEPHBIX KaAanOpoR IIPpH NpokaTKe Mo crocody nocreld
HOTO CrubaHus MOJOK BLITOAHEHO 110 TOH »Ke METOJHUKe,
U JUiA TPSIMOINOJNOUAOH KaJquOPOBKH, NPH ITOM HaJoKell
HCXOAHBIX CEUEHME I10J0C HA COOTBETCTBYIOmMe Kanaull
IpejicTaB/IeHO Ha pPHC.
a Janpble 00XaTHIU B A
paxTepHbIX TOUkax, 3
yeHus pabouux auaml
poB B 3TUX TOUKaXx

'=+272%

un — B taba. 15.
Ha ocuoanum 31
JaHHBIX Y OINBITHBIX
Puc. 50. Cxema pacnpegeienusl o6Xa-  JjJHUUH CKOJIbXKEHUST M
tuit B VII xanubpe mnpm npoxrartke Tanna B TOukax !’ —~61
weennepa Ne 30 no xanubposxe cio- ’
coBoM TIOCTEeNeHHOTo cm6am/m

e 1,75
55-—"'[/.9)20/0 55=+‘?5,2°A7

(=71

HeCaeyeMbIX KaanGpol 5,,:+1;7,8 %
HOCTETIEHHBIM CTHGaHHE
11010K (CM. TaBa. 14), CTPOUM 3MIOPEI CKOJbXKEHU ST METAN1d

JIOChl OTHOCKHTEJBHO BAJIKOB B XapaKTePHLIX TOUKAX IO TN

1%
557

ouara gedopmauuu (puc. 51). Onpegenus, Kax 1 Bhllle, il 6 6% 16757 1d5=106 [ds=63

30HBI ONEPEXKEeHHA [g, H 30HBI OTCTaBAHHA (g U PACCUUTH Ss==10%%

IJIOLLA Y 3M0D CKOMbKEHHa Meranna (cM. Taba. 16), crpo 7 5= +497% SI=+351%
; . . 16), = #3571 %

CXeMbl 210D pacnpeleneaus padoTsl CH/l TPEHKA MO NepUM
Py COOTBETCTBYIOWIA X PA3IBEPHYTHIX U NEPEXO/HOTO Kaaubpoll
(puc. 52). \
Hpuramast, 1T0 BeAUYKIE K3HOCA SJEMEHTOB KajanGpol
nponopuuoHanbHa patore CH TPEHUS, NOCTPOEHHbBIE 3MIOPHE
MOTYT XaPaxTepyu3osaTth W3HOC PasBePHYTHIX U NEPEXOAHOID
KPHBOMNGJIOUHOTO LBEIJAEPHBIX KAaAnGpOB NpH BO3ACHCTBHN Sh=+236%
HA HHUX TOABKO CJHOTO (DaKTOpa — CKOJbXKEeHHs NPOKaThis
BACMOTO METAJJia OTHOCHTENBLHO BAAKOR B odare nedopMaLui,
Ms cpasuenns 2niop pacnpesenenus padoTel Cui Tpenms 3 o 749, Sg=+21%
[0 MepUMETPAM NPAMONCACUHBIX (cM. puc. 48) W pasBepHy: e )
ThIX {CM. puc. 52) WBeTEPHbIX KAJNOPOB MOKHO CAEIATH Bblx dy=41=
BOM, UTO B DasBRepHyTHX Kanadpax pacnpeienenue padoTh S
CHJL TPEIUH 110 NepuMeTpy Goiee PABHOMEPHOE, YeM Y MPMOs ‘“:C()qirla ﬂer&’)%%“aw” b XapaKTepHuIX TouKaX V

noaounnix. CIeI0BATENLHO, TIpY TIPUMEHCHHH Kaﬂn6p05}m AnoxaTie uineinepa Ne 30 mo kainGponKe Cnoc
sl O']HH'\

166 _ r = 167
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oAbXKenua Mmetannia CTHGCCHTEN

HHO BAJKOB NO AJIH-
f — V kanaubpos npH
0BoM TOCTeNeHHOTo Cld-
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;ZOBZ%?\?Q;)&%??W&}HHOFO crubanua cjefyerT OKHAATL OOl
: ) ¥3H0Ca KaaMOpPOB, KOTOPLIN 1y e MO
ObiTh KOMMEHCHPOBAH CONMKEHHEM BaﬂpKOB,K'raTiM}zal):(eaJ?g:g
Thl WBeANePHOro Kajulh
pa  pacnosiarawrcs
5TOM CJAyUae TNouTH I
PH3OHTAJBLHO.

Crepyer otMernth, Uill
a6CoIOTHOE 3HAUYEHHUE P
BOTbl CHJ TPEeHHSsT B Xilb
pPaKTEPHBIX TOUKaX pal
BEPHYTEIX H TIEDEXO1HON
KPHUBOMOJOUHOM  Kajul
pax B OCHOBHOM G0/l
e, 4eM B TeX Ke TOH
Kax NpaMONOJOUHEIX Kilk
aubpos. IT0  OGDBACHM
eTCd TeM, YTO B Kaaulhe
poBke crocoGoM  OCTE

MeHeHbl 0o0Jee  BLICOKHE
KO3 IMEH TR BLITSIH
KH, KOTOpbIe COOTBETCH
BEHHO paBHbI: p7=1,47
we — 1,518; pg = 1,388,
B npsamonosouHoi K
AUGPOBKE 3TH KOPDHITHE

5 \ €HTBl HMEIOT v
P”g' 52. Cxewbl 3MOp pacnpefesenns  3HAUCHU MeHbIIHg
Js/aIIOTbI CHJ  TPeHMA 1O TNepumMerpy Hsl W, = 1,390;
— ¥V xanu®poe npu mpoxaTke we = 1,311 uy = 1,311,

Taxum obpasom, npn
gpoxawe HIBessIepon
. ONBILIMX HOME
, ’ poB 10
gnﬂseggymu KaJanbpoBKe Croco6oM NOCTElleHHOTO Ccruba-
Hi .TIIOK N0 CPaBHEHHIO C NPAMONOAOYHON Kaaudpos-
Kol HOJI}‘-IEIETC;—I fosiee paBHOMEDHOE pacnpejeeHue CuJl Tpe-
K Hp;BeCpmeeTp%’passepHyToro kaauopa. Ilocaegnee nod-

g eCTH K B0JIbIUEH
oo PABHOMEPHOCTH HM3HOCA 3THX Ka-
Pll\dﬂpOBeﬂeHHoe UCce0oBaHNE TOKA3a/0 TAKKe, UTO KCIe-
ngigmﬂbﬁce onpejleieHre xapakTepa pacnpeaesesus U Bes
cm6aHbI CKOJILXKEHHsT TDU TIPOKATKe CrocoboM NocTeneHHOro
M5l TTONOK TO3BOJANET ONpeNesHTh paboTy CuJl TPEHHS
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usesepa Ne 30 no xanmubpoBKe cro-
cobom mocTeneHHoro crudaHus

NCHUST CKOJIDKCHHA
jpenns No NepuMeTpy

| LO3MOYKHBI H3HOC Kanubpa 1 yuecTh 3ToT M3HOC TYTEM COOT-

1 FCTB YIOHLET0 W3aMeHeH sl paS‘.\/IepOB KaJII/l6pOB npu uX pac-
nwre u nocne)ly}omnx nepeTquax.

Kpome TOTO, HAHIEHHbIC JKCTIEPUMEHTAIbHBIM MTyTEeM 3Ha~
MeTasna M pacnpeiesiceHus paboThl CHJL
kanubpa npu npokarke [mBeJepos.

eM1eMOCTh pacqemoro Oﬂpe}leﬂeHHﬂ.

1O3BOJSIOT OUEHHTh TIPH
X OKA3aTencH B TEX 7Ke Kanuopax. CorlocTaBJeHIE IKCIe

pUMEHTAJILHBIX W PACUETHDIX spaueHnH CKOJILAKEHH T METAL1a
i paBoThl CHJl TPEHH B XapaxkTepHbIX TOUKAX COOTBETCTBYIO-
1gX KaaubpoB yKasbiBaeT Ha yOBJETBOPUTE/IbHOE MX COBIIA-
jeHne. ODTO CBHJETENLCTBYET O BO3MOKHOCTH TpHMEHEHHA
Jr0fl METONUKHA JUTSL OTpEJIe/eH s pacueTHoro xapaxrepa pac-
IIpeIeSIEHU s U BeJANIHHbL CKOJIbYKEHUS MeTajia i PadoThl CH

TpeHusl B LIBE/ICPHBIX Kannépax.

3. UCCNEAOBAHKE M3HOCA BAIIKOB MPU MPOKATKE
UIBENJIEPA N2 30

HcenenoBassi ©3HOCA BaJIKOB B TIpOM3BOACTBEHHBIX YC/I0-
jusX MpH TpoKaTke GaCOHHbIX npoduieH TaKxe MajJodncac:
net 110, 8, 28, c. 275, 44]. B nanuoit paGoTe udyyajd u3HOC
;aJIKOB IpH TPOKATKe WBe/epad Ne 30 sa { m /] xnersX TpHO
850 penbcofanoyHoro cTana o 1P AMOTIOJIOUHOH KaanbpoBKe
¢ YBEJHUEHHBIM 11O 15—90% BLITYCKOM TOJOK M JUIsl TeX e
ka,ubpoB TpU NpoKaTKe 10 KanuOpOoBKe CrocoOOM MOCTENEH
jjoro crybanust. .

Jlns onpenesneHus M3Hoca JBeJIJIEPHBIX KaTnOpoB OBLIH
{3TOTOBJEHB! CrelnanbHbie COCTABHBIC wabaons (puc. 53).
Pa6Gouue 4acTh 3THX wata0HoB NOATOHAAN 110 7eACTR YIOUIHM
KOHTPILAOAOHAM. [To kpasiM WabJOHOB NMPUBMHYHBAMK yCTa-
1OBOUHDBIE TIIAHKM C Ta3aMu, BLOAL KOTOPHIX OHH CBOOOIHO
MOIVIH MEPEABUTaThCH W NP MOMOLILY BUUTOB MX YKDENJIsJIH.

[Tepen 33KJAKOH BaJIKOB B pabouyio KJeThb mabJ08bl
(1JIOTHO YCTaH aBJIUBA/HN N0 KOUTYPY pYubs M C OMOILBIO Cpe/ls
JMX YCTAHOBOUHBIX IJIAHOK ¥ BIHHTOD [JIOTHO CKpenJsiiy obe

OJIOBHHKH lia6aona. Kpaiitue ycranoBoUuHble MankH 3akper-
154 BHHTAMK TaK, UTOOLl HX HUMKHUE rpanu NJOTHEe Jexa-
ad wa 6yprax BasKd, Bo BpemMs npeBapuTeNbHOM YCTAHOBKM
HaBaoHoR TpoBEPAIU NPABUILHOCTE pacTo4Ku , KaiubpoB,
a ulyllamu B sapaiee oupejeneiibiX TouKax PHKCUPOREIH
pce 3asopbl. L{py TOM OlMedasld. HOMEp KOMIIIEKTa BaNKa,

xa1uGpa u MECTO PACIOIOMEHNA luabnona na panxe. [locae
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npegesenpe paboThl CHJI TPEHHH TO nepuMeprmléaélTngiimlﬁ
JCpABHOMEPHOCTL AedopMalk B kanubpe, a Takx ot Xtk

(CCKOTO COCTAaBA M TEMNEpaTypbl NPOKaTLBACMOTO IKTO 12,
BCPJIOCTH TIOBEPXHOCTHOTO CJOST ngf]ffeB galgz}[y;{pjrxo?acnocpmé

d HOCTh M3HOCZ, KaK W ,

Plltglil::l?:teg. €. HePaBHOMEPHOCTH PACTPeIeenHs n;) gﬁg;{
NCTPY Kanubpa CKOMALMKEHHS MeTajna ¥ PaboThl cgﬂﬂ' pK u,
| TAKKE HEePaBHOMEPHGCTH jedopmaluy B KanuGpe; Kp

'I' )r0, Ha HEPaBHOMEPHOCTE U3HOCA I{aﬂl/lépa OKa3rIBAaeT BJAKHA-

padoTer ¥ u3HOCa KanuOpoB BaJKH yaanaau ua KJETH U 1a0s
JIOHBI YCTAHABHBANH HA MECTO NpelBapuTesbHOkM YCTaHOBKH,
H H3MEDPATH 3a30pbl 1O KOHTYpY PyUbf B TeX Xe Toukax. Mg
HOC mamepsanan B 19—26 toykax NepumeTpa kKanaubpa; Touky
U3MEDEHHH OTMEYeHb! udpamu u paBHOMEPHO pacnpegenen
1o nepuMeTpy kasnbpa (puc. 54). Uueno touek 3aBUCHT
HPOTAKEHHOCTH KOHTYPa pyuns. Pasuuua p H3MEPEHUAX J10
H TIOC/I€ TPOKATKH jpaeq
BEJHYHHY H3HOCA B Al
HOMl TOuKe Kasu6pa.
Msnoc kanu6pos ng
06euM Kasnu6popKam H3~
MepsJM B TeyeHHe Hec
" KONBKHX KaMMauu#,
Bmecte ¢ teMm ormeuany
KOJIHUECTBO MPOKATAHHQ-
FO Ha JaHHOM Kaaubpe.
MeTaJa.
Msnoc Basnkos npu
POKATKE SIBJSIETCS TPQ
UECCOM, 3aBHCAUIUM OF
MHOTHX daxkTopos. Xa-
Puc. 53. Cocrapubie Wwabnoun aas pakrep H3HOCA BaJKOB
H3Mepem@ H3HOCa BaJTKOlf: CAYKHT 06BEKTHB HBIM
A kDo vt KaTuGpa: 6 — aa KPUTEDHEM  paUHOHA/Ibs
HOCTH KanubpoBKu, o7
PaxKaloluM B3aUMOJElCTBHe napaMeTpos geopMauuy Me-
Tallia, 3aM0XKEeHHBIX B TOM MJAH UHOM BApHAHTE Ka/1uGDPOBKH, i ’ ACMOrO MeTAia Ho
C LCJbIM DANOM TEXHCJ OTHYECKH X napameTpos. - | /M€ HepaBHOMEDHLIl NATPEB NPOKATHIBAEM! NeTANNA BA
OcHoBHBIMU hakTopamu, onpegensomMME cTenenn U3HO- CeUEHHIO HOJIOCHI, HepaBHOMEpHas TBEPAOCTh

p=

Pic. 54. Pacrnonoenue royex usMepenns H3noca no KOHTyp%/ np:ME)G-
rr“')(-)lmblx (a) n passepHyThix cnoccBom nomenemrrlogg crulanu
N KanuOpoB Npyu Npokatke wpemgepa Ne

a8 BANKOB 110 Pe3YsIbTATAM PSIAA MCCICLOBAH I (45, 46, 10, " .05 1o nepuMeTpy Kannpa, HeyloBaeTBOPUTE bHAS HACTPO
8, 6, 28, c. 275; 44] ABJIAIOTCA: CKOJIbIKEHHE METaJ/Ia B 0Yare Ka CTaHa W ApyTre haxkTophl. B « eIveT vui-
- Aedopmauum, pexnm obxathi, TEMMEPATYPHBIC YCJAOBH A TPO- Ipy cpapienni ABYX CrOCOGOB NPOKATKH C1 lll“gﬂl/l yMa-
HATKH, XHMUYECKHI COCTAaB M KauecTBO MaTepiana BAJIKOB, 'bIBATh, YTO XMMHUYECKHIT COCTAB TiPOKATHLIBAEMON C o, Ma-
XHMHYECKHH COCTAB NMPOKATHIBAEMOTO MeTaama ap. Ilpwu ‘epHas. BaJKOB, WX TBEPAOCTD, I'IGPHBHOMQPHOCT‘DHem]lileH_
STOM PASMUHAIOT AGCOMOTHBI H3HOC KAAUBPOB, MPeLCTABIISIO- JarOTOBKY U APYrHe (aKTophl OCTAIOTCH B CPeAHEM
WHH# coboll maMeHeHHe ux PasMepoB B XO/le 3KCMIyaTal Uy I DIMY . ' M OBkaTHI
BAJNKOB, M HEPaBHOMEPHBIA H3HOC, T, e. fiepabroMeproe mo ' Croco6 NpoKaTKy BHOCHT H3MEHEHHs B PEerK omanut,
nePUMETDY yBeNnueHHe pasMepos kannGpa, KoTopoe'He Mo | i3MeHseT xapakTep HEpPaBHOMEPHOCTH ﬂe@f?“{aunﬁ‘m_ige‘pa_
KeT ObITb HCNDPaBJIeHD HACTPOAKON Crana, bl CHJL TPEHHSL 110 MEPHNETPY KannGpoB, a lﬁK.}Ki,i,H;"H‘,,eH_
UpunMenurensno k npoxarke ILIBEJINEDOB aBCOMKTHLIY U3« VpHBIE YCAOBMS [1DOKATKH. _"'\I»ia.,x’(i‘r-ﬂpl?/'f(“ .T.&M(%';%éh? i)
HOC SABUCHT OT CMOCO6A NMPOKATKH, ONpENessIOmero CKouh- 110 BTUX YCIOBHIH, MIWIO CYAHTE O f\’aP““,epePh“* R
KCHUE TNIPOKATRIBAGMAIQ META/I2 OTHOCHTE bHO BAJKOB, page MBI MpefJaraeMbly KpPHBOTOMQUHBIX Kalubpos,
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PaxTHyecknii H3HOC AaeT OOIIYI0 KapTHHY B3auMOJICHl
CTBHSL BceX (PAKTOPOB, M3 KOTOPOH TPYAHO BHIAEAUTH YASAh:
HOEe BJAMAHME TOH MJIM MHOH NPHUMHBL H3HOCA Kaﬂnépoui
Opunaxo npu pacuere KaauOpPOBKH MOXKHO ¥ HYXKHO VUUTH
BATb BAHAHHE OTAE/]bHBIX (PAKTOPOB, HO MOKA HE MpeacTan
JRETCH BO3MOMKHBIM aHAJUTHUYECKH CO34aTh OOULYIO KapTull
u3Hoca. 1103TOMY NMpeACTaB/fAeT HHTepeC COTOoCTaBACHHE hak
THUYECKOH KapPTHHBl U3HOCA BAJKOB ¥ aHAJUTHUECKOIO HCCHAE
JIOBaHUA TeX (HaKTOpPOB, CNOCCOCTBYIOUHX U3HOCY KaanbpoH,
7eACTBHE KOTOPBIX MPEAONPEACNEHO CrlocoBHOM NpokaTku. |
YaCTHOCTH, MPH NpPOKATKe UIBEJJEPOB IO NPSIMOMNOJOYHO
M pasBepHYTOH KanubpoBKaM pacCMOTPUM 3/ieCb HEPaBHQ
MepHOCTb paboThl CHJI TPEHHsA 10 NePUMETPY Kanaudpa U TeMs
1epaTypHLIE YCJAOBHS MPOKATKH.

Jns xaau6poBKH WIBEJNEPOB CMOCOOOM IOCTENEHHOTO CIH=
6aHud B CPABHEHHH C MPsIMOIMOJOYHON, XapaKTepHa MEHbIIA
ray6uHa Bpesa Ka/auOpOB, YTO YMEHBIIAET PA3HHUIY OKPYyHs:
HBIX CKODOCTEH IO NepuMeTpy kasiubpa u 06YCHOBIUBAET
MeHblee CKOJbXKeHHe u Oosee PaBHOMEPHOE DaclpeleseHHe
No MepuMeTpy Kajaudpa paboTsl cus TpeHus. [To mepe cnpsms
JIeHH A TOJIOK BO3pacTaer riybuna Bpe3a KaauOpoB B Bajiki
U COOTBETCTBEHHO YMEHbINAeTCs pPa3juuyde C TOUKKM 3PEeHHs]
BEJIUUHHBl H XapaKTepa H3HOCa MeKAY TNPsMOMOJOUHOH Kas=
AuBpOBKOHA M KasuGpPOBKOH crocofoM MecTeNneHHoro crufas
HUf, KOTOPOE NMPaKTHUYECKH CXOAHUT HA HeT B IOCJIENHHX MO
XOjly NIPOKAaTKu Kajanbpax. 2

s smiop pacnpenenenust paGoThl CHA TPEHHS B MPAMO-
[IOOUHBIX M pPA3BEPHYTHIX IUBEJJIEDHBIX Kanubpax = (CM.
puc. 48 w 52) BuaHO, UTO A TMPAMOIOJOYHON KaaUGpOB-
KM OTMEUaeTCsi MaKCUMyM paboThl CHJ TPEHHS, COOTBETCTBY-
follni BepXHeMy pyubio KajubGpa co CTOPOHBI NOJKH MpPO-
tuns.

J1g cpaBHeHHs HEPABHOMEPHOCTH paboThl CUJI TPeHHS MO
BJIEMEHTaM NMpoduiis NPUHUMAEM 32 eIMHUILY €€ BEJHUHHY B
Touxe 2. Toraa Aas npaMonoso4nol KaaubpoBku (cM. puc. 48)
M0 BepXHEeMY PyuYbio MAKCHMYyM CO CTOPOHBI MOJKH (TOYKA /)
6yaer aaa V//I gaau6pa s 3,6 paza, a gas V s 3,26 pasa Bbl-
we (puc. 55). Has passepHyToil KaaubpOBKE CIOCOG0M MOCTe
MeHHOro Crudanus 9TH M0Ka3aTeNd HePaBHOMEPHOCTH PaGOoThl
CHJI TpeHus Huke u coctasasior 1,0 pas VI u 1,9 st V Ka-
AHOPOB.

[lo HMKHMM PyubiM HEPABHOMEPHOCTb PACHpejencHHS
paboThl CH/1 TPEHHS CYILECTBEHHO HE OT/JIHY3LTCA.
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CHoCOBOM TMOCTETIEHHOTO cm6am&licr;(;
Gepe crnpsMienis M odopMaeHH [OJIOK Heiiigggzp@ﬂﬂ
pacrpejenenus CHl TpeHus MO nepm\AiTepHyylﬂ anbpa
\lenpepbIBHO BO3pacTaTh 3a cyer yBeJIiio e B o
Tax, ecau B VI kanu6pe ona pasHa LY, o Y omer.
esenno B 1,67 u 1,90 pasa BHIEC, yeM B oeT
oy Kaﬂ’ylépa (cm. puc. 52 1 55). Pasnuune B HEP
eraocty ¢ KONbKEHHS TIPOKATHIBAEMOTO MeTaJa B ogare Jie-
?[;eo%?dzcxf;ucgnﬂ npmvxononoqﬂoﬁ KanuOpPOBKY H KanubpoBKH

[ xne-
croco6oM HOCTENEeH

Tl kaauOpOBKH

HOTO crubanuns, 3gaynTeNibHOE LI

~
2

110 INEMENTIAPT npo@Uas

CoomKoulesite Fadomsl CUs MPeRUs

Hemied 8anos

Foreap 3nemedma noeopPUAa

E‘)E). ]0) ouie e f 6() bl CUJ T e s1 TIo 3JeMe N
C H HH a 4 ] P HU MEHTAar
npoPunst NpH IlpOKaIKe B KJAETH .

p DU p][ 85)0

! — no psIMOINoS Ot HOH Kad UBPOBKE; 2 — 1o pa3Bepny0x‘/x

Puc.

TCH
TH TDHO, 3aTeM TO XONY ﬂpOKaT’:.[I;THO](;Te(:[;eﬂl-;l-éocyg’lreljll\I;Lillie}KHo
| 11 xseTd TPUO CXOAMT Ha . 10
lcdm?na;lalrlrb 3Ha‘4HT£ﬂbHO HoNbLIETO H3HOCA npﬂmconuc)slc())tgg};ixpa}
116poB BAJKOB | KJeTd TPHO TO CPABHEHMIO €
BEPHYTHIX KaAnGpoB 2TOH HKE Kﬂemﬁﬂylmo
Bropoii $axTop, 3HAUNTEJbHO BJ
TeMIepaTypable yCaoBust npoK?T}m.T .
B npouecce npoxatisi npomxo,qu e AR
reMrepatypHBIX YCROBHH ﬂ(itbomlalmm, \1 néhécu kgt 1
svercs JOHMIKeHHEM CpefHen TeMrnepaTypp e .
néoxo;xa K IpyroMy, a TAKKE nocTeneHHEM YBEH
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HUILBL TeMIepaTyphbl MEXKAY -OTAEJBHBIMH 3JeMEHTaMH NpPOdHU-
JIS. :

[Ipy nNoOHMKEHHH cpejHell TeMIlepaTyphl MeTa/Ja ero co-
NPOTUBJIEHHE MJIACTHUECKOH AeopMaluy, a Takxe Koaddu-
LIMEHT BHELIHErO TPEHU S YBEJHUUHBAETCHA, YTO BbI3LIBAET [1OBhI-
HIeHHe YAeJNbHOTO NaBJIeHHst U aBCOMIOTHOFO M3HOCA BANKOB.

®naHueBble NPOQHAH B OTJIHUHE OT COPTOBBIX HMEIOT He-
PaBHOMEPHYIO TOJIMHHY W NJIOMIA]b NONEPEYHOIO CeUEHU s OT-
JeJbHEIX 3/eMeHTOB. Tak, HanpruMeD, FOTOBBIH ILBeJIepHbIH
npoduab Ne 30 B ropsiueM COCTOSIHUHU (C YYETOM MHHYCOBbIX
JIOTIYCKOB) HMEeT: BBICOTY creHxkd i = 300,3 mm, TOMIMHY
creHkH d = 6,5 mm, wupruy noaku b = 101 um u cpeaniown
TOMUMHY £ = 11 mm; IpH 3TOM TOJIMHA TMOJIKH Y OCHOBAHHS

14,5 mm, a y Bepwmnbl 6,0 mu. [Taomanb noaxu 1052,5 mu?,
a crenku 1955 mm®. CoorsercTByiOUIast HEPABHOMEPHOCTh
TOMLMHBL H NJIOLLAJIeH NTOJOK ¥ CTEHKH WMEeTCs Yy NMPeAuncTo-
BBIX H YEPHOBBIX UIBessepHbIX npoduieli. EctecTBenno, uro
JJVHHAs W TOHKas CTEHKH, a TAKXKE TOHKHH KOHel[ IOJKH
OXJaXK/JaloTCs OblcTpee, ueM MAacCHBHOE OCHOBAHHE MOJKH.
Benencterne 3TOro MOMKHO OXHAATh, UTO TeMIeparypa no ce-
YeHHIO NPOKATLIBAEMOr0 LIBEJJIEPHOTO NPOdHUIs OYIeT OueHb
HepaBHoMepHOH. CHenuajbHO NPOBEJEHHBIM HCC/IE10BAHHEM
npu npoxatke mesanepa Ne 10 ycranosaeno [8), uto B uucro-
BOM KaJubpe nepenaj TeMIlepaTypbl MEXK1y OCHOBAHHEM H
KpaeM nosku cocraBus 30 epad, a MeX/y CEepeluHOH CTeHKH
U 3aKPYIVIEHHEM B MECTE NEPEXORa OT HOJKH K CTeHKe —
npuMepHo 60 epad.

[lockoabKy TeMnepaTypa KpaeB MOJIOK U CEPEAHHBI CTEHKH
6oJiee HH3Kasi MO CPABHEHHIO C OCTAJbLHBIMM UYACTSIMH IBEJI-
JIEPHOTO TPOMHUIS, TO HX CONDPOTHBJEHHE MJIACTHUECKOH [e-
dopmaunu Brite. Kpome Toro, B cBsi3W C NOHUIKEHUEM TeM-
nepaTypel Kpaep MOJIOK M CepeiuHBl CTEHKH KO3thhUIHEeHT
TPeHUS MeXAYy 3THMH 3JeMeHTaMH NpOohHIS U TEMH YacTHMH
Kanubpa, KoTopbie X 06pabaThiBAIOT, TaKxKe OyaeT 6OILILNM,
ueM B OCTaJbHOH yacTH KajuGpa. ITO NMPUBOJUT K COOTBET-
CTBYIOUIEMY MOBBILIEHHIO H3HOCcA (uiaHlleB H LWeHKH Kannbpa
IO CPaBHEHHMIO C TEMH YaCTsMH, KOTOPBle 06paBaTLIBAIOT OCHO-
BaHWe TMOJKH LuBesjepa.

CrenoBaTtesibHO, BBUAY HepaBHOMEPHOIO pachpeieneHus
TeMIepaTypsl M0 CeUeHHIO NPOdUIs M3HOC LIBEJNAEPHBIX Ka-
aubpoB oKa3dniBaeTcs TakKe HePaBHOMEDPHBLIM, B HACTHOCTH
HabJlofaeTes YCHJAEHHBII H3HOC Yy4acTKOB Kaaubpa, obpaba-
THIBAIOUIHX Kpas NONOK U €epeiuHy CTeHKH uBensepa [8].
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Biusgnue TemrnepaTypHbpIX YCJ10BHH npoxi?;xi :I—?a};ﬂr’lr%ﬂbl-lo
1€ CJAydaeB o .

BAIOT ONBITHEIE J@HHbIE, B P
ITosTOMY H3biCKaHue Gosee 61aTONPHATHBIX TeMnep%Tylei[i

VCJIOBHME TMPOKATKH — Ba’KHOE oBCTOATENBCTBO,  O0ECTE
paollee yMeHblIEHIHe H3HOCa KaauOpoB BaJKOB. N
Ha TemmepaTypHBble YCJIOBUA MPOKATKA oxizzgﬁ T pann
3 BHYTPEHHUH Tell

Hue He TOJBKO BHCLWHHH M
poilecce MOHUKEHN S temnepaTypbl MeTaj1a py Aeq)ongLLgll\yll,
O W OTHONIEHWE MJOMmaN MOBEPXHCCTH MoJIOCH! K €e 0 y

p .
3 HUH
|F"> nJan nepumeTpa ceyeHusd K €ro nacmaiy (S ) Buewur
% )
'I‘GHJIOBOI‘J% MOTOK onpejle,rmeTc;{ UHTEHCUBHOCTbLIO leqeucnyc

KAHMS, 3aBUCAIIEH OT TeMNepaTypHOro nepen%ﬂi éto?[e)?ﬂy
o6pabaTbiBaeMblM METaNI0M t, M oxpyma}o;ﬁl; %ﬁcﬂeﬂﬁ'&é
a BHYTpEHHHI — TeNIONPOBOLHOCTLIO MeTaja. locaees
32BUCHT OT XHMHUECKOTO CCCTaBa MeTajinia ¥ NpH P annLx
yC/IOBHAX TMPOIecca NPOKaTKi ﬂgCﬂT(());TILIPI[SLF,IOMH TOTO K€ 00p
a MeTasa fBAAeTes I HHBIM.

TblBéﬁgf;;aTeﬂbT{O, 7S JAHHbBIX YCAOBHH npoluecca ;(i:u;zgi:
TypHble ycaopus OyAyT onpeesaTLCH TemnepaTpr}e{e 106’beMy
nafzoM Al ¥ OTHOWIEHHEM MJIOLLAJH OBEPXHOCTY

a % ocThbio. OmnbiTHBIE JaH-
<7), HA3pIBAEMbIM Y/eJbHOR MOBEPXH

{ple MOKa3blBaT, yTo HEM 60J/113u1e Tewlnepa"rypﬂblcy;bnsfﬁgiﬁ
W yiedbHas NOBEPXHOCTb, TEM BoabLIe HHTEHCHBHO
MeTasnaa. -

ﬂeH%&eAJ{lebelﬁ pec pauanus ofonx (HakTopos Ha Ié:gr?:::}i-
HOCTL, OXJAAXKJEHWs MeTajia ONpeiessercs HX crenexsio
yaMeHeHns B npouecce NpoKaTKH. Tak, Npu Mpox TKe wmel
nepa Ne 30 Temneparypa 3aTOTOBKH IIPW TOAAYE aKTKH 88/0 ®
crapaser 1220 °C, a Temnepatypa KOHIA npoxﬁ w 800 C.
Torja TemnepaTypubiil nepenai, onpeneﬂﬂemzlt aK M~
- {,—1l,,, Oymer JJs Hauada npOKang Ay = D0
_90=1900 °C, a asisi KOHUA MNPOKATKH I, = -
__ 780 °C. VIx oTHOWIeHKHE, XAPAKTEPUIYIOULEE CTene;TKyI e
Helns TeMAepaTypHOro nepenaja B Mpouecce npm?wam/m e
yueTa MOBBIIIEHHA TEMIEPATYPEL! gmaroaaps Aedop

ranna), OyleT

VienapHast NOBEPXHOCTD NpOKaThbIBaeMOi MOJIOCHL 3asu§n;‘
ot €nocoba MpPOKaTKU HIBE//1ePOB. [pu npoxaTke WBEIIep
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nepp'me5fr6- Hsmenenne otwowenus  Pue. 57
pa K TNJjollajd CeYeHus Typl;l )

Chbl (p/ ) p
TTOJOCD] S no ]IPOXOAaM n X np ]I[)()Kﬂ Ke BeJJjepa
PH oxaMm H
pokKa epa N_ 3 o ps- J\_ 2 Ha YUCTOBOH JIUH cTa-
1 Ke BeaJg o 30 o 4 WHUH

MONOJOYHOH i
o Ka(éLé;rOBli):ssepHyTon Ha IO NpsaMONoJoYHOH (2)
M i
pasBepuyToh (I) Kamépoexamﬂ

Usmenenne temnepa-
MOMOK Npoduast 0o Nnpo-

715 ACX v
oaunoro Omaroma cevennedM 280 X 340 mm M mepumer

KOHeYH "
oro iBeasepHoro npoduas cevenuem 4060 mm® u ne

HMe"
pumerpoM 915 mm ero sHaueHue ﬁyaerr<£> =0,225. C
BATE/NLHO, CTeNeHb W3MeHeHHs e bioh  nose oern
e, T P

sﬁ' S/s 0,013 17,3.

3 3TOT '
sepnoom r(;OJClJéiiyeT, uTo o0llee YBEJUUCHWE YACNbHOH 10
R OHIOKHI;)(;I;E{UHPOKaTKM cocraBaseT fosee Yem

, T. €. [IaeT TEM [
ﬂBJ’{é{eTCH S ey eMnepaTypHBEIM  Tmepenaj u

aMHO OTMETUTH, UTO :
'O B Ipoliecce 11

pelamo o ) IO tCe NMPOKATKH _ i
Bepxrxce-\c]:?:’m Kagxuépax CTENCHL YBEJHMEHHA y;zﬂtﬁepgfmux
pepxmccy Luno NpsMONONOUHOR KaJuGpOoBKe Bﬁcpe;l:m joe

LU, YeM IO pPasBepHYTOH KanuOpoBke c:noecxég;
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pom 1240 mm yne z
yAeJbHas IOBEPXHOCTh (“)H:O,Ol& a J14

NOBEPXHOCTH

NOCTENeHHOTO crubanus (CM. pHC. 56). D10 AOJKHO NpUBECTH
« BoJee MHTEHCUBHOMY OX/1AKIEHHIO TTOJOCh! [IPH MOJyUeHH
JBeJsepa 1o nepeoMy crnocofy NpoKaTKH.

Tlyist pOBEPKH ITOTO o/ 0Ken s Obiau NPOBEACHEL 13Me-
penust TeMnepaTypbl MeTajia npH MpoKaTKe wpennepa Ne 24
pa pennLcobanounom crafe 1o npﬂMo'nonquoPI kaaubpoBKe
¢ yBeJnYeHHbIM BLITYCKOM 100K 31 11O passepuyToH KaJgu6-
pOBKE c110cOBOM NOCTENEHIIOTO crufanns nogox’. '

fipu mnpoxaTxe Mo npﬂmononoqﬂoﬁ kasinGpOBKE H3MEPE-

Hus IPOBOJAH B HataIe, cepejie W KOHLE cMeHbI TPH yCTa-
HOBUBILEMCS TEMIE NPOKATKH p TeueHue Tpex gamMnaHui, a
no pasBepHyToﬁ KannopoBKe — B TEUCHHE JBYX KamraHuit.
Bceero 110 npsmononoqnoﬁ Kanu6poBKe NPOBENEHO 893 name-
peHuit, a 1o passepHyTOl 457. TIpu 2TOM TeMnepaTypy 10J10-
Cpf M3MEPSUIK TIPH MPOKATKE Ha uyo-peBepcuBHoﬁ xaeru 900
ocje mATOro MPOXoAd hOTO3/1eKTPUUECKHM nUpOMETPOM, 3
npu npoxarke B yepHOBHIX KACTAX tpuo 850 — 1ocae Ka K-
70r0 mpoxojia MO MOAKaM B cpessieit uacTy MOJA0CH (B MOMEHT
BBIXOMA €€ U3 BAJAKOB) C MOMOLIBIO ONTHUECKOTO N1poMeTpa
ONTNUP-09. Ilocne YuCTOBOM KJETH AYO 850 Temnepatypy
[lepejiHero u sainero KOHILOB ¥3MEpAIK [0 [OIKAM. Jaunble
wavMepeHnii pUBeIeHbl B raba. 17 u Ha puc. b7.

V3 nosiydeHHBIX AAHHBIX Ccefyer, uTo CyMMapHoe nage-
Hue TeMueparypbl Ha YRCTOBON JMHHK CTaHa cocTaBaser no
TIp‘r'[l\flOHO.IlO‘—II/IOP'I KaubpOBKeE 343373 epad, a no passepry-
—oii 325 —357 epad. [lpu jnHE N0J0C nocje YHCTOBO# KJIETH
£5—70 m TeMneparypd 3a7Hero KOHLa MoJochl B cpenHem
ya 30—-32 epad HHHKE TemmepaTyphl NePEAHETO KOHUA.

TlpusenenHple AarHbIe OTUETANBO TIOKA3BIBAIOT, HTO npu

KaTke wpeanepa Ne 24 no xasandOpoBKe criocoOOM TOCTE-

TIpo
[IEHHOrO Cridanus tempepartypa verasnnd BO pcex MPOX0Aax
(una 20 zpad Bole, UeM

B KJAETSX UMCTOBOI AHHUH B Ccpejiiey
ripy mpoxatke 1o 1P 5{MOTIOJIOYHOH KaniGpopke. IJT0 MO
TBEpANJIO BRIBOA, cpeaanHbiil paree, HCXOLR 13 cTereHu yge-
puenns yAeabHON NOBEPXHOCTH M10J10CHL. Kak 1 cael10Bajo
OKUJATD, OXNAKICHHC MeTanna npy poKaTke 1o np AMOTIO-
J10uHOi KanuGpoBKE oKa3anoch Gosee MHTEHCHBHBIM.

TemmepaTypa MeTanAa 06yCa0BIEHE (opMoit 1 pasmepoM
fepBbIX [0 XOAy MPOKATHH NpsAMONOOUHBIX 1 pasBepHYTHIX
Kanu6pos. [1pn NPOKATKE wpenepa Ne 24 1o pa3sepHyTOH
KanuOpoBKE B o6umuoit kaer 900 nepsbic yeTHIpe TPOXOKA
A

1 Yameperus TemMmnepaTyphl N pOBOAHAUCE npokaTHOH naBopaTo-

pueii 113J1 savona «A30BCTANBY.

T12-1219 o



Ta6auua |}

Manubie naveperuit Temnepatyp nosok npoduas Ko apoxopam
TpH npokartke wBeepa Ne 24 no npsmMonosoyRoi (4MCanTEH)
. M PasBepHyTO/ (3HaMeHaTe M) KanudpoBke

i
B

|
|

Hon Cymn C
W | et | e, | S, | Dy
| C | © & 4
106 123095 1161 1200—1140"
IMocae kmetu SO0 — —570R AR
v 63 73430 1165 1200—1 140
| 104 115200 1108 1140—1070
50 56330 1127 (150—T1100
0 103 112305 1090 1130—1055
50 55795 1116 1140—1090)
s 108 116905 1089 1115—105()
48 53370 1110 1130—1085
. 101 102700 1017 1050—990
49 50560 1032 1050—1010
< 100 97375 974 1000—940
49 59380 1007 1020—980
6 104 97365 935 970—900
49 47380 966 990—940
) 3 101 22630 818 850—780
7 (nepeanuit Kpail —_— -
(nep pai) 19 175 810 860—810
L 66 52030 788 §20—760
7 (3aguuit kpait — —aor —ra oA o
pai) 50 20385 808 830—780

POUSBONATCS B SAUIMYHBIX KaJHOPAX M TOJBKO B MATOM MpO-
XOA€ HAUHHAETCA OGOPMIIEHHE UEPHOBOTO LIBEJANEPHOTO MpPO-
unsa. IIpu npoxatke xe mo 1P MOMONOYHON KanubpoBKe
OpOpMAEHHE YePHOBOrO MPO(UIS HAUMHACTCS y¥XKe ¢ yeTBep-
TOTO NMpOXOAa ¥ NPOUCXOAUT GOJEE MHTEHCHUBHO, BCJEACTBHE

p
Hero OTHOLIeHue S—, HayuHadg cC HeTBEPTOTO npoxona, B 00-

HUMHOH Kjetd 900 1 NpamMuoounodi KanuGpoBKH Blile,
YEM s passepHyToit (CM. puc. 56). [Tostomy npu oguHako-
BBIX MCXONHBIX yCJIOBHAX TeMNepaTypa MNONOCH, MPOKAThI-
BAEMOH TIO NP AMOMOIOYHON KaTuBPOBKeE, CHUKAETCA BhiCTpee,
HEM MO pasBepuyTOil (cM. prc. 57). CuenoBatenbHo, NOJOCH,
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npHKaThIBaeMble 110 Pa3BepHyTOM KaJubOpOBKe CIICCO30M NocTe-
MIEHHOTO CTubaHusad W HMeloUlHe MEeHbIUYIo, YeM MO NpsMONo-
JOYHOH KasubpoBKe, YAEJAbHYIO TOBEPXHOCTb TEIJIOHW3Jyue-
HY S, COXPAHSAIOT TEIJIO B NePBHIX Kanubpax, TeM caMbIM CO3-
JlaeTcsl  ero 3amac NpH M[POKATKe B MOCJAEAVIOUIHX Kaaub-
pax. :

[TopbiuieHHe TeMnepaTypbl NPOKaTKU O Pa3sBepPHYTOH Ka-
Nu6POBKE CITOCOOCTBYET YMEHbBIIEHUIO CONPOTHBACHNH S METAJI-
na JeopMauKHd, MO3BONSET HHTEHCHPHUUPOBATL PEKHM Je-
(opMallMy, CO3JaeT JydlllHe YCJOBHA IS TMPOKATKY LIBeJ-
JIEPOB B Npelesax MHHYCOBOTO JOMyCKa

[Ipu npoxaTke 1uBesepOB NO pa3BepHYTOH KadHOpOBKe
Hab/I0faeTcs TakXKe HEKOTOPbIH repenag TeMnepaTyp Mexjay
OTIEJbHLIMU 3JEMEHTaMU NpoQUAs; B YAaCTHOCTH, TeMIlepary-
pa Kpad NOJIKH ¥ NMOCPe/uHe CTeHKU HHUIKE, YeM y OCHOBaHUA
nosiku. OHaKO BeJHUHHA fiepenaja MeHblie, YeMm 3TO OTMe-
ueHo B pabore [8] npu npoxaTke IBEIEPOB 11O MPSIMOMNOA0Y-
Ho#t kanubposke. [locnenHee nokasbiBaeT, uTo P NMPOKATKe
Mo pas3BepHyTOH KaAnOpPOBKe yjnasoch He TONbLKO COXPaHHUTh
foJiee BLICOKYIO TeMnepaTypy IIOJochl, Ho Oaaropapsa Gosee
no3aHeMy odopMmJaeHHI0 npoduis u Oojee BLICOKOH cpepHel
TeMneparype MeTajJa yMeHbIIMJOCh pasjudHe TeMIepaTy-
pbl OTAENBHBEIX 3MEMEHTOB MPOMHJIA, a 3TO AOJKHO Cl0CO6-
CTBOBATb YMEHbLIUEHHIO HEePaBHOMEPHOCTH M3HOCa Pa3BEpHY-
THIX LIBEJJEePHbIX KalubpoB.

B npaxtuke wudyueHus u3HOCa KanubOpoB OOBIYHO 110Jb-
3YIOTCS ero abCcoJIIOTHOH BeqWYMHON, BbIpaXKEHHOH B MHJIU-
MeTpax. JTOT NoxasaTejb yA00eH NpPH OnucaHuu oblied Kap-
tuHBl u3Hoca. OjHaKO NPU CPABHUTEJILHON OUEHKE /BYX Ka-
JuGPOBOK 3TO HE COBCEM yJIOOHO, TaK Kak TPYAHO, 4TOC bl nap-
THH NPOKATBIBAEMOT'O MeTajja 6bn oAuHaKoBOlH Macchl. [lo-
3TOMY B JaHHOH paboTe AJ51 CPaBHEHHUA B3AT NOKa3aTeab H3HO-
ca, oTHeceHHbIH K | m DpokaTaHuoro Metanna. Mauwoc xaaub-
pOB W3MepslIM MOCAe KaXk/0H 3aKJalKH MeTanna B TeueHue
NATH KAMITAHUHA, MPOKATaBUIHX M0 NPSMONOA0YHON KanubpoB-
Ke B cymme Ha / xaeTu Tpuo 9860 m u nHa Il kaetw Tpuo
8650 m.

[lpu npokaTke 1o KaJuOpoBKe crnocofoM NOCTENEHHOTO
crubanns H3MEpPEeHUsl H3Hoca NPOU3BOAMJIUCH NOCAE KaxKaoH
3aKJalke B TeUeHWe TPeX KaMMaHui, B Mepuos KOTOPBIX Ha
[ xqern Tpuo Obiio ripokatano 7350 m w ua [/ xneru Tpuo —
5800 m npokaTa. Basku i/ NpAMONONOUHOH U pa3BepHyTOH
KannOpOBKH OblIK W3TOTOBJEHBl H3 CTalu 5HX.

{04 179



Ha wabnore no scsolt n npasoit wactu xonrtypa pyubs
Kaaubpa CUMMETPHYUHO HAMEIAJOCh PABHOC UMC/IO TOUEK H3Me-
peruit (cM. puc. 54). PesybTarel u3amepenuil B CHMMETpHY-
HbIX TOYKAX NpPaBOH H JIeBoll uacTell kannbpa ycpeiHsiuch,
[Tonyuennple mocsie Kaxkaofl 3akAanki BasiKOB abCOJIOTHDIC
EeIUYMHbB H3HOCA IPHBOAUAKCE K | m NpOKaTaHHOroO MeTasla
J\AHHBIM KOMIJICKTOM Ba/KOB M 38TeM YCPEeAHAINUCh JUIS OjiH~
HAKOBBIX T04eK KoliTypa kKaaubpa. Cpeinne 3HaueHus B ToU-
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Puc. 58. Dimoper n3noca xanubpor npu npoxarke wpesnaepa Ne 30 1o
npsidoneacunoil {@) u pa3sepHyToll ¢nocoBom NOCTENEHHOrO ¢rubatus
(6) xanu6poskanm. Ludpu v Touex —u3noc Kannbpa, mmfm. X103

Kax KOHTYypa xanuOpoB AJTs NpPsMONOJIOUHOH H pasBepHYTOll
KaﬂﬁﬁpOB?K npusenessl B taba. 18 u 9. 1o pesyabratam
M3MEPeHUH MOCTPOSUBL SMOPH H3HOCA KaaubpoB (puc. 5H8).

Orauuutespiasn 0cobeII0CTb WBAAIEPHBIX KATHOPOD —
3HAYUTEIBHbIH M3HOC CO CTOPOHLI KPaeB IOJAOK H CepeluHbl
CTEHKH MO BEPXHEMY H HIXKHEMY DYUbI0 U MHHHMYM H3HOCA
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BOM2I7C Nepexoia CTEHMKH B [0AKY CO CTOPOHbLl HUIKIEND
pyubd. Takod xapakTep usnoca B oflieM OTBeuaeT pacrpe-
A@IEHUIO CROJbXKeHus MeTanna (cm. puc. 45 u 49) u paborhl
cu Tpednsa {(cm. puc. 48 u 52) B paccMarpuBaeMblX Ka/dau6-
pax, 3a HCKJAOUCHHEM TpefHell HNKIIero Balka Npu nepexoje
OT CTeHKH K MOAKe. DTO MOKHO OOBICHHTL BJAMSHUEM TeM-
epatypuoro Qakrtopa, Tak Kak W3MEHeHWe TemrepaTyphbl
cOYCJIOBAUBAET HU3MEHEHHE KO3(PPnLUEHTa TPEHMA WU yAe/b-
Horo paBjeHusi. TemnepaTypa INpPOKAaTKU MO pa3BEPHYTOH
kaauOpoBKe B cpegnem Boiwe na 20 epad, yeM 00 MPAMOING-
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Puc. B9. CpaBuenue nsHoca KalduGpoB HaJOXKEHHEM Da3BePTOK
BBIPAGOTKY KOHTYDPOB KaJuGpOB:

Kanu6pPoBKa;
B. B — Bepxuuit

WTPHXOBBIE — Ka-
BANOK;

JMHHH — NPAMOnoJiounas
MOCTETIEHHOrO Crubanus;
H. B— nuxkHuil BaNOK

COJOUIHbIe
nubpoBKa cnocobom

sounoi. PaxTHuecky KapTHHa H3HOCA IPH NpoKaTKe no 06o-
HM c1ocofaM NPOKATKH HMEET MAKCHMYM B MeCTaxX MUHMMYMa
‘teMIeparypbl — 10 CTeHKe U KpasaM nojok. Ho no pazpepuy-
TOH KaJuGpoBKe ero abCOJIOTHBIE 3HAUEHHS MeHbIle, UeM Mo
NMPAMOIOAOUHON. ITO  COOTBETCTBYET TaKiKe paclpegene-
HUI0 CKOJIBXKEHHS MeTa/ljla Ha BXojAe B ouar jedopMauuM U
pacnpeseserHuio paGoTbl CHJ TPEHUS N0 BEPXHEMY BajKy.
Has cpakiteHust M3HOCA BAJKOB HCCAENYEMBIX KaJHOpG-
BOK Ha puc. 09 mpupejeHbl Tpaduku U3HOCA B BUJIE HAJOXKEH-
IIbIX OflHa Ha APYTYIO Da3sBEPTOK KOHTYpa KaluGpOB C OTJNO-
KEHHLIMM B COOTBETCTBYIOLMX TOUKAX BEJMUHMHAMM H3HOCA.
OTu NaHHble TIOKA3bIBAIOT BIPaboTKyY KaauOpoR Npu NpokaTke
O MPAMOMNOJCUHOH KanuOpPOBKe U pasBepHyTOH Ka/lnOpOBKe
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HsHOC B TOuKax KOHTypa Kaamépa no

1pAMONONOUHON Kanubposke (puc. 58,a)

Tadanuna 18

Howmep

HsHoc B Toukax KOHTY [l

kanubpa, mam/m x 103

Yucno ﬂ—;sz:I(s-
Knetin Ka.r;):ﬁ- 31{;‘:‘3_ m;]e;yag; ! \ 2 ’ 3 4 5 g 7 0 " 13 1
0,07 | 0,18 | 0,20 | 0,22 | 0,18 ‘ 0,24 10,34 10,33 10,17} 0,18 | 0,19 ou ) 0,16
Polvin | s | eso | 5o | 5| oen | o | o 0,17 | 0,17 | 0,13 | 0,14 | 0,15 = = —
vl 011 | 0,16 | 0.21 | 0,49 | 0,17 ’0122_ 0,30 10,34 10,30 0,36 | 0,39 — | =
0.02 | 0.4 | 0,02 | 0,11 | 0,18 0,23 10,29 10,280,236 ) — | —
0,06 | 0,32 | 0,37 | 0.96 | 0.49 ‘ 0,60 10,35 10,39 10,35 | 0,35 | 0,3 0,39 | _—
y 030 | 03 | 057 | 0| 00 0,40 | 0,59 | 0,66 | 0,65 | 0,72 | — -
0.41 | 0,73 | 0,85 | 0,8 | 1,03 1 1,3871,38) 1,22\ 1,05 0,57 | 1,06 L27 | _L.28
vl s e | e | T | o | o | oo 0,90 | 6,55 | 0,58 | 0,50 | 0,52 - — —
0,31 | 0,70 | 0,98 | 1,71 | 1.66 ‘ 1,54 | 3,21 | 3,87 3,00 2,58 2 67 2,83 | 2,21
111 0w | Ta3 | o8 | 00| 06 104 | 1T,27 | T,19 | 1,42 | 1,66 6 — —
[ 0,64 | 0,97 | 1,056 | 1,50 | 1,48 | 2,30 | 1,59 | 1,48 | 1,44} 1,44 1’38 _ _
0% | Tor | TO3 | T06 | 008 Lo7| T3 | 128|130 1,95 | T.32
IIDHME‘{BHHC. B "{HC“HTeﬂe—BerHee pacriofioxKeHue BaJIKOB, B 3HaMGHu-: FRAe—HHXKHEE.

cnocoGoM MocTeneHHoro crudanus (puc. 58,0)

Ta6aunua 19

Homep Mpoxa- M8HOC B TouKAX KOHTYPA ] Kammbpa, mMm/m x 103
Yueno TaHo
KeTH Kaganﬁ. SéleoJ:(a- 1:;1?321. / P) ‘ P ‘ 6 7 10 1 13 14
0,00 | 0,02 | 0,07 | 0,05 0,07 1 0,1010,07 10,08 0,04 0,04 | 0,04 0,03 B
LoV s 17850 | 555 | oo | 006 | 010" | O 1 0,080,08(0,12[0,10| 0,12 | 0,13 0,12
0,05 | 0,00 | 0,05 | 0,12 | 0.09 0,08 0,12 0,11 |0,09| 0,06 | 0,06 0,05 | 0,05
Vi 5.0l | 0.06 0.10 | 0.09 | 0703 | 0,04 | 0,03 | 0,03 | 0,03 | 0,02 |,0,03 — —
0,00 | 0,12 | 0,11 | 0,16 | 0,19 { § 0.1610,0070,1710,12 7 0,10 | 0,08 0,15 | 0,16
v 5.08 | 013 | 013 | 014 | 008 0,05 (0,02 | 0,04 { 0,06 | 0,00 | 0,11 — —
0,05 0,58 | 0,8 | 0,9 | 0,78 1,15 | 1,20 | 1,10 { 0,90 | 0,85 | 0,90 _ B
I v |3 8800 | 53| T%5 | T8 | T.oo | 040 1 0,23 0,50 | 1,00 | 1,21 | 1,30 | 1,20
0,60 | 1,12 | 1,2 1,10 { 0,95 | f :1,05(2,101,75|1,26| 1,50 | 1,58 1,70 .
11 0,40 | 1,48 | 1,40 | 1.05 | 028 | | 0,60|0,9 1,15 | 1,20 1,28 | 1,30 —
0,3 | 0,57 | 0,78 | 0,90 | 1,41 | 1,161 0,95 | 1,00 | 1,10 | 1,09 | 1,10 B .
& 0,00 0,93 | 1,22 1,00 1,50 P 1,65 | 1,49 | 1,52 | 1,47 1,58 1,50
Mpumeunanne. B YucauTese—BepXHEE pPACMOJJOXKEHHE BAJIKOB, ‘B 3HaMeHa fe1e-—HIKHEe.
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C10co80M MOCTELEHHOTO CrUGaHMs . Tax, npu npoxarke nu
KannOpoBKe CnocoboM NocTeneHuoro crubauus usHoc Bag}\'ou
[ xnetu Tpuo (kamubpoi VI — V) sHauuTesbHO MeHbIle
HEM DU NPOKATKE N0 [PAMONOIOYHON KanuOpoBke, Hpi;
9TOM CJICLYeT OTMETUTD, YTO XOTS XapaKkTep usHoca KaJan6pon
B 0GOMX CAyuanX HepaBHOMEpHDIH, OlHAKO MO KanuGpOBKE
¢rnocoBoM MOCTENenHOro cruanus sta HEPABHOMEDHOCTE BbI-
pamcHa sHaduTeNbno Menbiie. KoneGanns snavenuii usmnocs
At RamMGpOBKE CNOCOGOM MOCTENCHHOTO Crubanus i Hp?l(-
MOTIOJIOUHOK COOT3ETCTBEHHO COCTABJSIOT (CM. puc. 58 u 59
Taba. 18 u 19): 0,02—0,13 u 0,04—0,34 mm/m > 10% no V[/
Kanubpy; 0,01—0,12 u 0,02—0,49 no V1;0,02—0,20 4 0.06—
0,72 mmfm X 10° no V xannGpawu. 7 ,

Ha II xaetn tpuo (Kanubput {1V — []) no Mepe npubau-
HeHust bopmbl pasBepHyTHIX Kaaubpop K npﬂMononquubn\a
M3HOC BO3PACTAET M aHaJOTHUEH H3HOCY NPsIMONOIOYHON Ka-
JIHOPOBKH, OCTABAACH, OAHAKO, MEHDLiIe nocjaefHero. ¥ penn-
HEHHIO U3HOCA Pa3BEPHYTLIX Kanubpos Bo [/ Kieru TPHO CIIG-
COGCTBYIOT TakxkKe BO/blLIHE KO3(DPHUUHEHTBL BBITS K KH npy-
MEITeMBIe B KaanOPOBKe CHOCOGOM MOCTENEHHOTO Cruban s
TOJIOK, KOTOpBLIE, BHIMMO, OKA3BIRAIOT GOABLIICE BAWHHE 4
H3HOC.

Takum o6pasom, comocraBuTeNbHOE HCCTE0BANNE H3HOCH
HIBEINCPHBIX KA/THOPOB NOKA3aJ/10, UTO NPH NPOKaTKe no pas-
BEPHYTOH Ka/iuGpoBKe CrOCOGOM IMOCTENEHHOTO CruGanus
TPU TIPOUMX PABHBEIX YCJIOBHAX, OKAa3bIBAIOWIUX BJIHSHHE HA
M3HOC, 6J1aroapsi MeHbIIEMY CKOTbKEHHIO METaqna OTHOCH-
TEMLHO BalKOB, YMEHBUIEHUIO W BLIPABHUBAHUIO 110 nepuMeT-
PY Kamubpa paloTel CuJ TPeHUs W HEKOTOPOMY YJIYULUEHHIo
TeMNeparTypHbIX YCAOBUH MPCKATKU H3HOC KaJlnGpOB KOJIH-
YECTBEHHO 3HAYNTRNLHO MEHDBIIMH, uem npy NpOKaTKe No
PAMOTIONOUHOK KanuGposke. Clenyer 106aBHTb, uTo we-
PABHOMEDHOCTL M3HOCA 110  NEPUMETPY Kaﬂnﬁpoé passep-
HYTOH KalnGpPOBKH TaKXKe MCHBLLE, ueM 110 NePUMETPY KaJub-
POB TIPAMONOJIOUHON KaJIHOPOBKU. DTO UMEET OUCHb GO BIIOE
SHAUCHHE B CBA3H C TeM, YTO 11O Mepe H3HOCa Pa3sBEPHYTHIX
KanuGpoB MpeiCTaBASeTesT BOSMOMKH biM BOCCTAHaBIUBATL HX
PA3MEDRI IIyTeM HACTPOHKH CTaHA M TEM CAMBIM YBEJHUNBATL
CPOK CJIYKOLI BAJTKOB, @ TaKMKe BECTH NPOKATKY B MUHYCOBOM
nojie nonyckos. Bee 310 ofecneunBaer 3naunTen pibii 9KOHO-
MUYECKHH et npu npumenenun s NPOKaTKH mBe,nJIepOB
ggiiepﬁymn KanuGPOBKH CMOCOGOM MOCTENEHHOrO CrHBAHHS

K.
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ccnenoBanne w3Hota WBENJEPHBIX KanMOpOB B ofiem’

OJATBEPAUAO BO3MOXKHOCTb OMNPEAEJEHUST PACUETHLIM IyTeM
CKOMbXKEHUS MeTajsa -u pacrpejieenuss paboTsl CH TpeHHUs
110 MEPUMETPY. LIBEAAEPHBIX KaJUOPOB IJIs MOJYUYeHHsT KayecT-
BEHHOH KapTHHEL H3HOCA TI0 TOMY. HJU JAPYTOMYy. crocofy npo--
kaTki: KpoMe Toro, oHo nokaszanéd TakyKe 3HAYUTENBLHOE BAUS-
JIMe Ha.H3HOC TEMIEPATYPHBIX YCJOBHI NPOKATKH .

4. ICCNEQOBAHWE HEPABHOMEPHOCTH AEMOPMALMK .
U BOPMOMU3IMEHEHWSA. METANNA B LUBEJUTEPHbIX
KATIUBPAX

[IpokaTka daconnblx Npoduiell, B TOM UMC/IE LIBEJJEp--
HBIX, CONPOBOXAACTCS 3HAUYUTEIbHON HEPaBHOMEPHOCTBIO 1€--
dopmauuu Meranna. BumecTe ¢ TeM cTeneHb HEPABHOMEPHOCTH
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Puc. 60. CooTHowenue GopMbl U Pa3MEpPOB HCXOAHOH 3a-

FOTOBKK W TOTOBOTO MIBENTEPHOTO NPoduas NMpu NIpoKaT-

Ke Mo MpaMononoduoll (@) u pa3Bepuyroh KansuOpoBke
cnocofoM NOCTeNenHoro crubanus nojox (6)

seopManHy MOXKET ObITh PA3JMUYHON B 3aBUCHMOCTH OT CTIO-
coba MPOKaTKH.

- Ilpw mpoxaTke wWwBennepoB ¢ yBeawuennbiM 10 15—20%
BBITYCKOM MPSIMBIX TOJOK M W30PHYTOH CTEHKOH IMpH coxpa-
HEHWH NPSIMOTo yrja MEXIYy CTEHKOH W fONKAMH MCXONHOM
34roTOBKOM vyallle BCETO CJIYXKAT I[OJOCH MPIMOYLOJLHOTO
CeueHHsl ¢ OTHOLUIEHHEM BblcoThl H, K lnpune B, B npenenax
0,8+ 1,0 (puc. 60, @). ITpu 3TOM BBICOTA 3aTOTOBKY MOXKET ObITh
paccuntaga no dopmygam A. IT. Uekmapena [47, 28, c¢. 152],
M. C. Myreesa (48], B. II. Baxrtunosa [5] uau us npaxru-
yecKnX 3apucumocted no manubeim [131 Hy, = 2b, toe b —
[IMpYHA TNOJAKH TOTOBOTO UIBeadepHoro npodusis. B aTom
cayuae UCXOAHas MMPHHA 3arOTOBKY By paBHA HJIH HECKOJb-
KO MEHbBIIIE BBICOTE A TOTOBOIO NPORGUIIS .
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Cpaguenue $opMel ¥ PasMepoB, HanpiMep LBesaaepa Ne 24,
u nexcwero b = 240 mam, b = 90 um u d = 5,6 mm ¢ hopmoli
H pasMcpamy HCXONHOM 3aroToBKM, umetoweld Hy, = 180 mal
u By = 220 mm, CBUJIETENBCTBYET O 3HAUHTEJNLHOH CyMMaps
HOH HepaBHOMEpPHOH jedopMalMu MO LIMPHHE: IO CTEHKE BhiX
coTHoe oGaKaTye COCTaBJAeT:
Hy 180

)\(‘T::' d :5‘—6:32,14;

no mojakam h,=: IZ" :19—8(?:2,0.

Ecnu npm 3TOM yyecTh HaJHUWe MPOCTOTO YIUMDEHHS, &
Takxe BBIHYXKAEHHOH YTAXKKYU, BBIHYXK/JCHHOTO YIIHDEHHS
¥ T. 1., TO HEepaBHOMepHajl
nedopMaunsi MO  CEUEHHI)
NPOKAThIBAEMOro  Npodui
Oyjaer umeTh ewe Goaee
CJIOKHBIH Xapakxrep.

IlpokaTky LUB&/IJIEPOB 1O
€rnocofy ¢ yBeJIHUYEeHHLIM Bbl-
MYCKOM MOJIOK YCAOBHO MO~
HO pasjejuTh Ha JBe CTa-
JIH¥: a) TONyUYEeHHEe W3 TIps-
MOYTONbHOH HCXONHON 3aT0-
TOBKHM YEePHOBOIO lUBeJJep-
HOIo NPOGHJIS C JOXKHBIMH

85 “pannamu; 6) NPEBpAaLICHUE
SN MEePHOBOrO  Npodusid B
33 uiBessep 3aJaHHBIX pasMe-
S5 20 pPOB.

e

ST, [lepBasi cTaama NPOKaTKH,

ocylrecTBageMast fnJjsl 1BeJs

Pyuc. 61. Pacnpenenenne mhtsisxex Jepa Ne 24 B 3aKphITOM

0o MyupuHe MOJOCh NpU NPOKaTKe paspe3HoM KaJIH6pe, Xa-
no Kaauo ' -
0 <cnnopg£\zrléle’oc’) BEJIMYEHHBIM BB paKTepusyeTcs 0COBENHO
VCKOM JIOMOK o
GONBbIION HEPaBHOMEPHO-

cThIO JedopMauun MO Ce-
yeryio noacch (42, ¢. 228], uTo NPHBOAUT K YBEJIMUYEHHIO pa-
B0THI €11 TPCHEA MeTas1/1a OTHOCHTENbHO NOBEPXHOCTH KaanO-
pa u usnocy BauxoB. O cTeneHy HepPaBHOMEPHOCTH JedopMa-
UM MeTaasd Ha NepBOH CTajHH TPOKATKH LIBEJJCPHOTO
npoduida 1o KaauGpoBKe ¢ yBeJHYEHHLIM BBITYCKOM MOJIOK
CBHIETENLCTBYET Daclpeieenue BhITAMEeK 0 WUHPHHE 010
col (puc. 61), xoropelii TocTpoen caexyomwuM obpasom. Ha
IPAMOYTOABbHYIO 3aroToBky 180 X 220 mm HakJaAbBaeM Ka-
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aubp W JAedUM HX Ha HEeCKoJbko (B JaHHOM CJyuae Ha 10)
paBHbIX YacTeH; JBe KpaHHHe ¥ ABe CPeIHue HacTi o0 penn-
wenbl, [l7olaay TONEepPEeUHOT0 CeYSHUA yUaCTKOB 3arOTOBKH
M uacTH Tpouiis paspesHoro kaanGpa, Hax0AAIHeCs BHY-
TPH TIIOUIAJH COOTBETCTBYIOUIETO YUACTKA 3aTOTOBKH, MJa-
HUMETPHPYEM. 3aTeM MJIOLIalH y4aCTKOB 3aTOTOBKH JEJIAM
Ha COOTBETCTRYIOUIME MIOMIALM YIaCTKOB Pa3pPe3sHoro Kanud-
pa, B pe3y/abrare HUero ToJyyaem SHAUEHUA €CTECTBOHHBIX
BBITAKEK '(OTJOXKEHHEIC TIO OCH OPJAMHAT), KOTOPLIe HMesH
BBl PABIUYHO 00K HMaeMble YHACTKH 3aTOTOBKH, €C/IH yCAOB-
HO TPEeACTaBUTh WX JAepopMatuio caMOCTOATENbHO, BHE CB-
30 ¢ cocedHuMH yuacTkamu. CreHka, Kak ©0/€e TOHKHH
aaeMenT mpohuas, 00muMaerca Gosee UHTEHCHBHO 1 BBITA-
rUBaeTcsl B UMY 00JBIIE, UeM MeHee 00KUMaeMble TOTKH.
Opuako G1aroaaps B3auMOAENCTBHIO CUABHO U cnad0o 00KH-
MaeMbIX YacTell, Bee CeueHre ToJ0Chl MOoNydaeT OTpeJesNeH-
HYIO CPEHIO BBITAXKKY (B Halllem Ccaydae Uep=12,23), Gaa-
rofaps yemy KpafiHue y4acTKH mOJIyHatoT pakTHUECKYIO Bbi-
TSKKY, BJA3KYIO K CpelHell ¥ 3HaunTeNbno 00Jbille ecTecT-
BEHHOH, a cpelHHe—Menblle ecTecTenHol. Heonnnakosast
BHITS)KKA CTEHKH M TOJOK BeleT 'K HCKayKeHMIO (poPMBI Mpo-
puasg Ha KOHLAX TOJO0CH. B ipesyspraTe TAKOTO Xapakrepa
HepaBHOMepHON Ae(GopMalliy 10 WHPHHE MOJIOCH 10 PO MHU-
POBAHUS MEPENHEr0 ¥ 3a[LHero »KeCTKHX KOHLOB MO CTeHKEe
oBpasyercss «sI3blK», a 70 TMOJKAM — BbICOTHAA YTAZKKA.
Ha BTopoit cTajiuyu NMPOKaTKH, CBA3aHHOH ¢ PeBpaIieHUeM
YepHOBOTO MpPOGuJA B FOTOBBIH IIBE/LJIED 3aJaHHBIX pasme-

"poOB, MacCCHBHBIH «A3BIK» CTEHKH pacCKaTblBaeTCHd H ero gJauHa

yBENUUNWBAETCS, JOCTUras B p#Aje ClAyuyaeB B 3aBHCHMOCTH
OT HOMepa LIBeJJepa 3HAUWTeNIbLHBIX pPasMepoB; oCTaercs
TakKe Go/ablias W BbICOTHAs yTsKKa MosoK. Bee 370 npu-
BOJUT K MOBLILIGHHOMY OTXOJY METaJ1a Ha KOHIEBYIO 00pe3b.

CileoBaTeIbHO, MPH NPOKATKE LIBEJNIEPOB 1O Kajubpos-
Ke C YBeJHYEHHbLIM BBHITYCKOM MOJOK BBUAY 3HAUMTEIBLHOH
HepaBHOMEpPHOCTH AeopMalUy MeTal/ia, OCOGEHHO NpH mpe
BpalleHHH MCXOAHOH NPSIMOYTOIbHOIN 3aTOTOBKH B UEPHOBOK
IIBEJIEPHEIA MPOdUAb, MOAYYAIOTCA HA3BIKA 3HAUMTENbHOH

' JJUHBL H 6oJbillad BBICOTHas YTAXKKa II0JOK.

Ipyu mpoxaTke LIBEAJIEPOB N0 Pa3BepHyTOH KaniubpoBke
¢ TIOCTENeHHBIM CTHOaHHEM NOJ0K HCXOXHOH 3aroTCBKOH Tak-
e CAYMHT npsMoyrosbHas mnosoca (puc. 60,6), oinaxo ¢
y4YeToM xapakrepa AedopMalun MeTajla B PasBepHYTHIX Ka-
nubpax otHowenune Ho/B, ciaenyer Beifpparh B Hpenetax
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0,35—0,65. Mcxoanyio BLICOTY 3aroTOBKH NPHHUMAIOT ;) ==
~ 1,5 b, a wupuny B, = (1,05 = 1,25) 4, npu stom ajs
1Be1epoB GOBIINX PA3MepoB 6epyT 60MbWHHA KOIPHULHEHT
npu 4, u HaoGopor. [dnsg mosayuenus wmseasepa Ne 24 npu
MpOKAaTKe MO pasBepHYToH KaJubpoBKe crocoboM TIOCTENeH-
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Pyc. 62. Pacnpenenenve BrITAXeK MO WypHHE I10-
JIOCH NpPH IPOKAaTKe IO Pa3BePHYTOH KaluGpoBKe
C MOCTeNeHHbIM CcrubaHueM IGJ0K

Horo cruGaHus NPHHUMAaeM HCXOAHYIO NMPSIMOYTOJMBHYIO 3aTO-
TOBKY pasaMepom 130 X 290 um.

[Ipu mpokaTKe IUBeJNJEPOB 1O €10cOGY NOCTENEHHOrO CrH-
BaHus nosok nepsHi dhacoHHBIN Kanubp no ceoeil popme 6/u-
30K ¥ ToJsoce (puc. 62) u XOTS B ITOM Cayuae Takke GyaeT

HabaogaThCsl 3HAaUMTEbHAA CyMMapHas Hepaaﬁomepﬁaﬂ ne-
130
E A o s
= 1,45), ona ropasjo mMeHblIe, YeM NPU NPOKaTKe MO KasH6-
POBKE C YBENHUEHHEIM BBITYCKOM HOJOK. [lpu stoMm ma mep-
BOM CTaJluM MpPOKATKM, CBIA3AaHHOH ¢ MpeBpalleHneM HCXOI*
HOH 3arOTOBKM B UEPHOBOH I[UBesJepHbIA npodusb, pasanume
BEJIUUUHBI BBITSXKEK CUJABHO H cab0 06KHMAeMBIX | YaCTKOB
nojockl, npumepuo B 1,5 pasa Mmedblile, yeM IpH poKaTKe
N0 KanubpoBKe ¢ YREJIHUYEHHBIM BBITYCKOM MOJOK.
SHaUNTENbHO MeHblIee PA3AHYHE ECTECTBEHHBIX BBITSIKEK
COCEIHMX YYACTKOB IIPERonpensnser 6oee PaBHOMEPHYIO Je-
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popmauus o wmpune (A,

(opMaLHI0 MO CEUeHHIO MO0JO0CH, BCACNCTBHE UYEro JOJKeH
YMEHLIATHCS OTXOJ MeTajjia B KOHUEBYIO 00pe3b.

Iasi onpenesnenus KoJjuuecTBa oOpe3w TIPU  [POKATKe
mBejiepa Ne 24 1o npsAMONOMOUHON KalHOPOBKE ¢ yBeJUIeH-
HBIM BBIIYCKOM NOJOK H pasBepHyTodl kaaubOporke criocobom
MIOCTENEHHOTO CruBanus 00K 0T PastbiX MJAaBOK OblI0 0TOO-
pauo 1o 10 KonleBslx 06-
pe3koB. [laHnuie namepe- . a
HUH COTJIACHO CXeMe DHC. '

63 npusesensl BTadu. 20.  J 2=05(q+0)—

DakTHYECKYIO Maccy
KYyCKOB 0Opes3H onpeje-
Jsnd B3BewnBanueM. Ms - u
OGIEH MACCEl KOHICBHIX Puc. 63. Cxema usMepenuit aas

. . y HI
OGPE3KOB MOJOCh BhUH- oTipenenenHs OTXONOB Bpxoguegym

TaJu Maccy TOAHOIO ME-  ggpear mpw NpoXaTKe IUBedaepa
TajJia W HaXONW/JAU UHC- Ne 24
TYIO Maccy oGpesH.

M3 pawubix taba. 20 BUJHO, UTO CPeHAs Macca KOHLEBOH
obpe3u wBesaepa Ne 24, npoxaTaHHOro no KanaubGpoBKe CIio-
coGoM TIOCTeNeHHOro crubanus, ymenbmuiack ¢ 9,87 no

7,76 ke, win na 21,4% TpeuMYIIeCTBEHHO 3@ CYeT yMeHbIle-

HHUS BLICOTHOW YTSI?KKHM MOJOK HA KOHIAX ITOJOCHL.

D710 TOATBEpIKIAeT INPUBEACHHBIH aHann3 HepaBHOMEpD-
HOCTH JedopMallKH MeTajja B UIBEAJIEPHBIX KaJubpax Hpu
pasauuHbIX cnocofax rpokaTkd. PassepuyToll KanuGpoBKon
crnocofoM NocTereHHoro crubanusl NOoJOK JOCTHTaeTces Gonee
paBHOMepHas Jnebopmauus MeTaslja [0 CEUEHHIO I0JIOCHI,
VMEHbIIAeTCsl YTIKKA NONOK ¥ COKpallaeTcs OTXOABl MeTal-
aa B obpe3b. B peaysnbrare noppltlaeTCs BEIXOJ TOLHOTO H
VAYUUIAIOTCA TEXHUKO-IKOHOMUUYECKHE TMOoKasaTeJNu MpPOous-
BOJICTBA ILBEJIEDOB.

C HepaBHOMepHOR nedopMauyeHd MeTasna B UIBEJJIEPHBIX
Kanubpax TecHo CBf3aHo W ero ¢popMmousMenenne. s ucene-
BaHust QOPMOUSMEHEHHUST MeTa/l/1a MO IIPOXOJAaM M Olpejese-
HHUSI COOTBETCTBHS pacyeTHHIX Pa3MepoB 3JEMEHTOB [PodH/IA
(wpesnnepa Ne 24) dakTuueCKHUM NPH NPOKATKe MOCAe KakKAo-
ro npoxopa ObLix oToGpanbl Temnaeth (puc. 64,6), xoropble
cpaBHHMBa/JIKH ¢ WaGJOHAMH CCOTBETCTBYIOMIHX KaJm6pOB'
(puc. 64,a).

Has cyskaenuss o pueMASMOCTH II])e}IJIO?KeHHOFO MeTofia
pacuera KaJu6POBKH LIBEIIEPOB COCOGOM NOCTEIEHHOIO CTH~
fanus M NpPaBUALHOCTH HCXOIHRIX TMOJOXKEeHHH Heo0X0LUMO
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TaGauuwa 20

Paszmepnl KoHlieBoii 06pe3n uiseasepa Ne 24 npu npokaTke
RO NpPAMONOJNOYHON H Pa3BepPHYTOH KaJUGPOBKE CrocoGoM
NOCTENEeHHOr0 crubaHust noJok*

Pasmepbl asementoB ofpesu,
obpes- ) obpesu, rojpHoro, oBpes,
wa  |1aBKH a 6 8 2 Ke ne Ke
o NPAMONOAOUROL Kaﬂuﬁposke
1 1105 330 270 | 223 823 16,70 9,60 7,10
2 | 110 | 310 | 520 15| 945| 19.50 7.32 12,18
3 1106 360 300 | . 108 968 | 20,05 11,28 8,77 .
4 1108 550 320 98 968 19,45 11,88 7,57
5 1109 450 460 116 | 1026 21,65 9,05 12,60
6 1110 | 430 ~90 | .66 | 986 | 20,50 10,08 10,42
7 1107 110 608 132 840 16,00 5,62 10,38
8 1110 228 690 177 895 18,15 5,94 11,21
9 1107 | 410 380 | 155 945 19,40 9,36 10,04
10 1109 410 | 320 168 928 19,70 11,28 8,42
Cymnia 3588 | 4158 | 1388 | 9320 | 191,10 | 92,40 | 98,70
Cpegnee 359 | 416 139 | 932 19,10 9,24 9,87
Ilo passeprymoti xuaubposke
1 1454 | 650 170 | 260 | 1010 | 20,15 13,80 6,35
2 1459 380 190 265 855 15,30 8,28 7,02
3 1454 735 265 344 | 1282 | 24,30 15,98 8,32
4 1457 600 240 266 | 1076 | 20,25 12,96 7,29
5 1456 480 | 260 | 243 988 18,95 12,17 6,78
6 1455 3% | 245 316 878 14,82 7,42 7,40
7 1459 470 | 200 ] 262 912 17,65 9,84 7,81
8 1456 574 200 | 236 990 19,33 11,86 7,47
9 1460 410 245 225 880 17,583 9,56 7,57
10 1455 504 220 216 890 16,75 | 5,18 11,57
Cymma 5189 | 2235 | 2663 | 9711 | 185,08 107,45 77,58

CpepHee 519 | 224 | 266 | 97! 18,51 - 10,75 7,76

1 M3MepenHust NpOBOAHJNCL JTpokaTHOH nadonaropuedt LI3J] 3asoma «AszoBCTanby.

NPOBEPUTh 3AMOJHEHHE KajuGpOB METAlJIOM H PacCMOTDEThH
topMonsMeHeHue MeTam1a B Hux. lllBessep Ne 24 npoxarhbi-
BalOT U3 HcxopHoro Oaoma 214 X 228 mm, Koropeld 3a ;ABa
npoxona B / AMYHOM M OAUH NIPoxoa BO [/ pe6poBoM Kaaub-
pax BaJKoB AYyo-peBepcupHOl kiaeTu 900 oGxKuUMAKT LO 3aT0-
TOBKH ceuenueM 122 X 285 um.
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) mocJie npo-
WX Kanpbpax fpx MpOKaTKE UIBELICpA Ne 24
fpoBKe Cnoco0OM MOCTENEeRHOTO CrHOAHH TONOK
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Puc. 64. laGnouyl KaauGpon (@) u TeMIJAETsL N0J0C 6

XOJ{0B B COOTBETCTBYIO
no pa3BepHyTOH Kann



[Monyuennas 3aroropka moctymaer nepeoiit haconnbi
Kanu6p (V//] KamuGp 110 X0y Kanubposku), rie 3a A8a fpo-
X0da NpAMOYroJbHafd HCXOAHAsA MOJOca NP ONYCKAHHHU
BEPXHCTO Basika MpeBpallaeTcst B UePHOBYH (BaCOHHYIO 3aro-
TOBKY (¢M. puc. 64, temmier VI// 6). ITpu sTOM cpaBHenue
pasmepos temnsiera V/// 6 v wabsouna xaaubpa VI a noxa-
SBIBAET BIOJHE Y/OBNETBOPUTENBHOS MX COBMAJieHUE, 3a HC-
KJTIOYEHHEM OTKJIOHeHHSI IO TOJLIUHE CTEHKH (—6 mm); 3710
OTKJIOHEHHE OT PACYETHLIX PAa3MEPOB JIONMYCKAETCsST ONlepaTopa-
MH CTaHa s 60MbLIETO 00XKATHS Ha MHHYC, YTOOBL 06JETYUTh
/1leQOopMalHio B NOCAEAY IO X Kanubpax, oflHAKO 3TO He SIB-
afgercs nedeKToM KaanGpoBKy.

Yeprosas daconuas 3arotosxa jasnee nepefaeTcs Ha Yuc-
TOBYIO JIMHHUIO CTaHa, I/le MPOKaTHIBAETCs cHayata B /, a 3a-
TeM Bo /1 kaersix Tpuo 850 u, HAKOHell, B YHCTOBOH KJIeTH Iy0
850. Cpasuenne V/I u VI temmieror pa3BepHYTOro uepHo-
BOTC NPO(MJA € COOTBETCTBYIOMIUMU 11a6/10HaMH Kaaubpos
(cM. puc. 64) Takke CBHAETENLCTBYET 06 YHOBJAETBOPUTE/b-
HOM COBNAZECHUH Pa3MEPOB 1abJ0HOB ¥ TEMIJIETOR, 34 HCKJIO-
ICHHEM YTOHEHH s CTeHKH, KoTopoe B V// kaiubpe cocraBss-
et —3 mm, aB VI —0,5 uu, u HEKOTODOIO YMEHbLIEHU IUIH-
pUHbL 110 rpebusiv. OTmeueHHOe NMepernonenye (o6pasoBanue
«ycua») B VII kanubpe nerko yerpausiercs NpaBu/bHOH HacT-
po#Ko#t cTaua.

Temnaerer mocneayomnx nepexonunix V u [V KpHUBOIO-
JIOYHBIX KaJHOPOB, NpsMornonoutoro ///, a rakxe KOHTPOJIb-
HOTO NPEIYACTOBOTO M UHCTOBOTO KagHGPOB (cM. puc. 64)°
UMEIOT BIIOJIHE y/I0BIETBOPUTENbHOE COBIAJCHUE Da3MEPOB
C 1absoHaMH KaquGpoB, 3a HCK/IOYeHHeM HEKOTOPOTO KoJie-
GaHusA pasMepoB MOMOK. Ilpu npasunbHok HacTpOHKe cTaHa
00eCeunBaeTCsl yA0BACTBOPUTENLHOE 3aM0HEHHE Kaaubpos
META/IIOM, a MOJY3aKPHITLI (KOHTPOSBLHbIA) TPefYUCTOBO
Kanubp xopouio KOHTPOJUPYET BLICOTY NMOAOK 10 AAHHE T0J0-
Cbl, UEM M JOCTHTaeTCs CTabuAbHOCTh pasMepoB Mpoduis,
BBIXOIALIETO U3 YHCTOBOTO Kaaubpa. MUHYCOBBIE OTKIOHEHH 5
PA3MEpOB HHCTOBOTO MPOHIIsS HE BEIXOMST 38 NIPeAebl OMYC-
Ka W CB/A3AHEL C TEM, YTO IpH MPOKATKE B MHHYCOBOM HOJE
AONYCKOB YMEHDLINARTCs Macca OAHOTO MeTpa npoduis.

Taxum obpasom, nonyuennsie pesyJabTaThl OATBEPKIAIOT
BIOJIHE YIOBJICTBOPHTENbHOE COBNAJEHHE PACYETHBIX U (haK-
THUECKHX TMOKasaTe/Iel KajiuOpOBKK, a TAKKe NMPaBu/bHOCTE

HCXOIHBIX IAHHDBIX M MeTOJA pacueTa KaaubpoBKH LIBeJIJIEDOB
CHOCOOOM TMOCTENEHHOTO CrHGaHUs,
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nasa IV

ONMbITHO-NPOMbILLNIEHHAS] NMPOKATKA
LUBEJUIEPOB, YIONMKOB ¥ OPYIMX
DACOHHbIX NPOMMUIEN

CNOCOBOM TNOCTENEHHOIO CrUbAHUS
NONOK

1. IPOKATKA UIBENJIEPCB

IMo npeanoxkernHomy Meroay pacuera Obiia paspaboTana
KaaubpoBka weesepa Ne 16 crocobom nocteneHHoro cruba-
aust. OnbiTHAA NPOKATKA HA KPYIHOCOPTHOM ctane 650 nporu-
Aa snoJHe ycnewHo. OHa nokasasnad, uyTo pa3paboTaHHbIH Me-
TOJ pacuera obecrneynBaeT NojydeHue Npoduist B Tpefesax
JIONYCKOB MpY NlepsBoM onpoGoBanuu. Huist xopoiueit padoTh
M HaJexHOH 3aJau NOJOCHl B Kasubp 0Kasajoch JOCTaTOu-
HBIM NPUMEHHTH OOBIUHBIE NPSIMblE BBOJHBIE U BHIBOJHLIC JiH-
neiiku. Ha Il knern crana 650 b1 onpoGoBanbl pacoHHBIE
BBOJIHbIE JIMHEH KM, HO OKa3aJ0Ch, UTO OHY HE UMEJH HUKAKHX
TIPEUMYIIECTB.

Hopas kanu6popka wsennepa Ne 16 otanyaeTcss oT o0bly-

. HOH C yBEJMUYEHHBIM BBLITYCKOM IToJ10K. Ha 06XuMHOH KJeTH

800, a rakxe #Ha [ u /] xnersx Tpuo 650 ObLIM TpHMEHEHBI
BAJKH C MEHbUIMMH HCXOJHBIMH AraMeTpaMu 6ouex, ueM NpH
crapo#t Kaaubposke. BesencTsue 3TOro Macca KOMIJIEKTa
BAJKOB OGXKHUMHOH KJeTH yMmMeHbluuaack ¢ 24,76 no 21,2 m, [/
KJETH TPHO yMeHpiinaack ¢ 26,08 no 22,08 m, a na // —c¢
27,4 no 23,9 m.

YMeHblIeHHe TAYOUHB Bpe3a PyubeB W BBICOTHI NEPEXO-
HBIX 6YPTOB NpH KaauOpOBKe CIOCOGOM MOCTErIeHHOro cruba-
HUS TO3BOJIMJIO YBEMTHUNTH B ONMACHOM CeUeHWH AUaMeTp BaJ-
kKoB [ kaetn ¢ 527 no 603 mam, 4TO 3HAYUTENLHO IOBLICHJO
MOMEHT COIPOTHBJIEHMS BajJKOB B ONAacHOM ceueHuu. Kpome
TOTO, 3TO TO3BOJIMJIO 3aMEHHTD CTaJbHBle Bk | KIeTH TPUO
60J1ee €IUEBEIMH U U3HOCOCTOUKHUMH UYTYHHBIMH, MOTH(pHIIH-
poBaHHBIMH MaruueM. Banxu [/ KjeTn TPHO NO-TIpexKHEMY
H3TOTOBJISAIQT M3 NOJAYTBEPAOTO UyryHa,
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[Tpokarxa wpennepa Ne 16 no kann6posxe crioco6oM nocTe-
TMEHHOTO Crubanus MoKasana BO3MOXKHOCTb MOJYUYEHHA TPO-
Gus B 10/ MUHYCOBOTO NIONYCKA, UTO 06ECNeUnsio SKOHOMKIO
Meranna > 2%. 3a TNepuoi OCBOEHMSI HOBOH KaJuGpOBKH
wsesnepa Ne 16, no nanubM npoxatHoit ma6oparopuu 1131,
cpejHee ITOHMzKeHue Macchl | s cocraBusio ~ 2% [49].

CTOHKOCTE pasBepHYTHIX KaJHGPOB OTHOCHTEJBHO Mpsi-
MOMOJOUHEIX Gosiee OuYeBHIHA ITIPH PACCMOTPEHHH YCJIOBHIX
AedopManun Metasaa B kaaubpax. [Ipu npokartke mpeanepos
110 MPSMOIOJOYHON KaJmHOPOBKE ¢ BHIIYCKOM T0J0K 10 20%
M3HOC Kaaubpa NPOMCXOAu/ B GOJbILEH CTENeHH 110 NOJKaM,
yeM 110 cTeHke. HomunajabHble pasmepbl CTeHKH LIBessepa
MOXKHO NOJJIEPKATHL HACTPOHKOH CTaHa, T. €. yMEHbIUeHHeM
3asopa Mexny Baskamu. OHAKO TOJILIMHA MOJOK NPU 3TOM
usMeHgercs nepocratouno. Tak, Ha /7 KieTu TPUO NpU KOM-
neHcauud 9 mMm TOJINHHBL CTEHKH W3HOIIEHHBIE TOJKH BOC-
CTaHaBJ/JUBAIOTCs CAEAYIOUMM obpasom: B /V kanubpe mna
0,33 mm, B /1] — na 0,22 um u 8o I1 — na 0,27 mu.

Taxum 06pa3om, 1O CTapoH MPSIMONOIOUNOH KalHGpOBKe
MOJIKK N0 MEPe H3HOCA KaJHOPOB YTOMIIAIOTCH, YUTO NPHBOIUT
K HapYLIEHHIO PeXuMa 00KaTHsl U YCKOPEHHIO M3HOCA KaXK-
Ioro nocnmenywouero xaanbpa. OcoGeHHO HHTEHCHBHO M3HA-
IIHBAIOTCS KATUOPBI B MecTe, COOTBETCTBYIOIIEM KPAK) NOJKH,
rlle TOJNIMHA €€ He3HAYWTe/bHAs W MeTaJJ OXJaXKIaeTcs
GpicTpee, 4eM B OCTasbHOI Macce npoduas. Macca 1 u wses-
Jiepa 3a CueT yTOJIEHNA MOJAKH pacret. Ilocie npokaTku Mo
npAMoONoIoYHo# Kanu6poeke 300—330 m weesnnepoB B 0f-
HOM Kanubpe NpUXOiHAOCh TEPEXOAUTh HA HOBBIE KaJuGpLI
HITH TIPOM3BOAUTHL MOJNHYIO NepeBasky Basakos. Hanpuwmep,
Ha OJIHOM KOMIIJIEKTE CTaJbHBLX BAJKOB [ KJIETH TPHO UKCTOBOH
JUHUE cTaHa B 1962 r. mo npsMOnosouHOl KaauGpoBKe Mpo-
KaTblBaNu B CcpejpseM 3a oAny 3akaaaky 2000 m mBenrepos,
Ha OJHOM KOMILIEKTe UyTyHHBIX BadkKoB // xietu Tpuo 550 m
u Ha Bankax /// kneru 800 m.

Hedopmanus Metania u ycjaoBus paGoTel KaauGpoB pas-
BEPHYTOH (OPMBI M NPSIMONOJIOUYHBIX CYIIECTBEHHO pasju-
yatorcs. Kanu6pel [ KaeTd TPHO TOJHOCTBIO Pa3BepHYTHI,
a BBIIYCK NOJOK B Kanubpax /I kjneTw Tpuo yBeaHueH 10
39—40%. Takoe yBequuenue BbIYCKA COOTBETCTBEHHO MOBEI-
[IAeT U3HOCOCTONKOCTE KaaHOPOB U YMEHbIIAeT CheM MeTajla
npu pemonte BankoB. Kpas mosox / KJIeTH TPHO 3aKpyIieHbl
U BHIBEJeHBI B TOPHSOHTA/JbHOE TOJOXKEeHHe. B 3TOM cayuae
H3HOC 110 CTEHKE W [TOJKaM LUBE//IePa MOXKET ObITb KOMIIEHCH-
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poBaH yMeHbUIEHHEM 3a30pa MeXAY BagkaMu. [Ipu passepuy-
Toil popmMe Kaaubpa cTeHKa H NOJKH 1O TOMIMHHE H3MEHSIOTCS
NPUMEPHO HA OJIMHAKOBYIO BeJHUKHHY. Pasmepsl 1 Maccy npo-
(U MOXKHO NOJJEPXKHBATL B NMpeAejax MHHYCOBBIX JONYyC-
KOB.

Baarogaps AOCTOMHCTBAM Pa3BEPHYTHIX KajuGpOB CTOM-
KOCTh WX OTHOCHTEHHO MPMONONOUHBIX KaAHOPOB BO3POCTA:
Ha BaJKax [ KJeTH TPHO 3a OjIHY 3aKJajKy MNpOKaTbIBAJH
2500 m meranna, Ha [/ wknern Tpuo 1150 m w wna I/] —
1000 m.

CpeM MeTasjga C BajKoOB NPH PeMOHTe KPHBONOJOUYHLIX
KauGpoB Ha O0XKUMHOH W [ TPUO KJeTAX NOYTH B TPH pasa
MeHblile, YeM IpU PEMOHTE BAJIKOB CTapoi Kanubpoeku. Cpej-
Hee YMeHbIIeHHe JuaMeTpa Baakos wpessepa Ne 16 3a mepe-
TOYKY COCTaBJIsSIeT:

Howmep xamubpa . . . . . [ I ooV ve Vil
YMeHbLIeHHe THaMeTpa
BaJIKOB, MM:

N0 MpPAMOIIOJIOUHO

Kaanbpomke . . . . . 20 12 12 12 20 20 20
N0 PasBepPHYTOH
kannbposke . . . . . 19 8 8 8 7,5 7,6 7,5

YBesuueHre CTOHKOCTH KajuOpoOB W YMeHbIUIEHHE CheMa
MeTasJa TIPH PEMOHTE BaJKOB COKpAIIAalOT MapK BajKOB, a
CJeJlOBaTeNbHO, ¥ PACXOJBl HA MX NpHOOpPETeHHe B ColepIKa-
HHE.

Kanu6p /V KPHBOMOJOUHBIHA, 5IBASETCS MEPeXOJHBIM MEX-
LY passepHyThIM V u npsimononoyusM [ /] {(eM. puc. 28). Kak
M3BECTHO, 3HAUHTE/bHOE (GHOPMOM3MEHEHHE MeTansna B JABYX
CMEKHBIX Kaaubpax CONPsKEeHO C TPYAHOCTAMHU 3aJla4y HOJI0-
CBl B Cjaejylouinil kaaubp. Buaromaps waauwuuio [V kpuso-
IIOJIOYHOT0 Kasnbpa YMEHBLIAeTCs PasHulla B LIHPHHE (TOPH-
30HTANBLHON NPOEKIHHK) PA3BEPHYTOTO ¥ NP AMOINOIOYHOTO Ka-
AnbpoB, UTO HCKJIIOYaeT IpUMEHeHHe XOopoboK ¢ MpoImyc-
KaMH.

O npeunmyuiecTBax KaaubpoBky wiBessepa Ne 16 cnocofom
MOCTENIEHHOTO CrubaHusl CBHETEJBCTBYIOT TAKXKe JAHHBIE O
NpuBeJeHHOM (yeNbHOM) W3HOCE BajKOB MO Kajaubpam Ha
1000 m npoxara (puc. 65). Ypeauuenusniii usnoc V/J/ kanub-

.pa (I npoxoX HA YMCTOBOU JMHHM CTaHA) 00BACHSIETCST 3HA-

unTeNbHO COMBLICH CTENEHbIO AecdopMalluu MeTanaa (BBITSK-
Ka ¥ 00KaTue IO CTEHKe COCTABJASIOT COOTBETCTBEHHO 1,52
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u 2] mm npu passepuyToll Kasuoposke, u 1,35 u 11 mum npo
1P AMONONOYHOK) .

C nepexofoM Ha HOBYIO KaJuGPOBKY NPOM3OLLI0 Iepepac-
npenenenne jgedopMaunii no xanubpam (cm. puc. 65). B
CBSI3K C TeM, 4TO B DPa3BEPHYTHIX KanuOpax 6oJjee BhICOKAS
cTeneHb Je(opMalnH, YeM B MNPsAMONOJIOUYHBIX, OHA Oblia
nepepacnpejenena Mexay oGxkuntoll kaernpio 800 u KaeTamMu
UKUCTOBOH JUHWHU. B pesynbrate B 00XHMHONH KJIETH, KOTOpAH
Tpy NpexkHeH KajauGpoBKe onpefesssia TeMI MPOKATKH, CO-
KpawueHo aBa npoxoja. Luka npokatku yMeHblInacs U o6yc-
JIOBJUBAETCA B HACTOH-
niee BpeMs IPONYCKHOH
CNOCOGHOCTEIO  UMCTOBOH
JUHHK CTdHA, B KOTOPOH
pe3epB TOBBLILICHHS NPO-
WU3BOJUTENLHOCTH  [TOJMY-
yaeTcs 3a CHeT NPOKaTKH
BO BTOPOH KJIETH B «IBa
spyca».

[TpokaTka B 1Ba sApy-
ca fBJAETCH NePeLOBLIM
MEeTOJOM PpaboThl, CyLI-
HOCTB KOTOPOTO COCTOHT
B CJHEAYIOWEM: TI0J0CY
sanator B [V xanubp u
nocje TOro, Kak H3 Hero
puidger 15—20 m, Bo [/
(mpepuucroRod) xaJaubp,
HaXOAALIMHACSA HA TOM
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Homen npoxoda

Puc. 65. [IpuBepenublit ©3HOC U KO-
3buLMeH Tl BHITSKKY 10 TPOXOAAM

YHCTOROH AYHKMK cTaHa 650 npu npo-  KE BEPXHEM F'OPHU3OHTE,
katke wsesanepa Ne 16: yro u IV kanubp, 3aja-
! — nmo nNpAMONOJOUHOU RanubposKe; I0T CACAYIOULYIO II0JIOCY

2 — no xaaHbpoBKe cnocoBomM TOCTerneH-
Horo crubanus :

(puc. 66). Tlocse BBIXO-
na nosocs u3 [V kanubépa
MOABEMHO- Kayakoliecsi CTOIbl, HAXOAMAUIeCs: B BepXHeM IMo-
JIO’KeHUM, ONyCKaloTCs BHM3 W Boluleimwyo u3 [V kamgubpa
nosocy 3anatoT B /// xanubp yxe NpH HAXOXKAEHUU NOIBEM-
HO-KAYaloWHMXCsl CTOJOB B KpalHeM HHKHEM MOJOMEHHH.
[TockonbKy monoca, MpokaTelBaeMasi B 370 BpeMs Bo [/ ka-
aubpe, 3HAYUTENBHO JJAHHHEE TOALKO UTO 3ajaHHod B [[[
- KaJaubp, TO € 3TOrO0 MOMEHTA NPOKATKY BEAYT OJHOBPEMEHHO
B JBYX ropusoHTax: nuxkuem (8 /// kajubpe) u B BepxHeM
(Bo Il xanubpe) (cm. puc. 66). IlpokaTka wBesanepoB B JBa
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Apyca MOBBIAET NPOH3BOXUTENBHOCTh YHCTOBOH JHHUH CTa-
wa 650 B yac Ha 10—15 m. DPPeKTUBHOCTE AAHHOFO METONA
[OBBILIAETCS C YBeJUUYEeHHeM JJIWHbL [TOJO0CHL.

Ananys peaynbTaToB NPOKATKH HA KPYMTHOCOPTHOM CTaHEe
650 wseasepos Ne 18 u 188 no Ka/nGpoBKe CMOCOGOM NOCTO-
AHHOTO CrUBaHHUd MOKAa3hiBaT, UTO OHH BECHMA CXOJAHLI C pe-
3yanTaTaMu NpoKaTku mseniepa Ne 16. '

[pennep Ne 24 mpokarbiBamd Ha penbcobaodnom craHe
[0 MPSiMONOIOUHON KannGpoBKe CIeylomnM oGpasom: GJIiom

a ’

2

o
_.//ﬂ

Puc. 66. Cxema NnpokaTKH B ABa sApyca:
a — Bup c60Ky; & — BHA CNepeau

cevenpeM 220 % 280 mm NMpPOKATHBANM HA UEPHOBOH JIMHHH
B Jyo-peBepcuBrOi kaetn 900 3a mATH POXOLOB MO CXEME:

Howmep npoxoxa o ) 2 3 4 5
Homep xaaubpa . . . . . . . 1l VR ) G O B A
KautoBka, rpat . - . - . - - 90 90 — — —

3aTeM 110J0ca MOCTYMa/ia Ha YHCTORYIO JIHHUIO, [/I€ YepHO-
Bas LIBeJJepHAs 3arOTOBKA MPOKAThIBAsACh B TOTOBBIM NPO-
¢uab 3a ceMb MPOXOAOB IO CXEME 3—3—1 (no Tpu npoxoxa
B kiaeTsiX Tpuo 850 M mocseHul, Ce1bMOl NPOXON B UHCTO-
BOH KneTH 1yo 850). )

®opMa MmBeJJIEPHBIX KaAuOPOB UKCTOBOW JWHWM CTaHd
XapaKTepU3yeTcs H3OTHYTOH CTEHKOH C BbIIYCKOM TIOJOK
10 15—20%. B uucTopoM Kanubpe BbIMYCK 3,5%. Tlpu npo-
KaTKe [IBeJJIEpOB 110 NPSMONONouHOi Kaaubposxe He obecne-
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UHBAETCA NOJUKHON CTOHKOCTH BAJKOB BCJICACTBHE GOJBIION
BLIPaGOTKN 110 ronkaM. Eciu HoMuHa/bHEE pasMepsl CTEHKI
LBE/IIEPa MOXKHO yAePKHBAThb TyTEM HACTPOHKH CTaHa
(yMeHbIIEHNEM 3230Da MEXKAY BaJKaMH), TO TOMIIMHA TOJNOK
[IpH 5TOM H3MEHsETCH HE3HAUNTENLHO W Macca | mor. » mpo-

240 —— Aty
——t 39k SND 207
= ok
\_”er_:_

Puc. 67. labrons xanubpor o6aeruennoro weesnepa Ne 24 o xanub-
POBKE CNOCOOOM MOCTENEeHHOr0 cIUGaHus [TQJI0K

dunst 3a cYeT yTonuenus nmoiku pacrer. HecMoTps ma Tiya-
TeJbHYI0 HACTPOHKY cTana, westep Ne 24 1o npsMononou-
HOH KainOPOBKe NPOKATBIBANN B CPEHEM MO MACCE BbIlLE HO-
mudana #a 0,2%. Ha xomiexte Baakos / KjeTd Tpuo B
1963 r. o npaMOMONIOYHON KanuGpOBKe NPOKATAN B cpen-
HeM sa onny sakaanky 2000 m, na kommisexre Basnkos /1 Tpuo
u //1 nyo xnereir 1000 m.

B cBasn ¢ 9tuM ocBomaM mpoxaTtky weeanepa Ne 24 no
KaanOpoBKe CIOCOOOM NOCTENEHHOro crubanus. La6aonn
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kanubpos uisesnepa No 24 npusesenst Ha puc. 67. [Ipune-
HeHME JBYX MEPeXOAHBIX KPUBOMOJOUHLIX KaaubpoB (Ka.gus-
pet [V u V) nipu nepexojne 0T pa3BepHyTOr0 KPUBOIOIOYHOIO
kanaubpa V/ x npsimonosounomy Kanudpy [I/ obecneuwnso
CYILEeCTBEHHOE CHUKCHHE Pa3sHHLb! B F'OPH3OHTANBHEIX I OEK-
UHAX KDUBOTOJOUHOH TMOAOCH, BBIXOAsme#t ua [V kajgudpa
u nocrynatomelt B 111 npamonosounsiit xaaubp (37a pas-
HOCTE cocrapasier 312—290,2 = 21,8 mu). Benencrsue 3100
3aXBaT 10J10Ckl Npu nepenave ¢ / Ve /11 kanubp (cu. puc. 18,q)
npoucxoaut 6e3 3atpynHenuil. [IpoBepka cTeneHy 3amosiHe-
HUA KasubpoB W aHasu3 POPMOU3MEHEHHA METaMIa B Kajub-
pax o wabsoHaMm ¥ TeMmrieraMm luBesaepa Ne 24 npuseneHb
BhbiLIE.

KanuGposka iwusensepa Ne 24, BHITONHEHHAS 110 METONLY
MOCTENEHHOro crubanus, MoKasasia XopOoune IKCINyaTalyoH -
Hple Kauecrea. Ilpoduis B npefenax Jonyckos ObLT NOJdyYeH
NpH MepBOM ONPOGOBaHHH H KaNMODLl UHCTOBOH JKHHH KOp-
peKkTHpoBKM He notpebopasy. [IpokaTka 1o HoBOH KaauOpos-
Ke 110Kasaja BO3MOXHOCTb CHEXKEHUs cpeiHell maccnl 1 m
npodusas npuMepro uHa 1,56—2% 3a cueT MpoKaTKd B MUHY-
COBOM TIOJIE€ JIOIYCKOB.

B paseepHyTEX Kaaubpax Giarojapst BO3MOMKHOCTH a3
MellieHisi B Baiakax / wgeru tpuo aybiepa V xaaubpa, a B
Baakax [/ wknetn tpuo aybjepa [/ xanubpa npu npoxaTke
weessepa No 24 3HAYWTENLHO YBEIUUHBACTCS CTOHKOCTD HPO-
KATHBIX BAJAKOB. 3a OfHY 3aKJIaNKy KOMILIEKTa BaAKOB OblIO
npoxarauo 2700 m, uTO YBEJMUH/IO CTOMKOCTb BaNKOB IDH-
mMepHO B 2,5 pasa.

genep Ne 30 npoxaTelBajgK IO NPAMONOIOUHON Kasub-
poske u3 Oaiova ceuenuem 245 < 320 um wa uepHOBOH Nyo-
pesepcupHoil kjaern 900 3a ceMb NMPOXOAOB IO CXEMeE:

Howmep nmpoxoza . . . . . . 1 2 3 4 5 6 7
Homep kamu6pa . . . . . . II 1 II It 1l 1V V
KatiToBka, Tpaa . M — - — - — —

3arteM Tosioca MOCTYDajga Ha YHCTOBYIO JIMHUIO, TAC uep-
HOBYIO IIBEJJIEPHYIO 3aTOTOBKY IPOKATEIBAAM B UHCTOBOH
npothuib 3a ceMb NPOXOAOB 1o cxeMme 3—3—1 (1o Tpu npo-
X0ja B KAeTax Tpno 850 u mocienHuil, cebMOH IIPOXOH B UUC-
ToBOM Kaetyd nyo 850). Tpu ¢acounslx Kanubpa B 00:KUMHON
JIyO-PEeBEPCHBHOM KJIeTH AJst NpokaTKy misessiepa Ne 30 ume-
Ju BeIIyCK nosok 15; 18 u 20% . 1lpensepHurle xanubpsl uuc-
TOBOH JIHHUH WMeJH H30THYTYIO CTEHKY U TOBBLILUEHHBIH 1O
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15—20% rinyck nosok. Baaxu [ v [/ knerefl Tpuo Bpinoa-
HeHBl H3 cTanu 55X,

OnwiT npoxatku weesanepa Ne 30 mo npsMONONOUHOH Ka-
JAuOpoBKe ¢ yBesuuerHbIM 10 [5—20% BBITYCKOM NOJIOK NOKa-

3aJ1, 4TO CTONKOCTE BaJIKOB NP 3TOM Onlia HH3KOH Bejen-

cTBre GOJILINOrO W3HOCA N0 MoJKaM. Tak Kak [pU NpoKaTke
upedasaepa Ne 30 wa // KJAETH TPHO HCMOJb30BAJNU CTaJbHBIE
BaJIKM, TO Macca 1 u npoduas 3a cyeT yTOJLIeHH s TT0J0K YBe-
JIHUUBAJIACh 3HAUUTENLHO OBICTPEE, UeM NMPH MPOKATKe LIBes-
jepa Ne 24 B To# e KJIeTH, I'/le IPUMEHAIH UyT'YHHbIE BAJKH,
ITo sTolt npuuupe mBensep Ne 30 npokaTelBanu No macce
B cpenrenm Ha 0,5% Bbllle HOMUHAA.

3a onHy 3akgaJKy Ha Bankax { KJIeTu TPHO MPOKATHIBAIH
B cpenneM 2000 m u 1000 m na Bankax [/ kaerd tpuo u [[/
KJIeTH 1YO.

OnpiToM npokatky wpessepa Ne 24 no xkanubpoBke Cro-
coBoM MocTeneHHOro crubanmns MoJoK Obl10 YCTAHOBJAEHO,
uTO TIpOleCC NMPOKATKH HauMeHee ycroHuus B [V xanubpe.
210 00BsCHSIETCS TeM, uTo [V Kanubp pasMellier Mex1y BepX-
HUM 4 CpPEJHHM BajKaMHM ¥ 3aj7ada I0JA0CH B 3TOT Kajubp
MPOUCXOAUT NOA yraom. st yBeJudeHUs TeMIla NPOKATKH
MofbeMHO- Kayatouinecs croanl 11 ket Heobxoaumo onyc-
KaTh 3aJ10J1TO J0 BBIX0J(@ 33lHET0 KOHIA Tosockl u3 [V kannb-
pa. Takum o6pasom, 3agHuil KOHEL TNOJOCH, TPOXOASILIHH ye-
pes IV kaaubp, Ha KaKOH-TO NMepuojA OKasbiBaeTcsi 6e3 orno-
Pbl, TO3TOMY OH M3THOAETCST ¥ CKPYUHBAGTCS, U, CJIEL0BATE/Tb-
HO, CHHKaeTcs YCTOHYuBOCTL mpotecca npokaTku. Kpowme to-
ro, 6/1IOMBI I0C/Ie HATPEBA B METOAMUYECKON MeYH MMEIOT pas-
HYIO TeMIepaTypy 1o ceueHuio. IIpu npoxaTke Takoro mMeraJ-
Ja B | dacounoM xajiubpe NOAKH NPOdHAA 3ANOJHSIOTCHA
HeoxuHaKoBo. HebBosibuiass pasHocTs TeMHepaTyp H JJIuHA
ITOJIOK COXPaHseTCs IO NePBOro No XO4Y NPOKATKH NP AMOIO-
JouHoro kaaubpa. Jiaxke mpu TaKOM XOpolIEM LEHTPHPOBA-
HUH TOJIOCH B Kasubpe, KOTOpOe NojydaeTcs fpH KaJauOpoB-
Ke CIIocoOOM MOCTEeNeHHOro Criubanns, NepBEe MOJOCh Moc/e
TiepeBaNKH, HMeloliye OO/bIIYIO, YeM NPH YCTaHOBHBIIEMCH
TIpoLecce INPOKAaTKY, pPa3HOCTb TeMNepaTyp, B pe3yJbTarte
HeNpaBUABLHOTO 3aXBaTa MHOTAA MMEIOT Pa3HYO LUMPUHY IO-
JIOK. Y CTOHYHBOCTD TIpoLecca NPoKaTku 8 / V xanubpe wHorna
YXyJAlIaeTCs B pe3yabTaTe HCKDUBJCHHS 3a4aBaeMoOH INOJO-
CBI, KOTOPOE IOJ1yUaeTCst ¥3-3a HEeMPaBHJAbHON HACTPOHKHU BHI-
BOJIHOH apMaTypbl WM HCKPUBJIEHWS OT YCHJHMA wLijlenmnepa
npu nepeiauve noaoce ¢ / Bo /] ket TpHO,
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Ha ocroBe 6O/bLION0 NPOM3BOACTBEHHOTO ONbiTa MpOKAT~
ku weeagepos Ne 16, 18 n 24 CTIOCOBOM MOCTENeHHOTO. cruba-:
HUA TOJNOK Npu paspaboTke kJAHOPOBKH LiBeaepa Ne 30 stu
0COGEHHOCTH GBI yuTeHb. BbIGpaHbl Takyie paanychl pac-
KPBITHS TTONOK ¥ JJIMHBL MPAMBIX Y4aCTKOB, KOTORbIE BMECTE

Pyc. 68. Wlaaoun xaanbpos wsennepa Ne 30
o KaauBpoBKe CNOCOBOM MOCTEN@HHOTO CrubaHHa TOMOK

C OMMHAKOBHIM BLINYCKOM HApYXKHBIX I'paHell MO0K (40%)
W OJHHAKOBbIMH pAjMycaMu CKpYIJIeHus nepernba CTeHKH
(240 mm) obecrieunan MUHHMaAbHOE noArubanye noJok 8 [V
xanubpe (puc. 68). ‘

Kak BuAHO U3 puc. 68, pasHuila MeX1y TOPU3OHTA/IBHBI-
mu npoekuusivMa V i [V xaaubpos cocTap/ser Jullb 386,8—
—381,2=5,6 um. Pacuernnie parnbe KaJuBpOBKH 1UBEJIJIEpa
Ne 30 npusejenst B Tabs. 21. OHaK0 NpOUECC NPOKATKH B v
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u B [/l xanubpax mo BbIUIEH3/I0KEHHBIM TPHYKHHAM HPOXOIHII
He BCerja JAOCTAaTOYHO YCTOHYMBO.

YcToHUMBOCTD NIpoLecca NPoKaTKu B nepexopusix V u IV,
a 'Takxke B IIePBOM MO XORY NpoKaTku [// npsiMonosouHoM
Kajaubpe 3HAUUTEJBHO BO3POCaa Moche npumeredus Ha [ u [[f
KJeTsX TPUO UYT'YHHBIX BasiKOB. Bioarofaps atomy mojiHOCTBIO
HCKJIIOYAIOTCSl Cayyau npokaTku waedgaepa Ne 30 ¢ 60J1bLIMMHE
pajnycaMd 3aKpYIJIeHHs BHELIHHX YIVIOB M C Pa3HOil IIHpPH-

Ao#t nosnok. Ilo HauleMy MHEHUIO, NOBHIIEHHE YCTOHYMBOCTH
npouecca NMPOKATKH OPH HCNOJAL30BAaHMH UYTYHHBIX BaJKOB .
00BbsICHAIeTCA YMEHDbLUIEHHEM KO(p(HULHEHTa TpPEHHT MEeXAY

MOJOCOH M BaNKaMmu, YTO yJAYULIaeT YCJOBHS CaMOIEHTPHPO-
BaHuWsl INpoKaTblBaeMoH NoJoch B Kanubpe.

[TpuMeHEHHIO YYTYHHBIX BaJKOB BMECTO CTAJbHBIX Ha [
¥ /] KAeTSX TPUO NpelIecTBOBAJ TILATENbHBIH aHa/JH3 SHEPTO-
CKOPOCTHBLIX NapaMeTpOB MPOKATKH, TeMIIepaTYpPHOTO PEXKH-
Ma, a Tak»Ke NMPOYHOCTH BAJIKOB NIPSIMOMNOJIOUYHON 1 pas3BepHY-
Tol KaJduOpPOBKH CIOCOOOM MOCTENEHHOTo CrubaHud HOJOK.

¥Ypennuenue npoyHocTH Bagdkos Il kjeru Tpuo 850 npu
kaau6poske uipesjepa Ne 30 criocofoM MocTeneHHoro cruba-
HHS 110 CPABHEHHUIO ¢ KaNUOPOBKOH C YBENHYEHHBIM BbIMYCKOM
(puc. 69) ofecrneunBaercs 3a CUeT yMeHbLIEHUA TJIYOHHBL
Bpesa pyubeB. HMcrnonp3ys paHee MpPHMEHEHHYIO METOAHKY.
pacyeTa yBeJHUYEHUS NMPOUHOCTH BaJKOB NPH PasJHUYHBIX CIIG-
cofax KanubpoBKH, MOJYUHM
JJ1s1 BEPXHUX ¥ HHXKHUX BaJIKOB!

D3 D3 3
n_ v 08 908
D7, D3, 616
N1 cpemmx BaJIKOB
D} 7183
e _ LS 1312
D%, 656

CriefoBaTesbHO, MPOYHOCTH BatkoB [/ kjerd Tpuo 850
1o KanubpoBKe crocoGoM TMOCTENeHHOro crubaHust COOTBET-
cTBeHHO Goapire B 1,208 u 1,312 pasa, uem B cayvae npume-
HeHUs KaJuOpPOBKH C YBEJHUEHHBIM BHITYCKOM IOJOK.

Ha I xJsetu Tpuo 850 yBesnueHHE NPOUHOCTH BaJKOB IO
KanubpoBKe cnoco6oM MOCTENEHHOrO crubaHusi COCTABJSET:
IJIST CPEIHUX BAJTKOB

- Dgp 76
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PacueThble JAHHbIE KAJMOPOBKM wesgepa Ne 30 cnocobom
NOCTENEHHOro CrudaHus Mnojox

Ta6anma 21

Q 8 20y
= ] — a OE ; %f
o 1 < ¢ = Tt Z é
2 £ £ g £ 2 Y : s
3 2 < o TE >
5 5 g S| &z | & | s
: Py
Cmenka
I 0,3 6,0 1,2 300,3 —— —
11 0,5 6,3 1,0 299,0 200 152,30
111 1,4 6,8 1,5 298,0 200 148,60
v 2,4 8,2 0,5 296,5 240 182,9Q
14 4,2 10,6 —4,0 296,0 240 182,90
VI 7,6 14,8 —5,0 300,0 240 241,27
Vil 22,4 — 305,0 240 241,27
L ® & ‘é = <

= 5 ¢ o ég§@ s g .-
& =3 é%m“ Y982 | Zo g £?

g RS S8x ELES Eom = g2
So. | e |26Iz.l S8 | 333 | i
g g8 | 2% | gzEis) 28f | £ 0 %R .
B 59 o o5 L
’..T‘? mm [mpAcs |

Cmenka

I — — — — 1802 1,045
11 73,35 285,0 279,8 357,3 1884 1,075
Il 74,70 284,5 278,0 357,9 2026 1,20
v 56,80 284.,0 275,8 381,2 2431 1,29
1% 56,55 283,5 273,1 386,8 3137 1,41
Vi 58,73 282,8 264,5 412,7 4425 1,54
Vil 63,73 287,2 257,4 415,4 6832 —
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Tponomxedve Tada. 21
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JUIs BEDXHAX W HHXKHHX BaJKOB
3 3

DB Dl{

3 3

DBI Dul

7323
6223

Takum obpasom, MpouynocTh BaakoB | kietu Tpuo 850 no
Kaaubposke crnocoboM MocTelleHHOro crufanisi COOTBETCTREN:
1o Gonbnre B 1,316 u 1,554 pasa. Bmecre ¢ Tem caegyer uMeth

B BU/Y, UTO JIPX TIPOKATKe LIBEJJEPOB MO pPa3sBepHYTOH Ka: |

Au0poBKe BO3pacTaeT jAapjeHue Meradna Ha Badaku [Ol].

[TpumeHnenne 4yryHHBIX BadkoB Ha [ W [/ KierTsx TPUO
850 3HAUMTENLHO MOBHICHIO 3(M(PEKTUBHOCTL NPOKATKU. B
HacToAllee BPeMs 32 OJAHY 3aKJAaAKy Ha Bajdkax | kieTwd TPHO
850 mpoxateiBaloT B cpeanem 3500 m wsensepa Ne 30 wu
1700 m na Bankax Il kaerun Tpuo 850 w I11 xaetn nyo. Kpo-
Me Toro, foJsiee JeLIeBble W M3HOCOCTOHKHE UYTYHHbIE BATKH
MIO3BOJISTIOT BECTH MPOKATKY MPOpHIT B MHUHYCOBOM M0OJE J0-
NycKa; NOBEPXHOCTEH NpoKaTa moayyaercss Gojiee YUCTOH, 4
CTOHKOCTL BaJKOB 33 OJHY 3aKJaJgKy yBesJuunBaercd 6oJjee
uem B 1,5 pa3a. B cBa3u ¢ atum pacxoj meransia Ha | m mpo-
Kata cuusudgacs Ha 10 ke, wiau uHa 1%.

[Tpumenenrne cnocoba MocTeNeHHOro Crubanus MoaoK IPH
MPOKATKE LIBEJJIEDHBIX Npoduaell I03BOJNKIC HCHOJB30BATh
NPOrPeCCHBHYIO PA3BEPHYTYIO KaiduGPOBKY Ha COBPEMEHHBIX
BLICOKOIIPOU3BOAUTENbHBIX CTaHaX IS IPOU3BOACTRA LUBEJ-
JIepoB OOJbIINX HOMEPOR, KOTOpBIE JIO CUX TOp 1O pasBep-
HYTOH KannOpOBKe He NPOKAThIBAJH HA HALIKX 3aBOJIaXx.

2. TIPOKATKA YITIOBOM CTANMU

IIpu u3rOTOBJIEHUH U PKCNJAYaTaUUH KOHCTPYKIWH, CBa-
penublx u3 yrosxos 200 X 200 x 25 + 30 mm, npokaraH-
HBbIX Ha KPYNHOCOPTHOM crane 650, GbLIH Caydau pa3pbiBa
NI0JIOK YrOJKa B MOIIEPEUHOM cedeHun. T aKue ke paspylueHns
BCTPEUAJUCh B YTOJKaX, XPaHSMHXCA Ha CKJ/Iajax 3aBO/JOB
METa/JJIOKOHCTPYKUHH, a TakiKe TNpH TpaBKe B PoJnKoIpa-
BUJBHOH MallKHe.

PaccmaTpuBasi KOHCTPYKLUHIO KanuOpoB J1eHCTBOBABIIEH
kaaubpoBku (cM. puc. 23,6) u copMOM3MEHEHUe MeTasnsna B
npouecce INPOKATKY YIOJKOB, MOXHO IOJYUYHTH MpeACTaBJIe-
Hue o JedopMaldy M XapaKTepe BO3MOXKHBIX HaNpsiKeHHH.
M3 puc. 23,6 BuiHO, UTO NMOJKH YTOJKa BO BCex Kaaubpax,
HauuHad C NPEIUUCTOBOTO, OTBEPHYTH 0 ropusoHTasnau. Iloc-
JAennuil, uynctoBo#l xanubp, Kpome onpepeneHHol paboThl
06:KaTHsl TOJILMHBI TTOJOK, BLITOMHAET paboTy CHpsMJIEHHS
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OTBEPHYTHIX IOJOK, COTIPOBOK/IAIONYIOCS PacTATUBAHUEM HX
! IX TPaHEeH. X
l'aplylir}::bywpgﬂeﬁm BBILIEH3J10KEHHDIX He,uo(;'raTKOB\ pggpa}'
GoTaHa HoBad KaJjubGpoBKa YIJAOBOH CTakl 200 x 200 X =
~ 30 mm (cM. pHC. 23,a), lé%gopaﬂ BHEApEHA B MPOU3BOACTBO
THOM CTaHe .
. ﬁ%}rllgilliéglz CrIoco6 MOCTeNeHHOro crubanus Mook, No Ho-
Boil KaquGpOBKe MpeiycMarpiBaercs 3HAaUHTENLHO MeHblllee
oTrEGanye INOJOK B TPEIUUCTOBOM KasiuGpe 1o CpaBHEHHUIO
¢ pamee CyIECTBOBABIIMM. Koudurypaips KanaOpop Tax}Ke:
L3MEHEeHa, CO3JAI0TCs yCAO0BHS Jisl NOCTENEHHOTO dopmounsme
jlenust Tpoduast, UTO MOBBIIAET YCTOMIHBOCTD rpoiecca npo-
KaTKH HW TOYHOCTH pasMepoB TOTOBOIO npoduss. [IpoxkaTka
5 UHCTOBOM KaJuGpe Mo HOBOH KajinOpOBKe OCYLIeCTBJIAETCA
0 3HAUATENDHO MEHBIIMMH DacTSTHBAIOUIUME HaMpsKEHM-
vn Kpaes nosok. CiiefoBaTe/1bHO, BEPOSATHOCTE HOJI}t‘-ITEHﬂI/IOS{
HaJPBIBOB Ha KpasiX MoJIOK JakKe IPH HeBmaronpuaTHBIX Y€ o
BHAX, TaKKe ymeHpwaercst. Kpowme Toro, SHa‘{HTeJ'leOgMeH
wMiack pafora, 3aTpauuBaemasi B HHCTOBOM Kagubpe Ha}
crubanue NoJoK. To 3aMETHO CHU3WJIO HArPYSKy Ha HHCTO
BOil KJIETH M Jaj0 BO3MOMKHOCTb IIPOKATHIBAThL yro/0K 200 X
% 200 Mm C T[OMOILBIO JBHUrATE/s MOILIHOCTHIO 1100 xem.
[Ipu mpokaTke IO CTapoH KannGpoBKe BCIEICTBUE cpasmg_
TesbHO GOMBIHON PaBOTHl, 3aTpaunBaeMOH B UHCTOBOM K(E)UIH
pe Ha BEIMPsSMJIEHUE T0JI0K, ABUraTClb MOIIHOCTBIO. 1100 xem
ye ofecrmeunBan npouecc NpOKaTKH B YpPCTOBOH  KJETH.
Hanpuwmep, Tpu [poKaTke yrojKa 200 x 200 mm nyml(;
6LIIO YCTAHOBHTH TPOMEKYTOUHBIH CTYyJl €O mnHHJLen[m\m”
npucoeautnts 11 (quCTOBYIO) KMETb K JBWIATEJIO unO
xaereli TPHO UYMCTOBOH JIHHMH MOLIHOCTLIO 4560 xem, )
noTpe6oBato OMONHUTE]BHOrO BPEMEHU  HPH nepeBaika :
Y Menbienne GopMOu3MeHeH s Npoduist yroixa B YHCTO
BOM KaJquOpe 3HAUMTENBHO YBEJIHUHJIO YCTOMUHBOCTD npouec:
ca npokaTku. [Ipu mpokarke 1o HOBOH KaJTUOpOBKE He NOTPe
60BANOCh CIIENHANBHON BBOJIHON apMaTypEl, TaK Kak MOUTH
HeT c/yYaeB CMelIeHHs yTJaa ¢ ocH kanmbpa, uro Habmaw/a
Joch MPH TPOKaTKe MO CTapoH Kaﬂg6pogxe. Kpome TOTO,
YAYYWHIIOCH €T0 3aII0HEHHE METALIOM. . _
CaMOLEHTPHPOBAHHIO TTOMOCH Ha OOKHMHOH KJETH B 3HAa
YPTENbHOM cTemeHy CMOCOOCTBYET H3MEHEHHE Koylcpmypagzn
[EPBOTO SIIUTHOTO Kanubpa o6KUMHOH KJACTH 800 (CM.pI/IC6. ).
B yc/a0BUAX KPYHNHOCOPTHOTO CTaHa OKasaloch nesecooGpas-
HBIM A5 KaXK/O0TO HOMepa Yyrosxa HMETh crelHaJbHbld KOM-
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NAEKT BAJKOB UEDPHOBOH KJETKH. ITO NO3BOJUJIO B MaKCH-
ManpHOH CTENEHU NPHCNIOCOOUTHL OOXKMMHBIE BalKH AJs TPO-
KaTK{ OIpeieseHHOro HoMmepa yrosaka. Vs puc. 24 Buixo,
YTO YK€ TepBbIH AUIHUHBLH
N~ xaaubp TpeyrobHbIM Bpe-
\ - 30M B HHXHHH BaJoK IPEB-
paiieH B HEKOTOPOH cTeneHu
B (hacoHHBIH Kaaubp. Pop-
MHDOBaHHe YIJa B MEPBBIX
Npoxojax, KPOME yJIydile-
HUA CAMOLIEHTPHPOBAHUA H
Jy4llero 3amnojHeHUs €ro
BEPIUKHLL B TOCETYIONLHX
kanubpax BeJeACTBHE 60Jb-
IOH TOJMIMHBI 3a7aBaeMoN
34rOTOBKH, YMEHbINaeT He-
pPaBHOMEPHOCTH AedopMalUH
Mo WHUpHHEe Tojockl. B pe-
3yJnbTaTe HAMHOTO yMeHb-
LIMJiack JJAWHA s13blKa HAa
KOHLAX mnoJocsl (puc. 70),
KoTopble W ObIM YacTO TIDUYMHOK aBapuil. Bosblias u BO
MHOTHX Cay4asX pasHas JJMHA A3BIKOB MOJOK MPHUBOAHIA K
Goslee paHHeMy 3axXBaTy BaJKaMu OJHOTO H3 HUX M CTSATHBA-
HUIO HA OIHY CTOPOHY IOJIOCHI, B pPe3yJ/ibTaTe Yero 1oJydaJacs
6pak 10 cBaldy yryaa u KOPOTKO# MoJiKe. DLl Taxxke ciy4yau
3arufa A3bLIKOB BHUS3 U yAapa B BRIBOAHOH Opyc, 4TO ualie
Bcero HalJ/ofiafochk NPU NpPOKaTKe B UHCTOBOH KJETH, B
pesy/abTaTe 4ero HeckoJbKo MoJoc BeIOpacklBasoch B Gpak
M3-3a HenoKartoB. JlukBupalusi Takoi asapuu Tpeopaja
JUIMTEJIBHOTO MPOCTOS CTaHa.

ITocne Breapenus HOBOI KanuGPOBKY C H3MEHEHHEM NePBO-
ro AULMYHOrO Xa/iuGpa JinHa A3bIKOB 3HAUYMTE/bHO YMEH bLIH-
Jlachb, UYTO BMECTe C MOBBIIEHHEM YCTOHUWBOCTH Mpoilecca
NPOKATKK JIHKBUAHPOBAJIO CJyyan NPOKAaTKH CO CBaJIOM yTJia
u aBapuu. Dosee Bhicokas ycroiuuBocTs npouecca mpo-
KaTKu, ofecneunBaeMas KaJduOpoOBKOH CIIOCOGOM IIOCTEeH-
HOro cruGanus, NO3BONNAA 3HAYHTENBHO YIYULIHTh TEXHIKO-
9KOHOMHUYECKHE TI0KasaTeJu Npou3BojcTBa yroakos 200 X
X 200 mm. IMocne BHegpeHust HOBOH KaJiHOGPOBKH YIOJKOB
200 X 200><25-+-30 mm BBIXOZ BTOPOro COpPTa CHU3HJCH C
8,16 1o 2,73% w 6paka ¢ 0,45 go 0,25%, a mnpousBoIH-
TEJIBHOCTh CTaHa B uac yeejuumaack ¢ 151,3 po 170,5 m,

208

a g
Puc. 70. dopma xouua nosocs
yronka 200X 200X 25 — 30 mm:

a — npsMOrnoJouHast Kanubposxa;
0 — pasBepHyTas

3. MPOKATKA BOKOBMHb! LLAXTHOIO KOHBEWEPA

[TpokaTka GoxoBunbl miaxtHoro xoxseiiepa CI1-63 mo ka-
Ju6GpoBKe cnocofioM MocTerieHHoro CrubaHusa OCBOE€Ha Ha
kpynHocopTHoM crate 650. OnbitHas npoxaTka npodunsia CII-
63 mokasaJjia, uTo paspaboraHHblii MeToj pacuera obecrneup-
BaeT noJyuenne npoduss B NpPefesax JOMTyCKOB NPH NepBOM
onpoBoBaHUK. DTO MO3BOIUIO BBEIOMHUTH 3aKad (~1000 m).
Ic MepBOK 3aK/JalKH BaJKOB.

JanpHefiliee u3yuenue YCJAOBUI TNPOKATKH OOKOBMHBI
itaxtHoro xouseepa CI1-63 no kanubpoeke criocofoM nocrte-
NeHHoro CruGanusi Mokasaso, 4TO BBINYCK OOJBIIOH MOJNKH
npenuucroBoro kasnubpa i§ = 15% (cm. puc. 35) okasascs
Ooablile, ueM 3To Tpefyercd AJd TOH CTEeNeHU yCTOHYMBOCTh,
KoTopass HeobxoauMa NpH OOJbLIMX CKOPOCTSX NPOKATKH H
MpUMEHEHHH OGBIUHBIX MJIOCKHX BBOAHLIX JuHeeK. MckpuBbie-
HHe I0JOChl, KOTOPOE MOJydanoch B pe3yaLTaTe HenpaBHJ/b-
HOH HacTpOHKM BBHIBOAHOH apmaTypbl [/ (npefuucToBOro)
Kaaubpa, wig OT YCHJHS LIJennepa MpH nepegaye MoJockl
Ha JIMHHUIO POJbIaHTa YKCTOBOH KJETH NPUBOJUJIO HHOIAA
K 3axBaTy OOJbLIOH [1OJKH UKHCTOBOro Kanaubpa. HJusa cosna-
Hys 6oJlee HaleKHBIX YCJTOBHH 3axBaTa B UHCTOBOM Kanubpe
HeoB6XOAUMO OBIIO NPUBTH3NUTE GOPMY PEAYHCTOBOro Kanub-
pa K ¢opme umcroporo. UTobb u3bexarTb cayuaeB 3axBara
IOJIOCEL Ha OYPThl YUCTOBOTO Kanubpa, 0Kasaloch JocTaTou-
HbIM YMEHLIUUTb BBIIYCK HaDYXHOH rpanu OOJBIIOH MOJKH
npenuucToBoro kanubpa Ha 5% (2°61°). B to xke Bpems npuHa-
tasi koudurypanus [/ xanubpa ocranach 6e3 n3MeHEHHH.

B paccmarpuBaemoli xanuGposke B [V xanuGpe Oblia
yMeHblueHa (moutu Ha 20 mm) AJAvHA TIPIMOTO y4yacTKa 60Jb-
IOH MOJKH, YTO OIpPEeAeJnJO CTeMeHL ee pPa3BopoTa, a 3Ha-
YHT, pa3Mep BEPTHKAJLHOH [IPOCKUHMH 3TOH MOJKH, OT KOTO-
pOro 3aBHUCHT BeJHYKMHA OCEBLIX YCHAWH. 3ampoeKTHPOBaHBL
HECKOJbKO Gosblle OObIYHOI'O I[IpPHpalleHHe BHICOTBI MaJoH
noaku (Ah, = 6 mm) u noxusuit haanew. Bee aTo obecreunao
B 1] xamubpe ymeHbIHeHHE PA3HULIBI B BEPTHKAJAbHBIX [1POEK-
HHSIX NOJOK 10 7 Mm (IO BaNONHEHHIO METAJAJOM) BMECTO
42 mm B uncTOBOM KannGpe. Kak NokasweiBaeT ONbIT MPOKATKH,
pasHulla B BEPTHKAABHBEIX NPOEKUUIX MOJOK B 7 MM HE BLI-
3bIBAET HACTOMBKO OOJBIUUX OCEBBIX YCHAMEN, AJst BOCTIPHHS-
THsI KOTOPBIX HYXKeH onopHbld kouyce B /7] xanubpe, KOTOpBIH
HanpasJ/JeH B IPOTHBOMOJOKHYIO CTOPOHY OIIOPHOMY KOHYCY
Il (npenuncrosoro) Kanubpa.
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Takum o6pasoM, HALOOHOCTL B CJIOMHBIX IIPH e TR oo Ay SO, L BOCHRMH IHE SETUP S A xe i DIap.

HHM M HacTpoiike J{Byc’Topommx KOHYyCax OTl’IaILaC'It R o a T e R s o IO T OPORY
TR onopHoMy Kouycy [/ (mpemuucToBOro) Kaaubpa.

710CH J\OCTATOUKbIM UMETH TOJIbKO OAHMH OMOPHbI KOHYC, BOC  [Tpymeneue KaiuGpOBKH CrOCOGOM MOCTENEHHOTO Cruba-
MPUHHMAIOLLNH OCEBBIE YCH/INS, DOSHUKAIOUINE TPU HPOKATKY, yg ro/10K MOSBOAMAO TaKXKe 3HAUHTETBHO YMEHDBITHTL BPE3bl
B MPEeNuMCTOBOM KajuOpe (cm. puc. 36). BV — VII kanll; 5,5y » YMEHBIIKHThL UCXOHbIE JUAMETPBl GOUEK MPOKATHBIX
pax, pacrofoXeHHbIX Ha Bankax [ xierd Tpuo 650, BePM'parwon [y [/ Kiereil TpHUO.
KaIbHbIE TPOCKUUN yAANO0Ch BBIIOIHUTE NPAKTUYECKH OMM'  Pacyer ypequueHus NPOUHOCTH BAJKOB B OMACHOM ceue-
nawkoBeIMH. Kax u ¢1eoBaso 0KHAaTh, MPU TPOKATKE B ITHY, 1y GATCIaps YMEHbLIEHUIO IYGHHbL BPE3a PYUbes B GOUKU
Kaubpax, OCEBLIE YCHNMS HE BOSHHKAIOT 1 ONOPHbIE KOHYCM:a5kop noka3siBaeT, UTO MpUMEHeHHe KaMHOPOBKH CIIOCOBOM
ue rpeGytores. Kongurypauus xamubpos [ xaeru 1puo 68U ocrepenporo crubamus noaox iis npokatku npobuas CI1-73
HE BBISHIBACT HHKAKMX TPYJHOCTCH B IIPOLECCE IPOKATKH, KOY 3 pegpcofansounom cTane jaeT Takue Ke NPeHMYLIECTBa,
TOPBIM HAET TAKAE yCTOHUUBO, KakK W [IPH MPOUSBOACTBE MPOC  ay y naa npoduas CI1-63 na xpymHocopTHOM cTane 650.
THIX (hACOHHBIX TPOGUIEH. HeXonubiM MaTepuasom 15l TPOKATKH GOKOBHHBI LIAXTHO-

I/ISUaHaJLHSa pe3y/IbTaToB NPOKATKH GOKOBUHBI INAXTHOR . Korgeitepa CIT-73 ¢ nocTenenHpIM crudanueM CAyKUIa 3a-
konpefiepa CIT-63 BrjnoO, UTO CIOCOO NOCTENEHHOTO CTHOAHU ropKa 245 X 320 mm JunHOl 3,1—4,3 a 3 CTAMH MapKu

- BeChMa SQQEKTHBEH NPH NPOKATKE HECUMMETPHURLIX MPODHIOL, Vlexoamuprl GmioM npokatann Ha oGKumMuOH Kaets 900

Jeft ¢ BLICOKMMHU MOJKaMi. PaspaGoranuas W yCremlHo BHeN 5, conp MPOXONOB o caeuylomell cxeme

peHHas B NPOU3BOACTBO KajiuOpoBKa OGOKOBHHBI LI&XTHOI 7 | . 6 -

xongeitepa CI1-63 cnoco6oM NGCTENEHHOTO CrUBAHUS, KDPOMC Hgﬁgg gapfl‘;gg: S R A If’[ v

BHAUUTEJbHBIX TEXHOJOTHUECKUX Npenumyliects, obecneuyuBa- Kawtoska, rpag . . . . . . — — 90 90 — — —

€T yMEeHbIIEHHEe BPe30B B BAJKH U HCXOJHBIX AHAMeTPOB 6oUeK g CI1-73 ) . .

NPOKATHBX BAMKOE. . EPHOBYIO 3arOTOBKY -73 TpoKaTali Ha UHCTOBOH
JUHWH CTaHa B I'OTOBBIH Npohuib TakkKe 3a CeMb IPOXOJ0B

Ha peabcofasoudom ¢raHe ocBoeHa NPOKATKa IO Kaauo-
POBKe CIIOCOGOM MOCTENeHHOro crudanisg BOKOBUHBI LIAXTHOLC . 350
konseitepa CI1-73, umerolteil pasHocTb B BLICOTE TIOOK 55 MM OMS 1IPOXOX B q”CTOBOIé KACTH 1y O ). . CII
Taxast pa3HocTh B BBICOTE I10JI0K CO3JaeT eule G0/IbIue TPYlog JEITHAA TIPOKATKA DOKOBHHAL mgXTHOFO JKOHECHEPA .
HOCTH, YeM MpH MpoKaTKe GOKOBHHEL INAXTHOTO KOHBeHep: euée pas no;n;seg,nma, 110 paspa OTagHbm Megoﬂ pacucra
CI1-63. Kpome Toro, BTopas oTpuuaTeabias ocolemoeri @1HOPOBKI CocoGOM rocTenernoro cruGanus obecneqnsact
npodusst GoxoBuHbl [waxTHOro Kouseftepa CI1-73 3a Kmo‘{ae'r-go”queﬂH%Hpoqmm e 3ara3 b g(%)BOM ep-
Cc B BechMa BoabIIOH BLICOTE OJHOM H3 IOJOK, KOTopasd poCpatin. OTO IIOSBOJIMJIO BLITIOJHATE 3aKas (~ m) ¢ nep-
YUETOM [JIKOCOBOTO J0NycKa paBHa 145 mm. Boabuwas B1>Ic0TeBOHC3‘amaﬂKH BalKoB. .
nonku TpeGyer Go/bilof TayOuHBEl Bpesa B BaJ/Ku. Banku C ‘geﬂyﬂ OTMETHTDL, HTO MPEATOMEHHBIM METOR pacuera
FIYBOKWMHE BPE3aMH HMEIOT HEfOCTATOUHYIO MPOUHOCTE, qm(ann POBKH CJOXKHBIX HECHUMMETPUYHBIX MNpopuIed MOKeT

SBITh WCMOJB30BaH W /IS JPYTHX NOLOOHBIX (DACOHHBIX NpO-

MOXKET SBHTBCS NPUUMHOH [OJOMOK M IIPOCTOEB CTaHa. B’Ka-[pmeﬁ T. €. OH OB/A146T H3BECTHOH VHERBEDCANbHOCTBIO
3aHHbBIEe 0COGEHHOCTH Tpodusi GOKOBUHD INAXTHOTO KOHBEHE- S y P ’

pa CI1-73 syayuTebHO 3aTPYAHAIOT NIPOUSBOACTBO, & NpoKar:
Ka ero Mo NpsIMOMONOUHON Kadub6pOBKe CONMpsKeHa C OrPOM-
HBIMH TPYAHOCTSMH H, BEPOATHO, JaKe HEBO3MOXKHA.
[Tpumernerue KaauGpoBKU CHOCOGOM TOCTENEHHOro Cruba-
npoeKuun 6ONBLIOH ;\wnoﬁ MOJIOK YNaJ0Ch BHIIOJAHUTDL C Ta- CruGaHus ANS MPOKATKM IUBENJEPOB, YIOJKOB H GOKOBHH
; > . LWaXTHOTO KOHBeAepa 0Ka3al0och BOSMOXKHAIM BECTH NPOKATKY
Ko#l HeGonbio#i pasumiell, UTO OHA He BHI3LIBAET 3HAUUTENb-
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mo cxeMe 3—3—1 (o Tpu B YepHOBHIX KJeTAX Tpuo 850 u

4. DJHOHOMMUYECKASA DDMEKTMBHOCTD MPOKATKM
LIBENJIEPOB U BPYTUX NMPOMMAEA CNOCOBOM
NOCTENEHHOrO CrMBAHUA MONOK
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Ha 00JBIINX CKOPOCTSAX Ge3 NPUMEHEHHU CHOXKHON apMaTy Pl
BajiKOB, JOCTHTHYTh MOBBILIEHUSI H3HOCOCTOHKOCTH BaJlKOB,
BBICOKOH MNPOW3BOAUTENLHOCTH H 3HAUHTEJBHOI'O CHHUXKEHHS
cpennei Macchl 1 m nmpodpuas. 1o o6ecnednsio BLICOKYIO 3K O-
HOMHYECKYIO0 3(BPeKTUBHOCTD NPOKATKH YKA3aHHbIX Tpoduaell,

YyulleHHe TeXHMKO-9KOHOMHUYECKHX TIOKa3aTeleHd TNpH
NPOKaTKe MIBEJJIEPOB, YIOJKOB U GOKOBHH IIaXTHOrO KouBele-
pa no KaaubpoBKe CrnocobOM NMOCTENEHHOTO CrUOAHUA NOJOK
OOCTUTHYTO 3@ CYeT yMEHLUICHHs TJYyOHHB BpE€3a PYyubeB B
BaJKH M BEJUUYMHBI HCXOJAHBIX AHAMETPOB GOYEK NPOKATHBIX
BaJIKOB, Os1aronaps yemy COKPATHJ/ICS WX PACXOj W BO3POCHa
NPOYHOCTh B ONACHOM CEYeHHH. ¥ MeHbIIEHHE PA3HOCTH pabo-
YHX JIMAMETPOB IO ePUMETPY Kadubpa W CKOJNbKEHHs MeTaJl-
Jla MOJOCHl OTHOCHTEALHO MOBEPXHOCTH BAJKOB YMEHDLIUHUJIO
paboTy CH/ TPEHUS U IMOBBICHJIO H3HOCOCTOHKOCTH BasiKOB,
a YMCHBUICHUE HEPABHOMEPHOCTH JedopMalik [0 LIKPHHE
NOJIOCHl CIMOCOGCTBOBAIO yMEHBINEHWIO KOHIEBOH ofpe3.
Kpome Toro, ysayuLIeHHIO TEXHHKO-3KOHOMHUECKHX [10Ka3a-
Tesiedl cnoco6CTBOBANA HACTHUHASA 3aMEHA CTAJMbHBIX KOBAHBIX
Ba/JKOB OTHOCHTEJBHO NEINEBLIMH H H3HOCOCTOHKHMH YYI'YH-
HBIMH BaJKaMM, BO3MOXKHOCTb HACTPOMKM CTaHa No Mepe
H3HOCA KaJuOpOB; MocJefHee 00eCeunIo IPOKATKY B MHHY-
COBOM MoOJie JI0 TMOJIHOIO H3HOCA BAJIKOB M INO3BOJHJIO CHHU-
3uTh npuMepHo Ha 1—2% cpennioo maccy 1 m npoduas.
YBenuuenue npouHocTi GypPTOB Y pa3BepHyTOH KannGpOBKH
CrIocoGOM MIOCTENEeHHOro crubaHus MOMOK GJjaronaps yMeHb-
LIEH IO T1yOHHBI BPe3a PY4YbeB ¥ CKaJbIBAIOMUX YCUJIME Ha
OypThl NO3BONNIO YMEHBIIUTH pasmep OypTOB, Pa3MECTHTD
Ha Baskax NyOAMpYOUWKE Kamubpel, UTO TaKXKe Crnoco6CTRO-
BaJ0 YBEJHUCHHIO CpPOKa CJAYXKOBI BAJTKOB.

HaHHble O CTOHKOCTH Ba/KOB Pesbco0agoyYHOro cTaHa NnpH
npoxatke weemiepa Ne 30 u xapakTepuCTHKa BajKoB NpH
IIpOKaTKe YKA3aHHOTO HOMepa LIBeJdJepa TPUBEJEHBl B
Ttaba. 22. CTO¥KOCTh OAHOrO KOMIJIEKTa BAJKOB OEHHBAJH
N0 CyMMapHOH Macce MPOKATAHHOTO MIBEJIEPHOrO Mpodu/st
3a HECKOJIbKO TNepeToueK N0 MOJHOTO UX M3HOCA.

M3 Ta6n. 22 BUAHO, UTO NPU IPOKATKE 110 KaTUGPOBKe Cllo-
cofoMm rnocTeneHHOro cruGaHusi IIOJOK, CTOMKOCTH Ba/JKOB
06xUMHON KjeTH B 2,1 pasa Gosbliue, yeM TIpH NpoKaTke MO
NPSIMONOIOUHOA KanuGpoBKe, a Macca KOMINIEKTa BaJKOB
metbiite na 3,0 m, Crofixocrs Bankos I kaeru Tpuo 850 coor-
BETCTBEHHO BBIIIE [TOYTH B B4 Pa3a, a Macca KOMILIEKTa MeHb-
we Ha 7,36 m W craibHhle BA4IKH 3aMEHEHEI HA UYTY HHBIE;

2l

Tabauna 22

CTO/MKOCTb BaJKOB NPH npoKaTKe wgeanepa Ne 30 no npsMononouHOM
KaJauGpoBKe (YMCIHTESb) U KaAUOPOBKE CriocofoM
NOCTENEHHOro CrHGAHUA (3HAMEHATEb)

2 g MakcuManeHeil aua- | Macca ogHoro Kanpé- i

g IR MeTp BaJlKa, MM POBAHHOTO BaJKa, 1 o=

B g 52

Kners 3 Z%IQ ) = = ) = = gg
& | 2% g B E E z e g5 %
5 35 2 & | ¥ 5 e % 85 &
= 58 2 & Z ] 153 g £2¢
O6ximmas . |Craas (100000 1215 975 118,25 13,09 31,64
ayo 900  [Crane 970000 1075 | — | 975|15,54] — |13,00| 28,64
Crans | 23500, 970(1050| 970( 9,14/ 10,5 | 9,14 39,18
I rpuo 850 |4yryn |46500| 930 | 50| 920 7,83 8,13, 7,83 | 31,92
Crane | 14000( 1030 | 1040 | 1030 (10,01 10,25 10,01 | 40,52
Il rpro 850 \Yyryw | 57500, 970 | 1000 | 970 8,61 8,9 | 8,61 35,02

yBesuueHa B 1,54 pasa crofikocTb Bankos [/ kjaetu Tpuo 850
IIpH YMEHbUMEHHWH KX MacchHl Ha 5,5 m.
Has npoxatku meeanepa Ne 30 B KonuuecTse, Hanpumep
79100 m, pacxon NpOKAaTHLIX BAaJKOB NMpHBEIEH B Taba. 23.
3aTpathl HA BaJKW NpU [POKATKe IO NPAMONOJOUHON Ka-
JUOPOBKE COCTABJMSANOT:

386,191 (547,0 —29,9) = 199694 py6.,

rae 547,0 py6.— croumoctb 1 /m KanuGPOBAaHHBIX CTa/1bHbBIX

BaJkKoB; 29,9 py6.— croumocTb | m cTanbHOro JoOMa.
3aTpaThl Ha BaJKu NPH NPOKATKe MO pasBepHyTOH Kaaub-

pPOBKE COOTBETCTBEHHO COCTABJAIOT: :

10,788 (547,0 —29,9) -+ 183,141 (267,0— 59,30) = 43616 py6., -

rie 267 py6.— croumocTs | m KanubpOBaHHBIX UYTYHHbIX

BaJKOB; 99,3 py6.— cTouMOcTh | m 4YyryHHoro joma.
OKOHOMHS Ha Bajikax Npu npokarke wseaaepa Ne 30 no

KanubpoBKe Cnoco60OM MOCTENEHHOrO crubaHus cocTaB/ser:

199694 — 43616 = 156078 py6.

DKoHOMUS OT cHUXKennus Ha 1% maccst | 4 waesepa Ne 30
COCTABJSET:

0,01.79100 (92,27 -+ 98,85 - 104,03) 0,333 = 77734 pys,
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Ta6auma 23

Pacxon BaakoB npu mpokarke wseayepa Ne 30 no npsaMonoJoyHOH
KanuGposke M KaaubpoBKe cnocoBOM NOCTENeHHOro CruGaHus

Tlo cnocoBy TocTerneHHOro

Tlo npsimononoaxoh
crubanust MoJjoK

Kaanbponke

Kaers
uucno
KOMIIJIEKTOB

YUCIo

KOMIIEKTOB BanroR, m

BaJaKos, m

O6xnmuas 900 0,791 25,027 0,3767 10,788
I tpuo 850 3,666 132,216 1,7011 54,299
IT Tpuo 850 5,650 228,938 3,6791 128,842
Bcero 386, 181 10,788

(cTanpubIX) (cTanbHBIX)
183, 141

(4yryHHBIX)

rae 92,27 — crouMmocTh | /m msenepo Ne 30 u3 xunauie
cTany;

98,85 — croumocTs | m mBensepos Ne 30 u3 nogyeno-

KOHHOH cTanH;
104,03 — croumocts | m wsenepos Ne 30 u3 cnokoluoH
cTany.

Torga cymMMmapHbifl 9KOHOMHYECKUH 3(heKT, MoJaydeHHbIA
OT nepexofa Ha npokarky wwsesgepa Ne 30 no xaanGpoOBKe
cnocoBoM nocTenenHoro crubanusi, 6yaet 156078 4 77734 =
= 233 812 py6.

DKOHOMHUYECKYIO 3PeKTHBHOCTL MPOKAaTKW APYLHX [1PO-
Gbunell c1ocofoM NOCTENEHHOTO CTHOAaHMsl PACCUNTHIBAIOT aHa-
JIOTHUHBIM 00pasoMm.

[Ipusesennsifi pacyeT CBHAETEJILCTBYET O IOJYYEHHH CY-
LLIECTBEHHOr0 KOHOMMUYECKOTo addeKTa NpH NpoKaTke HEKOo-
TOpBIX Tpoduielt no KanuOpoBKe CIOCOOOM MMOCTENEHHOrO
crubaHus NOJNOK.

TIpu 3TOM cjieiyeT OTMETHTb, YTO B NIPHBEJEHHOM pacuere
SKOHOMHYECKOH 3P(HEeKTHBHOCTH He YUTEHO INOJOXKHTENbHOr0
BJIKSHMA W APYrUX GakToOpPOoB, YJAYUIAMHX TeXHHKO-3KOHO-
MUUECKHE NOKasaTedHd, CPefl KOTOPBIX C/elyerT HasBaTh CO-

KpallleHue pacxofa SHePrHM NMPH HOBOH KanuOpOBKE 3a CYeT

yMeHblientus paboThl CH/I TPEHUS B PasBEPHYTHIX Kanaubpax,
yMeHblueHuss O6pesn nepejiHero u 3aJHero KOHIIOB LUBeJIep-
HOM mosockl Gaarofaps Gosee paBHOMepPHOH AedopMalUH Me-
Tajlja no IUHPHHE Kaaubépa K Ap.

214

JIMTEPATYPA

.besinoun P. E. Kanrnbposka BaJKOB W paclloJoXKeHHe Ipo-
KaTHBIX cTaHoB. Metannyprusgar, 1961,

2. Baxtuuos B. Il Craas, 1960, Ne 4 ¢. 330.

3. baxrunos b. I, WMlrepnos M. M., Kanubposka
Hanox u msennepos. Merasayprusgar, 1950.

4. Tpyae HTO UM, 1. X. Meranayprusgar, 1956, c. 387, 199, 384.

5. baxtwnwouwos bB. I, IHrtepunor M. M. Kanubposka
NPOKAaTHLIX BajkoB. Merannyprusgat, 1953,

6. Yexmapen A. Il. u gp. IpousronctBo obneryedHbix Npo-
¢duseil npoxara. Haa-so «Merannyprusa», 1965.

7.0pym-Tpxumatiamo B. E. Tlpokatka u kadubpopxa.
M3g-so «Ky6yu», Jlewwnrpan, 1933.

8. Uexmapen A. I, Mawkosues P. A. Hsxoc npo-
KaTHLIX Bajixon. Merannypruzgar, 1955.

9. Cunennbxoncxuit M. Il uxp. YcoBepliencTsoBanue rex-
HOJOTHH B NPOKaTHhIX eXaX Ha Ga3e mepefloBoro onslTa. Meras-
aypruspar, 1953.

10. 1 e[}BBIa[)GB A, TI,, Mawxkosues P. A. Cram, 1954, Ne 11,
C. 8.

Il. Bopornuous H.M. uap. HUMUHOOPMTSIKMALIL, Meraa-
Mypruyeckoe MallHHOCTpoeHue, BhlN, 5, 1965,

12 Baxruounos B.Tl,, Kuo6aox A. K. Cranp, 1944, Ne 11—
12, c. 366.

13. iurosuwewxo H. B. u ap. Kanubposka BaJKkoB COPTOBHIX
crawos. Meranayprasgar, 1963.

4. Kyuwxo M. M. B ¢6. «Texundecknufl mporpecc B TeXHOJOTHH
NpOKaTHOro Iipou3BofcTear. Meraaaypruspar, 1960, c. 214.

15. 11‘49307u [l. Topsiuast npokaTka u KanuOpoBKa BalKoB. [ocTexuspar,

16 Crapuenxo [ ¥. Pazsepnyran kanu6pobka (acoHHBIX
upopuneii. Meranayprusaar, 1952,

17. Kyuwko W. U. Bwanerens UUHUH UM, 1961, Ne 17, ¢. 37.

18. Maxaen C. B. u ap. Ipoussoactso obervennsix npoduiei.
Merannypruspar, 1962.

19. llrepunos M. M. Kanudposka yriopoit crajdy. MeTannyprus-
nar, 1961,

20, Bynorpagos A. I, Buumworpanos I. A. Kanub-
pPoBKa NpoKaTHbIX BaJMKoB. Merasnyprusgart, 1950.

2. Xod ¢ X., aas T. Ilpokatka u kanubposka. MeTanayprus
npar, 1957,

22, Ulywm B. M. Bc6. «Meranayprus» Ne 6. Cynnpomrus, 1963, c. 70.

23. Kyuxo M. U, Kyagpasuen H. II. Crans, 1959, Ne 6,

c. 538.
215



39.

40.
41.

42.
43.
44,

45.
46.

47.
48,
49.
50.

51.

. Beynon R.E. Iromand Steel Eng:, 1945, v 227 Ae.2, p. 35
- Camp .M end Framsis C, B, The Waking and Treating

of Steel. United States Stesl. Corporation, Pittshurgh, 1951.

.Crapuenxo J. M. B c6. «<ObpaGotka MeTan108 4aBAEHHEMD.

Merannyprusgar, 1952, c. 322,

.Kouveros H. M. Meramnypr. 1958, Ne 12, ¢. 29..
. C5.. «Kanubposka npokatublX BaakoB»: Map-so «MeTaqayprus»,

1965, c¢. 177, 275, 152. :

.Mualler O, Beier G. Neue Hiitle, 1960, Bd 5, S. 543.
.HMawkosuu b. M Crans, 1961, Ne 7, c. 621.
.Mawkoruu Bb. M, Crams, 1964, Ne 6, c. 532.
.Mounyxnn Il. U llpoxaTka n KanuGpoBka ABYyTaBpOBbIX Ba-

qaok. Meraanypruspar, 1956.

.Monyxwn TI. M. u pp. Mpoxaruoe ripoussogcrso, usn. I,

Wzp-Bo «Metanayprus», 1968.

.MMasaoscxui B. M. unpp. Cranp, 1966, Ne 12, ¢. 1120.
.ITasaos HU. M. B c6. «O6pabotka MeTannoB 1aBJeHHEM»

(MUCKC u M2U) u. I, sur. 61, MU, 1965, c. 5.

.Hasanops M. M. Teopust npokarku. Meranayprusgar, 1950.
.UHexmapen A. Il. n ap. Teopus npomojbHofi MpoxaTKu

Uap-80 XapbKOBCKOTO TOCYAAPCTBEHHOIO YyHuBepcuTeTa, 1965.

.Tonyo6en T.M, 3aitkos M. A Tpyas Cubupckoro ui

TaadyprH4eckoro HHCTUTYTa, Bbin. I. Merannypruspar, 1954, <. .
69

Kapgau B.T.,, Credanos B. E. B c6. «[lnactuunocts u
o6paboTka MeTannoB jasienuem». Mag-so «Hayka u Texmuxa,
1966, c. 54. -
Casuenxo A .M. B cd. «Ilnactnueckas u TepMudeckas obpa-
6otka craau» OKMHU), Boin, 8. Meranaypruspar, 1962, c. 20.
INNasaos U M, Kanycruuna M. M B c6. «IIpoussog-
cTBO u 00pabotka craim» (MHUC), uin. XX1X. Metannyprusaar.
1950, c¢. 120.

HoayxwuuIl. M., XXagau B. T. B ¢6. «O6paborka cTaiu k-
cnaasos» (MHUC), pein. XXX VI. Metananypruspar, 1957, c. 246.
Mepexun B. B. Hekoropsie Bonmpockl KaJuOpOBKM NPOKay
HLIX BalkoB. M3a-Bo «Metannyprus», 1964. |
Yegkmapen A Il w Mawxkosues P. A, Tpyas HT:
UM, 1. 6. Meraanyprusaar, 1955, c. 29. :
Fposun B. J. MHsuoc merannos. [ocrexuspar YCCP, 1951k
KouwBsucaposr 1. B. Tpeuue u uznoc Merananos. Mawrus,
1947. :

Uexmapen A. II. Karubposka duanuesnx npoduneir. Tpy-
ast HTO UM, . I, Huenponerposck. ObnacrtHoe usa-so, 1957,
c. 151.

Myrtbes M. C. Kanubposka uepHOBBX Balkop. M3g-Bo «Me-
TaJsayprusi» 1964,

Masaosckuit B. 4. u Hdy6posun @ C. Crans,
1964, Ne 9, c. 828.

IF'yuun H. B. wap. B c6. «Texvomorya npou3noacTsa 1 cBo#-
cTBa depubx Meraanos» (YkpHHMmer), sein. XII. Msg-so «Me-
Taaayprusi», 1967, ¢. 184.

Crapuenko J. U wugp. B c6. «Yayuwenue KauecTsa npo-
kata», Man-Bo «doubace», Hdouneux, 1968, c. 25,








