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NPEANCNOBHE

‘B pewenun npoGiieMsl yayurneHHs: KauecTBa H yBesJHye-
AUs BbllycKa S(M}OEKTHBHEIX BHIOB METaJIONPOAYKUUH
GOJIBIIOrO BHHMAHHA 3aCaAy:KUBAeT CHCTEMAaTHUECKOe pac-
[IMpeHHe cCOPTaMeHTa COPTOBOIO IPOKAaTa, KOTOPOE B NOc/efl-
HHE TOJBl NIPOHCXOIUNO B pe3y/bTarTe OCBOEHHS HOBBIX MpO-
buel orpac/ieBoro HasHaueHHs, ApUMEHsIEMbIX B HeGoJb-
HHX KOJMYEeCTBaX J[Js KOHKPEeTHBIX MallWH, MeXaHH3MOB
H coopyxeHuil. [IpuMenenne takux npodusefi Bo3pocao B
ABTOMOOH/ILHOA NPOMEILINEHHOCTH B 2 pasa, B TPaKTOPHOM
H CeNbCKOX035HCTBEHHOM MalIHHOCTPOeHHH B 2,8, B CTpoO-
UTEJIbHOM, JOPOKHOM M KOMMVHaJbHOM MAaLIHHOCTPOEHHH
B 3, B cyfocTpoeHHH B 1,5, B TSKEeNIOM H TPAHCIOPTHOM
MAaLIHHOCTPOEHHH B 2 pasa. .

Hapsany c¢ pacmupensem copramedta 3(deKTHBHBIM
CPEJCTBOM 3KOHOMHM UEPHBIX METAJJIOB fBJAAETCA MNpUOJIH-
Kenue GopMbl NpoKaTeiBaeMblX npoduael Kk GopMe roTopuix -
H3Je/UH, N03BONAOLLEe CHH3WTh TPYLOEMKOCTh X H3TOTOB-
JIEHH S, YMEHbIIUTL OTXOLBl MeTajja M COKpPaTHTb TNapK
METaJJIOPEKYIINX -CTAHKOB;

[TocroAnHo yecnomHAETCA COPTAMEHT NPOKATBIBAGMBIX
npobunel. Muorue HOBble TMPOPHIH He HMEIT aHaloros
CpPeJH OCBOESHHbIX, U NO3TOMY Il HX MPOKXaTKH HEOOXO0NAWMO
paspalaThiBaTh HOBble METOAB KaJHOGPOBKH U OPHMEHATD
IOBBIE NPOLECChl H3TOTOBJEHUSA.

Pacuersl  kaubpoBOK C/l0XKHBIX npoduneli TpedyroT
60/1bIUOTO HHIKEHEPHOrO HCKYCCTBA W 3aHHMAIOT MHOIO Bpe-
mend. [lo nanuniv YkpHHMMera, ocBoerue nosoro dacon-
Horo npoduns TpeGyeT ABYX-TpeX OMBITHEIX MPOKATOK,
NoTepH BpeMeHW NPH KOTOPHIX cocTaBasioT oT 8 10 20 u,
a TpPOM3BOACTBEHHBIE MoTepH jocrHrawT 800—4000 .

Hecmotpst na wanauue B nocienuee spems paga pyxo-
BOACTB U CMPABOYHUKOB 110 KaJHGPOBKE IPOKATHHX BAJKOE,
BCe ellle OTCYTCTBYEeT CHCTEeMATH3HPOBAaHROe 0GOBIIEHHE Ollbl-
Ta NPOEKTHPOBAHHA KalMOPOBOK MHOTHX I'pPYNfl IpohHuIed,
K takum npogusisam otHocuTCA OBMIMPHBIA KJacC HACOHHBIX
9KOHOMHUUYHBIX TAaBPOBBIX Npoduseli, KOTOPBIM H 0CBsALIEHA
JldliHaA KHUTa. .
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B npeasnaraeMoit KHHTE HO UPOKATKC (JACOHHBIX [PODH-
Jefl A8 MalUMHOCTPOEHHS TIPHBEACHL MCTOAbl pacyera Ka-
NUGPOBOK, CXEMBI IPOKATKH H PE3yJ/ibTaThl OCBOEHHS HOBBIX
npoguaeit. [upoko Hcnonab3oBaH oIbIT pafoThl KagInOpPOB-
[IMHKOB HA MeTa/JJypruyeckHx 3aBOojax, B TOM uHCJIe H
OTBIT CaMUX aBTOPOB.

ABTopcKU#l KOMJIEKTHUB BbipakaeT 6/1arofapHoCTb Ka-
JAUGPOBILKKAM H TEXHO/OraM MeTa/ypPLHYeCKHX 3aBOJOB
3a TOMOLIb B NOAO0Ope KaIUOPOBOK M NIPAKTHUECKHE COBETHL.
ABTOpH TakkKe GJATOJAPAT COTPYIHHUKOB OTPAcC/eBOH Ja-
GopaTopuu npokaTku [lHenpoA3epKUHCKOro MHAYCTpHANb-
Horo uHcTATYTa M. M. U. Apcennuesa tr. Kpsuko M. H.
u Slporyio T. B.
KOIHCH.

OT3bIBE H NOXKeJIaHHUs [POCHM HAlpaBJsTL 10 ajpecy:
252601, Kues, 1, yn. Kpemaruk, 5. Msnatenscrso «T2x-
HHKa».

3a AKTHBHOE yudacTHe B MOATOTOBKE PY-

FNABA 1
TABPOBbIE MPODMUIIH

COPTAMEHT TABPOBbIX MPOMUIEN

OnHuM H3 nokasaresnell YPOBHsSI TEXHHKH H TEXHOJOTHH
NpOKaTHOIO NPOM3BOJCTBA SABJSETCS COPTAMEHT MpoOKara.
Paunona/sbHoe HCMNO/Mb30BaHHE MeTalja H yMEeHbIIeHHe
€ro OTXOJOB B 3HAYUTEIbHOH CTENEHH 3aBHCHT OT NPUMEHs-
eMbIX Npoduaedl, HX pasMepoB H MapoK €TaJH.

CopTaMeHT npokaTa COAEPKHT GOJbIIOE KOJHYECTBO
npobuseit ¥ mpopuaepasMepoB TaBpoBoH .cTand. Kpome
TOTO, HMEIOTCS NROGHIH CHELHaJbHOrO HA3HAYEHHS, KO-
TOpbIE XOTS U HECKOJbKO OTJIHYalOTCs HO (HOPMe OT TaBpo-
BOH CTaJ/IH, HO IPOKATBIBAIOTCA TIO TeM ke cxemaMm. K takum
NpodHAAM OTHOCHTCH TaBpOBAas CTasb C MECTHBIMH YTOJIIIE-
HHAMU CTEHKHM KW MOJOK, KpecToofpasHas CTajb PaBHOLO
COMNPOTHBJIEHH S HJIH HECUMMETPHUYHAS OTHOCHTEIhHO KAKOH-
JAUB0 OCH, TaBPOBEIE NPOMHUIM AAS MOMIOCOB MEKTPOABHTA-
Teself, TaBpoOBble NPOMHAN CO CMElIEHHBIMH TIOJNKaMH [JIA
$OHAPHBIX MU OKOHHBIX NEpenJieTOB MPOMBILLIEHHBIX 3fia-
HKH, AeKODaTHBHLIE TABPOBEIE NPOMUNH S CTPOUTENBCT-
Ba U T. 1.

B crpouTenbCTBe, CNBCKOM XO03AHCTBE, Ha KENE€3HOMO-
POXKHOM TPAHCMOPTE U B NPOMBILIIEHHOCTH OOBIYHO HCNO/b-
3YIOTCA TaBPOBLIE H NOXOGHBIE UM NMPOPHIH MENKHX U Cpea-
Hux pasmepoB. TaBpoByIo cTasnb GOMBUIKK PA3MEPOB MPHME- .
HAIOT CpaBHUTENbHO peaxo. [loc/eanss B Merananyuueckux
KOHCTPYKUHSIX, B 3aBYCHMOCTH OT HEOGXOAHMOrO COOTHOLIIE-
HHS MeXIy BBLICOTOM CTEHKH M OOLLell UWIHPUHON MOJOK,
OOBIUHO 3aMeHdAercs ABYMA PAaBHOGOKHMM MJH HepaBHOGO-
KuMH yroskamu. OpHaKo NpuMeHeHHe B 3TOM ¢Aydae yrio-
BbIX NpodHJAeH NPHBOAMT K YAOPOXKAHWIO KOHCTPYKUHH,
TaK KaK yCI0XKHATCA MOHTaXKHBIE paBGOTH H YBEJIHYHBAETCH
pacxon Meranna [2]. ‘

[lonepeuroe ceueHne TaBpoBOH CTaal OGLIYHOrO THIIA
COCTOUT M3 CTeHKH (HOXKH) ¥ ABYX [0JOK (TOXOLIBBI) U
UMeeT pasMmepel, MM, 0603RaUeHHBIe Ha puc. 1: H — BHICO-
1a npoduns (crenxu); B — fmmpuHa npoduaa (1oAoWBL);
¢ — TOJUIMHA MONOK Ha KOHUE, d — TONIHHA CTEHKH Y
KOHUA; 7y — pajuyc 3aKpyrjeHus KOHLOB NOJOK; 7, — pa-
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JMYC 3aKPYLJEHH KOHIOB CTCOKRIL ry — PAjHYC COeRH-
HEHHA CTEHKH C [OJKaMH.

PasMepsl cCHMMETPHYHON TaBPOBOH CTaiM NpH 0Go3Ha-
yeHUH npoduas OOBIYHO 3aIHCLIBAIOTCS B TakOH Moc/aeno-

BateablocTH: B X H X ¢ X d mm; ecad ¢ = d, TO Tas-

poBbIli npoduab o6o3Hauaercs B X H X ¢ MM. Bo3aMOXKHH
3aKpyrJeHHs KOHLOB I1I0JI0K ¥ CO CTOPOHK! MOAOLIBH,

TaBpoBas crajb NpoKaTbIBaeTcs, KaK MpaBHJO, C MO-

CTOSIHHOH TOJIIIHHON NOJIOK. BOKOBBIE IpaHM CTEHKH OOLIY-

G HO HMEIOT YKJOH, COCTaBJ/s-

HHe ToAb Obl1 mpensoxen [3]

H [OOJAYYAN PacnpocTpaHeHue

N

L
|
[ = . .
JHU C OOCTOSTHHOH TOJLIHHOH
: CTeHKH U MOJIOK Ha ABYXBAJKO-
*y ‘ BeIX cTaHaX, Ha crane 260
X X METaJl1y p THYeCKOro 3aBOJa HM.
3 5 KomuHTepHa OBIIH  OCBOEHb!
o8 OKOHHOpaMHBle nipodnn Ne 51
7 1 Ne 6I1 u TaBpoBbIl mpoduab
39 X 34 X 3,0 X 3,2 MM mid
¥ TOPMO3HEIX KOJIOJIOK JIEFKOBOTO
Puc. 1, Tpoduns Taposofi aBTOM06H.}IZ{ «3anopoxely ¢
CcTanH. HOCTOSHHON TONIIHHOR CTEHKH
. - . H IOJIOK. i
B paGote [4] npusesena ¢ Touku spenus KaJqu6pOBKH
KIACCHPHKAUHSA CYUECTBYIONIEr0 COPTAMERTA CAOKHEIX NPO-
(hrisiet, MPOKATLIBAEMBIX B ABYXBa/JKOBBIX Kanubpax. [Tpen-
JIOXKEHHAA KJAACCHHKALES [O03BONSET O6GErYHTh [IOUCK
HEOOXOAMMOI! TeXHOJIOTHYECKOH FPYINLI A4S HOBOTO NPChH-
1l U PEKOMEeHJ0BaTh NPUHUHINANBHYIO CXeMY KaNuGDOBKH.
B ocHOBy kaaccubuKaunu npoduseii cliennaibHOro u
OTPAC]IEBOTO HA3HAUEHNH NOJIOMEHB! CACAYIOUIHE KPHTEPUL:
Kaxnasg Tpynna BRAOYAET NPODUJIH aHaornunoll ¢opMol
C pasMepamu ONHOTO NOPsAKAE; NPOYHJIH KamIOH rpymnmsl
HMEIOT aHa/MOTMI0 N0 CHMMETPUH npohuis (¢ ABYMS oCa MH
CHMMETDPHH, C BEDTHKAJbHOM OChIO CHMMETPHH, C FOPH3OH-
TaJILHON OCbIO CHMMETPHH, aCHMMETpUUHbIe); UpOodHJH Oi-
HOM Tpynfbl HMEOT NPUHUHNHAABHYIO OGMIHOCTL CXEMb
KanuGPOBKH; OTHOIUEHHE WNPHHBE NPObHAR K BHICOTE B
KaMIOH Ipylne 3a5aH0 B ONPENEeNEHHbIX Npeienax.
Texnosoruueckue rpynnsl nofo6usix no - hopme roto-
BRIX Tpobuaell OGbeAMHEHH B Kjaacchl, [IpefjomeHHas
KJACCHHKAIINA BK/IOYAET WECTHAALATb KAACCOB, KOTOPHIe
OXBAaThIBAIOT 43 TEXHONOTHYECKHE IPyNMbL.

6.

routsii or 1 1o 10 %. B nocaen-’

CNoco6 NPpOKaTKH TaBPOBOH CTa-

CoryiacHo TNpHBEJAEHHOH Kaaccudpukauuu sce Mpoduin
TaBpOBOH $OPMbI B 3aBHCHMOCTH OT OCOOEHHOCTell WX Ipo-
KaTKH TIOApa3jeseHbl Ha clelylomue 3 TeXHOJOTHYECKHe
rpynnsl (rpynnbt 23, 24 u 25): rpynna 23 — npodu/au
TaBpoOBOH (OPMBI C MacCHBHLIMH 3jleMeHTaMH (pHc. 2, a);
24 — npoduan kpecToobpasHoil Ppopmb! ¢ OJHOH HJIH IBY-
MA OCAMH CHMMeTpuu (puc. 2, 6); rpynna 25 — TaBpoBble
npopuaH ¢ paBHOTOJNUIHHHBIMM 3JeMeHTamu (puc. 2, a).

CrasibHble KOHCTPYKUKHM H TpeOyeMble I HUX NPODHIH
npokaTa [HPOKO HCIOJIb3YIOTCA B CTPOUTENBCTBE 3AaHHMH
¥ coopy:KeHufi. [IpoMbllujieHHEIe 3JaBHA FABJSIOTCA HaH-
Gosiee €MKHMH MO KaNHTAJOBJOXKEHHAM M CJOCKHBIMH IO
TEXHHKO-9KOHOMHYECKOMY B3aUMONEHCTBHIO KOHCTDYKUHH
M3 pasHbIX MarepHa/oB. Pajukanbnoe NOBLILEHHE TEXHH-
YeCKOTo YPOBHS CTA/bHBIX KOHCTPYKLUHH B HX 3aBOICKOTO
MpPOM3BOACTBA CBSI3aHO C H3MEHEeHHeM CTPYKTYDHl IOCTaB-
JIIEMOTO CTPOHTENLCTBY [1pOKaTa, OpraHH3alHieli 1pou3BoJ-
CTBa HOBBHIX BHJOB MpPOKaTa 0co60 SKOHOMHUHBIX Npoduses.
K stuMm npodunsM oOTHOCATCS ropsiueKaTaHble IMHPOKONO-

-JIOUHBI® TaBphl, CBAPHBIE GHCTa/NbHEIE B OGEYHEE JBYTABPhI

¢ 0osicaMM M3 IIHPOKONONOUHBIX TABDOB.

OznuuM ¥3 noTtpebuTtenell TaBpOBOH CTaNH NOBBLILIEHHOH
TOYHOCTH H3 JIeTHPOBAHHBIX CTajledl fBJAETCS aBHANMOHHAS
IPOMBIILIEHHOCTb, NpeNbsBAsOmas Gosee xKeckue TpeGo-
BaHHS K KauecTBY FOTOBOrO MpOKaTa.

B aBTomMo6u/IbHOH NPOMBILJIEHHOCTY HAaXOUAT NpHMEHe- |
HHEe TABPOBHIE MPODHIU C MOCTOSTHHOH TOJIIHHOH CTEHKR #
NOJIOK [J191 H3TOTOBJIEHHST TOPMO3HEIX KOJOJOK aBTOMOGH e,

B [Moakwe 117 NPON3BOACTBA MeJAKOpa3MepHOi onany6-
Kd, [pUMeHFeMOH MpH H3TOTOBJEHHH CTDOHTENDLHEBIX -KOH-
cTpyKuuii 3. GetoHa, paspatoraH [5] cioxmubll Tappo-
Buifi npoduab «Akpos». [lpenmyiuecTBoM Takoil onanyGxu
(puc. 3) 10 cpaBHEHNIO C AePEBAHHOH ABJAALTCS BO3MOXKHOCTD
ee MHOTOKpaTHOTo ‘Hcnoib3oBaiua (200—400 pas BmecTo
1—2 pasa npu oGbIYHOH KOHCTPYKIHH).

[MepBoHauanpyLlil BaDHAHT KaJHOPOBKH Npopuas «Ax-
poB» NpefycMarpHBas GOpMHPOBaHHE NPOGMIA H3 3aro-
TOBKH KBaJpaTHOTO ceuenus 3a 9 npoxojoB. Jdus KoHTpo.s
MHPUHE TIPpOQUAR NPHMEHSJH peOpoBOH MPEeIYUCTOBOH
kanubp. OnHaKo 13-3a HHTEHCHBHOTO CKPYYHBaHHUsl packa-
TOB, OOYCJIOBJEHHOrO HepaBHOMEpHBIM oOf)kKaTHeM IpefHa
(cTeHKH) ¥ KPOMOK MOJNOTHA, NPeAuucToBON pedpoBoil Ka-
Jn6p 3amenunu naacToBeiM. ONBITHOE ONPOBEIBAHME BTOPOTO
BapHaHTa KaluOpOBKH MOKas3a/do, YTO CKPyuHBaHHEe pacKa-
TOB HaGM0AaN0Ch YKe B UHCTOBOM KaslHuGpe BCASICTBUE pas-
nuubl B 00kaTHR JICBOH ¥ NpaBofl uactedl npoduas.
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B oxonuaTesbHOM BapuaHTe (pHc. 4) BMECTO MIacTo-
BOTO NPHMEHWJIH Kaaubp, HMEOWHH (1poMexXyTouHyio (op-
My Mexay peGpOBLIM H NNACTOBHIM KaauGpamu. DTO M03BO-
JIH0 YAYUIIHTL KauecTBo npoduas Giarofapsa Gonee pas-

Puc.” 2, Texnonornyeckne
[PYNUBl  CJOMNHBIX  COPTOBBIX

TaBPOBLIX NpoguJer oTpacie-
"BONO  HasHaYeHHA:

) a — TaBpoBoli POpMbL ¢ MACCHBHGI
i MU 3JIeMeHTaMH; 6 — KpecTooOpas-
Hbie C OfHOA MM ABYMN OCAMH
’ CHMMETDHH; 6 — TaBpoOBOIl (opmbl
. C PaBHOTONLUHHHEIMH 3JEMelITaMH.

8

HoMepHOH fepOpmauuy packata. OubiT [loabckoii pecny6-
JHKH B NPOH3BOACTBE npodhsas «AKpOB» pPEKOMEHJOBaH
LSS pacnpocTpaHeins B crpaHax — uiaeHax CIOB.

Ha puc. 5 npesacraBsieH npoduab Hanpasasiowes Kabu-
Hbl JIMPTa, KOTOPLIH paHee noaydanu (6] us ropsiuekaranoro

8

Puc. 3. Meako-
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(acoHHOro NOAKaTa Mexauuuecko#i oOpaloTKH ToJIOB-
KH IpOPHAA € TpeX CTOPOH Ha (pe3epHBIX cTaHKax. B cea-
31 C TeM YTO TaKad TEXHOJOIHA HMeJa HelOCTaTKH (MOBBI-
LIEHHAs [EepPOXOBATOCTb palouHX MOBEPXHOCTeH, HeCcooT-
'BETCTBHE 3aJaHHBIX ¥ (AKTHYECKHUX pasmepos npogpuas ¢
YUETOM [ONYCKOB), GBLIO HPEAJONKEHO MEpPefiTH Ha HOBYIO
TEXHOJIOTHUECKYIO CXeMy, oéecneqHBa}omyro CJ'le}llellLHPI
3aJlaHHBIA YpOBEHD noxaaareneﬂ KayecTra:

OTk/ToHeHHe IUKPHHBI TOJNOBKH npotwas, mv . , 0,2
OrxJ/IOHEHHe PasMepa TPOGHISA 1O BHICOTE, MM 0,2
OTHOCHTE/IbHOE YIJIMHERHE, % . « v « v o o « . T
OrHocHTeNBHOE CyxeHHe, % . . . . . . ., , 30
Teepnocts HB . . . . . . 207
Bpemennoe conpotupienne paspbvBy, MITa . . 500
Illepox0oBaTOCTb MOBEPXHOCTH, MKM i 2,5

[IprMeneHnas HOBas TeXHONOrHs, OCHOBaHHAS HA BOJIO-

YeHHH B POJIHKOBOH EOJIOKE, HAPSY ¢ YMEHbITEHHEM TPYAO-

102 - €MKOCTH TI03BOJIHJIA YBEJHUUTh

; KO3(phUIMEHT HCNOAb30BAHUSA

MeTaJl1a, NOBLICHTh POU3BOIH-

1 TEeJIbHOCTb ¥ O6eCcHeunTs Heol-

: XOIMMOE KaueCTBO TOTOBOTO
u3nenus.

B CCCP GosbuiuscTeo npo-

20

10

65102

ey (unepasmMepoB TABPOBOH CTanmH.

U ee DPa3HOBHAHOCTEH mpoKa-
{  THIBAIOTCH N0 TEXHHYECKHM yC-

~ 'HOCTH TaBDOBOH CcTaJ/H MNpHBe-
Puc. 5. Tlpojwas manpasas- ~A€HB Ha puc. 6. B 710 xe
ome# KabHHb Jaura. BpeMf YacTb TaBPOBBIX NpOdu-

nep npoxarteeaerca no OCT:

no FTOCT 7511—73 (naThb ropsueKkaTaHkiX. TABPOBHIX 0OpO-

puell 1Na OKOHHBIX H (DOHAPHBEIX [EpenyeToB M OKOHHBIX
naHenell npombliiedusx 3jianuit), no T'OCT 1292.3—72
(raBposelit npoduab 75 X 75 X 8 nas cenbCcKOXo3qHCTBEH-
X Maumi), no [OCT 3710—68 (20 Tasposblx cummer-
PUUHBIX M HECHMMETPHUHBIX TaBPOBLIX NpPOGHJIeH U3 Jje-
THPOBaHHOH KOHCTPYKUKHOHHOH BbICOKOKAUYECTBEHHOH
cranu mapok 30XI'CA wu 30XT'CHA pns aBuactpoenus)
HT. I

B pa6ore [4] npuenen seiicrBytomuii ¢ 1925 r. copra-
MEHT TaBpOBHIX Hpotunelt ¢ ofmell mHPHHOH NOJNOK, paBHOK
BLICOTE CTEHKH H [10JIOBHHE BHICOTH CTeHKH. MaKcHManbHas

10

N noBusM. HekoTopsle pasHoBua-

mHpwHa noJok cocrasiser 200 v, MUHHManbHast — 15 MM.
IlpeacTaBasior HHTEpEC OpPUMEHsieMEIE JONYyCKaeMble OT-
KJOHEHHA MO OTAEJLHEIM 3JeMeHTaM npoduJed:

O6uian WHpHHA [OJOK Jonyck no Honyck no
IHpPHHE MO0~ TONIMHE

JIOK . Bbl= CTEHKH H

coTe CcTeH- NoJIOK, MM

KH, MM

HoBO0 MM o v v o v v v v v £l +0,5
Or50 po 100MM . .+ . . . . 1,5 +0,75
Or 100 go 150 MM . 4 . « v, =+£2,0 +1,0
Cepme 150 My . ., o+ s . . =£4,0 +1,25

3a nocieqHUe TOAB CYIIeCTBEHHO OGHOBHJICS H pacilii-
puJjcsa COpTamMeHT NPOKATHOH NPOAYKLIHMHM B Hallefl CTpaHe,
B TOM YHCJIE H COPTAMEHT TaBPOBOH cTaqu. B To Xe Bpems,
B [EPENIOBHIX KaNmHMTANHCTHYECKHX CTPaHAX COPTaMEHT
COPTOBOrO [poKaTa Kak oOLero, Tak H CHEIHaJbHOrO
HasHauenuss mype, yem B CCCP, mprueM npOKAaThIBAETCH

Puc. 6. PasHopHIHOCT: TaBpOBOH CTamly.
60billoe KOJUUECTBO NpodHALH CJOKHON KOHQpnrypauHH
Hanpumep, B coprameHTe sanafiHOTeDPMAHCKOH (QUPMEI
«[nekueps Sosibuiyio AGNI0 38HHMAIOT TaBPOBEE NPOMGHIH:
BLICOKHE, CPEIHMe U HH3KHE KaK ¢ 3aKpYTJIEHHBIMH, TaK H
¢ octpuiMi yanamu. OresbHbIe TABPOBbLIE NPOGUIH HMEOT
JOBOJTLIIO CAOKHYIO KOH$urypauno. Beero TaBpoBEIX [1po-

(usesr B copramente Gonee 500. B coprameHnTte (upME
«lOnaiireg Crefitc Cruni Kopnopefimn» umeerca 92 TaBpoBbIX
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/
npoduas n 148 oxonHopamubix. Ha saBojax JokcemOypr-
cKoil hupMbl «[indepTaHKe» NPOKATBIBANKCE [/ CBAPHBIX
6a/oK OTAeNbHbIe TaBPOBHIE 3JieMEHTH BBICOTOH oT 30 Ao
900 mm [3]. v ' -

Ha weranaypruueckux sasojax PPl mpoussoactso
TaBpOBO# CTa/H COCTABJAET 3HAUHTEJIbHYIO YacTb B MPOU3-
BOJCTBE cliennaabubix npodusaenr. Tak, Hanpumep, ¢ 1965 no
1975 r. TOMIbKO CUMMETPHMYHOH TaBpOBOH cTaly pasMmepa-
mMu ot 20 X 20 MM g0 50 X 50 MM eXeroflHO B CpPeIHEM
npou3Bofuioch 36 454 T, B TOM uHMc/I€e TaBPOBO# cTasn 20-X
X 20 MM — 922 1, 25 X 25 mm — 2524 T, 30 X. 30 MM —
6653 1, 35 X 35 MM — 5318 1, 40 X 40 mm — 9260 T,
45 X 45 MM — 2905 7 u 50 X 50 mm -— 8172 T.

[To pasMepam u hopme NONEPEYHOTO CEYEHHs TABPOBYIO
cTaJb ¥ €e Pa3HOBHIHOCTH MOXKHO pasjeluTh Ha J(Ba KJjacca:
1) taBpoBas cra/lb C OAHHAKOBOH HJIM MOYTH OAMHAKOBOW
TOJMIMHOH CTEHKH H MOJIOK; 2) TaBpoBas CTajJb C pasHOH
TOJILMHON CTeHKH U N0J0K. T1py 5TOM KaKapih Kjace BKJIO-
yaer cJAeAyloUie OCHOBHBIE TPYNINE: CAMMETDHYHAS TaBpO-
Badg CTaJb;, HeCUMMETpPHUYHAas§ TaBpOBad CTaJb; TaBpoBas

CTaJlb CO CMEUICHHBIMH [OJKaMH; KpECTOO6p33Hble CHMMET- -

pHUHBIE W HEeCHMMeTPHYHHIE MPOGH/IH, TaBpoBas crajlb C
YTOJIIEHHSIMH KOHLIOB CTEHKH HJH NOJOK, TaBpOBas CTalb
ca0KHOH (OPMBI CHELHAIbHOIO Ha3HAUEHHS, TPeXJ/ayueBas
cTalb.

COOTHOLLUEHUA MEXAY PA3SMEPAMU
TABPOBbIX MPOMUIIEA

TaBpOBaﬂ CTajib 1 €€ pasHOBHAHOCTH B B6ONBIUIHHCTBE

clyuaes ssJsIOTCS noaybaGpHKaTaMu s M3TOTOBJIEHHS

M3 HUX Pas/JnuHbIX KOHCTPyKuuit. “Tpyrosarpatsl B npouec-
ce NPOU3BOLCTBA ATHUX MPOdHUJEH, a TaKKe Ha NOCTEeNyIOUIUX
3Tanax M3roTOBJIEHHs] KOHCTPYKUHMH 3aBHCAT NPH NaHHOM
YPOBHE pasgUTHA NPOH3BOAUTENLHBIX CHJ OT (GOPMbL IPOdH-
neft. Uem MeHbIe cyMMapHble TPYA03aTPaThl Ha TY HJH HHYIO
KOHCTPYKLUMIO, TeM, OUEBHJAHO, pallMOHa/bHel opMa npo-
busasg g LaHHOH KOHCTPYKUMH.

Tpynosatpathl Ha npoduad onpelenstor mnpeodaana-
IOIYIO 10O B CeOECTOHMOCTH 1 T Pa3/iHuHbiX KOHCTPYKIUHIL.
Hanpumep, B cTaibHLIX KapKacax NpOMBILIJIEHHBIX 31aHHT
OHH cocTaBsiioT okoso 70 %. Ilostomy B cayuae ortcyT-
CTBHS yueTa TPYAO3aTpaT Ha PAs/HUHALIX 3TallaX NPOH3BOA-
CTBa B OOilemM cayuae 3a NpHOAHKEHHDBIH NOKa3aTeslb CyM-
MapHBIX TPYAO3aTPaT MOXKET ObITh NPUHSATA MACCa HJH [1eHa
" KOHCTPYKLLHH. o
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Crerienrb palHOHANBHOCTH (10 Macce) pasMeureHus mnJo-
majn (Mareprana) B CEUEHHH HE3aBHCHMO OT ero pas3MepoB
1 (OPMEI XapaKTepU3yeTCa YHCJAEHHBIMY 3HAUSHH AMH Y&/ b-
11010 MOMEHTa COIIPOTHBJEHUR W YIEJbHBIM PailycoM HHep-
nnu. Ofnaxo dopma npoouJeil crenransbHOro HasHaueHus,
K KOTOPHIM OTHOCATCS TaBPOBas CTa/b U €€ Pa3HOBHAHOCTH,
I 3HAUUTEJNBHOH CTENEHU ONpEefesfercss KOHCTPYKTHBHBLIM
l1a3HayeHHeM, TeOPETHUECKHH aHaNH3 palMOHAaNBbHOCTH [0
Macce HIpaerT BCIOMOTATEIbHYIO POJb.

KoHDBIOHKTYpHAasl BKOHOMHMUHOCTb [Opoduell npoxara
[OJKHA YCTaHABJAHBATLCA Ha ocHoBe leH. OjHaKo ieHa
TOHH Bl IPOKATHOH CTA/IH HE MOXKET ObITb OKA3aTENEeM KO-
HOMHYHOCTH NPO(HIA, TaK KaK MpH STOM He YUHTHIBAJUCH
6b! KayecTBa NpodUaa ¢ TOUKH 3peHUs ero Hecylle# cnocob-
noctH. HanGosiee npaBHibHO 3KOHOMHYHOCTH TIpOdH.IeH,
pafoTallux B YCAOBHAX CXKATHs, pPACTAKEeHHS W H3ruba,
onpefensiTb LeHOH | M AJMHEL npodHas B 3aJJaHHLIX yCIIO-
BUAX €ro padotTsl. [Ipn ananuse Ha ocHOBe LeH HeOOXOAUMO
YUUTHIBATh KaK BECOBBIE, TaK M NPOYHOCTHHIE XapaKTepHC-
THKH CTaJIH. : '

B HekoTophlx paGoTax NPOKAT ¢ TOUKH 3peHHs 9KOHOMHY-
HOCTH XapaKTepH3yeTcsl OTHOLIeHWeM Macchl | M TOro uju
HHOro mpodu/aIf K MOKasaTeasM €ro MpodyHoCcTH (MOMEHTY
COMpPOTHBJIEHHUS ). .

“ OcHOBHa# 3aJaya 9KOHOMHYECKOrO AHaJH3a OTAE/bHBIX
npoduaell CBOAUTCS K YCTAHOBJEHHIO OTHOCHTEJIBHOH 3KO--
HOMUYHOCTH JIOObLIX ABYX CPaBHHBaeMbIX Npoduiel, KOTO-
past MOXeT ObITb ONpele/eHa BeJHYHMHOH OTHOCHTEJILHOTO
nepepacxofia B IeHe TMpU MNPHMEHEHUH OJHOTO Npodu.s
BMECTO JPYroro. = N

IKoHOMHUecKas ShhEKTHBHOCTL pPACIIHPEHHS COpTa-
MEeHTa poKaTa M y/JyulleHUS ero KauecTBa MOMKeT ONpese-
JATbCA B COOTBETCTBHH C THIOBOH «Meroaukofi onpenene-
HUd DKOHOMHUECKOH 3()EKTHBHOCTH IOBBILIEHHA KAYECTBA
NPOMBIIIJIEHHOR TPOAYKUHH» [8].

Tak kax taBpoBas CTajb NPOKATHIBAETCS [PEHUMYILECT-
RENHO B COOTBETCTBHY C TeXHHUecKHMH ycaoBuaMu u TOCT-
amH Ha creguansHele npobuau (exuuniét FOCT orcyrcrBy-
¢T), TO COOTHOILUEHHS MEXAy pasmepamu npoduas (puc. 1)
1I3MEHAIOTCS B JOBOJBHO WIHPOKMX mnpenenax (raba. 1),

Pasmepn OTAABHBIX 3JEMEHTOB TaBPOBOK CTaNH U COOT-
IIOLICHHs MEX]y HHMH SIBASIOTCA OCHOBHBIMY (DaKTOpaMmH
IpH BoIbope cXeMbl DPOKATKM, HCXOAHOH 3arOTOBKH H UMC-
Nla (PaCOHHBIX KaJubpoB.

Pasanure B TOMUHHAX CTEHKH H [MOJOK IS AaHHOrO
UPO(hHAS TAaBPOBOI CTaJH OKa3biBAeT GOJBIIOE BANAHUE HA
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1. COOTHOWIEHHS MEXNY pasvepamd OT/EJbHbX 3JEMEHTOB TaRPOBOH
cTasu

poduns H/B djH ‘ ' /B l dle

Tapposast cummer- 0,30—1,50 0,08—0,65 0,06—0,30 0,65—2,75

pUYHas CTajb

Taspopas mecum- 0,35—0,75 0,10—0,30 0,08—0,16 0,54—1,10
eTpPHuHAst CTajb 4

Tasposast cTaap  0,20—0,95 0,14—2,65 0,06—0,4  0,90—5,95

CHelHansHOro  Ha-

3HaueHHS

Dlist okoRHEIX B dho-  1,0—1,46 0,08—0,095 0,085—0,14 1,0

HAapHBIX MOepernJe-

TOB M OKOHHBIX Na-

HeJiell TPOMBILLIeH-

HBEIX 3JaHH#

o6pasoBaHHe BHYTPEHHHX HANPSIKEHHE [OCTe MpPOKATKH
NpH OXJaXKAeHHH rOToBOro npokara. [lpm oxaaxkaeHwnu Ha
XOJIONUJIBHHKE TaBPOBOH CTaJH C TOHKOH CTEHKOH K Mac-
CHBHBIMH [IOJKAMH BHauaJie OXJaXKJAAeTCH CTEHKa, I0JKH
npothu/as [peTepneBaloT MJACTHYECKYIo gedopMaiuio, Tak
KaK TeMrnepaTypa HX cpaBHHTENBHO BhICOKa. [IpH manbHeH-
1eM OXJaXKIACHHH 0podH/Is YMEHbLIEHUIO Pa3MEPOB NOJOK
B HaApaBJEHHH IJIUHBI (10JIOCH [PENsTCTBYET. Y3KE OCTHIB-
[ass CreHka. B pesysibTare BOSHUKAiOT BHYTpEHHHE Ha-
NpsiKeHHsA — pacTATHBAIOIME B NOJNKAX M CXKHMAOIIHE B
creHke npoduns. BennunHa sTHX HanpsieHMH 3aBHCHT
HE TOJNbKO  OT OTHOLUEHUS] TOJIIUHE 5/]E€MEHTOB HpodhuId,
HO TaKxe OT ero opmsl M cooTHolIeHus nJuomaied. [lpu
OXJAXKAECHUHU TaBPOBLIX MpopuIed ¢ ToscTol cTeHKo#t #
TOHKHMH [OJKAMH pacTArUBAIOILHE HaNpsiKeHHs  BO3HH-
KaloT B CTEHKe, a CRHUMAlIIHe — B Noskax npopung. Pas-
' HOTOJILUHHBIE TaBPOBEIE NPODUIN MPH OXJAWAEHHH H3TH-
faroTCsA, UTO 3aTPyAHAET UX TPAHCNOPTHPOBKY, PE3Ky M
JIpyrie TeXHOJNOTHYECKHe olepaluu. B cayuae cauimkom
GOJIbLION PA3HUIE B TONMMHAX OTAEJNbHBIX 3JIEMEHTOB TaB-
POBLIX MpOdHU/IEH HE HCKIOUEHO U HapyuieHHe COJOLWIIOCTH
MeTanna ¢ o6pasoBaHHeM pBAaHHH M Tpelud. Eciu TaBpo-
BEle [POGUAH elle ¥ HECHMMETPHUYHBI OTHOCHTEJNBHO OCH
CTEHKH, TO DU OXJaxKAeHHUH [POHCXOAHT HE TOJBKO HITUD
(HcKpHBJEHHE) MOJOC, HO U CKPYYUBAHUE HX MO JUIHHE.

[Tpn npoexkTHpoBaHWH CTaNbHEIX KOHCTPYKIHE Mexa-
HH3MOB H MalMH HabJal0naeTcsd TEHACHNHS K PallHOHAIN3a-
fiud GOpPMbI TaBPOBOH CTajd, YMEHBIUEHHIO AONYCKaeMBbIX
OTKJIOHEHUH TOJILIUHBL CTEHKH H MOJOK € LeJbl0 3KOROMHUA
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merana ¥ oobaeryenus maccol. Tak, Hanpumep, npuMeHe-
nite oOAeryeHHblX TaBpOBBIX [poduieldl Aas OKOHHBIX U
(hoMapHbIX Nepenieros ¢ TOALUIMAON CTEHKK U NOJIOK, paBHOH
3,3 MM, ocBoeHHBIX HAa UycOBCKOM MeTa/yprHyecKoM 3a-
BOAE W MeTaJNypruueckoM sasoie uM. KoMmusrepHa, obecite-
UnJI0 3KoHOMUIO MeTansa A0 20 % W 3HAUUTENbHYIO SKOHO-
MHIO TOIJINBA, TAK KaK YMEHBLINJIUCH OTEPH TeNJa 31aHu-
simut.  Jlanbrefimee yMeHbHIEHHE MAacChl OKOHHODPAMHBIX
npopused JNOCTHFHYTO 3a CueT nepexofa Ha 3aBole
uM. KoMHHTepHa Ha NPOKATKY 9THX NPOhHIEH ¢ MOCTOS HHOH
TOJILIUHOH CTEHKH H N0J0K. [lomosiHWTeNbHAs 3SKOHOMHS
Macchl Npi 3TOM coctaBasier 7—8 %.

[llnpokoe npHMeHeHHe HAXOANT CHMMETPUYHASI TaBpO-
Bas CTajlb C 3aKPYIrJAEHUAMH W OCTPBIMH KPOMKaMH, PasHo-
roJIoUHasd, pAasHOTOJNHMIMHHAS, TAaBpOBas CTajb CJA0XKHOH
¢opmel 1 1p. MHcTiTyTOM 3nekTpocBapky um. E. O, ITaro-
Ha 1 BHMHmermamem 6e11 npeanoken cnoco6 [9] norounero
TPOU3BOJACTBA 3KOHOMHYHBIX CBAPHBIX ABYTABPOBAEIX (asjioK
M3 crenHaJbHBIX HU3KOTABPOBBIX NPOKATHBIX NpodHIed BJs
NOJIOK M. JIMCTOBOTO. NMpOKAaTa [/Af CTEHOK, COeIHHSAEMbIX
HULYKUHOHHOHA BBICOKOYACTOTHOH CBApPKOH.

Pasmepnl npoduisi TaBpOBOH CTalu, pajuychl 3akpy-
[JIeHH#H, YKJIOHB GOKOBEIX paHel CTEHKU U NOJOK JO/MKHBI
HAXOAMTBbCA B NpEAeSax QONYCKaeMbIX OTKJIOHEHHH, KOTO-
pLle 3aBHCAT OT Ha3HaueHua npodusasa. Muorna K raBposoH
CTaJd NPeAbsABAAIOTCA HONONHUTENbHBE TpeOOBaHMH . MO
YHCTOTE MOBEPXHOCTH, CUMMETPHYHOCTH HO/OK OTHOCHTEJb-
110 CTEHKH, YMEHbIIEHHOA KDUBU3HE H T. 1.

ITpu npokaTke TaBpOBOH CTasJd MpOHECC HepaBHOMEp-
1Ioil geopMaudi MPOUCXOIHMT B CJAOXKHEIX CKOPOCTHBIX M
CHJIOBBIX yC/0BHAX. BenefcTBre 3TOro pacuer pexuma o6-
»KaTHH, BHIOOD CXeMBI NPOKATKH, pacuer YIHpeHHs H KOH-
CTPyHpOBaHHe KaJubpoB AOJKHBEl OCHOBLIBATECA HA HaAeX-
IIbIX TEOPETHYECKHX HJH SKCHepHMeHTaNbHBIX (OpMysaax
¢ Yy4eTOM HAKOIJIEHHOr0 NPOH3BOACTBEHHOrO ONBITA NPOKAT-
KM TaBpPOBOH CTaJH.

3anaya KanuGpPOBHIMKA 3aK/OYAETCST He TOJNbKO B [0JY-
ucumy npoduad, coorsercrsytomtero FOCT unn TY, Ho 1
5 obecrie4eHUH BBLICOKOHM MPOU3BOANTENBHOCTH CTaHa, CHH-
KWK ce6eCTOMMOCTH -TOTOBOIO [IpPOKAaTa, BO3MOXKHOCTH
naubosiee NOJIHOH MeXaHU3aUHMU U aBTOMATH3aluy TeXHOJIO-
I'HuecKkoro upotecca. Tak, HanpHmep, ycCOBepILEHCTBOBA-
{fle TeXHOJNOTHUECKOro Npoiecca NpPOKAaTKH TaBPOBOH cTa-
JIM M ApyTUX npoduiaef ocyuiectrieHo Ha ctane 260 meral-
Jypruueckoro saBofia um. KomunrepHa. Brauajie na atom
JUIEHHOM CTaHe, UKCTOBAasi JHHHA KOTOPOro COCTOA/A. U3
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NSTH KJeTell THNa NepeMeHHoe Ayo, Gwlia ocoena [10]
KaJdGpPOBKA TaBPOBOH cCTajH C HCNO/Ib30BAHUEM B NEPBHIX
Tpex KJIETAX YMCTOBOH JUHHHM OTKPHITHIX. KaauGpos. [Ipu
nepejave packara K UMCTOBOH JIMHHU HCKJ/IOUEHA KaHTOBKA
pacKarta d ycTaHoBJeH OOBOLHOH annapar AJsa Oepeaayd
(bacoHHOI'O packara M3 NepBOM KJeTH YHCTOBOH JIHHHH 10
BTOPYIO. Y2Ke. B 1epHoj OCBOEGHHA HOBOH KaJHOPOBKH
IPOH3BOAINTENBHOCTb CTAHA MOBBICH/IACK B CpeiHeM Ha 15 %,
a BBIXOJ BTOpHIX COpTOB cHU3WgacA Ha 38 %. B manbnedt-
wem craH 6b1 pekorctpyuposat [10; 11]. Tlo HoBoO# cxeme
kaeru 11 u [1I, a Takxe kiaeru IV u V uncroBofi inHuM pac-
TIOJIONKEHD! [10C/E/IOBATENbHO U B HHX OCYLIECTBJSIETCS He-
npepeiBHas npokatka. Packar u3 kaeru I B kKnerb 11 n us
kjeru III B kaers [V nepepaercst 1o 06BOAHEIM anllaparam.
[TpoxaTka TaBpoBOH CcTalH MPOU3BOJHUTCA B OTKPHITHIX
Kanubpax co cBOGOIHBIM yupeHnueM. [Ipouecc npokark,
TaKuM 06pasoM, NOJHOCTBIO MEXaHU3MDOBAH.

[Ipn paspaborke KanHOPOBKH HEOGXOAMMO YUHTHIBATh
OCOBEHHOCTH KOHKDETHOTO CTaHa,TakK KakK MeTOl POKATKH,
JIABIIK{ XOpOLIME pe3y/bTaThl, Hanpumep, AJs cTaHa o
JIMHEHHBIM DACIOJNIOKEHHEM KJeTell, MOXeT 0Ka3arbca
HEeNPUTONAHBIM /IS NOJYHENPEPLIBHOTO U HENIPEPHIBHOIO CTa-
HOB. B npoliecce paGoTsl cTaHa KaJHGPOBKH LOJKHA HeElpe-
PBIBHO Pa3BHBaTbCA W COBEPLIEHCTBOBATbCA. Bosbliloe 3Ha-
yeHWe NpPH STOM HMeeT H3yueHHe paboThl KaJMOPOB H Ha-
610 eHHe 32 UX M3HOCOM C YUETOM BCeX M3MEHEHMH B cop
TaMeHTe cTaHa. !

Pauunonanusanys npopuseil npokaTa ¢ 11e1bi0. NOBbILLIE-
HMSl X 3KOHOMHMYHOCTH AO/KHA UPOBOAMTBCH B ABYX Ha-

npaBaeHusaX: N0 JHHHH SKOHOMHH MeTaJlJia B YMEHbHIEHHS '

MexaHuueckofl o6paboTKH y NoTpeduTeNd U B HAllpaBJeHKH
CHH2KEHUSA TPYNOEMKOCTH MPOH3BOACTBA.

TNABA 2
METO/ibl MPOKATKM TABPOBOM CTAJM

. MPOKATKA TABPOBOM CTAJM
B 3AKPbITbIX KAJIMBPAX LANOYHOTO TUNMA

[TpokaTKka TaBpoBO#l cTalH W APYTUX npoduaelt nonob-
HOl (GOpMBI MOXKET NPOU3BOAUTLCH € HCOJb30BapneM 3a-
KpHITHIX Kann6pop Oanounoro Tvna. Hekoropele Kanubpos-
KH H CXE€Mbl MPOKAaTKH TABPOBOH CTajH C UCIIONb30BAaHHEM
GanouHbIX KaanGpoB npueeaens B paGorax [12; 13].

Ha puc. 7, a npencrasiied ofixH U3 HaHGoJee pacnpocT-
paHEeHHBIX BAPHAHTOB KaJWOPOBKH, KOTOPBIY paHblue [JjH-
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TeTLHOE BDEMS NpUMEHAJICH B KauyecTBe THNOBOH CXeMbl
'Ip# NpOKAaTKe TaABPOBOH CTA/H CPEANHX H KPYNHEIX pa3Me-
OB Na cTanax JMHHEHHOro THNA. 3TOT METOA HMeeT CylLILecT-
BEHHbIC HEJOCTaTKH, KOTOpbIE OrPAHHYMBAIOT OBJACTD €ro
IDUMEHEHHS M B OCHOBHOM CBOLATCSH K cneﬁ&ﬁomemy [21.
B nepsbix aByx dhaconHbIx Kanubpax BCIeICTBHE HEpPaBHO-
MEPHOro o6XaTHf MO WHpUHe MPOHCXOAHUT H3rHO MOJOCH
B CTOpOHY MeHee ofkuMaeMoH yacty. Besuuuna uaruba
SABHCHT OT COOTHOIMIEHHH NJIOWAfeH yyacTKOB ¢ HepaBHO-
MEeDHbBIM O63KAaTHEM H OT 3HAYEeHH KO3 IIHEHTOB 06KATHA
W HX cooTHOWeHHs. HanGoabwuii narn6 nonoce Haburo-
Aaercs B MEPBOM Ka/HOPE, I/le IpOHCXOaUT nepBoHayaJibHoe
/ ¢opmupoBaHue npoduasa ua

3aroTOBKHM  MpPSAMOYTOJNBHO- °
TO HJW KBaJAPaTHOro ceue-
Hus. L5 obecneuenus nps-
MOJIHHEHHOTG BHIXOJa [0J0-

N
CBl M3 Ba/JKOB MPUXOJUTCS
W YCTaHaBIHBaTh XOPOIMO 3a-
: KpenJieHHble [JUHHbIE BHI-

BOJHbBIE IHHEHKH U NIPOBOAKH
YTSHKENCHHON KOHCTPYKUHH,
KOTOpBIE H3-3a H3ruba no-
JIOCHI TOABEPIKEHE! GLICTPOMY
usHocy. TpeGyerca uwacras

HacTpoHKa CTaHa, a B OT-

%MQ LeJbHBIX CAyYasix H npex-
‘ LeBPEMEHHAS 3aMeHa BhLIBOJ-
HOH = BaNKOBOH apmaryphl,

UTO MNPHUBOJHT K JOMNOJHH-
“TeJbHBIM ADOCTONIM - CTaHa"
[1pu BEIXOAE H3 BaNKOB 3a1-
HHE KOHUBI TNOJOC MEKPHB-
JA0TCA,  3T0  3aTpYLHsAET

Bepxwun banox

Puc. 8. Cxema BOIHHKHOBeHHA
OCEBbIX YCHJIMA B TaBpPOBBHIX
KaJau6pax GaJOYHOro THIMA.

PPuc. 7 CxeMbl 0POKATKH TaBpoOe
BOl TadH ¢ NpUMEHEHHEM Ka-
JAHOpoB 6aN09HOIO THIA.

U 0 4270 : ‘
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3ajauyy 110100 B nocsenywomuil Kanuop. KMarub npoxarst-
BaeMBbIX [OJIOC OCOOEHHO onaced MpH MPOKATKE TaBpOBOH
cranu GOJIbUIMX pasMepoB, KOria BOSHHKAIOT 3HAUHTE/Ib~
Hele GOKOBble JaB/eHHfl, CONPOBOKIAIOLIHECH pe3KHuM
HCKpHBJEHHEM - NOJIOC, WYTO HEKENATeIbHO U3 coobpa-
KEHHH TeXHUKH Ge30NacHOCTH. YMeHbUIeHHE OCAEACTBHA
H3ru6a [0JI0C MOXKET GbiTb AOCTHFHYTO NPH NPHMEHEHWH
pOJInKOBOH apmaTypsl. Popmupyioilue KaauGpbl THDA UeEp-
BOT'O Kalu6pa Ha pHC. 7,.@ UCIIONb3YIOTCA H NMPH NPOKATKE
TaBpoBOfi CTaJH Ha MEJNKOCOPTHbIX CTaHax. Opnako 15
MeJKOCOPTHBIX JIHHEHHBIX CTaHOB, oco6enHo npH pa6ore
6e3 OGBOJIHBIX AlIapaTOB, BIUSHHE U3THOA HE CTOJb CYILeCT-
BeHHO. JLJIs1 IpeloTBpallle s H3ruba HHOTAA yCTaHaBIMBa-
joT BOHHEIE JHHEHAKH, a A/ YCTpaHEHHs HX CMCLICHHS
3aK2BIBAIOT METa/JIHYeCKyio. pacnopky MEeXAy KpaiHe#
JAUHeHKOH U CTOHKO# CTaHWHBI paboyeil KJeTH.

B Tperbem KanuGpe paccMaTpHBaeMolt cxemsl (pHC. 7,
a) ¢ ¢opmHpOBaHHEM CTEHKH B 3aKphHITOH 4acTH Ka/in6pa
(rakue Kanu6phl OOBIYHO HASHIBAIOTCA pe6GpoBBEIMH KasnuOpa-
MH) NpeLycMaTpPHBAeTcs yTOHEHHE MOJOK H 3HAUUTEIbHOE
yBeNHueHHe HX MIHUPHHBI 32 CUET BhIHYK/CHHOTO yIIHpeHu .
Kpome TOro, B 3TOM Kanu6pe KOHTPOJHDYETCs BbICOTA
CTEHKH, : :

Ocranbhble Kaaubpel, BKJaoyas H YKHCTOBOH, ABASAIOTCA
[0 CyUleCTBY HECHMMETPHYHBEIMH OTHOCHTENBHO BEPTHKAJb-
Holi OCH GanouHeMu Kanubpamu. [l NOCTPOEHHs STHX
xaau6poB, ONpeieNenHs yTAXKKH W NpHPAlLEHH: LIKPHHB
[I0JIOK WCIIONB3YIOTCS C HEKOTOPBIMH OrpaHuueHUAMH H3-
BeCTHBIE METOAbI pacuera KanuGPOBKH ABYTaBPOBbIX 6a/oK
[14; 15} uau onbiTHbHIE 3aBHCAMOCTH. BokoBbie 006KaTHS

MoJOK B 3aKPBITHIX YacTaX KaJIPI6pOB TOJIbKO B peiKHX -

cnyyanx JOCTHTAIOT CyLIECTBEHHON BeJNH4iHbl # OGbIUHO
BLIGUPAIOTC MHUHMMAJBHBIMH HJH OTCYTCTBYIOT COBCEM,
OCOBEHHO B MPEeLYHCTOBBIX H UHCTOBBIX kaaubpax. HUrobhl
f0JyYHTb HEOOXOAMMYIO WMHMPHHY MOJIOK, HPHHMMAIOT HX
[OBLILIEHHYIO YTAXKKY W COOTBETCTBEHHO YBEIHUHBAIOT BbI-
COTY HCXOIHOH 3aroTOBKH. '

B kanu6pax 6a/jouyHOro THmna YycCJOBAHA Jedhopmanui
OTAEJbHBIX 57eMEHTOB NPo(uIs PasJHUHEL N0 AJTHHE ouara
pepopmaunn. PasHOBpeMEHHOCTb JebopMalUMH [TPHBOAHT
K HepaBHOMEDHOCTH ee Mo JJHHe oudrad Iedopmallii, Ko-
Topasi COTMPOBOXKJAETCs Meperekanyem Meraia BO3HHK-
HoBeHHeM BHYTPEHHHX HANDsKEHHH, MpUUeM [OCJEAHHE
MOTYT CYMMHPOBATBCS C HAOpsKCHHMIMH, BO3HHKAIOUIHMH
npu OXJaIeHHH, MeTajsla Ha XOJONUJBbHHKE.

[lpumensieMble B HacTosillee BpeMs Ha MHOTHX MeTal-
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JyPruyecknx 3aBofax Oajoutbe Kaaubpw ¢ MOBHILIEHHBIM
‘y‘u.f:’ouuom HapYXHBIX TpaHed NojoK (OTKPHITHX 40 20—
22 %, 3akpbiTeix 40 5—8 %) cmematoT AeopMalIHIO IOJIOK K
Kouy ouara jeopMauny, CyUECTBEHHO OBAEryaior yeso-
nis paboThl KaauOpoOB H yBelH4yHBaIOT HX crofiKocTb. [Ipn
9TOM yMeHbLIAeTCs pacXof lPOKATHBIX Ba/JKOB H  BO3pacTta-
€' YHCJI0 neperoueK, B Mpolecce KOTOPbIX, KaK MpaBH/O
MOJHOCTBIO BOCCTAHABJHBaeTCA 3ajaHHAA WHPHHA KaHG-
pos. Cnenyer OTMETHTb, YTO H paHee A/1s1 TaBPOBBIX Kaslu6-
pos HasOYHOrO THMA HAaXOAW/ NPHMEHeHHe YKJOH HapyX-
HbIX rpaHefdl OTKPHITHIX MOJMOK no 14—18 %.

[Tpy npoxaTke TaBpOBOH CTaJH B 3aKPBHITHIX KaaubGpax
(aJI0O4HOTO THI2 BO3HHKAIOT S8HAYHTEJNbHLIE OCEBhle YCHIUA
(puc. 8), Tak Kak oceBble-iaB/eHNs MeTa/jla Ha BaJKu MpH
00XKaTHH OTKPBITOH MOJIKU MPHIOXKEHH! K PasHbIM BaJIKaM
HANpAaB/EHB B IPOTHBOMO/NOMKHEIE CTODOHB H HHYEM He
ypaBHoBeluuBaiorcsi. J1s1 KoMneHCAnHWH OCEBHIX YCHJIHH
BO3pacTalOIMX C yBeJHUeHHeM o0XKaTHa H yMEHmeHHEN}
TeMNepaTypsl (pOKaThIBAeMbIX HOJOC, HEOGXOAHUMO [Ope-
JlyCM4TpHBATh Ha Ba/JKaX ONOPHBIE KOHYCH. JTO Tpebyer
YBEJIHUEHHOTO [HaMmeTpa BaJ/KOB, U KDOME TOro, yMeHb-
raer obliee 4UCIO KaduGPOB Ha BaJKaxX /[aHHOH KJETH.
I(pome ONopHEIX KOHYCOB, MHOTO MECTa BCJ/eACTBHE ry6o-
KUX BPE30B 3aHHUMAIOT [1POMEKYTOUHLIE OYPTHI, 9TO JONOA-
HHTeJIbHO COKpallaer obllee YHCIO Ka/JHOpOB.

[Ipn npokaTke TaBpoBO#l cranu B 6anouHbIX KasuGpax
110 Mepe H3HOCA ONOPHBLIX KOHYCOB TOJIILHHA OTKPHITOH 1104+
ki (puc. 8) nocreneHHO yBeJMMUMBAETCs, BC/EACTBHE 4Yero
llelIpEpBIBHO BO3pacTaeT OGXKaTHe MONKH (10 TOJUIMHE B -
SAKPLITOH YacTH CeRyIOLIero No XoAdy NPOKATKKH KajauGpa.
llpoBosakuBaHHe CO 3HAYUTENbHEIM O6GXKaTHEM BbI3bIBAET
saulemeHme (3ak/MHMBAHHE) H MepeMellleHHe MeTaj/a H3
SUKPLITON 4acTH Kanubpa B OTKPBITYIO. 3alieMIeHHe MOXKET
CONPOBOKAATBCA OKOBLIBAHHEM M MOJIOMKAMH MDOKATHbIX
BAMKOB. BeplcTpo M3HAlIMBaeTCs H BBIXOAHT M3 CTPOA BaJl-
Kovas apmatypa, oCOGRHHO MM MPOKaTKe TOHKOCTEHHOH
TuBpoBo#i crand. B mecTe coefMHeHUs CTEHKH H NOJOK H3-3a
CMCLULCIIHST OCHOBAHHsL CTEHKH 00pasyioTca 3aKaThl, KOTOpbIe
MOTYT GbiTb He3aMeTHbI HEBOOPYXKEHHEBIM TJ1a30oM ¥ B psije
cliyusen o0HapyMKHUBAIOTCS Ha TOTOBOM npoduse TONBKO
nocae rayGokoro tpasiennsi. BeneacrBue 3Toro B Kasnuo-
POBKAX TaBpOBOH CTadM C HCNOJNb30BAHHEM 3aKpPLITHIX
Kn/i0pon GaloOYHOrG THNA NPHHUIHN paBHOMepHOH Hedop-
MIOILHY He Hawes NPHMEHeHHS # TOJUIMHA OTKPHITBIX NOJN0K

iIpejycMaTpUBaeTca MeHblIe TOJLIMHE [OCJAEAYIOUHE 8a-
KPLITHIX.
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Tak Kak TOJILHHA MOJOK B OTKPHITBIX YacTAX Kalu6pa

6aJioyHoro THIIA B npouecce npoKaTKH MOCTENEHHO BO3pag-

Taer no Mepe U3HOCa BAJKOB H OMOPHBIX KOHYCOB, TO TOY-
HOCTb PAaCTOYKH KOHYCOB HMeeT Gosibuioe 3HaueHHue. [lpaxk-
THUECKH Ha BaJblIETOKApHBIX CTaHKaxX AOBOMBLHO TPYAHO
obecrneynTh BBLICOKYIO TOYHOCTb DPAaCTOUKH BCeX OMNOPHBIX
konycoB. [lostomy MOKHO DEKOMEeHA0BaTb A/NA CTaHOB AYyO
ClIelYIOmHKE CMOcO0 MOATOHKH ONOPHBIX KOHYCOB, TIpHMEHS-
eMblli Ha OTAeJbHBIX 3aBOJAX.

Buayase ‘npu H3rOTOBJEHHH HOBBIX BaJKOB OKOHYa-
TEJbHO PAacTauHBAIOT TOJbKO PY4bH OJHOTO BasiKa, PyubH
BTOpPOro BaJKa pacTauMBalOTCs BYepHe. OnopHeie ‘KOHYCh
pacTauyMBalOTCA BOSMOXHO TiaTenbHee, NPOCBeT 0O Bceh
NOBEPXHOCTH BCEX KOHYCOB HOJIKEH OblTb ONHHAKOBHIM A
MMHHMAJbHBIM. 3aTeM 3TOT KOMIIJIEKT BaJIKOB YCTaHAaBJH-
gaeTcsi B pabouyio KJeTb CTaHa H NPOM3BOAMTCSA MPHTHPKA

ONOPHBLIX KOHYCOB MYTEM NPHAKATHA BaJIKOB IPYF K Ipyry

.B OCEBOM HanpaBJeHHH NPH BPAUIEHHH BaJKOB BXOJOCTYIO.
[Tocne npHTHPKH KOHYCOB CJEyeT OKOHYarTeslbHas pae-
TOYKa KaJuOGpOB LPYyroro Bajka Ha Ba/JbLETOKAPHOM CTaHe.
AroT cnoco6 MOXKHO HCIONB30BAThH B TeXx c/aydafXx, KOria
Ha MpPOKATHOM CTaHe He BCEPJa HCNOJb3yloTcA BCe KIeTH,
yTo YacTo GbIBaeT Ha JHHEHHBIX METKOCOPTHBEIX CTaHax ¢
KJIETAMH THINA [lepeMeHHOe NyO, NpPOKAaThIBAKUIUX HEKOTO-
phie npoduJIn 3a pasHOe YHCIO MPONYycKoB. [lns HPHTHPKH
KOHYCOB MOXKHO yCTaHaBJHBATh. cliellHalbHYIO KJeTh B 0po-
JieTe CTaHa HJM B Ba/ibLETOKapHOH macTepckoii. B npak-
THKE OTE€YECTBEHHHIX 3aBOJOB NPHTHPKA OfOPHBIX KOHYCOB
MCIO/B30BANACh IS IPOKATKH PasiuuHbIX npoduneh 6op-
TOBBIX KOJell, NpelHa3HaueHHBIX /15 aBTOMOGH/IECTPOCHHS.

Beudy TOro 4TO TaBpOBHIH NPO(PHAD B OTAHUUE OT ABY-
TaBpoBOH GalKu AOMyCKaeT B MPOUECCe 1POKaTKH KAaHTOBKY
Ha 90°, MeToA KaJuGPOBKH, NpEeACTaBNeHHb# Ha puc. 7,
@, MOXKeT ObITb HECKOJBbKO BHJIOH3MEHEH ¢ MPHMECHEHHEM
peGposoro Kanubpa B Kauectse uncrosoro. [Ipn srom obec-
leynBaeTesl MOJyUeHHe rOTOBOro npodusst ¢ napanienbHel-
MH rpaHAMH TOMOK, T. €. 6e3 yKJOHa ux rpateit. MHoria
NpH MPOKATKE TABPOBOH GTA/H C WAPOKAMH U TOHKUMH 00N~
KaM# TpPEeIyCMaTPHBAIOT PeGPOBBIE KalMOphl HE TONbKO B
Hayajle H KOHIE NPOKaTKH, HO U B KauecTBe NPOMEXYyTod-
HbIX Kaaubpos (pHc. 7, 6). B Takoii cxeme B KauecTse aep-
BOro Ka/aubpa, B KOTOPOM {IPOMCXOAMT MepBOHava/JbHOe
JopMupoBaHue npoduas, nphHMeHsercs pebpoBoi KaJauobp
TaK Ha3LIBAEMOTO KOJIOKOJILHOTO TH!a, B KOTOPbIA 3anaer-

cA Ha AMArOHAJb 3aTrOTOBKA KBaJPaTHOIQ CeYeHHs, & UHOr--
a poMGHYECKOTO WM oBasibHOro. Ofmee unca0 peGPOBHIX |
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KAJHOPOB 33aBUCHUT OT TOAIIMHBL H IUMDHHEL NMOJOK: YeM
TONRIE 110JKA H Y4eM GoJblle OTHOLIEHHE HX WHPHHB! K Bhi-
coTe ¢renkH, TeM Goabiie tpefyercs pe6pOBBIX KaJHGPOB.
Oako wMelomuMes B AaHHOB cxeMe KanuGpam 6ajouHo-
'O THIAa ONATH DPUCYIIH OTMEUEHHBIE BhIIE HEJOCTATKH.

Paccmorpum ABa MeTofja NPOKAaTKH TaBPOBOH CTalH C
HCNOAb30BAHHEM Kanubpor Oanounoro tHna. Ilo mepsomy
METOAY cepHHM KajubpoB 6aso4HOro THNA MpeNecTBYeT
oaul (puc. 9, @) MM HECKOJBKO NOJATOTOBHTENBHHIX peb-
POBLIX KaaHOpOB.

ITo Bropomy MeToay HpoKaTKa HAUHHAETCA OAHHM HJH
Asymsi (puc. 9, 6) NOLTOTOBHTEJLHEIMH PeOPOBBIMH KaJIHb-
paMH, 332 KOTOPHIMH CJedyeT HecKoJbKo Kanu6poB' 6anod-
noro tuna, KanuGp 5 cHoBa peGposo#i. [Ipenuncrosoii Ka-
JHGp — naacToBbli KanuOp OTKpbiTOro THHA. UYucroBoit
Kanubp, Kax NoutH Bcerja, peGpoBoii.

Yuco DpPoXoLoB AMs MPOKATKU TaBPOBHIX npoduie
C HCMO/MBb30BaHHEM KanHOpoB 6alMOYHOro THIA M3MEHseTcA
B 32BHCHMOCTH OT BBICOTHl CTEHKH Y MHDHHBI MOJOLIBH, &
TaK)Xe OT JHaMeTpa BaJKOB KW B oflleM Ha JBa mpoxoja
MeHbILe, yeM JJis [IBYTAaBPOBHIX 6ajJOK TOH e BHICOTHI.

Ha puc. 10 npeacrasaenbl cnoco6bl NPOKAaTKH TaBPOBOH
cranv, pekomenayemoli P. Beiinonom [12]. Tpu ofwiunoi
KasnGposke (puc. 10, a) creHka TaBpoBoro npodu’as Ha-
npapsiena peepx. Popma TaBpoBoro mnpoduss obpasyercs
I ABYX MEPBHIX NPOXOAaX, a B HOCJAEeAYIIIHX APOoXoJax Mo-
JlyuenHoe ceueHue AehopMHPYETCa IO KOHEUHbIX PasMepoB.

Ha puc. 10, 6 npeacrap/iena «HeMeukas KaJinGpoBKa,
nenoap3yromwasl Jpyrie NpUHUMNB GopMoofpasoBaHus H
Tpebyromast, no MHenuio P. DBefiHona, 6osbiuero uscia
IPOXOJOB, ueM KanuOpoBKa, PAacCMOTPeHHAs BHILIE.

B paGore [16] B kauecTBe THMOBBIX CXeM NpPUBENCHBI
KaauGpOBKH TaBPOBOH CTajlM C HCNOJb30BaHHEM 3aKphl-
X Kanu6pop GajouHoro THNa. ONBITE TNPOBOAHJIHCH B
itncruTyTe no kaaubGposke Baakos (AP, r. Pusa) na npo-
Kartnuix cramax ¢ auamerpoM Badkos or 300 no 500 mm.
Aptop [16] oTmeuaer, 4To B 3aKpHITEIX Kanubpax Ga/ouHo-
10 THRa BCJEACTBHE OCEBOTO CMEIlleHHs BaNKOB YBeNHYH-
BICTCSI TOJIIMHA OTKPBHITOre (Jaera U B NOCJAEAYIOMIEM
KaJan0pe TPOHCXOMMT 3auleMJeHHe TOJoChl, NMPHBOAALILee
{IMACTYI0O K OKOBBIBAHHIO BaJKOB.

O.o6enno Goablive TPYLHOSTH BBI3BaJa NpOKaTKa Mpas
(| 151 TOKONPOBOASIIEH WHHBI AN KPAHOBEIX MyTeH. dtor
npoprab npercTaBaser cobol TaBPOBYIO CTalb C yToJlle-
HUCM B BHAE JaCTOMKHHA XBOCTA Ha KoHUe cTeHKH. [lpu
KinOpoBKe Obliid  HCIIONB3OBaHbl  0aJsouHble  KasjHOpbI.
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YTO H MPHBEO K 3HAUNTENIBHBIM 3aTPyIAHEHHAM [PH OCBO-
€HHH npoduas.

~ Ha T'ypoenckom merannypriueckom 3aBoje NpH ocBoe-
HHH TaBPOBbIX Npopuseli 3 JierHpoBaHHOH CTaJH Ha CTaHe
500 BHauasne Opiia WCnbITaHA KajsHOPOBKA C HCIO/b30BA-
HHEM 3aKpHITBIX Kauu6poB 6a-

/ =
AT - JIOUHOIC THINA. 'O}J,HHKO‘STH Ka-
JIHﬁpOBKa JaJjia HeyROBJIETBO-
z PHTEJIbHBIE pe3yJqabTaThl. B 3a-
N\ 24} KDBITHIX Kanubpax BBIBOAHbIE
2 NCA L

NPOBOJAKH OLICTPO H3HAlIMBA-
JIUCB H YacTO BBIXOAHIH H3.CTPOS
BCAEACTBHE ToJIoMOK. [Iponcxo-
INJI0 OKOBBIBaHHE BaJKOB, CO-
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Puc. 9, Metognl npokarkn Puc, 10. Cnocotm NpOKaTKH Taspo-
*raapoaou ctany no H. Me- BOH cTajiu:

uy. a — o0blYRKIl; 6 — HeMeuKHil.

npoBoxAaroiieecst npocTosiMu crana. Ha rorosom npodu.se
BCJIECTBHE CABHIa B 6A/10UHBIX KANHOPaX OCHOBAHUS CTEHKH
OTHOCHTEJIbHO M0JIOK 00PAa3OBBLIBAINCL 3aKATHI B MECTE Coe-
IMHEeHHSA CTeBKH ¢ noJkamu. Ecau sakar o6pasosbiBancs 8
flepBbiIX ABYX 0O XOAy NPOKaTKH KaiauGpax, TO OH GbLI Co-
BEpLICHHO HE3aMETEH H3 FOTOBOM NpothuIie u 00HAapY kKHuBaNCSH
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ToaLK0 Hocae ray6okoro Tpaeienua. OkanuHa B Gal0YHbIX
KaanGpax orcraBana MJOXO M MECTaMM BJAaBJHBAsiach B Me-
rag (13 0co6EHHOCTH Ha HapYXHOH noBepXHoCTH nonok). o-
ULITKH YCTPAHHTb STH HeAOCTaTKH OKa3anuCh HEYJAYHLIMH,
I OT HPOKAaTKH TaBPOBLIX Opoduaell M3 JerHpoBanHoi cra-
JI B 3aKpHITHIX Kanubpax 6GaJoyHOro THNa NPHUILIOCH OT-
Ka3aThCs. ' ;

[lpuMepHo Takue e pesyJbTarThl OBUIM TOJYYEHH Ha
MeTaJllypraueckom, KomGunate um. [lzepxkunckoro, rie
IIpH npoKaTke TaBposoro npopuss 31 X 38 X 2,8 mM o7-
KAa3a/4UChb OT KaJHOPOBKH C HCNOJb30BaHHEM OaJOUHBIX
Ka/uGpoB U mepeniiu Ha I‘lpOKaTKy B OTKDBITHIX KaJuOpax
¢O CBOGOIHBIM YIIHDEHHEM.

Takum ofpasoM, cnocof NpPoKaTKH TaBpOBOM CTajlH B
BAKPLITHIX KanuOpax 6GajlogyHOro THNa He MOKeT GBITh pe-
KOMEHIOBAH B KauecTBe THNOBOH CXeMbl Ji MPOKAaTKH
TABPOBOH cTanu. B To ke BpeMsi HEKOTOpLIe BUAOU3MEHEHU S
9ToOTO crnocoGa ¢ NpHMeHeHHeM peGpOBBIX KaaHOPOB MOXKHO
HCNOMbL30BaTh B OTAEJABHBIX CAyYafx A MPOKATKH TaBpo-
BOH cTany Kak mpocroll, Tak U caoxHoh GopMu. Tem 6o-
Jiee, 9TO HEKOTOpHIE PA3HOBHJAHOCTH TaBPOBOH CTasay MOMY-
UITh TOJNBKO B OTKPHITHIX Kaqubpax He NpeAcTaBJsercs
DO3IMOMKHLIM.

Ha puc. 11 B xauecTBe npuMepa HCHOJIB30BaHHS Ka/iub-
pon Ganousoro THNMA OpHBeJeHa KaauOpoOBKa TaBPOBOro
npodpusn 30,8 X 35 X 3,4 MM Ajga TOPMO3HOH KOJIOIKH
HoBOH Monesin JerkoBoro asToMoOBJs «3anopoxeny. Ka-
.unf')posxa HCObBITAHA HA JIMHEHHOM TPEXKJETeBOM CTaHe
300. McxoaHoe ceuenne — Kpyr auamerpom 25 Mm. Kanu6-
ponKa paspaboTana s yCJIOBHH HENPEPHIBHOTO YeThIpex-
kneresoro crana 300 Uepenogenkoro cranenpokatioro
sauona. Pasmepsl TeMmnJseToB KaauGpoB nocje NpOKaTKH:
unipnua nomowipbl (obuas MWHPHHa& IMOJOK) B Kaaubpax
1. 2, 3 1 4 cooreerctBenso 23,3 MM, 20,7 wmm, 33,1 MM
i 29,8 Mm; BBICOTA CTEHKHU B Kaaubpax 1, 2, 3, 1 4 coorser-
crocnno 31,1 mm, 35,2 MM, 33,6 mm 1 35,8 mm. [lpH onwit-
ol npokarke npohuib MOJyuYeH B COOTBETCTBHH € TEXHH--
UCCKHMH  YCJIOBHAMU.

Tax xax TaBpoBasi cTanb OOBIUHOM T- o6pasﬂon q)op\m
npejcrapaser cob6od MOJOBHHY ABYTaBPOBOH GankH, TO
HPIIIHNNAGNABHO HEe HCKJ/AIOYEHAa BO3MOXHOCTL MNPOKATKH
TABPOBOH CTa/ i B CABOEHHOM BHAe B 6as0UHBIX KaaubGpax
¢ UOJICAYIOHM pasfiesieHHeM npoduas AByTaspoBofi Gan-
Kn 11a asa npoduas.

Ia JloHeuxoMm MeTannypruuecKom 3asofie Gbiia 0poBe-
Aol cepHst ONBITOB N0 BPOKATKE CABOSHHOR 10JI0COBYJIb-
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GoBo#l crann Ne 6 ¢ nponosibhol paspesxoil ee B ropsyem
COCTOSTHHH HENOCPEACTBEHHO B UMCTOBOM KannbGpe paboueil
kaetu [17]. TlpokaTka npoussosusach Ha uyeThipexk/iere-
BoM crade 400, npuuem nepBas AMHHS COCTOSTA TOJBKO
H3 ONHOH OOMHMHOH KJeTH ¢ pasMepaMH BajkoB 550 X
X 1690 mMm. Bropas AHHHA BK/IOuada TPH -KJETH TPHO ¢
BaskaMi auamerpoM 400 MM u anuuolt Goukn 1100 MM npn
ypcsie 060pOTOB BaakoB 140—210 o6/muH.
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"Puc. 11. Kanubposka tasposoro —npopuas 30,8 X 35 X 2,8 wmm

C HCNOJIBSOBAHHEM KaAHOpOB 6a/OYHOTO THIA HA JIHHEHHOM TpexKJe-
TesoM crade 300 oTpacnesoii saGopatopun [MH (Ilnenponsep:xum-
" CKOTO HHAYCTPHAJIBLHOTO HHCTHTYTA).

W3 BO3MOXHBIX BADHAHTOB UHCTOBOTO KaJaHOpa Gbli NpH-
HAT PeXYIHH 00 crocofy IHCKOBBIX HOXHHL. C Lebio
NpelOTBPAalIeHHs [PH paspe3Ke CKPYUYHBaHUA Npoduiel
BOKPYP TOJIOBOK OblAH NPeAyCMOTPEHb  KO3DHIMEHTE
BHITSIXKKH [/151 TOIOBOK 3HAUHTENbHO GOMBIIMMH, YeM /IS
TOJIOK. ’

[Ipy nporaTke NpOMBILVIEHHBIX NapTHI  110J0COBYMb-
6oBoro npouas ¢ paspeskol Obl0 YCTAHOBJIEHO, YTO H3-
HOC KaJHOpOB BanKOB, BKJIOUAs W peXKyilHe KPOMKH, He
npeBblllaeT OOBIYHOrO NPH NPOKaTKe OAMHAPHBIX MOJOC.
Bennunna ofpasylouxcs 0pu paspesaHud 3ayCeHLEB 33-

%4

piCir or crnocoba NOATOTOBKH MOJOCK! K paspesaniio H
O THPHILL 3a30pa MeXKAY PeXYHIHMH KpoMKamiu. C nesblo
yerpancins 3ayCceHueB MHOTHe aBTOPHI NpeAsaraior pas:
Jinunble BHAB TaK -Ha3blBaeMbIX KOHLEHTPATOPOB Hampsie
i

MNPOKATKA TABPOBOW CTAJIU
B OTKPbITbIX KAJIMBPAX CO CBOBOAHbIM YLLUUPEHUEM

B nawe# ctpaHe npokarka TaBpOBOH CTa/Jd B OTKPBITBIX
Kanubpax co cBOGORHBIM YIIHPEHHeM BliepBble Gblia OCBO-
¢ila Ha ['ypbeBCKOM MeTalNyprHuecKoM 3aBoje, 3aBOJE
«Cepn n Mosiots, MeTanaypruueckom Kom6uuare um.. Jlsep-
MHiCKoro ¥ Ap. BrocnefcTBHE 3TOT MeTOH NpoKaTKU Gbia
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Puc. 12. Kanubposka taBpo-
ol craan 35 X 35 X 4,5 MM
fIp# TNpOKaTKe Ha JIHHeRHOM
BOCEMHKJIETeBOM cTaHe 250.

(PACHPOCTPAHEH HA CJAOXKHBIL  TOHKOCTEHHBIH TaBpOBbIA
upogman Ne 2 an8 OKOHHBIX M (DOHAPHBIX HepeieToB
HPOMBINIICIIBIX 3aHU#, ocBoeHHBIH Ha UycoBckoM meTas-
nypritieckom 3asofe (2], n Ha TaBpoBble npotdusH, 1IPOKa-
(IIMICMBIC 11 TIONyHenpepblBHOM craHe 260, mertasnyprii-
ueckoro sasoja um. Komuurepna [11; 18].

Ha poc. 12 npeAcraBneHa kKanHOpoBKa B OTKPBITHIX
KOAHOPaX co ¢BOOOARBIM YIIMPEHHEM TaBPOBOIO [POpHJISs
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35 X 35 X 4,5 MM, KoTopbll paHblue MPOKaTLIBAMCH Ha

nuHefiHom crape 250 UycoscKoro MeTajslypruuyeckoro sa-

Bolbl. B KauecTBe HCXOAHOTO CeueHHA 1A Kajanbpa I uc- |

no/ib3yerca - nosocd pomGuueckoro ceuedns. Kaau6pu
2, 3 U 5 — pe6poBhie (C BEPTHKANbHLIM PaCNONOKEHHEM
CTEHKH), Kaaubp 4 — njacToBbiff (C rOPH3OHTaJbHBIM pac-
NoJIOXKeHHeM CTEHKH). _ _

B pe6poBbix KajiuGpax MPOMCXOAHT HHTEHCHBHOE 06-
}aTHe TN0JOK M KOHTPOJb BBICOTHI CTeHKH npoduas. B nnac-
TOBHIX Kanufpax MNpefycMaTpHBaeTC OOXKaTHE CTEHKH H

KOHTPOJ/Ib IHPHHBI TosoK. Kak nmpasusio, B peGPOBBIX Ka-
JTHOpax OTCYTCTBYeT ofXKarhe TOJIIHHBI CTEHKH 33 CYeT |

NpPOBOJIAKHBAHUA B 3aKPBITOM PYUYbE, 4 B MNJAacCTOBBIX Ka-

AuGpax oGkaTHe TOJLIMHBI [IOJIOK 3a CUeT NPOBOJAKHBAHHA |
HJH OTCYTCTBYET, WJIH e He3HauuTesbHO. B pe6poBbIX H
MJ1acTOBBIX Kanu6pax NpOMCXOIMT HepaBHoMepHas Hedop-

Mal{s, CONpPOBOXKIAAIMWAACA BLIHYKICHHBIM YIIHPEHHEM.,

Pe6poBble TaBpoBhle KasHOpHl HIHPOKO HCMOJb3YIOTCA
NpH TNPOKAaTKe JKeJe3HONLOPOXKHBIX PesbCoB. Tak KaK OT KOH-
CTPYKUMH H pexuMa NedopMalnH TAKHX KajiHOpOB B 3Ha-
YyHTeJbHON CTeleHd 3aBHCHT KauecTBO PEJbCOB, TO 3TOMY

BONpPOCY MOCBAUIEHO MHOTO Hcc/efoBaHH#. OT/HUME pesb-

COBBIX M TaBPOBHIX peOPOBLIX Ka/JHOPOB SaK/IOYaercs B

TOM, YTO B PeJbCOBBLIX KannOpax oObIUHO NMPHMEHSETCS 3Ha- |

yhTenbHOe 06KartHe o BHICOTE MpH GOKOBOM 3allieMJeHHH
B 3aKpHITOH yacTH Kaaubpa.
[Tpokarka TaBpOBOM CTald B OTKPHITHIX KaJHOpax

€O CBOGONHEIM yLIMpeHHeM M0 CPABHeHHIO C MPOKAaTKOi B

3aKpHITHIX Kajqubpax 6a/ouHOrO THNa HMeeT CyIleCTBEHHbIE
NPEUMYIIECTBA, KOTOPhie B OCHOBHOM CBOAATCH K CEAYIOwLe-
my [2]:

1. Kosgduunentsl BbICOTHOH fAepopMauni CTEHKH B
NJacTOBbIX M TN0JOK B peOPOBLIX KaiHUOpax 3HaUHTEJNbHBI,
yro mpelonpefensierca Heboabwol rayGuHol Bpesa B Bal-
k¥ ¥ npoctoit popmoli kKanu6pos. [Ipumenerne NoBblLIEHHbIX
Ko3QpULUHEHTOB BRICOTHOH Jedopmauun NO3BOJIACT B CIY-
yae HEOBXOAUMOCTH COKPATHTh UHCJIO (GacoHHBIX Kaaub-

poB H oflmee HHCAO MPOXoAoB. [Ipu 3TOM, KOHEUHO, Heol-

XOAHMO He NepexoiNTb TPaHul, B KOTOPhiX BO3MOXHa Ge3-
aBapuiiHas W ycroliuusas paGota crana. [lasi OTKpHITHIX
KaJHGPOB YMEHBILUACTCS KOJMUYeCTBO BaJKOBOH apMaryphl,
M3rOTOBJIEHHE KOTOPo# BechMa Tpyroemko. KoHcTpykuus
BaJKOBOK apMaTyphl yNpoLiaercss, 4To OCOOEHHO 3aMeTHO
AJA TJIACTOBLIX KajuOpoB, TaK Kak B 9TOM C/iy¥ae HHOTAA
MOXKHO OrPAHMUHTBCH [IOCKHMH BBIBOJHBIMK [1POBOAKAMH,
anst creHKH npoduag. Ilpu cokpaiienHy 4Mc/aa NPOXOROB
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posMokna Gosee NOJHAs MeXaHHW3alUHA U arToMaTH3auHs
npoieccy  NpoKaTKH (npHMeHeHHe OOBONHBIX aNNaparTos,
Karyloiunx MygrT H T A4.) :

llpn BbiGope cxembl NPOKATKH B K03 hhHILMEHTOB Aedop-
Maty Heo6X0HMO NMPHHUMATh BO BHHMaHHe Bce (PAKTOPHI,
OlpeiesioHe  BLICOKONPOH3BOIUTEbHYIO paboTy craHa
i [OBBLIILEHHE KayecTBa npoKaTtbizaeMoro npoduss. B npak-
THKC 4acTo HabJjofaercs, .0CO6eHHO IJMsi TOHKOCTEHHOH
TABPOBOH CTajH, YTO YBeJHUEHHe KOJHYECTBA (PACOHHEBIX
KaHGPOB He CHHXKAeT NPOH3BOINMTENbHOCTH CTaHA, 8 YMEHb-
{110eT W3HOC NMPOKATHBIX BaJKOB, COKpAIlAeT YHCIO Mepepa-
JIOK W obsieruaeT Hacrpoilky crana. [Ipu yBennuenun umc-
Jn (pacoHHBIX KANMHOPDOB YMeHBINAeTCs TaKXkKe CTeneHb
lepaBHOMEpHOCTH JAe(opMalnH.

2. B peGpoBrix kanu6pax COBEpINEHHO OTCYTCTBYIOT
OceBble YCHIHS NpH npokartke. [TosTomy 3HAaUHTeTbHO MEHbB-
[li¢ BpeMeHH 3aTpayHBaeTcsl Ha HaCTPOHKY CTaHa, HET He-
0OXOXMMOCTH B OFROPHEIX KOHycax M pafoTa cTaHa CTaHO-
purcs Gosiee pUTMHYHOM.

B niacToBmiX KaJauGpax BCJEACTBHE HEKOTODOFO YKJIO-
1A CTeHKH NpOoKaThiBaeMas [M0J10Ca CTPEMHTCS CMeCTHThCS
I HANpaBJEHHH MNOJIOK, HO 3TOMY CMEIIEHHIO MPENSTCTBY-
10T NOJKK OpoduisA, KoTopele GOPMHPYIOTCH B 3aKPHITBIX
yaCTAX Kaaubpa, H BbIBOJAHAA BankoBas apMarypa. Ilpu
proM ofa BaJKa CMellaioTcs B O4HOM HampasseHHH. OlHaKo
HTO YCUJNE He CTOJ/Ib 3HAUHTEABHO B [IOCJEHHX N0 XOAY Npo-
KATKH Kaaibpax H NpH A0CTaTOYHO XOPOLIO 3aKpelsieHHoH
npMarype He BIMsAeT Ha paboTy cTasa. B nepsmix mo xony
IPOKATKH Kaaubpax YCH/JHEe MOXKeT JOCTHraTh 3HAUHTeNb-
ol BeJHYMHB H [O3TOMY POJb BHIBOJAHOH apMmaTypsl cy-
i1I¢CTBERHO BO3PACTaET,

Tak Kag An8 OTKPBITHX KanuOGpPOB HET HEOOXOAMMOCTH
I' ONOPHBIX KOHYCAX H MPOMEXYTOUHBIX [epexolHbX Gyp-
X, TO Ha TeX ’Ke BaJKaX MOXHO PasMecTHTb OoJibliee
uiesio kanuGpos.. Kpome Toro, ymeHbllaeTcs HCXOAHBIH
JIAMCTP OTJHBKH IJs BAJKOB, TaK KakK I1st OTKPHITHIX
Kit/inGpon  auamerp OypTOB 3HAUMTENBHO MEHbLIE, yeM
Ans KanuGpos GanoyHoro THNA. '

3. Coxkpamaercs pacxoi SHEPrHHM NOPH npoKaTKe, uTo
of1LycisieTes: OTCYTCTBHEM TPeHHA O OOKOBLIE CTeHKH Ka-
JNOPA M MeHBIUHM KOHTaKTHBIM AaBienueM. [lepexon Ha
HPORATKY 1B CHCTeMe OTKPHIThIX KalHOPOB AaXKe TOHKOCTeH-
nofi Tavposoil crany He BbI3BIBAET TEPErpPy3KH IIABHOTO
pinoia W He TpeGyeT ero 3ameHbl.

4, Ymeubluaercs pacxof NPOKaTHbIX BAaJKOB KaK BC/ied-
¢rnpe Oosee paudoHaJbHOTO pasMellleHHs Ha BaJkax,
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TaK M BCJEACTBHE 3HAYHTEJNBHOI'O MOBHILIEHUA HX CTOH-
KOCTH. COKpaIU,&e’I‘Cﬂ yHCAO HBPEBaJ]OK H YBEJIHYHBAETCH
NPOU3BOAHTEBHOCTD CTaHA.

Ynpoutaercss ofToYka NPOKAaTHBIX BaJKOB, CHHKaeTcs
CTOUMOCTEL HNepeliesia B BaJbLETOKApHOH MacTepcKodl M co-
Kpalaercss HeoOXOAMMOe KOJHHEeCTBO- Ba/jKOB. TaK Kak B
3HAYHTEABHOH CTENMEeHH YCTPaHAETCA ONacHOCTh 00paso-
BaHHf 3ayCEHIIEB, a C1e[0BaTe/NbHO, H 3aKAaTOB, MOBHIIIALT-
Cl KaueCcTBO TOTOBOH MNPOAYKIHMH 3a CYeT YyMeHbLIEHHA
6paka U BTODBHIX COPTOB.

5. OmHH W Te Xe OTKPHITHlE KanuGpbl MOTYT GHITH HC-
Mo/b30BaHbl /IS NPOKaTKH psja npodmneﬁ TaBpOBOH CTa-

/ %2 ; ﬂ_J_ 5
YV/ i
\ /—

Q ﬂpo-
Puc. 13. YHHBepcanbHasi cxemMa NPOKAaTKH TOHKOCTEHHBIX TaBPOBBIX

oy MW\
A ¢w
Hexodnoe tet/g%’
Hue xbadpam A o
npoduaelt Ne 3, 4 v 6 Ha JHHeHHOM BOCbMHKJIETeBOM cTake 250,

APAMOY20NHUN

JH cMeXHBIX pasmepos. Ha pue. 13 npusenena ynuBepcasb-

Hasf cXeMa IIPOKATKH TaBpoBbIX mpopuurest Ne 3, Ne 4 u Ne 6. |

Ha 4epHOBOM M YHCTOBOH JHHHAX MEJKOCOPTHOrO AHHeH-
HOTO BOCBMHKJeTeBoro crana 250. DTH npodHIH HMeoT
OLHAKOBYIO BBICOTY CTEHKH (35 mMm), onuHaKoBBEIE pafHy-
Chl 3aKpyT/ieHHHA (B MecTe coelMHEHHA CTEHKH M MNOJOK —
3 MM, KOHLOB CTeHKH H TojsoK — 1,5 MM) W OlUHaKOBHIE
TOJIIHHEL TOMOK U cTeHKHd (3,3 mm). lupuna nosiok coor-
BerTcTBeHHO pasHa 30, 24 u 35 MM. YKJOH rpaHefi cTeHKH
Ijs Bcex npoduaedl pasew 2 %, uro npenonpenensier pet-
poBOe pacnoJ/oxeHHe 4YHCTOBOrO Kasaubpa.

Pazsnnuue npoduneit Ne 3, Ne 4 u Ne 6 Tos1bKO no wHpHHe
NOJIOK T03BOJMH/IO MPH HCIO/b30BAHHH OTKPBITHIX KaJjHO-
poB npenycmorperb ofmue Kaauops 1, 3, 4 u 6. Kaau6psi
2 1 5 pas/HYHBl 479 KaXKAOTO NPOQHUAS H OTNHYAIOTCA TOJb-
Ko LUMpUHON mosaok. [lpH npursTol yuvBepcanbHOH CXe-
Me OPOKATKH TaBPOBOH CTaJy yMEHBLIAETCs I-eo0XofHMoe
KOJIHUECTBO BaJKOB, YIPOLIAGTCS HX pacTouka W CoKpatla-
ercsl BpeMsi Ha NePEBANIKU MPH Nepexojie C OAHOro npoduan
Ha Jpyrofl.

B HekoTOphiX cl1ydaax kaaudpoBKa TaBpOBOH crand B
OTKDHITEIX Ka/JHOpax JONYCKaeT MPOKAaTKY Ha OJHUX H Tex
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e nasnkax opobuaedr pasanynofi bopmel. Hanpuwmep, Ha

MLIKAX (ICTOBOH KJETH BO3MOXHA l'lpOKaTKa NOJIOCOBOH
¢rani, aro ocofeHHO BaXKHO JJs NPOKATHBEIX CTAHDB, IPO-
KATHBAOUIUX MaJOTOHHAXKHBIE TapTHH HpOCTbIX U CJOXK-
nux apogpuaei. Ilpu sToM, KOHEUHO, BCeraa AOJMKHBI Obith
YHTCHDB OCOGCHH_OCTH KaxAoro CraHa, HHaye yHHBEpCaJb-

HOCTL ¢XeM NPOKAaTKH MOXET OCJOXHHTB paboTy Ba/ibllOB:
HIHKOB 1 00C/TYKHBAIOIEro NepcoHana H CKa3aTbCcsl Ha Ka-
NOCTBENHKIX MOKasaTeJsX paGOTHl CTaHa.

6. Tpu npokaTke TaBpoBOf cTaqH B Kanubpax 6anou-
HOro THNA 1Q MEpe H3HOCAa BAJKOB U ONOPHBIX KOHYCOB
TOJMIHHE OTKPHITBIX MOJIOK HENpPEpLIBHO YBEIUYHBAETCS H
pery/iHpoBKa TOMIHMHB NPAaKTHYeCKH HEBO3MOXHa. B or-
KPLITHIX Ke KaJuOpax TOJIIMHA CTEHKH B MJACTOBBIX H
Mook B peOpoBEIX KanuGpax JIErKO pery/nupyercs nyTeM
HIMeHEHHA 3a30pa MexAy BajkamMu. OnacHOCTh 3allemse-
HN§ CTeHKH B peGpoBHIX H MOJOK B M14CTOBHIX Kanubpax
KOTH H CYLUIECTBYET, HO MOXKET ObIThb 3HAUHTENBHO H AaxKe
fl0/IHOCTBIO OT'PAHHYEHAa COOTBETCTBYIOUIHM KOHTDOJEM BaJlb-
IOBUIHKOB 32 COCTOSIHHEM NONMIUNHHKOB, YCTaHOBKOH H
HINOCOM MDOKATHHIX BaJKOB H 0.

B npouecce mpokarkd B OTKPHITHIX KajqHOpax myTeM
HacTpofikn Moryr OBITH YacTHYHO HJM Jaxe MHOJHOCTBIO
yCTpaKcHbl JONYUeHHEIe NPH pacuere KanHGPOBKH OWKGKH
I BEJIMYHHAX BBHICOTHOH fedopManuy, YTHKKH H BEIHYXKACH-
loro ywupenusi. Takas KOPPEKTHPOBKA KaNHODOBKH B

lipouecce HaCTPOUKU CTaHa CYIIECTBEHHO 00Jerdaer ocBoe-.

HH¢ HOBBIX TABPOBBIX H UM MONOOGHBIX TNpoduieh cnoxmoﬁ
(popmbl.

OcraHoBUMCA HA HeJOCTAaTKax OTKPbBITHIX Ka.rmépos
(JIe/lyeT saMeTHThb, YTO B 3aKpPHITHIX Ka/lnOpax 06aJOwHOro
TH1lA IPOHCXOAHT 062KaTHe He TONLKO CTEHKH, HO M TOJIIH-
likl NOJOK, ocoGeHHO TOH NOJKH, KoTopas AeopMUpyercs
B OTKpbITOH uyacTH Kanubpa. B OTKPHITHIX Xe Kasnubpax,
KUK npasuio, He npelycMarpuBaeTca ofxkaTHe [0 TosIllHHe
Bl cuerT NpoBOJNIAKMBAHHA CTeHKH B peGPOBHIX M MOJIOK B
crosnix kanubpax. [losToMy HepaBHOMepHOCTH Jedopma-
LW B OTKPLITHIX Kanaubpax Ooaplue, ueM B 3aKPHITHIX
kuufpax Ganounoro tuna. XoTs TO H sBASETCS Heloc-
FHTIKOM OTKPBITHIX KaJauOpoB, OAHAKO NPH STOM He YXYA-
IHACTCS KA4eCTBO TOTOBOTO MpPOKaTa. ‘

B peGposbix ®Kanubpax, B KOTOPHIX NPOHCXOJAHT HHTEH-
CHIBIIOC  yTOHEHHE MOJIOK W KOTOpble HECHMMETPUUHBI OT-
HOCHTCNLIIO NPOLOJBHO-TOPH30HTANbHOH MJOCKOCTH, BO3-
MOJKIDL JauieMJeHHe CTeHKH H CAydaH OKOBBIBAUHS BaJ-
o, OMiiKko sToro  samieMJeHEs MOXKHO H36eXaTh, €CH
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He npefycMmarpHBaTh GOKOBOro o0KaTHS CTeHKH, a gedop-
MHPOBATh €e TO/IbKO M0 BICOTE C [E/Ib0 KOHTPOIA noeel:
HeH.

B Tex ciyuasx, Korsa B peSpoBbIX KajuOpax Heo6s-
3aTesleH KOHTPOJb CTEHKH [0 BBICOTE, MOXeT ObiThb peKo-
meHgoBaHa [19] KOHCTPyKuMA M[POBOAKH, fpPH KOTOPOH
181 yCTpaHeHUd OKOBBIBAHUS H MOJOMOK [POKATHBIX BaJe
KOB HOCOK MPOBOAKH, BXOLsIIeH B peBpPOBYi0 uacTh Ka/aHO-
pa, BBINOJHEH YAJIHHEHHBIM H MPOXOIHT 3a BepTHKa/b-
HYIO NJTOCKOCTh, NPOXOAALIYIO uepe3 och Bankos. Bnocaen-
CTBHH KOHCTDYKLHSA CKBO3HOH [POBOAKH ~[/151 peOGpOBLIX

S

ra e = ot
2 Froaes S lpobodra
[ L

Puc. 14, KoHcTpyKuusi cKBO3HOH MPOBOAKH ils pcOpoBbIX KaduGpos.

Kanu6poB Gbl1a ycosepiueHcTBOBaHa. [Ipu srom npoBoaka
onupaerca cpelHeli 4acTblo HA Ba/OK M KpalHHUMH (KOH-
IIeBBIMH) 4acTsiM4 — Ha Opychd ¢ oéenx CTOpOH BaJiKa
(puc. 14).

Heo6xoauMeie npu npokarke TaBpOBOPl CTa/lM B OTKPBITBIX
Kanubpax nepuofHUecKHE KAHTOBKH MOJIOC Ha COBPEMEHHbIX
CTaHax He BBLISbIBAIOT TPYJAHOCTEH H He TPeGYIoT pPYUHOro
TPyAa, a NpUMEHeHHE MaHHNYJASTOpPOB obecreudBaeT TOY-
HYIO 3ajauy noJjoc B Kaauophl,

Boile Mbl paccMoOTpeJ TpeHMyllecTBa H HEAOCTATKH
MeToLAa NPOKATKH TaBPOBOH CTaJH B OTKPBITHIX ‘KanHOpax
co cBoGOAHBIM ymupeHHeM. B To ke BpeMs NPHHLUHMHAIBHO
He HCKJ/IIOYeHa BO3MOXHOCTb NMPHUMEHEHHWS MeTola fpoKar-
KH TaBPOBOH CTa/lH €O CTeCHEeHHHIM yuwupeHueM. Onnako
CTECHEHHOe YyIUHpeHHe NPH NpoKaTKe TABPOBOH cTany obpiu-
HO He fIpelycMaTpPHBaercs, TaK Kak B 3TOM C/yyae BCIeACT-
BHe KosJeGaHusl BeJHUYHHbl BHIHYXAEHHOTO YUIHPEeHHS BO3-
MOKHO [epefoJHeHHe KaJuOpoB, KOTOpPOe [PHBORHT K
6paky U 3HAYHTENBHO YCJOXKHSAET ![POLECC MPOKATKH.

[Tpokarka TaBpOBOH cTa/lH B OTKPHITHIX Kaaubpax co
CBOGCAHBIM YIUMpPEHHEM MO CPABHEHMIO C MPOKATKOH €O
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CTECHeHHBIM YUIHDEHHEM HMeeT H HeJOoCTATKH, 3aKJ/io4aic-
Hitecs B CJAeAyIOIeM:

|. B OTKpHITHIX 4YepHOBEIX Kaaubpax BO3MOXKHO CBeEp-
ThIBAHME [oJoc.

2. OrcyrcrBHe JABJIEHHS! CO CTOPOHBI CTEHOK KaJmﬁpa
tii GOKOBBIE I'DAHU TOJCK B peOpPOBEIX H CTeHKH B MJIACTO-
DuIX Kanubpax 3arTpyLHsET BBINOJHEHHE YIJVIOB T'OTOBOTO
npoduasn.

3. B orTkphiThix Kanubpax Ha GOKOBBIX TpaHAX MOJIOK
I pe6pOBBIX W CTEHKH B MJIACTOBBIX KaJHOpax OPH HH3KOM
KAYeCTBE CTAJH He HCK/IIOYeHO o0pasoBaHHe TpelluH H
PBAHHH,

Apanusupyst HeHOCTaTKH NPOKATKH B OTKPBITBIX KaJjHG-
pax ¢O CBOOOIHEIM YIUHPEHHEM, MOXKHO OTMETHTD, YTO NpPH
{ONPEMEHHOM YDOBHE pAa3BHTHA CTa/ENJaBHJIBHOIO H NpPO-
KATHOrO MPOM3BOJACTBA MOCTOSIHHOE YJYUILEHHEe KauecTBa
¢TI YMeHbluaeT OrMacHOCTb oOpa3oBaHUs PBaHHH M Tpe-
I 1a cBo6oJHO YIIHPSOMUXCA GOKOBHIX MOBEPXHOCTAX
lipokarsiBaeMoro npotussa. Bosee Toro, npu depeloBaHHH

MRITOBOK [0J10C Yyepe3 OAHH HJAH JiBa NPOXO0Jia TPEIUHEI IPH

X 00pa3oBaHHH nNONALAOT B OOXHUMAaeMyl uacTb OpO-
(s # NOJANOCTBIO 3aBAPHBAIOTCS,

JKecrikne rpeGopanus K BHINOAHEHHIO YIJIOB NPOKATH-
BAEMOfl TABpPoBOR cTANM  NPEeABSBASIOTCA - OYEHb PEAKO.
Tem Gosee, wro sanojHeHHe yrjios Tex uacreffl npodu.s,
KOTOPBIC pacloaratoTcs B 3aKPLITOM py4be YHCTOBOrO Ka-
JANGPA, Jierko noayuuts Jio6ol (opMBL.

QopMa KOHLOB NOJIOK, VIIHPSAOIHXCH cBOBOAHO B UHC-
fonoM KasuGpe, onpelieisieTcs MPeAUHCTOBLIM. KasJiHGPOM,
e oaxn gehopMHPYIOTCS B 3aKPHITHIX PYUbsX, M NPH He-
floabwnx Koapdruuentax fehopMalHd [OJOK B YHCTOBOM
Kn1HGpe ouepTaHHe MX KOHIIOB MOXKeT ObiTh [NOCTATOYHO

OlpeleSIeHHBIM,

Ilpn npokarke TaBpoBOA CTAalH C MACCHBHBIMH flOJ-
KilMH H CTEHKOH ¢ uesbio ofecneveHus 3aJlaHHOH KOHQHrY-
PALMHA [IOBEPXHOCTH KOHLOB MOJIOK M CTeHKH wesecoobpas-
o B OTHAEJABHBIX CJAYdYafaX HCNO/b30BaTh TaBPOBLIe KaJHG-
Pl CO CTECHEHHBIM YillHPEHHEM.

[Tpumepom mpeuMyuiecTBa NPOKATKH B OTKPHITHIX Ka-
JHOpax MOMeT CJYyMHTb COBEPUICHCTBOBAHME KaaHGPOBOK
rapposbiX npotpuseir Ne 2, 3, 4 u 6 ans nepenseros npo-
MLILLTIEHHBIX 30aHUH Ha JHHelHoOM craHe 260 meranaypru-
“eeKkoro 3aBofa HM. KoMmHHTEpHA. DTH NPOPHIN NpPOKATH-
BAJIMCh B 3aKpRITBIX KaauOpax Gaaounoro tuna [10]. Ilpn
$TOM AN KaXKA0ro npohHaa MpelycMaTpHBANHCh CBOH
KanuGpel. Kanu6po kaeru V (4HCcTOBOH) TakkKe BJAANHCEH:
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kanubpamn 6a/04YHOrO THIOA ¢ TOPH3OHTANBLHBIM DacloJfo-
MEHHeM cTeHKH. PackaTr OT uepHOBOH JHHHH K YHCTOBOH
TPaHCMNOPTHPOBAJCA [0 POJbTAHTY € KaHTOBKOH Ha 90°
Onnako BBHIY C/I0XKHOCTH KOHPHIYpalMH PacKar nocae
KaHTOBKH Obll HeyCTOHYHB B BEPTHKAJIbHOM [OJOXKEHHH,
4TO NPUBOJAMJO K 3ajep:KKaMm B paboTe H YBEJHUHBAJIO Bbl-
xon 6pakxa.

B kanubpoBke B kaerax [—I11 YHCTOBOH JIHHHH npuMe-
HHJIH OTKpBIThIE KaguGpel co cBOGOAHBIM yuinpendeM [10].

§ 5

Saxam

Puc. 15. Cxema 06pa3oBaHHs 3aKaTa NMpPH NPOKAaTKe TAaBPOBOTO MpO-

¢duns Ne 6 a1 OKOHHbIX H (POHADHBIX MEPErJIeTOoB.
Prc. 16. KoH>TpyKIus NpefyMCTOBOrO MNOJY3aKPLITOro KaslHGpa NpH

nApoKaTke TaBpoBOro mpopuas Ne 6 f1s OKOHHBIX H (OHADHBIX nepe- 3

J1eToB.

B kaersix 11 'u 111 6Bn npefycMoTpeHB! obimie KanuGpbl

AaA nporaTkH apoguaedt Ne 3, 4 u 6. Packar k kaern I |

TpaHCNOPTHPOBA/cA 6e3 KaHTOBKH. Ha posbranre ycrano-
BHJIH KaJuOpOBaHHBIE DOJNUKH C ABYMS pyubsMH, ofecne-

yuB NOJHYIO MEXaHHU3aUHI [OepeAauH packKara. M3 knerH -

1 B kaerb 1l Ob1 ycranossen o6BOZHOH anfnapar H BaJKO-
‘Bas apMarypa HOBOH KOHCTPYKUMH. ¥Ke B NepHOL OCBoe-
HHA CMeHHAs TNDPOH3BOAUTENBHOCTh CTaHa Npu paboTe no
HOBOH Ka/MGPOBKe NOBBICH/IAaCh B cpedueM Ha. 15 %, a Bbl-
X0/ BTODHIX COPTOB cuusujca Ha 38 % [10). Onnaxo xa-
JH6psl Kjered 1V u V GulIn ocTaB/eHBl cTapble, TO ecTh
6aJOUHOro THIA CO BCEMH OPHCYUIUMH HM HeJOoCTaTKaMH.

Brocaencteuu crad 260 Gbl1 pexoHcrpyuposan {18]
na noJsyunenpepeBHelil. [Ipouecc npokaTtkm Ha yHCTOBOH
JIMHHH Obla DOJHOCTHIO Mexauu3npoBan. Kanu6poska taspo-
BbIX Opoduse Ne 2, 3, 4 u 6 Obuia yCOBEpIIEHCTBOBAHA
C NPHMEHEHHEM TOJBKO OTKDBITEIX KanuGpoB co CBOGONHBIM
yuupenueM. [Ipn stom kanuopsr kiereii 11, 1V u V npu
npokarke npoduseds Ne 3, 4 u 6 OulIM TpelyCMOTPEHH
Kak -ofliye A1 BCeX 3THX npodued.

Ha wmeraninypruueckoMm xomBunare
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«O31» (Beurpusa)
NpOKATKa TaBpOBOH CTasld NPOH3BOAMJIACH C HCIOJb30Ba-

HiteM SaKpHITHX KaJau6poB Gamounoro Tuna. [1pu stom Beaen-
CTBYe MHTEHCHBHOTO W3HOCA BaJjlKOB PasMepPbl OTKPBITbIX
OJIOK  3HAUNTEJNbHO [PEBOCXOAM/IH  pacueTHble. Yacto
NPOHCXOAHJO 3alleMaeHHe noJoc B Bankax. [lostomy Ha
YIOM 3aBOjJe AJIAl BCeX TaBPOBLIX NPOPHJEH Gbll OCYIIECTB-
JICH repexo] Ha MPOKAaTKy B OTKPBITBIX Ka/JHOpax co CBo-
GojnbiM yuriperueM. I'lpy 3Tom pes3ko yayduIHIMch Kayecr-
BeHHbIE T0KAa3aTeJH.

Ha puc. 15 npuseneHa cxemMa o6pa3oBaHHA 3akara B
CTOBOM Kasu6pe NpH MpoKaTKe TaBPOBOrO NPOMH/IA
Ni 6 B oTKphIThIX Kaau6pax. Tako#t AedekT uHOrAa BeTpe-
yaercst NP NPOKaTKe TaBPOBBIX MNpodH./ed M 3aBHUCHT B
llepBYyio oyepelb OT pPasMepoB KanHufpa U peXHMa o6KaTHH.
Jlns ycTpanenHsa 3akara MoxeT ObITb DeKOMEHJIOBaH MoJy-
SOKpHITBIA npefuHcroBofi Kanubp (puc. 16).

NPOKATKA TABPOBOWM CTAJNIU
B TPEXBAJIKOBbLIX KAJIMBPAX

Jns  nonydeHHMs CJA0XKHEIX Opodu/edl npumeHnsercs
C1oco® MpoKaTKH B MHOTOBaJKOBbIX KJETAX O Tpex- H
WETHIPEXBAJKOBLIMH KannOpamu.

OrpacsneBolt JaGopatopHell NPOKATHOTO [NPOH3BOACTBA
Mariniroropckoro ropHo-MeTasuiyt ruuecKoro . HHCTHTYTa H
HepenoseukuM crajenpoKaTHbIM 3aBOJAOM MpeUIoKeH Cllo-
C0f 1POKATKH TABPOBOH CTalH B KJETSAX C TPEXBAJKOBBIM .
ikianopom [20]1. das HccsiefloBaHHS M IPOKATKH (HaCOHHBIX
lpoduaeit 6oi1a paspaboraHa KOHCTPYKUHA TPEXKJAETEBOro
nibITiHO-NpoMbliieHHoTo craHa 300 ¢ TpexBaJlKOBBIMH Ka-
JANGpaMH, HMEIOUIero CHAEAYIOULYI0 TEXHHUYECKYIO XapaKTe- -
PHCTHKY KaXkAoH KJeTH:

JuaMeTp BaIKOB, MM . . . . 4 4+ . .« 4 » 330
MaTepuas BaNkOB o 4 4 . . % . . . . . OTGeneHtbIfA
: - Y4YT'YH
Makcumanbablf KpyTawHA moMeHT, Hewm 4840
MakcumansHoe gaBjeHde Ha OAMH BaJok, H 61600
MakcuMa bHAs CKOPOCTb NPOKATKH, M/C 11

[lpuBon KaxkIO#H KJETH OT J[ABHraTesas MOLULHOCTBIO
19 kBt ¢ uncsiom ofoporos 750/1300 yepes pe)lyKTop THOA
PITY 300 ¢ NEepeNaTouHBIM HHCJIOM [ = 49.

Kann6poska tasposoii cranu 41 X 33 X 3,0 X 3,5 mm
/151 TOPMO3HBIX KOJIOAOK aBTOMOOMJS «MoCKBHY» Ha Tpex-
pasikoBoM crane 300 npuBenena Ha puc. 17. PazweMmnl Baa-
KOB pacnosioxenbl 0ol yraom 120°.

[Ipu npokarke TaBpoBo#t craan 41 X 33 X 3,0 X
x 3,5 MM B KseTax | ¥ 2 nonku npodu.isn passepHyTH Ha

3 9-4270 ‘ - 33"



BeJIMYMHY YyIJia, COOTBETCTBYMOLIEro pasheMy BaJKoB. KoH-
CTPYKIMSA Kajubpa 4HCTOBOH KJIETH J OTJHYAETCA OT Ka-
JAubpoB 1 M 2 B CBA3H C TeM, 4TO B Kasnubpe 3 IPOUCXOAUT
pasrubande NoOJOK TNpPodUaA. ‘
Mexonuan sarotoBka, nocrynatouiast 8 Kaaubp 1, pa-
GoTaiomui HonoGHO paspe3HoMy, npelcrasaser cofolt Kpyr
anamerpoM 34 mM. Bricokas TeMmeparypa 3aroToBKH 1103-
BOJIsieT JOCTHYb BBICOKOH CTENE€HH HEepaBHOMEPHOCTH fe-
tdopmauuu B Kaetn . B knerax 2 u 3 ocyniecrBasercs. 06-
XKaTHE IOJIOK H CTEHKH Npodu/is fo TpeOyeMblX pasMepos.

Puc. 17, Kanu6poska taBposoro npodpuas 41 X 33 X 3,0 X 3,5 mm
Ha TpeXBalKOBOM craHe 300.

Bo usbexanue nospaeHHs 60JbLINX BHYTPEHHAX Hampsike-
HHH Ka/uOpoBKa TaBPOBOH CTasd BHINOJHEHA C [pHMep-
HEIM PaBEHCTBOM KOS(M(HUIUEHTOB BHITSKKH MOJOK H CTEH-
KU B KJeTsx.2 u 3. - ‘ '
~ Jlns nosyyenusi TABPOBOM CTasM C 2KECTKHMH JoNycKa-
mu (nose Jonycka ue Gosee 0,15 mMM) pekoMeuayercd BTO-
polfl H TPETHH NpPOXOAbl OCYIIECTBJAAThL B MPeABAPUTENbHO-
HanpsXeHHEIX KJeTSX. - ;

Pesyabrarel HccnefioBanka (GOpMOH3MEHEHNA TaBpOBOH
CTa/H NIPH NPOKATKe HA CTaHAX C TPEXBAJKOBLIMU Kanaub-
pamu npuBeleHwl. B paGore [21]. ‘ N

Ha rtpexBankosom crane 300 npu npokaTke TaBpoBO#
CTaJH MaKCHMaJ/bHOe 00KaTHe 3a KaXKAblil [pONyCK MoiKer
pocruratb 50 %.  Taxas uHTeucuBuas AebopMmauusi Mo3-
BOJISIET TIOYTH BJBOE COKPATHTH YHC/IO MPOXOJIOB, 4 C/1eloBa-
TeAbHO, YMEHBIUHTb NAapK BaJjKOB.

Crioco® NpoOKAaTKH B TPEXBAaNKOBLIX Kajaubpax MoKHO
PeKOMEHJOBATh AJA [OAYyYeHHA TaBPOBOH CTa H CllelHalb-
HOTO HAa3HAUEHHS H CJ0XHOH (POPMBL C [OBBLIIEHHBIMH Tpe-
60BaHHAMH K TOUHOCTH Pa3MepoB.

B UYenabuuckoM TMNOJIHTEXHHUECKOM KHHCTHTYTE OCBOe-
Ha NpOKaTKa CTaJbHBIX (acoHHBIX npodued (B ToM uucse
W BBICOKOH TOUHOCTH) M3 YIJEPOAHCTBHIK, KaueCTBEHHBIX,
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MICTPYMEHTANBHBIX W JIErHPOBAHHBIX CTaJielf, CILTABOB M
IBETHLIX META/IIOB B KJIETSIX C MHOTOBAJIKOBLIMH Kasu6pa-
mu [22]. [Tpokatky Benu B kueru 150/150 ¢ YEeTHIPEXBAJIKO-
BLIM KaquGpoM ¥ B KJeTH 165/165 ¢ Tpex- u weThpexBas-
KOBbIMH Kanubpamu. [Ipokatka ocyuiectsassach 3a 1—3
fipoxona AJist HaHOOJ1€E MaCCOBBLIX NPO(HIEH, BIHCHIBAIOLIH X-
sl B Kpyr auamerpom 30 MM, KaK B ropsiueM, TaK U B XON0A-
tiom cocrosuuHd. CopraMeHT mnpodu/eld BKMOYaeT TaKxke
KpPecTooOpasHyl H TaBPOBYIO CTalb PasJHUHOMN KOH(pHUTrY-
pauuu, :
ITo Muennio aBropos [22], nyuwedi cxemofi npon3BoAcTEA
(hacoHHBIX mpPOdH/IE BEHICOKOH TOYHOCTH SIBASIETCA Clenylo-
l[ad: BOJIOYEHHE BarOTOBKH — (POKAaTKa Ha NPOMEXYTOY-
MBI M KOHEUHBIHl PasMephl WJIH TOpsAYas NpOKAaTKa 3aro-
TOBKH — IITH(OBKA NOBEPXHOCTH — NPOKATKAa Ha MpoOMe-
’KYTOUHBIH M KOHEUHbIH pasMephl. O6e cxempl sdheKTHBHbI
110 CPABHEHHIO C BOJIOUEHHEM [PH NPOH3BOACTBE (haCOHHbIX
npoduael BLICOKOH TOYHOCTH ceueHHeM Ko 100 mm2, Bhu-

_ChIBAlOWIMXCsA B KBaipar co cropoHod 10 mM. C ysenuue-

HHEM mJomany ceyeHHs! Npodu/el U HX CI0KHOCTH 3dek-
THBHOCTDH ORHMCAHHEIX CXEM YMEHbUIAeTCs .-

OreuecrenHblfl H 3apyOeKHBIH ONBIT MPOH3BOACTBA ta-
COHHBIX TPOQHJEH BBICOKOH TOUHOCTH [OKAa3bIBAaeT, YTO
llpUMEHeHHe KOMCHHHPOBAHHOTO Crocoba ropsuas NPoKaT-
Ka — pojioueHHe 3a 1—2 mpoxona oGecreynBano JyuirHe
0 CPaBHEHHIO C BOJIOUEHHEM TEXHHKO-3KOHOMHYECKHE MOo--
[KasaTeiu.

B npomecce neenenoBannit npomnecca NpoKaTki. B MHOLO-
BaTKOBOM Kajufpe Obl1a paspaBoTada TEXHOMOTHS WH3TO-
ToBAeHHA pabounx BankoB AuamerpoM 150 u 165 mm. Pa-
OouHe Ba/KH M0 Mepe HX H3HOCA MOI'YT NOABEPraThCS MHO-

TOKDPAaTHOMY BOCCTaHOBJIeHHI0. M3HOCOCTOHKOCTD BanKoB

AHCTaTOYHO BbICOKA. YeNsiGMHCKHM MOJHTeXHHYECKHM HH-
CTHTYTOM OBUIH [OJYHEHBI OMBITHO-NPOMbILINEHHEIE BAPTHH
¢¢MH (haCOHHBIX MPODHJEH BLICOKOH TOUHOCTH. Buenpenue
FOJbKO ONHOrO NPOpHJST B NPOM3BOACTBO a0 SKOHOMH-
vecknil abdexr cporue 10 thic. p. [22].

B n1aboparopuu npokartkn M KaJquGPOBKH SKOHOMHUY-
nHiX  npopuaed  J{HemponerpoBCKOro MeTanaypruueckoro
MUCTHTYTA COBMECTHO C IlHENPOMETPOBCKHM MeTannypri-
ecKUM 3aBofioM uM. KomuHTepHa paspaGoraHwl cnocol u
yCTPOMCTBO MPOKATKH TABPOBBIX NPODHJEH B MHOrOBAJIKO-
WX Ka/Iubpax B YCIOBHAX AEHCTBYIOWMX craHoB [23].

YerpolictBo npedcTaBaser coGoi BaJKOBYIO [IPHCTAaB-
Ky, W3rOTOBJIEHHYIO B BHJE KaCCETHl, BCTA3.1AeMOH BM2CTO
iKHero paouero BafKa YHCTOBOH KJeTH craHa. B Kacce-
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TE CMONTHPOBAHO ABa NMPUBOAHBIX MM HeNPUBOAHBIX Bep-
THKa/bHbIX BaJsika, o06pa3ylolHX BMecTe C BepXUHM pa-
60UHM BAJKOM YHCTOBOH KaeTH crana T-o6pa3Hblil Kaanop.

‘Kax foKasaju ONbITEbIE H ONBITHO-TPOMBILIIEHHBIE HC-
AHITaHHSA, NpUMEHeHHEe BaJKoBOH TIPUCTABKH TO3BOJSET
OCYIIECTBHTL MPOKATKY TaBPOBLIX Bpodu/ell B MHOroBaJf-
KOBHIX Kanu6pax B KJeTAX AeHCTBYOUIBX cTaHoB 0e3 npu-
MEHEHH# ClenyanbHbIX MHOIOBAJMKOBBIX KJjeTeH.

B npouecce BbNOJHEHHSA 3TOH HCCAEN0OBATENbCKOH pa-
60Thl HCHBHITHIBAJHCh MOAH(MHKAUHM TPHCTABKH C [PHBOA-
HBIMH ‘M HENpPHBOAHBIMH BaNKaMM, C DAachoJIOKeHHEM HuX
BEPTHKA/NbHO H TOX YIJIOM.

OcyuiecTBiieHHe IPOKATKY ONLITHO-MPOMBILIIIEHHOH Map-
THH B ofbeme 2884 T OKOHHO-paMHBIX MpodH/Iel Ne BIT u
6I1 ¢ HCNO/NBL3OBAHHEM BAJKOBOH NPHCTABKH C HENPHBOAHBL- |
MH Ba/JKaMmH, PacnoJoXeHHBIMH moj yrioM 10° K BepTH-
KaJIbHOH OCH, 00ecCleuH/H CYilleCTBEHHOE [MOBBbIIEHHE Ka-
uecTBa TpodHAEH H BOSMOKHOCTH HX POU3BOACTBA B MOJE
MHHYCOBOTO JOIyCKa. JKOHOMHYeCKas S(PpeKTHBHOCTb CO-
craeager 6,0 p. Ha 1 T npoayxuuH. 3

MPOKATKA HU3KOTABPOBOW CTANN
AN CBAPHbLIX WMPOKOMOJIOYHEIX BANIOK

HuszkoraBpoBele . npou/aAn HCAOJIbL3YIOTC B KayecTse
I0JI0K CBapHLIX ABYTaBPOBHIX 6ajioK. JlByTaBpoBHEe Gajiku
¢ MOJIKaMH M3 HH3KOTaBPOBLIX npoduneil Gosnee TEXHOJO-
FHUHBI B H3TOTOBJEHHH U PEMOHTE, ueM GalKu, NoJyueHHble
CBApKOM Tpex MJOCKHX 3/1eMeHTOB. [lepeHoc cBapHbIX WBOB
Ha CTEHKY 6JIaI‘0/Z[apH yia/JeHHIO HX U3 30HB! KOHOGHTPaLHH
HanpsXKEHHH = 3HAYUTE/NbHO -YBENHUMBAET [AMHAMHUECKYIO
IpOYHOCTH -6aJ0K A0 CPaBHEHHIO ¢ 6asnKaMH, U3LOTOBJICH-
HBIMH M3 TPexX MJAOCKHX 3JeMenToB. Huskoraspossle mpodH-
JHM paciMpfIOT TaKKe BO3MOXKHOCTb 3KOHOMHHM MeTa/a
34 CYET HU3TOTOBJIEHHA GHCTANBHBIX 3/eMEHTOB ABYTABPOBO-
ro ceuenus [13]. _ -
Us nposenennoro BHUVmMermaiuem TeXnuKo-3KOHOMH-
YeCKOro CpPaBHEHHS CBapHBIX GaJoK H3 HH3KOTABPOBHIX
upodueil 4 KataHblX 6aJ0K MOKHO 3aKMIOYHTD CIeAYIOlee:]
1. Tlpoussoacreo cBapHbiX GasloK And NyTed nopBec-
HOro TpaHcrnopra BulcoTOM 234—720 MM H MOAKPAHOBHIX,
6anok BuicoToit 600—1060 MM, oxBaTelBatoLlee MTOYTH BeCh
COPTAMEHT 3THX THUNOB 6a/loK, ABJACTCA SKOHOMHYECKH
BHITOLHBIM. - _
2. IlpousBoacTBO cBapHBIX GaloK OOLIEr0 HazHaYCHUS
9XOHOMHUECKH 1le7eco06pasHo NpH H3roTOBJAeHHH GaJfo
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nbicoTol Gonee 600 MM, ASsl Menbluell BLICOTH SKOHOMH-
UECKH BBITOJAHEE METOA NPOKATKH.

HusxoraBposeie npobuau KmeloT miupHiy nojok 200—
800 MM, BBICOTY cTeHKH 50— 100 MM, TOJIIMHY CTEHKH W
nosok 8—40 mm. JLaxke NpH HeGONDbUIOM YHC/IE THIIOpasMe-
POB 3TH TIPO(QH/IU NO3BONAIOT, BAPbUPYS TOMIHHY H BBICO-
Ty CT€HKH GaakH, KOHCTPyHPOBATh ABYTABPHL, pasHoobpas-
HblE 110 COOTHOIUEHHIO IJIOLIajell ceyeHHsl CTEHKH U no.nox
a TakXe NO_HX BLICOTE ¥ HIUPHHE,

OnbiTHasi TPOKAaTKa HWSKOTABPOBBIX Npoduiedt  Aas
cBapHbIX 0ajoK Obwla BpOBefeHa Ha MOJyHeNpepLIBHOM
crane 600 KommyHapckoro :
MeTajNypPruyeckoro 3aBoia
[13). Tak Kax HcHo/b30Ba-
HHE THIOBHIX CXeM NPOKATKH
TaBPOBOM CTa/JH B OTKPBITHIX
KaniHbpax ¢o CBOGOJHBIM

10

yulHpeHUeM Ha MoJyHemnpe- 75 Y
peiBHOM cTane 600 satpya- PR
HUTENIbHO BCJAEACTBHE HEIo- & s
CTATOYHOTO KOJHMYECTBA 3J- 29 i )
XepHBIX KieTed, To B Lenax o
YCTAHOBJCHHS  3aKOHOMED- - yeppix prTOueK (IeJell) NpH Ipo-

HOCTeH TeUYeHHA MeTassla B
TaBPOBLIX UYEPHOBHIX KaJub-

KaTKe TaBpoBbHIX MpodHIell Ha
BaJiKax nuamerpoM 210 MM,

pax ObLIM NPOBENEHHl SKCne-.
PHMEHTaNbHKIE HCCefoBaHusA Ha nadopaTtopHoM crane 210
(24]. B. kauecTBe HCXOLHOW 8aroTOBKH HCNOJB30OBaJH 06-
pasusl ¢ NPSMOYTONBHEIM MONEePEYHBIM ceUeHHEM TONIIHHON
ot 10 no 35 MM 1 wupuno# or 50 1o 200 mm.” MaTtepuan o6-
pasuoB MCr3kn. Temnepatypa HarpeBa o6pasuos 1200 °C,
Yrobel HCCeneNoBaTh YCAOBUA NOJAYyuYeHUs Haubosbiiel
BLICOTH CTEHKH, OBbLIM H3TOTOBJIEHBI YYTYHHBHIE H CTaJbHBEIE
BAJKU C BpPe3aMH. Pa3/iiuyHOH KOH(UTypaluuHu Ana GopMHpo-
BaHusd cTeHkH (puc. 18). [lpokaTka npon3BoAnIachk 10 TPEM
pasnnuHeM cxemaM. Mccsenosanue BrIABHIO HaHGOJBIIYIO
3Q(EKTUBHOCTL MOJYUEHHA CTEHKM MaKCHMaJbHOH BHICOTHI
AJISl CXEMBI C JIOXKHBIME (pJIaHILAMH TpaneneuanbHOR GOpPMBI
CO CTOPOHbl OTKDBITOrO Ba/Ka.

OcBoenye HU3KOTABPOBBIX npoq)ymeu 300 x 50 X 10x
X 6,5 MM 1 300 X 56 X 16 X 10 MM Grino npoBeleHO Ha
crane 600 no HoBoH cxeMe NPOKATKH C HCIO/Nb30BaHUEM
YEpPHOBLIX pa3pe3HBIX Ka/auOpoB ¢ [BYMS DaspesarolldMH
rpe6HsAMH (puc. 19) U3 NpsAMOYro/ibHOH 3aroTOBKH .cede-
nuem 175 X 270 wmm. B cxkobxax Ha puc. 19 ykasaHsl pas-
Mepbl YepHOBbLIX KasiuOpos Aas npoduias 300 X 56 X 16 -X
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Puc, 19, Cxema npoxatku HusxoTaBpoabxx hpoq)pmeﬁ 300 X 50
Ipy X
X 10X 6,5 mM 1 300 X 56 X 16 x 10 mm Ha cTane 600.

X 10 mm. Ilpodnau Gbitu npokataHsr us cranu MCr3en,
MCr3kn u 45. Tpokarka ocymIecTBJIsIACh B BOCBMH tacon-
HplX KanuGpax. O6Wwuit nepenaf Temnepatypsl or Kanubpa
3 1o kanubpa 8 coctaBus s npoduas 300 X 56 X 16 X
X 10 MM okonc 200 °C. Temneparypa KoHua NIPOKAaTKH
960—970 °C. Ipoxarantsie 1podHAH COOTBETCTBOBAJIH TeX-
HHUECKHM YCJIOBHsM. Pe3y/bTaThl OCBOEHHS OBITH IpHMe-
HEHBEl B NPOHSBOACTBEHHOH Ka/IHOPOBKe Ba/JIKOB, 1O KOTO-

38.

poii Ha craHe 600 6bLIH BPOKATAHS HU3KOTABPOBbIE NPOPH-
an 340 X 54 X 14 X 6,5 MM u 375 X 88 X 32 X 16 mMm.

Bo BHMHwmeT™mame coBMecTHO ¢ MIHCTUTYTOM 3/1€KTpO-
ceapkd AH YCCP um. E. O. Tlatona 6bl1a paspaGortana
(9] nuHUST IS NOTOYHOTO H3TOTOBJIEHHS CBapHHX [BYTaB-
POBbIX Ga/lOK C MOMOIILBIO CTEIKOBOE BEICOKOUACTOTHOH CBap-
K. Ha 5TOH JIHHHH MOZKET OCYIILeCTBAATLCS CBapKa ILHPOKO-
NOJIOUHLIX H JAPYrUX BHAOB Gasok Bhuicotod ot 300 no
500 MM, ¢ mupuHO# Mook A0 300 MM, CO CKOPOCTBIO OT 5
70 20 M/MHH NpH TOPH30OHTAJNBHOM PACIOJIOKEHHH CTEHKH.
MaxkcumanbHass AJMUHA cBapHOH Oanku 6 M. Jlad CTEHKH
GaJKH HCMOJb3yercsl JHCTOBOH MPOKAT ¢ .00pe3aHHbIMH
KDOMKaMH TOJIREHOH oT 4 1o 12 MM u mupuHoi ot 200 fo
400 MM, a AJdA 0OJOK GalKu — MOJOCH U3 HH3KOTaBPOBLIX
npopuser. [Ipouecc cBapku ¢ (pHMEHEHHeM BEICOKOYacC-
TOTHOrO HarpeBa B HECKOJIbKO pa3 [pPOU3BOJUTENbHEe AY-
roBof CBapkH, 06OpyJOBaHHE MOTOUYHOH JHHHM MpOILe H
JellieBsie NPOKATHOTO.

[luTanne HHAYKTOpPOB JJsi HarpeBa KpPOMOK Npodu/s
N0/l CBAPKY OCYIIECTBJSETCH OT YeThIpeX BBHICOKOYACTOTHBIX
reHepatopoB 100 kBt kaxzet uyacroro#t toka 8000 I'm.
Co6CTBeHHO JIMHUA 3aHHUMaeT miaomanb 4 X 12 M, obuias
Macca MexanHueckoro oGopyjosaHusa 30 T, obmas ycTaHOB-
JIeHHas MOlHOCTh saekTponpuBogos 900 kBr. O6opynosa-
jHe JHHHH ofecleuuBaeT HeoGXOOHUMOE B3aHMHOE MOJIOXKe-
IIHe CBapHBaeMbIX 3JeMeHTOB Npoduss nepel UX CBapKoH,
COefHHEeHHE 3JIEMEHTOB PodUIs ¢ IOMOLLbIO BEICOKOYACTOT-
HOM CBapKM C NOCAeNyIOL[UM HOPHMeHeHHeM TepMOMeXaHH-
UeCKOTO YIOPOUHEHHA CBApHOro mBa. JIMHHA COCTOHT M3
3arpy304HOTO yCTPOMCTBA, ABYX TPEeXPOJHKOBHIX TIuboy-
NbIX MALIHH, YCTAaHOBKH (HKCHPYIOWHX POJMKOB, MABYX
ITHLYKTOPOB [AJs BHICOKOYaCTOTHOTO HarpeBa KPOMOK 3Jie-
MEHTOB Npobuna nepel HX CBapKoi, ABYX pabouyux KJjeTeH
! XOJIOCTOI'O MPHEMHOrO pOJbraHTa. '

'C NOMOILUBIO H3JI0KEHHOro Bhblle CMocoba MOryT OHITh
H3TOTOBJNEHBl pa3/MYHble BHAH JBYTABPOBEIX Npodumed,
KOTOpBIE TPYAHO HJH JlaxKe HEeBO3MOXKHO MOJYYUThL NPOKaT-
KOH, Hanpumep,-6alKH JJs nyTell NOABECHOTO TPAHCIOPTa
¢ OpoQUAKPOBAHHBIM HHIKHHM I0SICOM, ACHMMETDHYHBIE
NnofKpaHoBHe GajkH, OHcTanbHBIe Gankd, T. €. Ganku, B
KOTOPBIX MOJIKH H CTEHKH BHITOJIHEHB! H3 PAa3JMUHBIX MapOK
cTanud, W Apyrue BuAbl npoduJe.

DKOHOMHYECKHE pacueThl MOATBEPIKAAIOT. BLICOKYIO -
{)eKTHBHOCTb crHOcO0a MOTOYHOIO NPOH3BOJACTBA CBAPHEIX
JBYTaBPOBBLIX NPOQHIEH C MOMOIIBIO BEICOKOUACTOTHOH CBap-
ku. a8 nosbllieHHa KavecTBa H addertnsHoctd BHUM-
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METMAILl NPENJIOXKHI HCIONB30BaTh B KAUECTBE CTEHKH CBap-
HOH 1ByTaBpOBOH GajKH MOMOCH C BHICAXKEHHBLIMH KpOM-

KaMH, T. €. ¢ KpOMKaMH ToainHo#d Ha 30—40 % 60J1bUJev

. YeM TOJIIHHA caMolt noJocel [9].

FNABA 3

HCCNEROBAHME ®OPMOU3MEHEHKUA
NPU NMPOKATKE TABPOBOW M KPECTOOBPA3HOH CTANMMU

PACYET ®OPMOU3MEHEHMS
B PEEPOBbIX TABPOBBIX KAJIMEPAX

Teoperuueckne uccnenoBanus HopMOM3MEHEHHS M pac-

XOJla SHEprHH B PeGPOBHIX M MJACTOBbIX KaAHOpax MpH Mo- |
MOLIY BAPHALHOHHBIX [PHHIUUNOB MEXaHHKH U3JIOXKEHB B |

pa6orte [25].

Ha puc. 20, a npeacraB/ieHo nonepeyHoe ceyeHue oua-

ra gepopmaluuu B peGpoBoM TaBpoBOM KaiuGpe. O6KHMa-

eMBIMH 9JIEMEHTAMH ABJAIOTCS MoJaKH. O6XKarHe no BHICOTE:
CTEHKH B pacueTHOH cxeme orcytcrByer. Ha o6enx nonkax .
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Puc. 20. Honepeqﬂoe ceyeHHe ouara HepOpMauMH TPH npoKaTKe
TaBpOBLIX HpoduJell:
a — 8 peGpOBBIX, 6 — B MIACTOBBIX KanHGpax.

eCcTb KPHTHUecKoe ceuenue b, (puc. 20, a), KoTopoe npej-
cTaBjser cobofl rpaHHIy pasjela TeYeHHs MeranJa B-

nonepeyHoM Hanpasaenud. Hepopmauus va yuactkax | u
' 2 aKTHBHas, T. €. 5TH YYACTKH HEMOCPEICTBEHHO O6XKHMa-
TCA BaNKamu. [lebopMauusa yuyactka 3 npoTekaer Mox
BO3JECACTBHEM OOKOBOFO JaBJIEHHS] CO CTOPOHHI MeTalia,

nepeMelaroLLerocst 13 yqacrxa 2B [1onepeyHoM Hal'lpaBJIe- i
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MMM, ¥ NOJA BO3AEHCTBHEM CHJ, PaCTATHBAIOLIMX YUYACTOK
3 B mpojoJbHOM Hanpas/ieHHH. MeTana yyacTka 4 HCHBITHL-
BaeT ebopMalHIO NPOAOJBLHOrO PACTSKEHHS 38 CUET CHJI
B3aUMOAEHCTBHS, KOTOPHlE BO3HHKAIOT BOJHM3H NOBEpPXHOC-.
TH CTbIKa y4acTKoB 3 M 4. OueBHIHO, YTO STH yYacTKH fe-
OPMUPYIOTCS 3a -CUET YACTH SHEPIHH, NONYUaeMOH aKTHEB-
HEIMH ydacTKaMH OT BaJ/lKOB.

OnbiTHEIE AaHHBIE CBHAETE/BCTBYIOT O HAJIHUHH BecbMa
3HAUATEBHOTO NEPETeKaRHs METa/Ia B cla6006KHMaeMble
yacTd., Pacuer Ko/uyecTBa MeTasja, NEpeTeKalollero K3
MOJIOK B LEHTpa/bHYIO 4acThb rIpO(bHJIﬂ npeicrasJisieT co-
60H TpyAHYHO 3ajauy, TaK KaK KOJHYECTBO NepeMelao-
IIerocss MeTajya SaBHCHT OT KPHTHUECKOro cedeHHs b,
noJioXxeHye KOTOporo B ofleM ciydae BCerja HEHSBECTHO.

DKkcnepuMeHTaJbHBEIE HCCAeNOBaHHA OCOOEHHOCTEH Je-
(opManui B peGpOBHIX Kaaubpax npuBeleHHl B pabore [26].
B uccnenoBaHUusX MpefycMaTpHBANOCh BHICOTHOE oGxaTHe
CTeHKH H ee GOKOBoe 3allleMyeHHe. AHalH3 3MOpP OTHOCH-
TeNbHOH NPONONBHON HepopMalyy NOKa3blBaeT, YTO Xapak-
Tep W3MEHEHHs MpOJONbHOA AeopMalHH OAHHAKOB AJf
BCEX 3JIeMEHTOB ouara fAedopMmaluH, OJHAKO 3KCIEPHMEH-
TaJibHble 3HAUEHUS KDHBBIX YACTHBIX OTHOCHTEJBHBIX YA-
JMHEHHH HMMEIOT pas/HYHOe MOoJIOXKEeHHe MO JJIHHe ouara
redbopManui. B cedeHHAX Ha MOJNKAaX OHH CMelleHb K
MJIOCKOCTH BHIXOJA H3 TeOMETpHYecKoro ovara JedopMa-
UMK, a B [EPEXONHOM YUacTKe M CTEHKE — K IJIOCKOCTH
BxoJa. MakcuMa/sibHaa HepaBHOMEPHOCTb I[POROJBHOH Ie-
dopMauHH, TaKHM 06pasoM, HMEET MECTO Ha rpafmuax
PeOMETPHUECKOr0 oYara -AehopMalli.

[Tpn uccnenoBaHnK nonepedHoll AepopMallHH yCTAHOB-
JeHO Ha/NHyYue 3HAYUTE/bHBIX MepeMelleHHH MeTajna - no-
JIOK B epexofHbifl yuacTok (yvyactok 3 Ha puc. 20, a), a’
TaKKe pasidude BHICOTHOH ~JeopMalyH MO TOJIIHHE
cTeHKH, ¥ TMOBEpXHOCTH KOHTAKTa MeTalla C 3aKpHITOH
yacThlo Kaaubpa JAebopmauus Bhime. Bosblnyio posib B
BLIDABHUBAHUH JLepOpPMAallHH MO BCEMY CEUEHHIO [OJIOCHI -
WrpalOT BHEMIHME 30HBI, KOTOPblE HMET 3HAYHTENbHYIO
NPOTSKEHHOCTb, MpEBHILAIILYI0 JIHHY TIeOMEeTpHYecKo-
ro ouara jedopmanyi.

[Tapamerpsl npouecca npokaTtku [25] B pe6poBoM Kanu6-
pe (puc. 20, a) crepyomue:

k. _hy _ bo—bp
my= by—bp My = 2b, ' n= l ’ )
n=i" 0= SetSi Hobp Doy T
hy T Sl+ Ss by (bg — bp) v Ts
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‘MaJla N0 OTHOLIEHHIO K OOLIeH MOIIHOCTH BCEX BHYTPEHHHX

rie W — x03(¢duiieHT pa3BHTHA KOHTAKTHBIX HaNpsiKe-
HU#; T, — KOHTAKTHO® HalpsiKeHHe TPEHHS; T, — Dpeled
TEKyUueCcTH ApH CABHTE.

B KauecTBe BapbHPyeMbIX DapaMeTpoB AjA peSpoBuro
Kanu6pa (aHaJOrHYHO LJ5 1NaCTOBOrO M KPecTooBpasHoro
Kanu6pos) OblAM OPHHATH COOTHOLIEHHe MEeXAY Jaorapud-
Mamu nonepeuno#t (B = b,/by) u BeICOTHOR (l/M = hy/hy)
nedopmausimi a = Ig B/lg (I/m) u kosdduuuent, onpe-
IeNSIOMUE  [IOJOXKEHHE KPHUTHUECKOro CeueHHs @y =
= b,/b,. [lpn pelienny BapHAIMOHHOTO YPABHEHHS C.yue-

TOM MPaKTHYECKHX KalHuOPOBOK CbLIH MPHHATH CJAELYIO-

uiMe npeneibl H3MEHEHHs [apaMeTpoB NPOKaTKH: my =
=0.2..14 m,=0,5...1,5; n = 1,0...1,5; = 0,5...0,8;
0= 0,4...3,0; ¥ = 0,5...1,0. Ina pe6poBBIX, N/aCTOBBIX
U KpecTooOpasHblX KaJiuOpoB H3MEHEHHE BapbUPYEMbIX
fapaMerpoB a U az GblIO NPKHATO B CEAYIOUIHX Npeaenax:
a = 0,15...0,915; a; = 0,20...0,920 c pa3neieHHeM Kax-
IOrO HHTEpBajia Ha JecsaTb PaBHBIX uacTef.

[Ipu BBIUMCJAGHHH OLHOTO MHHHMYMa CyMMAapHO#i MOLI-
HOCTH BCeX COMNpOTUBJEHUH Aedpopmanuu 2N NOACUUTHIBA-
ndock 100 3mauennd dyHKUHOHaJa Ansa XN, H3 KOTOPBHIX
BLIGHPANOCh HaWMEHplee, COOTBETCTBYIOILEE ACACTBUTEN b
HBIM 3HaueBusM XN, a U az AAA 3aJaHHOH Tpynmsl napa-
MEeTpOB.

Jns npoBepkd TOYHOCTH pelleHHst OblJIM [POBEAEHE]
ONBITH Ha naboparopheix cranax 130 n 200 no npokatke
KpecTooOpasHblX NpoHIed H M0J0C TABPOBOTG CEUEHHS B
pe6poBEIX W fsacToBbix Kaaubpax [25]. Marepuan ofpas-

LOB — CBHHEIL. CpaBHeHI/Ie PacCy€rTHBIX W SKCNEePpHMEHTaJb-.

HBIX JAHHBIX 0A/0 YAOBJIETBOPHTENbHYIO CXOAUMOCTb.

‘Ananus TabiMUULIX RAHHHIX fIO3BOJSIET CASAATH CJeAy-
IOI[HE BhiBOALL. :

"B pe6poBLIX TaBPOBEIX Kannbpax Kos(pQHLMEHT BBITSAXK-
KH A 3HAUUTEIbHO 33BHCHT OT KoaddpuiHeHnTa ofKaTHs
1/, cooTiowenns niowagell HeoOGMHMaeMblX (CTEHKH) U
o6kuMaeMbiX (moJox) vacreil npobuns © u dopmsl none-
DEUHOro CceuyeHus MOJIOK mMm;. 3aBHCHMOCTh KO3(pHLHEHTa
BLITS’KKM OT Ko(pduunenra otxarus 1/n n napamerpa ©
CYeBHAHA, TaK KaK C yBelHueHHeM o6:KaTHs Ko3dhpUIHeHnT
BLITAKKH JOMKEH BO3pacTaTh, a IPH YBEAUUEHHH NJomany
HeofKMMaeMblX yacTed yMeHbuiaTbest. [IpH COOTHOUIEHHH
HeoB:KHMaeMHIX U OGKHMaeMblX yacreft npoduas © > 0,4
KO3pHUMEHT BBITAHKKH 3HAYHTEJNbHO 3aBHCUT OT KO3(du-
UHEHTa PAa3BUTUs KOHTAKTHBIX CHJI TpeHusi ¥.3To ABenue
06bsICHSIeTes TEM, UTO MOIIHOCTb BHEUWIHHX CONMPOTHBJCHHH
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i BHemHUX conpoTuBaeHuii. [losoxkeHue KPUTHUECKOTO
CeueHHus b, 3aBHCUT OT MapaMerpa ;. Pe3yabTaTsl pemeHus
sl pe6poBOro, MJacToBOrO H KpecTooOpa3HOro Kaaubpos
o6pabaThiBaJUCh O MeTOAy HaHMEHbIUHX KBaApATOB.

Has pebpoBoro Kanubpa nonyueHsl ciepymomie Gopmy-
JIBL:

a; = 0,55 40,12 (m; — 0,2). 2
Ecnu 0,2 < my, << 0,8, 1O
Ig % = [0,7346 — 0,0933m, — (0,1616 — 0,056m,) 0] Ig 1/7.
3)
3Has KodpPUIUUEHT BHITAKKHE A U 10JOXKEHHE KPHTUUECKO-

o ceueHHs b,, M3 yCJIOBHS [OCTOSHCTBAa OGBEMa HaXOAHM
YTAXKKY CTEHKH ' -

PACHET ®OPMOU3MEHEHMA
B MJIACTOBbLIX TABPOBLIX KAJIMBPAX -

B8 naacroBom Kanu6pe (puc. 20, 6) o6:kHMaemas yacTb
npotduas (CTeHKa) JeNHTCS KPHTHUYECKHM ceueHHeM b, Ha
yuactku I u 2. Tlpu paccmorpenui dororpapuu nepopmu-
pOBAHHOH KOODAMHATHOH CETKH NONEPEYHOro CeueHHs 1o-
JIOCHl OC/Ie NPOKATKH B MJACTOBOM KaJjubGpe SICHO BHIHO
[25]. cymecTBOBaHHE NPOAOJBHO-BEPTHKAIBHOTO KPHTH-
4eCKOTO ceuenus b, Ha yuactkax I v 2. Metann, cMellenHbi -
B NONEpevyHOM HalpaBJeHHH Ha yuacTke /, HIeT Ha yumpe-
Hue CTEHKH 1O pasMepa by, a Ha yuyacTke 2 — Ha o6paso-
naHue nepenojHeHys (namnaca) co CTOPOHHI OJOLIBE! NPO-
(puasa. Ons yMeHbUIEHHS NepENoJHEHHS HJH TOJHOTO €ro
yCTPAHEHHS Ha ydacTKe J 3ajaBaeMOW MNOJOCH NperycMart-
pHBaeTcsi BOCHYTOCTD.

Yuactok 4 (nonku) Bo H36exKaHKE 3aLIeMNeHHs, KaK npa-
0JI0, B MPAKTHYECKOH KaJAHOPOBKe He N0/1BepraioT GOKOBbIM
ofxaTuaM. KOHTPO/ab NOJNOK MO BHICOTE NPH DEUIEHHH He
yuuTHIBaeM, a olpefenseM MNOJHYI0 YTSKKY NOJOK. B or-:
Jilune ot peGpoBOTO Kanubpa npd AehopMauuu B [J1aCTO-
nHiX Kanubpax OTCYTCTBYET IepeTeKaHue MeTaljla U3 ak-

THBHOTO y4yacTKa 2 B 3aKpHITYI0 4acTb Kanaubpa. Torzaa

HLICOTY TMOJIOK [, Moc/e MpomycKa onpeietnM Kak Hy =

- Ay/V L. Ananornuso onpesensieTcs u TOMIHMHA [OG/IE
nponycka. -
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Tlepexoa meTanna U3 yuyacTka Z B yuacTok & onpegesi-
€T cTpeqy nporuba MOAOWBE Adc B NpelblAyLIEM [0 XOAY
npokaTku peGpoBoMm Kanubpe. Yuactku 3 u 4 sBAATCA
NaCCHBHBIMH.

V3 paccMOTpeHHOH  KMHEMATHYECKON CXeMb( TeueHus |
MeTania ClelyeT, 4To GpH NPOKaTKe B N/ACTOBBLIX Kalub-

pax NPOHUCXOAUT TOJBKO YTSKKa MOJOK NpodHs.

[Tapamerpsl - mporecca mnpokaTkH [25] B muacroBowm

kanu6pe (puc. 20, 6) caepyromue:

m1=-“—ho; m2=_h°_; n=_b°_'
% b I .
_ h. 0 — Ss+ Sy =5 -Hobp |/ Tk ©)3
hy ’ Si+ S, by (6o — bp) s Ts

Bapbupyemble napameTpe a H ds.
[Ipy pemeHHH BapHALHOHHOIO YpPaBHEHHSI C YUYETOM
NPaKTHUECKHX Ka/inOPOBOK OBUIH NPHHATH CJefyiollue

fnpelessl U3MEHEHHs NapaMeTpoB NpOKaTku: m, = 0,1...

..04; my=04...1,2; n=12...3,0; n = 0,5...0,8; 6 —
=0,5...2,0; ¥ = 0,5...1,0.

Ananu3 TabJIUYHBIX JaHHBIX, NOJYYEHHBIX B pesysbTaTe
pellleHHs, NO3BOJIAET CLeNaTh CJASAYIOUHE BEIBOJNI.

Hns naactoBeix kanu6pos npu © > 0,4 kosbduuuent
BLITSIKKH A 3aBHCHT OT MapameTpoB my, 1, 1/m 1 O, a 3a-

BHCUMOCTb KO3(phULHEHTa BLITAXKKH OT napaMeTpa my

HACTONBKO HeCcYIecTBEHHa, UYTO €10 MOXHO mnpeHebpeub.
Bnusuue dopmel ouara nehopMaluu CTeHKH npodunsa (na-
pamerp ) Ha KOI(DOUUHEHT BHITAXKKH A CKa3hIBAETCS B H3-

MEHEHHM JJHHBI ouara JepopMalvH ¥ B YBEJIHYEHHH A
npu. yseauueHun n. [Ipy yBesuueHHHM mapamerpa g, Xa- |

pakTepu3yiolero ¢GopMy IMONEPeyHOro CEeueHHs - ydacTKa
3, 8a CueT yMeHbUIEHHA pasMepa b, pe3Ko yMeHbluaercs
MOIIHOCTb B3aKMOJeficCTBHUSA y4acTKOB 3 u 4 W BO3pacraer

Ko3pdunreHT BBRITSKKH. [losoKeHHe KPHTHYECKOro ceye- |
HUs (BapbHpyeMBlli -NapameTp @g) CYLIeCTBEHHO 83aBHCHT OT

napaMerpoB My H M.
Ons kosdhdunueHTa BLITAXKKH B IJ1aCTOBOM Kanu6pe

. MOJIy4eHHI cneﬂy}omne opMyJIbl:

npy my, = 0,4

lg & = (0,8256 — 0,244 -+ 0,0445n) Ig Tl ;

npu m, = 0,8 (6)

Ig A = (0,8706 — 0,316 + 0,0445n) Ig —1;— ;
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npu my, = 1,2
lga = (0,7766 — 0,4040 - 0,0445n) g nL .

BapbupyeMblii napamMerp MNOJMOKEHHS KPUTHUECKOTO ceue-
HUA @g CYLIECTBEHHO 3ABHUCHT OT 77l; U /My U NpH o6paboTKe
JAHHBIX N0 METOAY HaMMEeHbIIHX KBaJpaTOB aNIpPOKCHMH-
pyerca dopmyaoh

ag = o = +0,lmy.  (7)
[Teperekanue meranna us yuyacTka 2 B yuactok 3 (puc.
20, 6) onpeneasier cTpeny nporu6a NOAOLIBHL adc B mpenbl-
IyleM 1o XOAy NpPOKAaTKH pebpoBoM Kanubpe. [laomanb
¢urypsl abcd HaxXoIMTCS M3 YCIOBHA NOCTOSHCTBA OGBbeMa

Satea = b (B — 1) hep = 2655k (W —1)i e

HasHayasi KOHCTPYKTHBHO (OpMy JlamMmaca, MOXKHO M3 BhI-
paxeHHus (8) Ha#TH cTpeny nporu6a cerMeHTa B Npenbly-
HIeM [0 XOAY MpOKaTKH peGpoBoM Kanubpe. ;

llupuny crenku (pasmep b;) mocjie mporycka onpee-
JSIIOT [0 ypaBHEHHIO

Ayl
b= by a4+ (1 —ay T] Tl
KOTOpOe TOJyYeHO M3 YCJIOBHs [OCTOSIHCTBA 06BEMA.

" PACYET (DOPMOM3MEHEHKS
MPU MPOKATKE KPECTOOBPA3HbIX MPODUIEA

PaccMOTpHM KHWHeMaTHUYeCKyIo CXeMy TeueHHs Meransa
B KpecrooGpasHoM Kanubpe (puc. 21) [25]. [Tosaraem, yro-
HENOCPEACTBEHHOMY 002KaTHIO BaJKaMH MOABEPraloTCs TOMb-
K0 OOKOBHle yacTH (nosakd). Tak Kak upodusb HMeer JABe
NJIOCKOCTH CHMMETDHH, TO MOXHO OrpaHHYHTLCS PAccMoT-
peHueM OIHOH ueTBepPTOH uacTH odara AedopMauMH.

B kpecroobpashom kanubpe of:xkuMaeMble 4aCTH Npodu-
s (yuacTku [ W 2) paspgefeHbl KPHTHUECKHM CeueHHEM
b.. Ha yuacTke / nonepeurrle mepemelleHHs] MeTalaa CO3-
AaloT yUIMPeHHe 1N0JI0K npobuis, a Ha ydactke 2 32 CyeT
nonepeyHEX NepeMellleHHil MeTalll nepeTeKaeT B LEHTPalb-
HYIO 4acTb (yYacToK J), KOMIEHCHPYs TeM camblM YTAXKKY
rpeGus (y4actka 4). OueBHAHO, YTO CKOPOCTh TOMNEPEYHO-
ro nepeMeleHHs B KPUTHUECKOM CeUeHHH b, paBHa HYJIO H
HMEET pAasHBle 3HAKH CIOpaBa U cJjeBa OT ITOr0 CedeHHsl.
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O6a yuacTka I u 2 ABIAIOTCA aKTHBHBIMH, MOCKONBKY HX
IebopMalus OCYMECTBAAETCS 3a CYET HENoCpPeACTBEHHOIrO
o6XKaTHs BaJIKaMH. : :
. Tak kak Ha npakTHKe o6KaTHs rpeSHs npelycMaTpH-
BaeTcs JIULb [Jis] KOHTPOJIS €T BLICOTHI M [PH PEIEHHH He
yuHThIBaeTCs, TO fAehopMalus Ha ydyacTKe 3 OCYIlecTBaAeT-
csf 8a cuer GOKOBOro AaBJIEHHA CO CTOPOHHI ydyacTKa 2 H
NPOROJILHOTO pacTs:KeHHs, B 3aBHCHMOCTH OT BeIHYUHEE
IPHTOKA MeTa/ljla CO CTOPOHBI yyacTKa 2 BBICOTA yuyacTKa
. - 3 B npouecce aepopma-
4| LUK MOXKET KaK yMeHb~
L] IIaTbCA, TaK H YBeJH-
; uHBaTbCA. YUacToK 3,
I AedhopMUp YO HHCS O
A JelicTBUeM pacTAruBa-
IOIHX H CKUMAIOMHX
YCHJIMH, HENTB3S CUHTATD
2SS NOMHOCTBIO AKTHBHEIM
KaK yuacTkr I u 2,
HJIY [IOJTHOCTBIO TIACCHB-
HBbIM, KaK yu4acTok 4.
Yuactok 4 pgedop-
MHDYeTCS JIHIIb 3a CYeT
NPOAONBHOTO PACTSIKE-
HHS U NMOJMHOCTBIO Mac-
cuBed. [lomepeuHas u
. BRICOTHAs1 AedopMalus
3TOTO yuacTKa mpef-
: CTaBJISAIOT COBOH yTSK-
kv, [lpy omnpeneseHHBIX COOTHOLIEHHAX pa3MEpOB ouara
AedopMmanud  KpecroobpasHoro npodusaa BO3MONKEH, Kak
370 CJEAyeT M3 OINBITOB, HACTONBbKO WHTEHCHBHBIH NPHTOK
MeTa/la K yuacTKy &, UTO NPOUCXOAMT NpHpalieHue oolei
BLICOTHI cpedned HeobxxuMaeMoi uacTH npodusas. Takum
06pasoM, BBICOTHAS YTSIKKa y4acTKa 4 MOJNHOCThIO U Aaxe
C M3JIHIIKOM KOMIEHCHDYETCs MpHpAIlleHUeM BLICOTH yyacT-
Ka 3.
[Tapamerpsl npolecca OpokaTkd B KpectooGpasHom
Kanubpe chaeaymoliye: ' :

Ho
A

LRSN

]
4
=N
N7
%
A
4]

NN\ TZZ]

"é,

Puc. 21. Ilomepeunoe ceueHue .oyara
_HedpopMallH TIPH NpoKaTKe KpecToob-
pasHbix nmpodHIel,

_ ho . — hu . _ bO"‘bp -
=g —t, M=, "= ’
hy . _ S+ S Hﬁbp S\ T
n= By o= S +S. T hy (by — bp)

Bapbupyemble mapamMeTpbi a H ag..
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Tlpu pewennn Bapuannousoro YDaBHEHHA C yueToM
MPAKTHUECKHX KANHOPOBOK ObLIW NPHHATE CAEAVIOmUe
MpELe/Nbl H3MEHEHHS rapaMeTpoB MPOKaTKu: m, = 0,2...
14 my=0,5...1,5, n=1,0..2,5 0 = 0,6. ..3,0; n =
=0,5..0,8; ¥ = 0,75. Ananua TabauuHpX JIAHHBIX,
HIOJy4EHHBIX B pe3yJbTaTe pelieHHs, [03BONSeT CreNaTh
CJIEAYIOUIHE BLIBOAMI.

B kpecroo6pasusix kanu6pax KOI(DpUIUHEHT BBITAKKNA
A CYIECTBEHHO 3aBHCHT OT napamerpos 1/m u ©, HeckoNbKo:
MCHbLUE OT /72, H 7 U [OUTH He 3aBUCHT OT H3MEHEHHA Napa-
METpa my, XapakTepH3YIOLero (hopMy MONEpeyHoro ceue-
HUs yuactka 3. [lonoxeHue KpuTuueckoro ceuenus b, B
naubosblesl CTeNeHH 3aBHCHT OT napamerpa m,.

Has kpecrooGpasHoro Kanubpa mocne o6paGoTKH Tab-
AHUHBIX NAHHBIX MO METONly HAUMEHDbUIHX KBaJpaToB MOJy-
HEHBI 3aBHCHMOCTH KOS(OhHUUEHTa BBHITAKKH A oT O, n n
Im ans pasauuselx m, npu 0,4 < O < 3,0:

npu my = 0,2
lgh = 10,5—0,1156 4 0,0467 (n — 1)) lg - ;
npH m, = 0,8
; I (10)
lgh = 10,4 — 0,13156 + 0,0467 (n — 1)] Ig foid

npu m; = 1,4

lgh = [0,252 — 0,0676 -+ 0,0467 (n — 1] Ig —,i—

[lonoxenre KpUTHUECKOTO ceueHus b, cyulectzenno 3a-
BHCHT OT napamerpa mj; H MOXeT GbiTb ONpEAeJeHo no
popmyane '

by : ) \
b = 0,48 + 0,133 (m, — 0,2). (1)

Qg =

Hcnosip3ys yc/ione noctosHcTBa o6beMa, nonyanm Gopmy-
Jy LA YTAXKKH rpefHs 6 ¢ yueToM nepeTekanus merasa

. K hy [ (Ho—hy) aghy [ 1 -
b= 1o __ 0 0 0 3% (1
m = [t 2 ()]

1

* (19




SKCMEPUMEHTA NbHbIE UCCHELOBAHMA DOPMOU3IMEHEHUA
MPU MPOKATKE TABPOBOW WU KPECTOOBPA3HOM CTANU

[Npu Kaan6poBKE T@BPOBBHIX H KpecToo6pasHLIX npobhH-
fefi CylecTBEHHOE 3HaueHHEe MMeeT OMnpeie]eHue dbopmo-
y3MeHeHHs B MepBbIX M0 XOAy MPOKATKH acoHHbIX KaJuG-
pax, B KOTOPHIX OCYHleCTB/sETCA nepeoHauaNbHOE POPMH-
poBaHué Mpodu/Is U3 3arOTOBKH NpAMOYTOJbHOrO, KpYT-
JIOrO HJIM KBaApaTHOro. CeYeHHs. ,

Of TOUHOCTH OLEHOK ¥ pacueroB KO3(HIHEHTOB BbITXK
kY A, yuperus f u, ocoGeHHO, YTAXKKH 8 HeoBKHUMAEMBIX
8 yacTet npobuIsa
i ynca0 (acoHHBIX KanuGpoB
; W 5pdeKTHBHOCTb  KasuG-
POBKH.

g
)
#,

4,
H

5 [27] 3KCriepUMEHTaNbHBIE UC-

Puc. 22. CxeMa  GopMOH3MEHEHH
fp AMOYTOJIbHOM TIOJIOCHL B KPecTo-
o6pasHOM KaJHOpe.

koB — ctans 45. [lpuBoA

cTaHa — OT 3JeKTpoABUraTess momHocTeio 120 KBT 1 unc- |

JoM 060poToB 734 06/Mun. [leperatounoe 4MCIO PEAyKTO-
pa — 23,34.

B KauecTBe HE3aBHCHUMBIX NepeMeHHbIX OblM MPHHATHL |
(puc. 22) reoMerpHYyecKHe pasmepbl ouara nedopmallui @

kanu6pa: H,, H, — TOIIHKHA MOJOCH A0 M- [0C/Ie nponyc-

ka; B, — wHpHHa NOAOCH 10 mponycka; Bp — wHpHHA |
Bpe3a Kaiu6pa; b, — aCHMMETPHUHOCTb MOJIOKEHHA [0~ |

nockl B Kanubpe; R — paguyc BajiKoB.
O6pasipl H3roTaBAHBaNMCh U3 CTaJH MAapKH Cr 3 naHoH

300—350 mm. Temnepatrypa narpesa obpasuos 1000 °C. 4

. Ha ocHOBaHHM TEXHHYECKOH XapaKTepHCTHKH CTaHa
300, ma pasmepbl 00paslLoB H BaJKOB HaKJ/1aJbpIBaTCs
orpaHuyeHus: :

H; <40 MM, By<<80 mum, AR <20 Mm. (13)

Uamenende mupudsbl Bpesa B, W acHMMETpHIHOCTH by/ By
B3RTO HAa OCHOBAHHM aHaW3a AEHCTBYIOUIHX KaiHOPOBOK:

B CJIe,ILy}OllIPIX npellenax
0,958, < B, <0,4B,, 025 <2 <05. (14
0
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332BUCHT"

C uenbio nonyaenus gop-
MyJ1 Ans onpenesneHus ¢op- ¢
A MOH3MEHEHHs B HECHMMeT- -

g pUUHBIX KPeCTOOOPa3HbIX Ka-
5 au6pax Oblid  [POBENEHH |

c/eloBaHHs Ha TpexkKJjere- |
BOM  HOJYTPOMBIIJIEHHOM |
crane 300. Marepuan Baj- |

49 4270

) I3
uycs R HUXKHErO ¥ BEPXHEro BafKOB (IPHHATEL 110CTO-
HiibiMi 1t paBHeiME 150 MM,

espasmepiible OTHOCHTE/NbHbIE NApaMeTpsl n1, Ouara
:L;«])opmauun onpefenenbl Kak OTHOLIEHHSI pasMepoB [,
I3y, By, by v pasyca R K TOMIMHe /i, 06KHMaeMblX yyact-
KOB 11OJIOCEl TIOCJIE 1pOoMnycKa :

H 8
My = —2 1 M, ==L . — Bp . _ by,
1= i e Sopmay fes pms.
R
Aeg = A (15)

C yuerom Boipaxennit (13), (14) ¥ R = 150 mm Haxoaum
lipefenbl H3MEHeHUs NapaMeTpoB

1L3<Cm; 2,0, 30<m,<<4,0; 0,7<my< 1,65
1L,0<Cm, < 1,55 7,6 <Cm, < 10,0. (16)

[Tpu nnaHupoBaHHM 3KCNEpHMEHTa B KauecTBe MOJeNH
M HEH3BECTHBIX (QYHKIHH:

7\4 —_— LI/LOY ﬁ=—' BI/BO H 6 = H2/H1’
rjpe Ly 0 Ly — nuHa MexIy HAaHOCUMBIMH Ha 60KOBO HO-

BEPXHOCTH obOpasua puckamu 1o (L, = 200 mMM) 4 nocse
pOMycKa COOTBETCTBEHHO, MPHHUMAaeM MOJHHOM BTOPOH

¢Ternedu
Y= ay+ &% + a3%5 + Agx3 + Qyxg + azx; + asx? b
-+ a7x§ -+ a8x§ -+ agxf + amxg - ay X%y + QXX+
+ QugX1Xy + QyaX1 X5+ Gr5XX5 + AreXaXs +
- @y XaXy + QuaXsXy F QpXaXs 1 QagXaXs,
e obsacTb [IJIaHHPOBAHHSA 3KCIIEpHMEHTA B NPOCTPAHCTBE
PAa3MEPDHOCTH n = 5 onpeaeasiercs HepaBeHCTBAMH
— I <<+1, (=1,2 ..., 5 (17)

B KauyecTse 0/1aHa SKCMEPHMEHTA HCNOJIb3YeM TOYHBIH
IACBILLEHHBIA NJ1aH B, TOYKaMH KOTOPOFO RABJSIOTCA Bep-
Hitiel rUnepKy6a # UeHTpH ero rpateid. Yucno skcnepu-
MClITaNbHBIX. TOYeK paBHO: N = 28 -+ 2 X 5 = 42,

ﬂepeMeHHble X; 0 m; CBA3aHbl B COOTBETCTBHY C 3aBHCH-
MOCTAMH [28] '

X, = 2,857my — 4,714, x, = 2,000m, — 7,000;
Xy = 2,292m, — 2,556; x, = 4,000m, — 5,000; (18)
x, = 0,800m, — 7,000, '
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KOTOpHIE NOJyUeHbl [IPH NepeXxo/ie OT NepeMeHHBIX BhIparKe-
aua (16) K MEePEMEHHBIM X; H3 (OPMYJIEI (17) Ha ocHoBaHUY
COOTHOILIEHU B \

My— My cp

x[=2

m‘i max — M min

Onpeﬂeﬂeﬂue reoMeTpruecKux pasmepos o6pasuos H,,
By, hy, By, by u 00paGoTKa pe3yJbTaTOB MJ1aHHPYEMOro
SKCIIEPUMEHTa NPOBEIEHB! HA OCHOBAHHH SKCMEPHMEHTalb-
HBIX J@HHBIX [0 METOIMKe, u3JoxeHHOH B paGore [28].

BC/lefiCTBHE CJIOXKHOCTH 3aBHCHMOCTEH I KO3DDHIHU-
eHTOB A,  u § Grlia BeInosHeHa [28] npoBepka 3HAUWMOCTH
koshduuuentos g;. ITocse orOpacbiBaHis He3HAYUMBIX YJIE-
HOB IIOJIMHOMOB, MEPEeXoja OT epeMEHHBIX X; K /17, COr/1acHo
tdopmyre (18) u MOACTAHOBKH 3HAYEHUH M, U3 BhHIPAKEHH A
(15) momyueHsl okoHuaTesnbHble (OPMYJbL A5 Onpeaese-
HUS Koacp(puuueHTOB Jebopmanuu A, f u 6:

A = 0,935 -+ 0,171m, — 0,114m, -+ 0,193m; +

+4--0,120m m, — 0,234m,mg; (19)

B = 0,495 + 0,464m, + 0,045m, + 0, 013m. — 0,062m,m,;

(20)

8 = 0,496 - 0,323m, - 0,036m, -+ 0,179m, — 0,167myms, |
@1)
KQOTOpEIE onpeJJ;e.nebe And HHTepBaJIOB H3MEHEHHA" napa- 3

METpOB. m;, yKasaHHEX B dopmyae (16).

Ouenka ;mcnepcnn OWIHBOK HalMONEHHS B BbIpaXKEHH- |

x (19), (20) u (21) cocraBaser coorserctBeHHo (,00304;

0 00074 u 0,00347, nostomy nonyqeﬂﬂme nyTeM IJ1aHupy-

eMoro axcnepumenta dopmyasl (19), (21) moxHO pexomen-
IOBaTh [pH pacuere KaJHOPOBOK TaBPOBBIX H KpPeCcTool-
pasHBIX " [poduJed. -

Ilpy mpokaTke HEKOTOpLIX - IpoduaIepasMepos TaspPOBOK
CTa/ll CO CPaBHHUTEJBHO HM3KOH CTEHKOH HAa COBDEMEHHBIX
MaJIOKJIETEBBIX HEllPephIBHLIX CTAaHAX NepBOHAYa/IbHOE (OpP-
MHDPOBaHHE NPodU/sA NPOU3BOLUTCA H3 3arOTOBKH KPYTJIO-
ro ceueHus] B TABPOBLIX Ka/lubGpax pe6POBOTO THMA:

Tak Kak npu HCNOJb30BAHHH UCXOAHOH 3arOTOBKH KPyT-
JIOTO MONePEYHOro CeueHus ONpPeAeNUTD 3allofHeH e Nepeo-
ro dopmupyoulero KaniuGpa ¢ [OMOILBIO TEOPETHUECKHX
MOjesiell CTAHOBHUTCA TPYAHO, AJIsl HAXOXAEHHS HeoOXOAu-
MBIX 3aBHCHMocTel ObLI NPOBEleH MJIAHHDYEMBI# KChepH-
MEHT Ha TPEXKJETEBOM [OoJynpombluieHHoM cTare 300,
Marepnan o6pasuo — MCrt 3 kn
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1leb NIaHMPYEMOTO SKCTIEPHMENTA COCTONANA B MOAYHE-
Ny 10CJe CTaTHCTHYECKOH 00paloTKH Pe3ynbTaToB (GopMyJl
Ans pacueta KO3(pPHIUEHTOB BHITAXKKM H YWHPEHUs B 3a-
BUCHMOCTH OT COOTHOIUEHHH (OpPMBI H pPa3sMEpPOB MOJOCH H
Kannbpa. XuMuuecKHH cOCTaB MeTasa U TeMIepaTypa
NIPOKATKH OpH Nepexoje oT ONBITa K ONBITY He H3MEHAJNCD.

[TpoBenennbli ¢ ydyeroM' nmoTpeSHOCTEH NPOU3BOACTBA
Npe/BAPHUTEJbHBIA aHAMU3 MOKasaJ, YTO 3HAaueHHS KO3d-
(puuHenToB hopMon3MEHEHHS 3aBUCAT (pHO. 23) OT Auamerpa
HCXOJHOH 3aroToBKu d, BHICOTHI KaJm6pa H,, TOnNuIHHEl

NOJOK hy, WIHPHHLI Bpe3a
by W cpeaHero Auamerpa i
pankop D = 0,5 (D, + /l\
+ Dy). Hsmenenue reo- *L 4
METPHYECKHX pasMepoB H ‘
1apaMeTpoB MPOKATKH Lie- 3 j
JiecooObpasHo OpHHAThL B :
CCAYIOUHX  [Ipenenax: ;
d=30..70 wmM; Hy= , 4 T
= 20...35 Mm; h; = 10... Y/ i
25 mM; b; = 30...55 mm;
D = 280 mM. Tak kax B
pOM3BOJACTBEHHLIX YCJO-
BUAX TeMIepaTypa npo-
KATKH B YCJIOBHA TPEHUA PAKTHYECKH OAHHAKOBLI 115 pas-
JIHYHBIX NpopHJel, TO HEeT HeOOXOAHMOCTH MEHSATh HX B XO/€
sgcnepuMenTa. Temneparypa Harpesa o6pasuoB cocTaB/sjia
1000—1100 °C. ¥YkmoH GOKOBBIX T'paHell CTEHOK pyubs
MOMKET OBITb NPHHAT NOCTOSAHHBIM. B 1aHHOM 3KCnepHMeH:
1€ TOT yKJoH paBeH 10 %.

s ynpolueHus BBIKJIANOK H HCCIEAOBAHUSA H3MEHEHU A

4
4

Puc. 23, Cxema bopMoH3MeHeHHS 110~
JIOChl KPYTJIOTO CeYeHHS B TaBPOBOM
Kanubpe,

. (pyHKUHH OTKAHKAa B AOCTAaTOUHO HIHPOKOH ofaact# ¢ak-

TOPHOrO NPOCTPAHCTBA B KAUECTBE OepeMEeHHBIX OblIM HpH-
USiITHL GespasMepHble BEJIHYHHBL

my = d/Hy; m2=h1/H1s mg = b,/H,, my=D/H, (22

JKcnepuMeHT MPOBOAMJCA N0 OPTOTOHAJNBHOMY HeH-
TpaJbHOMY KOMIO3HLUOHHOMY N/aHy AAs 4eThlpex dhaKTo-
pOB My, My, mg, m,. OCHOBOH N/iaHa ABAAETCA TuUnep-
Ky0, T. e. cjelywomas 00/1acTb H3MEHeHHS

my = 1,617...2,183,  my = 0,451, . .0,699; ;
= 1,444, ..1,656, ' m, — 8,865...12,673 @

HOJIHOTO (DaKTOPHOrO 3KCNepHMeHTa 2* 19 JHHEHHBIX MOo-
jweaeil. Tlosromy BHauase NpPH onpele/eHUH pacUETHHIX .
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dopMyn A1 KOI(ppUUHEHTA YIIHPeHHS
AB B, —d

AR T d—H;

H Ko3QpUliHeHTa BBITAXKKYM A Obla NpeAlpHHATA NPOBEPKa
aJeKBATHOCTH JMHEHHBIX MOJAeJEH. -~

B nmnpouecce 06paGoTKH TONyYEHHBIX JAAHHBIX OBLIH |

[ipoOBepeHbl BOCHPOH3BOIHMOCTD ONBITOB 10 KpHTepHio Kox-
peda npu 5 % 3HauMMOCTH, 3HAUUMOCTb KO3M(HUHEHTOB

no Kputepuio CTBIONEHTA NPU JOBEPUTEbHON BEPOATHOCTH |

0,95 ¥ ajeKBaTHOCTh MOZenedl Mo KpuTepuio Duiuepa npH
5 % ypoBsHe 3HauMmocTH. B pesysipbraTe n0/J1yuusioch, 4To

JMCTIEPCHH OJHOPOJAHBI W JUHEHHBIE MOJENH aJeKBaTHBI, |

“ Pacuernsle dopMyJiel - mocsae oTGpachiBaHHS  HE3HAUHMBbIX
UJIEHOB MMEIOT BHI:

AB/Ah = 0,1593 - 1,1743m, — 0,5143m, — 1,2451m, +

+4-0,0188m, — 1,3681m,m, + 1,8489m,my; (24) ¢

A = 0,6756 + 0,7156m, — 0,3621m, — 0,166rm, —

— 0,0087m,. (25)
IS OUEeHKH TOYHOCTH pacueTHbIX dopmyJ (24) u (25)°

6bLIH OlIpefeNeHbl CPefHHE 3HAUeHUST U CPeJHHe KBaJpaTHU-
Hble OTKJIOHEHHS OLIH60K

5 — fo—hs . s _ (AB/AR),— (AB/AR),
TR S (ABTAR),
Tosyuensr caenyiouye Benuunst: (8,), = 0,0013; 0, =
= 0,0492; (8,)cp = 0,0022; o, = 0,0388. Dopmyan (24)

1 (25) MoryT ObITh pEKOMEHROBaHbl /151 PaKTHYECKHX pac- .
YeTOB Npu (POPMHPOBAHHH TaBPOBOTO MPODH/IA C HH3KOH

CTeHKOH H3 3arOTOBKH KPYIJIOTO CEYeHHs.
B Tex cayyasix, Koria u3 3aroToBKH KpPYyIVIOTO CeYeHHs

NpOKAaTLIBAETCA TABPOBAs CTajlb CO CPABHUTEBHO BEICOKOH |
CTEHKO#, LeJsecoofpasHo AAA [epBOHAUAJNBHOTO (GOPMHUPO- |
BaHHA UPODHIA NPHUMEHSTb TaBPOBbIH Ka/aubp 6ajo4yHOro

THIA.

[lnaHupyeMblll 3KCMIEPUMEHT MO [POKATKE 3aroTOBKH
KPYrJIOro CeuyeHHs B TaBPOBBIX Kanubpax GasoyHoro Tuma
OBl POBEJleH Ha TPeXKJETeBOM MNOJNYTPOMBILIIECHHOM CTa-
#e 300. Marepran ofpasuos — craip Mapxku MCr3km.
Temneparypa Harpesa o6pasuos 1000—1100 °C.

O6nacTe HM3MeHeHHS pa3MepoB HCXOAHBIX 3aLOTOBOK H
KaaubpoBs Obla BeIGpaHa B COOTBETCTBHM C pa3MepaMH Mpo-
Ghuied, NpoKaThiBaeMblX B [POMBILUJIEHHBX YCJAOBHAX,
Buiio npunarto (puc. 24) d = 20...65 mm; b; = 10...35 mm;
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N

Iy = 12...25 mM; D = 300 MM, (d — AuaMerp UCXOLHOM
3ArOTOBKM, b, — TOJILMHA [OJIOK HA KOHile, i, — TOJIHHA
CT€HRH, D — cpelHull 1HaMeTp BajKoB M0 CTEHKe).

Hapy:xubll yxaod nosox paeed | %, yKJIOH BHYTpeH-
X rpanellt NONOK-OAHHAKOBbLIN /I 3aKPHITOR H OTKPBITOH
noMoK ¥ npuHAT paBHbM 20 %.

B rayecTBe nepeMeHHbIX ObIIH PHHATEH clefylomue 6es-
pa3MepHble BeJHYHHE] '

my =dlhy;; my= b/h;; my= DIk, (26)
¢ 06J1aCThIO. H3MEHEHHU A

my=1,7...2,396; my=0,75...1,25;
mg = 11,583, ..19,857 ‘ @7

nosigoro GakTOpHOro SKcHnepuMeHTa 23 n/is JuHeHHBIX Mo-
aeneft. B KauectBe (QYHKUMP OTKJAMKA ObLUIH TNPHHATH
k03U HEHTHl BBHINOJHEHHS MOJNOK R M CTEHKH P: k =
= H,d, p = By/d.

[Tocsie olEHKH 3HAYUMOCTH KO3(DQHIHEHTOB ypaBHEHHH
perpeccuii no Kpurtepuio CTbIOfeHTa U OTGPACEIBAHHSA He-

3HaYMMBIX 4J1I€HOB (GOPMYJIBI 415 ___.A .

onpefejeHus  Ko3(xpHLIHEHTOB

£ v P HUMeoT BHA - : Ie

k=3,3351 — 1,4147m, — e g <_._ \%J -

—1,7967my — 0,107 1mg + 1\ / o
4 1,0775mym, + i

+ 0,0523mymy +- 2 4 ’

+ 0,0899/m,m, — o

— 0,0439m;mgmg;  (28) Puc. 24. Cxema popMmongMese-

: HUS! TOJIOCH! KPYTIOTO CEUeHHA
8 = 0,8828 +0,2161m, — B TaBpOBOM KaaHGpe Ganou-
—0,1752m,,.

(29) HOrQ THH?.

s npoBepku TouHocTH Popmya (28) u (29) Gbliu mpo-
neJleHbl  JOTIOJIHATENbHBIE 3KCNepUMEeHThl, NpPH 3TOM JHa-
MCTD 34TOTOBOK d M TOJIIHHA CTEHKH Ay B 3TOH CepuH OT-
/IM4addCh OT COOTBETCTBYIOMKX Touek nsana. CpeaHue 3Ha-
uCHHS M CpPeiHWe KBaJpaTHUHBIE OTKJOHEHHA OWHOOK

61 = (kp - ka)/ks; 62 = (ﬁp e 53)”53;
(8))ep A 0,054; o, = 0,111;
(85)cp A 0,015; o, = 0,044,
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B uesom tounocth pacueros ynoesersoputenshasn. Pe-
3yNIbTAThl IPOBEPKH M103BOJSIOT CAERATh BHIBOL, YTO (hOPMY-
na (29) Gonee Toyna, ueM (28).

Lleab 3KcnepuMeHTaNbHBIX HCCAENOBAHHH, BLITONHEH-
HbIX Ha crane 300, sakJiouasach B MOJYYeHHH 3aBUCHMOC

. T€H BEJIHYHH, XapaKTEePU3YIOUHX (HOPMOUSMEHEHHE MeTal-
J1a, U SHEPrOCHJIOBLIX' 12aPaMETPOB OT pa3MePOB ofpasua
Kanubpa NpH NpoOKaTKe CHMMETPUUHBIX KpecToodpasHhIX
06pasiioB B KpecTooGpasHbiX Kaaubpax ¢ o6xaTHeM

4 TOJIbKO OOKOBBIX YacTel

(puc. 25). :

—+ Kontponupyembimu

[ I NepeMeHHbIMH ABJSIOT-

: , —_ ¢l pasmepsl ofpasua

< '\‘“ + : : <(<| Lo IPOKATKHU Ay, Ay, by,
W Y by, TOMIIHHA OGXKHMAae-
MbIX Y4aCTKOB MOJIOCH!

I_;__
!

4, pEEa 2l ' pamuyc. BaikoB R,

4 [Ipu npokatke o6xu-
MaroTCst GOKOBBIE YUacT-
KM ofpa3ua, a ero
rpebHH BXOAAT B CHM-
METDHYHBIE BBIPE3H Ka-

Puc. 25, Cxema cdopmousmerenns npm
NIpOKaTKe MOJIOCH KPecTooOpasHoro cede-
HHA B KPecTooGpasHoM KasuGpe.

aubpa ¥ He OGKHMAIOTCs. MaTeMaTHYeCKAMH MOILeJSMU"

HCKOMbIX 3aBHCHMOCTEil CJyXaT NOJHHOMBL NepBOil U BTO-
poil crenenn. [ToCKONbKY 3aBHCHMOCTH NOMKHE GHITH O-
JyueHbl B 6€3pasMepHOM BHJE, H3 LIECTH PAasMepHBIX Mepe-
MEHHBLIX 00pas3oBaHel 5 Ge3pasMepHHIX: v \

my = holhy, my= hy/R, m, = by/R,
my = bylby, my = hy/R (30)
[} I/IHTepBaJIaMH BapbpHpOBAHUA:
L2<<m <18 0,12<m, 0,22 0,12< m, <0,2;
l<m< 1,8 0,25 <rm, <0,45. 31)

ﬂpn‘ NJIaHHPOBAHUM SKCIEPHMEHTa HCNOMBb3OBAH OPTO-
TOHA/bHBIH EHTPAJIbHBIA KOMIOSHIHOHHbIA [AaH BTOPOro
nopaaKa, rie GakTopamy sIBJIAIOTCA HOPMHPOBAHHbIE mepe-
MeHHbIe X;, JIHHEHHO 3aBHCSIIHE OT f7;: ‘

m,—m, )
X, =2 d L.CP (32)

m[,max - ’th,min

rie { =1, ..., b.
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nocsie mponycka hy M-

Torpa, yunTbiBas 3HadeHus opmyasl (31}, U3 Buipaxe-
nus (32) umeem

Xy me —5 43,3333, xy=-3,4420; x,= — 4+ 25;
x,=—35+25 x,=—35+10. (33)

YpoBhu BapbupoBaHHus HAKTOPOB X, cTavzapTaue: 41,0,
—1.-B kauectBe sjpa nJjaHa ucNoab30BaH JAPOOHBIH NJaH
27! ¢ reHepaToOpOM x; = X,X,Xgx,. KonuuecTno TOYEK I/1a-
ma N=2"4+2.5+4 1.= 27, nrewo o = 1,547. Co-
cTapJ/eHye [1aHa IKCIepUMeHTa U BhIYUCTEHH e KO3puLHeH-
TOB MOJIeJledl MPOBENeHbl N0 MEeTOJNKe, ONHCaHHOH B pabo-
Te [28]. [Lns pacuera pasmepos o6pasuos (puc. 25) BbipaKa-
em hy, Ay, by, by, by uepes my: :

hy = myR, hy = my/mR, by = mgR,
bl = m3/m4R, hz e mﬁR.

Pannyc Ganpaxkell npHHAT MOCTOAHHBIM: R = 150 mM.
[lepBrie 16 Touek nuiaHa NpPEACTaBASIOT COOOH AApo nJaHa
M HCMOJIB3YIOTCA AN NONYUEHHS JHHEHHOH MoJenH, a Bce
27 TOueK cay:XKaT AJs BBEIUHCTEHHS KO3()ODHLUEHTOB KBal-
paTHYHOH MOJeNH.

O6pa3us! 6bl1H H3roToBgeHsl H3 cramu Cr3. [linHa 06-
pasioB 300 mm. KonuuectBo o6pasiios 81, no Tpu ojAHHA-
KOBBIX 06pa3lia Ha KaXIyio Touky finaHa. JiBa o0pasua Obl-
i1 NpefHa3HauyeHbl J1s HACTPOfKY, a TpeTHH sBAsaCS KOH-
TpoabHbIM. Ha Kaxjom ofpasie Obld HaHeCEHH! BE PHCKH
1a paccrosunu 150 MM Apyr 0T Apyra, TpelHasHauyeHHBIE
g onpefesnenns kKosbbuuventa BHTAXKKH. OTKJIOHeHHE
pasMepoB o6pasloB OT 3alaHHBIX — He Gomee 0,5 cM.

[lpoxaTka npoBoau/ack Ha NOJNYIPOMBILJIEHHOM TpeX-
KJIETEBOM cTaHe ¢ aMaMerpom Gapnaxkeit 300 MM, nHamMerpom
1IPOMEXYTOUHBIX Koseu 220 mM u anuHON Goukn 420 mm.
l’avfiaxu GpIIM H3roTOBAEHH K3 craan Cr3 6e3 rtepmuye-
ckoi*obpaborky. O6pas3ipl nepel 0POKATKOH HarpeBaHCh
I 3deKTpHYecKol neuyn fo temmepatrypel 1100 °C. Bpemsa
narpesa — 15—20 MuH. :

B kauectBe Gespa3MepHBIX XApaKTePHUCTHK (HOPMOHK3-
MCHEHHS] BBIGpaHbl: A = Z,/Z, — KO3(hpULHEHT BHITAKKH,
[ = by/(by + 2b,) — kosppunment ywupenus; 8 = hglhy —
KOIGQHLUHEHT YTSKKH CPellHero yvacTKa ofpasua 1o
BLICOTE.

[To mMeroauKe, npuBefieHHol B padore [28], paccunrann
OILeHKH KO3(pOUIMEHTOB MUHEHHBIX ¥ KBaJApPaTHYHBIX MOJe-
Jsell, ONMHCHIBAWWIUX 3aBucHMOCTb A, B, 8 or dakrapon
X1y Xay Xgy Xgy Xpe
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[Tpoepka K03POHUUEHTOB Ha 3HAYMMOCTb IPOBELEHa C
ncnosb3oBanuem kKputepus Croionenra, HesnauuMuie dieHpl
oT6poilenst, nocjae yero no gopmyaam (33) BMecro x; B Mo-
Zenu BeleHsl m;. OKOHYATENbHBIH BHA 3aBUCHMOCTEH cJle- .
Lyl ui:

1. KoahbuLyeHT BHITSIKKH A,

Juneiinas modeas

= 0,6878 + 0,356m; — 0,319m, + 0,1105m, +
+ 0,08059m, + 0,3461mg +- 0,6183m,m, + 0,2mymg —

Keadpamuuras mobeas

8 = 0,9683 — 0,233m, + 0,025621m,
@ = 0,01, s* =066 - 107°, ¢ = 0,92 %.

Ha puc. 26 npeacraBneHa cxema (OPMOM3MEHEHHS B
1aspoBoM peGpoBoM KaanGpe. IlnaHupyeMblil 3KCNEpUMEHT
6L IPOBE/lEH Ha JnHelHoM TpexkaeresoM crade 300. Llenb
YKCIepUMEHTa — OnpelleJieHHe 3aBHCHMOCTeH [Jis  KO3(d-
()MUHEHTOB BBITSKKM, YUIHDEHHS W YTAXKKH KaK OQYyHKUHH
I'COMETPHUECKHX TlapaMeTpoB npoilecca npoxartky. [1pu atom

(38)

— 0,09117mym, — 0,573mymy — 0,056mymy — 5,
— 0,3175mym, + 0,48mym, — 0,1234mgm, — :
— 0,2875mym, -+ 0,1278m,m,. (34) !
Yposens suaunmoctd: o = 0,01. Ouenka aucnepchu %

- omu6oK Habmonenuii s = 0,44 - 10™°. Cpennsis omubka b @i R
npubamxKenus e = 0,0005 %. e =
KsaapatHunad Mojenb MJf A UMEET MeHbIIYI0 TOY- = '

HOCTb W MO3TOMY NPH pacyerax NPHXOAUTCS OrpaHUUHBATH-
cfl JHHEAHOH 3aBHCHMOCTBIO.
2. Kospdpuuuent ymmupenus . W 4 /7/2;
Juneiinas modesv ‘ S| ! b IL
p=0,7717 + 0,2416m, — 0,6837m, - Q,2864nz3 -+ Pitc. 26. Cxema dopwo- A, L/._//A/A’ﬁ :
+ 0,0363m, — 0,1138mi; 4 0,2475m,m, — 1,083m;mg + NAMEHeHHs TPH MPOKAT- 8
+0,0225m,m, + 0,47mym; + 2,631mymg — 0,1169m,m, + ¢ "",)eéf)i‘;?,i()iaﬁég: : B 53

+ 0,4938mgmy, — 0,6812mgm, — 0,2269m,m,.  (35)
a = 0,01, s =0,32 . 107°, & = 0,0004 %.
-Keadpamuunan modeas
B =0,7277 -+ 0,2996/m,. o (36)
a = 0,01, =0,18. 107" ¢ = 1,3 %.
3. KosdxbuLHeHT yTHMKKU CPeIHero yuacTka Mo BhICOTE
Jluneiinaa modeas ‘
§ = 0,9331 — 0,1085m, + 0,04523m, — 0,331 lm, +-
-+ 0,1214m, + 0,3078m, — 0,006267m,m, - 0,6807m,m, —
— 0,002342m,m, — 0,0598m,m, + 2,359m,m, —
— 0,0409m,m, — 0,1888mym, — 0,3184mqm, — 3
— 1,414mgm, + 0,0736m,m,. 37)
Ca = 0,01, s* = 0,47 - 107", & = 0,0001 %.

pa3MepHble napaMeTphl MPOKATKH:

e R = 0,5 (R + Ry).

OUPAHHYeHH A
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my = hy/hy, my= HJhy, my = By/b,, my = bR,
my = Rlky, me= (by— b))/2H, m, = B,/b,,

[la reomeTpuuecKHe NapameTpsl HaJlOXKeHHI

yuuThIBaeTCs H 0OKOBOE 00:KaThe CTEeRKH 3a Cyer [poBoJa-

KHBAHHMSA, KOTOPOE MHOTAZ NpelyCMaTPHBAETCS B UEPHOBBIX

KaauGpax NpH NpoKaTke TaBPOBOH CTaJH. -
B kauecTBe mepeMeHHBIX Gbl/IH (PHHATE ClefytolHe 6e3-

(39)

clelyolHe

16,0 MM << b, << 38,0 mm; 9,3 mMm < b, <L 32,8 mm;
16,0 My <L b, << 32,0 Mmy 2,5 Mm < by, <L 23,0 mm;
10,0 vM << By << 96,0 mm; 17,5 MM << H,, << 33,3 mu; (40)
10,0 MM <Ch,<C 18,0 Mm; 8,0 mm <Ch, < 12,0 mm. -

R = 157,5 MM = const. '
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Hcnoaeays gopmyarr (39) u (40), onperensem npegesisl Ha-
MEHEHHS [apaMeTPOB .
1,25 <m, < 1,50, 1,76 <Cm, << 1,85, 2,5 my= 3,0
0,1<<m, <02 13,1<<m; 19,7,
0,1 <me<< 0,15, 1,0<m, < 1,2. (41)
[Tapamerp m, onpenensner yKaIoOH GOKOBHIX CTEHOK peGpoBo-
ro Kanubpa, Koropsiii u3mensercs or 10 go 15 %.
B kauecrtBe OCHOBEI NJ1aHa B3ST HE BeCch fJ1aH NQJHOTO
tdakTopHOro 9KcnepuMeHTa Ans JaHHelHOH Mogenn ([1P3D
27), a ero BocbMas 4acTb O,

KonnuecTBo ONbITOB NpPH NPOBEIECHHH IKCNEPUMEHTA Ra -
o o —3 - ;
OCHOBE OLHOH BOCBMOH pemIuky 27 ° 1A uHeHAHON MOLIeNH |

7—3
onpenensieTcss cooTHoweHHeM N = 27" = 16,

B pesyaprate o6paGoTKH AaHHBIX 3KCIEpHMEHTa [O/Y-
YEHb! 3aBHCUMOCTH I A = Ly/Ly — Ko3dpHUHeHTa BRITAXK- |

ki, B = B,/B, — kospduiuenra ywmupenus, 6 = (H; +

+ h)/(Hy + hy) — KO3pdUILIMEHTA YTAMKKH, KOTOpHE MOC-
Jie oTOpacLIBAHHS He3HAUHMBIX WIEHOB H Mmepexoja K mapa- -

METpaM f1; UMEIOT CJIeAYIOUHH BHA:
A=—29+312m, 4 1,62my — 0,0200ms — 3,49m, +
-+ 0,00150m, + 0,594m, — 1,50m;m, — 1,10m,m, 4

-+ 2,25mym, + 0,550mgm, — 0,0337mymy; (42)

B = 3,04 — 1,08m, — 1,24m, — 0,0825m, + 1,26m, —
—0,0143m, 4+ 0,119m, 4 0,900mm, —
 — 1,70mym, + 0,0337mym,; (43)
§=1,7—0,114m, 4 0,108m, 4 0,035m, — 2,38m, +
~ 40,00120m, — 0,937m, — 0,420mgym, +
4 0,0217m,my + 3,32mm,. (44)

FMABA 4
KAJIKBPOBHA NPOMUIIEN TABPOBOTO CEYEHMS

TUMNOBBLIE CXEMbI MPOKATKM TABPOBOW CTAJIU
B OTKPbITbIX KANNBPAX

[IpokaTka TaBpOBEIX NPoQuIEH B OTKDPHITHIX Kanubpax
B 3aBUCHMOCTH OT pasMepoB, (OpMBI MONEPEYHOro CeueHH
npodHas W MapKH CTalH OCYIIECTB/IAETCH M0 PAIHBIM |

cxemaM. Ha ocHoBaHHH oOnHTa paﬁorbl OTEUECTBEHHBIX H
38py6€)KHbIX NPpOKATHBEIX CTAHOB H3 BCEro MHOF006P33H5
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KaJHOPOBOK MOTYT ObITb DEKOMEHJIOBaHbl [/1f TaBpOBOH
¢raJf BOCEMb THTIOBBIX CX€M MMPOKATKH B OTKDPBITHIX KaJHO-
pax co cBoGoiHbIM yuiMpenueM (puc. 27). IlpuBemeHHEble
na puc. 27, a cxemst [—V ucnoabayiores [2] Ha cranax c
AHHEHHBIM pacnoJioKeHHeM KJeTeH, a TaKXKe Ha cTaHax
I1aXMaTHOTO HJIM 3ursaroo6pasnoro tuna. Cxemer [—III
ha puc. 27, 6 NPUMEHAOTCSA A5 HENPEPHIBHEIX CTAHOB H
JONYCKAaIOTCA pas/MuHbIE BHAOUSMEHEHHUS C YBeJH4eHHeM
M yMeHbUIeHHeM uHcja KalauOpoB, KOTOPOE onpejens-
trcs pasMepaMmH TaBpOBOH CTa/H U COOTHOIIEHHEM Pa3MepOB
X 3JEMEHTOB.

PaccmoTpuM XapakTepHCTHKH H OCOGEHHOCTH CXeM IIpo-
KaTKW, NPUBEIEHHBIX Ha puc. 27, a.

Cxema ] npennasnaueHa A/si NPOKATKH TaBPOBOH CTaJjH
Mi/JIbIX Pa3MEpOB C TOJIIHHOH CTEHKH H NOJOK 5—7 MM.
Ilo sTo#t cxeMe TaBpoBHIE MPODHUIH MPOKATHIBAIOTCA 3a ue-
TLIpE NPOXoJa, M3 KOTOPHIX NMEePBHIE IBA OCYILECTBASIOTCS B
peOpoBRIX Kanubpax. VcxonHas 3aroToBKa HMeEET KBajpaT-
il0e ceueHHe M 3afaercs B NepBhil $hacoHHMH Kanubp (rakue
KamuOpEl OOBIYHO HAa3bIBAIOT «KOJOKOJBHEIMH») Ha JAHArO-
naap. Co CTOPOHBI BepXHEro BaJjiKa [€EpBOro Kajnbpa ecThb
yrayGJieHde sl ofecniedeHuss HOPMAJbHOTO 3anoJHEeHUs
NOJIOK B 3TOM Kaaubpe, NpHIaHHS YCTOHYHBOCTH IoJOCE
P [pOKATKe H MOJyYeHHS BBIHYXKIEHHOTO VIUMpPEHUS B
nocienyromeM Kaanbpe. Kpome Toro, yrayGaeHue cnoco6-
(TBYeT 3anoJHeHHI0 CTEHKH BO BTOPOM KanuGpe,

Illnpuna noJiok packaTa B NepBOM KaJnOpe MOXker pe-
I'y/IHpOBaTbCcsl HM3MEHeHHeM pasMepoB HCXONHOH KBajpar-
ot saroropku. OnHaKo NpH 3ToM Bo3pacTaeT GoKoBoe 06-
IATHE CTEHKH B 3aKPBITON 4acTH KOJOKOJBHOTO Kanubpa,
1TO OOBIYHO HEXKENaTeNbHO, TAK KaK 3TO MOKET [PUBECTH K
fil1eM/IeHHIO -I0JIOChl B OKOBLIBAHHIO HHKHero Baska. Ilo-
aroMy HanGoJee pauHoOHa bHbIM H, KaK NpaBHJIO, MPUMEHd-
¢MLIM B IPAKTHKE HACTPOHKH CTaHa CNocoGoM SIBASIETCA [O-
JlyueHHe HY:KHOH MHPHHBE NOJOK NPOPHJIS 3a CUeT u3Mme-
IR 0DKaTHA TOJIIHHE MOJOK BO BTOPOM Kanubpe, rie
linpadee npeiycMaTpUBaeTCs NPH HepaBHOMEPHOH fedopMa-
[l BHIHYXK/IEHHOE VIONHPeHHe MoJIoK. Ecan mpu stom fo-
¢riraercst HeoBGXoaHMas Mo CXeMe MIHPHHA MOJOK, TO HE clie-
AVCT yBeJIHYUBATDL pasMephbl HCXOJHOrO ceueHHs 6ojee Tex,
{OTOPBIE 1OCTATOUHB! /15 YCTOHYHUBOTO 3aMOJHEHHS CTeHKH
IhoepsoM KaJaubpe.

Mz BTOpOro pefpoBOro Kaaudpa noJoca f1ocae KaHTOBKH
ti 90° moctymaer B I1aCTOBBIE KanuGp (NpenunHcToBoH),
Il KOTOPOM TIPOUCXOAUT OGXKaTHE CTEHKH U KOHTPOJD BBICOTH!
Hosok. Jdas koMNeHcalllu B [J1aCTOBOM Kaaubpe yIuHpeHHs
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CTEHKH CO CTOPOHBI TOJIOK NPeAyCMaTpPHBAETCSI BO BTOPOM:
Ka/HOpe BBINYKJOCTb Ha BEpXHEM Ba/ike. B uncroBom Ka-

JIM6pe peGpOBOTO THNA 3aKPhITas YacTh Kanubpa (cTeHka),
pacrnoJioxkeHa B BepxXHeM Basike. Tako# cnoco6 pacrosioxe-

HHA YHCTOBOIO KaJm6pa NIPUMEHAETCA Ha NpaKTHKe B 60J1b-
HIMHCTBE CJYYaeB, TaK Kak ofecneuypaer HOpMaJbHbIE H|

7 7 7 w 2

/N ~ —_—= S
O T gt o e
N4 = Y A
P el =7

Puc. 27. Tunoseie cxembl npokat-
KH TaBPOBOW CTaJH B OTKPHITHIX
Kaanbpax co cBOGOIHLIM yiTHpe-

HHEM. a

YAOOHbIE yC/10BYsA paBoThl KAK HA CTaHe, TaK M Ha XOJIO 1M/ b
HHUKE. . T4

- Cxema II ocymecrsasiercs 3a 1eCTb 11IPOXOAOB I fpHMe- |
HAETCA I/ MPOKATKH TOHKOCTEHHOH TaBPOBOH cTanH ¢l
WHPHHOA noJ1oK 30—40 MM 1 BbICOTOH cTenkH 30—60 MM, |
[To sTof cxXeMe NPOKATHIBAETCS TaBPOBAs CTa/b ¢ TOJLLHHOM]
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CLCHKH H 00K 0T 3 10 4 MM. B KauecTBe HCXOAHOHA 3aroToB-
11 HCTIONB3YeTCs NoA0CA KBAAPATHOTO HJIH NPAMOYTOJbHOTO
cedeHUd, 3ajaBaeMas JLJALIMA B NepBeii NpoPHAbHEIA Ka-
m6p. [lpumerienne KBagpaTa WJH NPAMOYTONBHOTO ceye-
sl B KaUecTBE HCXOLHOM 3arOTOBKH 3aBHCHT OT COOTHOLIE-
"l pasmepoB roToBoro npoduas. TaBposyio cTajdb ¢ Ma-
; //_ ; _ /ol 1UMPHHOH NOJIOK H
- - 4 _ BBICOKOH CTEHKOH MpoKa-
TBIBAIOT U3 [PAMOYIOJb-
HOro ceueHus, a pd NpH-
MEpHO paBHbIX IUHpHHE
H BBICOTE NpouJis ayylue
HCIO/b30BaTh KBafpar.
B nepBHIX MO XOAY
NPOKATKH NJIACTOBbIX Ka-
Jubpax, Kpome oGxaTHA
H GOpMHPOBaHHA CTEHKH,
NPOUCXOJHT NepBOHAYA/b-
Hoe (hopMHpOBaHHE NOJOK
npopusia. Bpeswl B Baj-
Kax npH HX  6oJblUOH
rayGuHe B ciydae Ipo-
KaTKH TaBPHKOB C LIHPO-
KHMH TOJKaMH TPYLHO
3aNoJNHAKTCA H MOITOMY
- IPUXOAUTCA INpenycMar-
puBaTh B TIEPBOM H BTO-
pOM MacToBOM Kaaubpax
GOJIBLI YO TOJMUIHHY HOJOK
¥ YMEHbIIATb TEM CaMbIM
YTSXKKY NOJIOK B CBSI3H C
yBeSIMUEHHEM HX NJIoia-
au. anee neob6xoaumas
IIMpUHA [O0JOK [oJyya-
eTCS 32 CYET HX BBIHYX-
JEHHOrO  yIUHPEHHA B
TpeThbeM U UETBEPTOM Ka-
Jqubpax pebpoBoro THNa.
M3menenye BeJHUHHbl 06-
KaTHa TOJMIHHBI TOJOK,
a COOTBETCTBEHHO B Ka-
KOH-TO Mepe H BEJHUHHBI
BBIH Y2KJ€HHOTO YIHDEHHs
B pe6pOBbIX KaaHOpax, TPYAHOCTeH He NpeACTaBasieT H OCy-

>
2
&

= = I

ULECTBJII€TCA B IpoLlecce HACTPOHKH cTaHa. UTo6bl yeTpaHAThL

H3ruG (cepreilde) NoJockl B NEpBbIX MJACTOBLIX KaJauOpax,

61




Kak c/elcTBUE HepaBHOMEPHOH HedopMaliu no IHPUHE [0~
JIOCHl, OpeAycMarpuRaercs ¢ npapofl CTOPOHB Kanaudpa o-
BbIlIEHHOE O0KaTHe U YCTAHOBKA IJIHHHEBIX BbLIBOJHBIX JH=
Heek, TeM 6oJee 4ro Takas ¢opMa [AACTOBBIX KalHGpOB
JIONIONTHUTENBbHO CNOCOGCTBYET 3aN0/JHEHUIO CTEHKH 10 BLICO+
TE B [epBOM peCpoBoM Kaaubpe. 3

Eca mupuHa nosok npoduss Mana Mo CcpaBHEHHIO G
BBICOTOH CTEHKH, T. €. B « f, o no cxeme Il ogun us nep-,
BBIX ABYX IJACTOBBIX KaNHOPOB CTAHOBHUTCS H3JIHIUHUM K
pOKaTKa TakoH TaBPOBOH CTajJiH MOXET OCYULeCTBJATLCS
B 5 mpoxonos. 1

Cxema III npenycmatpuBaer ceMb (DaCOHHBIX KaauGpOB
H fBJAseTCA JanbHefiuuM pasBuTHeM npeawiayuesi. Owa
NPUMEHSITCA B TeX CJyyasnX, KOrJa OpH NpOoKaTKe MHPOKO- .
OJIOYHBIX TaBPUKOB Mo cxeMe Il He oGecneunpaercs 3anaH-
HOE 3aMOJIHEHHe ABYX NEePBBIX [IJ1aCTOBHIX KaJHOPOB H BCAell-
CTBHE 3TOr0 He MOXKeT OhTh HoJyuyeHa TpeGyemas MIHpPHHA
nosok. [To cxeme III oGrigHO npokaThiBaercsl TaBpoBas
cTalb CJAEAYIOIKX pPa3Mepos, MM: o6Mas MIHPHHA NOJNOK —
40—6b; Bricora creHKH — 40—60; TosmuHa oMok — 3—8;
TOJIIIMHA CTeHKH — 3—O6. ]

Ilpu mpokaTtke Ha OfHOM H3 34B0JI0B TaBpOBOH CTa/H.
no cxeme III nepeniit KanuGp nepBOHaYaABHO MMes GoOpMY!
osaja. [lpu 3TOM 3axBar B noc/iefyiolieM peGpoBOM KajuGpe!
OCYIIECTBJAJICA C TPYJOM, TAaK KaK MOBEPXHOCTb CONPHKOC-
HOBEHH$ [0JIOCH ¢ BaJKaMH NpH 3axBaTe Kpaline masna. [lo-
3TOMY BMECTO OBaja NPUMEHUAM rpylleBUiHyio HopMy nep-
BOrO Kajubpa, o6ecneunBatolyio XOpoLHle yC/aoBHs 3aXBata,
HO NPHBOASILIYIO B IOC/EAYIOIEM peOPOBOM Kaaubpe K 3aKa- -
TY Ha HApPYXHOH NOBEPXHOCTU NOJOK. B pesy/bTate npose-
JEHHBIX HceaefoBaHiil Op0 00HApyXKeHO, uTO HpH 3ajaue
NpAMOYTOJIbHOA MM KBaJpaTHOW 3arOTOBKH B IPYLUEBHA- §
HbIfi OBa/l BCJ/IeACTBHE HauGoJjiee CH/LHOrO 00XKAaTHA YacTH
MOJIOCEI, COOTBETCTBYIOILIEH TOHKOH 4acTH 0Ba/a, B pastes
M€ BaJKOB CO CTOPOHBI MeHee 0GKHMaeMoi uacTd HabJioja-
Jock nepenonteHue. OfpasoBaBlUKics 3ayceHely TOMUMHOA
5—7 MM OBICTPO OXJ1a:KJaJjCcd U BAABJAHBAJCS IIPH NPOKATKE.
B caefyoumeM peGpoBoM KajsuGpe Kak HHOPOJHOE Teso. .

-Tlocsie TpaBiieHus 3aKaT HMesT BUJ JIEHTBI, XOTs1 Ha TOTOBOM
npoduie nocse 3HAUUTENLHON BHITAKKY He 00HAD Y KUBAJCH,
Ilpu mpaBke B XOJIOJAHOM COCTOSIHHH 3aKaThl PACKPHIBAJIHCh
1 00PasOBbLIBAIM MPOAOJIBLHLIE TPELIMHBI.

s npenoTBpaiienys 3aKaTa BTOPHUHO H3MEHUJH (OpPMY
nepsoro Kaaufpa, Kak 3TO NOKa3aHo Ha puc. 27, a (cxema
[11). [TpaBunbHOE 3aMosHeHHE KalH6pa obecneunBaeTcs OpH |
3TOM BBIMYKJOH (hopMOfi PyubeB C JIeBOH CTOPOHBI Ka/aHGpa.
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[lepenoNHEHHA UPH 3TOM HE [POUCKOAHT H, KPOME TOTO,
VAyUulIalTea yCIoBUA 3axBaTa. Beinyksaas ¢opMa JeBof
NOKOBOH MOBEPXHOCTH Ka/JnOpa CNocohCTBYeT JyuilleMy 3a-
HOJHEHHIO CTEHKH B MOCaeAyolieM pebpoBoM Kanaubpe.
llpn dcro/nb30BaHKM TaKoro kanubpa no paccmarphpae-
MOH CXeMe MOXKHO MpOKAaTbiBATh TABPOBYIO CTalb pasjHy-
LIX Pa3MEPOB 3a cueT H3MEHEeHHs! DACCTOSTHHS MEX1Y Bas-
KaMH A CEUYeHHS HUCXOAHON 3aroToBKH. HegoctaTkoM siB/s-
trest KAYHOBHAHAA $opma nepsoro ¢acosHoOro Kanubpa,
[103TOMY [PH BbIXOJE M3 BaJKOB MPOUCXOIUT U3rHG (cepme-
flHe) [OJIOCHI B CTOPOHY MeHee o6:kuMaemol uacTH. [lo-
CKOJIBKY HCKPHBJIEHHE MOJIOCH [ CpPelHHX H KPYNHBIX
fipodusiell NOAHOCTBIO HE yCTpaHsieTcst Jaxe NpH JJHHHBIX
BLIBOJAHBIX JIMHEAKaX, TaK KaK packaTr HMeeT GOJbUIYO MJ10-
tilaib NONEePEeYHOTro CeYeHH s, TO 0 JAHHE [10J0CHl BO3MOXKHO
CMEILEHHE MOJIOK OTHOCHTEIbHO CTEHKH, YTO NDHBOAHT K
pasHOH- IIMPHHE NOJOK HA OJHOH U TOH ke MoJoce mpH JAe-
(popmanuy B peOpoBEIX KanuOpax. [J1g BHIpABHUBAHMS WIH-
PHHBI 10JIOK 60/1bIIOE 3HaYeHHE HMeeT KOHCTPYKLUHUS noce-
AYIOIIUX MJIACTOBBIX Ka/JHGpOB.

[Tocne ¢opmupoBanus TaBPOBOTO NPOGHIIA B NEPBOM
(pacorHom Kanu6pe JanbHeHas NPoKaTKa NPOUSBOAUTCS B
OTKPBITHIX DPE6POBBIX H MJIACTOBBIX KaJIHGpax.

Pacnonoxenne B Bankax peGpoBEIX KaluGpoB (T. e.
{()OpMHpOBaHKE CTEHKH B HHXKHEM HJIH B BepXHEM. BaJiKe) He
#ABUCHT OT MCHOJb3YeMOit CXeMbl NPOKATKH, & ONpefesser-
s THIIOM CTaHa W CTereHblo ero Mexadusauuu, Ha menxo-
COPTHBIX CTaHax ¢ PyuHo# 3ajauedl nosoc, rie KaHTOBKa
10JI0C IPOM3BOAMTCA BPYUHYIO IIDOTHB HacoOBOH CTpesKH,
pacnonoxenye Kannbpa 4ucToBOM KiAeTH {cTenka AehopmH-
pyercd BEpPXHHM Ba/JKOM) [MOJHOCTBIO Mpejonpenenser
pAacnoIOXKeHHe BCeX OCTalbHLIX KaK peGpoBhIX, TaK H IJac-
TOBBIX Ka/auOpoB. Ha cpeiHeCOPTHEIX M KDPYMHOCOPTHBIX
¢TaHax, Ha KOTOPLIX Nepefaya NoJoC U3 KJETH B KJETb (WiH
113 Kanubpa B Ka/auOp) MPOH3BOLUTCA NPH fIOMOULH ULIEH-
ICPHBIX YCTPOHCTB, pefpoBble KaJHOpPH pacnosaraiorcs
a4 BajiKax credkod BBepx. Ha cxeme III pacnosoxe-
fiile KaJauBpoB COOTBETCTBYET DYUHOH KaHTOBKE.

Cxema 1V npumeHnsiercst A/t OPOKATKH TaBPOBOK CTanu
KPYMHBIX pasMepoB C BRICOTOU cTeHKH 70—250 MM u ofLeh
nnipuHoi nosok 70—200 mm u Gojee. TosuHHa 0OJAOK H
CTeiKY naMensiercs B npenenax 6—20 mm. Cxema IV moxker
OLITb HCMOJMB30BAHA M AAA GoJiee KPYHLIX TABPOBHX Mpo-
(pns1efi ¢ BBICOTOH CTEHKH H oOLLeft IMPHHOHA 100K A0 350—
400 mm. [1pn 3TOM, BO3MOKHO, B 3aBHCHMOCTH OT PasMepos
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npoduas ¥ COOTHOLIEHHSA MeKIy ITUMH pasMepamu npuier-
¢l yBeJAHUYMTb 4HCA0 (PAacOHHBIX KanuGpos.
dopMa HCXOAHOH 3aroTOBKY, 3alaBaeMoli Ha JHaroHanb

B NepBblil acoRHbIA KanHOD KOJNOKOJBHOrO THIA, 3aBHCHT

'OT COOTHOILEHHA OO6Lled MKEPUHBI NOJOK H BBICOTBL CTEHKH
roTOBOro npoduis TaBpoBoii cranu. M3 npaBuabHOTO KBaji-
paTa TpOKAaTBIBAETCA TaBPOBas CTa/b C IMIHPHHOH NOJOK,
paBHO#l BbicOTe cTeHKH. 19 npoduasa ¢ WIMPOKUMH NoNKa-
MH Oenecoofpa3Ho HCHOJAb30BATH POMOHUECKHE CevyeHHd,
13 GOJbILOH RMAroHa/JK KOTOPOTo NpH 3ajaye B KOJIOKOJb-

Hblfl Kanubp GopMHpylOTCA [0MKM TaBpoBoi cranu. U3

NpaKTHKH TaBPOBLIX NoMU/IeH MOXKHO IPHHATD, UTO CTOPOHA
HCXOJHOrO KBajpaTa, 3alaBaeMoro Ha JHaroHaab B KOJoO-

KOJbHBIH Ka/aHuOp, fo/KHa ObITb paBHA HJH HECKOJIbKO 4
GoJ/ibliie MaKCHMa/IbHOTO pasMepa roTOBOTO NPOhHIIsS TaBPoO- |

Bo#t cTanu. Tak, HanpuMep, Las TaBpoBofi ctadu 75 X 75 X
X 8 MM 1pu npokarke no cxeme [V npuMeHsiercs HCXOLHBIA

KBajpaT Co CTOpoHOl 76—78 MM. Bo3aMmoxkHBI, KOHEUHO, H

OTKJIOHEHH A OT 3TOr0 npasuJa.

B ciayyae Kaknx-1u60 HeTOuHOCTEHl H OIHGOK NpH pac- |
yere KaJHUGPOBKH HJH H3MEHEHHA YCAOBUH 3alo/HEHHs |
TaBPOBBIX Ka/lWOpOB, HAaNpHMEp, BCJENCTBHE H3HOCA, pas--
Mepbl HCXOAHOTO KBaAPAaTHOrO CeYeHHs NPH PaCHONOKEHHH
KBaJpATHOrO Ka/jlku6pa B BanKax Ha peGpo MOTYT peryaupo- |
BaTbcA. B 3TOM OTHOLUIEHHH NpHMeHeHHe SIIMYHBIX Kajauo6- |
pOB (pacrio/ioXKeHHe KBaapaTa MJauMs) HECKOJABKO 3aTpyl- -
HAET pery/JypoBKY, TaK KaK MpH H3MeHEHHW DacCTOSTHUS |
MEXIY BajKaMH HCXOAHOe ceueHue nosyuaer (gopmy nps-

MOYTIoOJIbHUKA.

[To cxeme IV nepBhie MO XOAY NPOKATKH fBa PeGPOBLIX |

Kanubpa npesHasHayeHsl AN GOPMHPOBAHHS CTEHKH H yBe-

JIHYEHHUsT WIHPHUHB! TIOJOK 10 pPacu€THbIX pPa3MepoB 3a CHET s

HX BBIHYXKIEHHOrO yIHpeHHd. MeHsAs BeqnuuHy obkarua

NOJIOK B 3TUX KaJIH6an,- MOXXHO NOJyyathb pas3JHu4yHOE Bbl- |

HyK/JeHHOe YIHpeHHe.

B nocneayomux niacToBulx Kanubpax yBendudBaercs @
AJHHA CTEHKH, YTO JOCTHraeTcs 3apaHee npefyCMOTPEHHBIM |

HX BbIHYXKACHHBIM YUIHDECHHEM., O6xarue CTeHKH JOXOIHUT

JO ABYXKPAaTHOro, ¥ MO3TOMY BO3MOXKHO, 33 HCKJIIOUEHHEM |

TOHKOCTEHHBIX [pOGHJeH, MPOEKTHPOBAaTh B MpPeAbIAYIIHX

peOpoBBIX Ka/qHOpax MOBLILIEHHYIO TOJNIHHY CTEHKH, TeM |
caMbIM MpefOTBpallas B 3THX pe6pOBLIX Kaaubpax 3alieM-

JIEHHE [10J10C.

Mpenmyiuectsom cxembl 1V no cpashentto co cxemoit 1114

AIBAAETA yMeHbILEHHe YHCJa KaHTOBOK NPH MpPOKAaTKe, UTO

UMEET CYULECTBEHHOC 3HAYEHHUE AJ1F CTAHOB 6e3 KaHTYIOUHX -
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vexannamos. Cxema IV npumensiercss He Ans BCero copta-
MCHTa TABPOBOH CTa/H KPYNHLIX Pa3MepPOB H B HEKOTOPBIX
(Aydasx MOXET OKasaTbCsi HenpuemaeMoR. Ha mpakrtuke.
00MacTb ee NPUMEHEHHs OrPAHHYUBAETCA TABPHKAMH G OT-
lowenHem obILel WIHPUHBI NOJIOK K AJIHHE CTeHKH Gostee 0,6.
l4BpoBble NPOQHIA C AAKMHHON CTEHKOH H HeBODbILOH HinpH-
HOH NOJIOK mpoKaTeiBaioTest no cxemam 111 wan V.

[Tpu npokatke no cxeme V TaBposbIX npoduiiel CpeaHux,
i HHOIJIa H KPYNHBIX DPa3MépOB U3 JIErH POBAHHOH CTaJH Ha
CTaHax C NHHEHHBIM PacloJIOKEeHHEeM KJeTeil BOSHHKaeT He-
OOXONUMOCTh yBeJHUEHHs uHcaa (HaCOHHBIX KaauGpos. [o
cxeme V MpokaTKa TaBpOBOH CTaJH NPOH3BOAHTCS B AEBATH
llpOXONOB, H3 KOTOPBIX NATh PEGPOBHIX KATHGPOB H UYETHIpe
(i1acToBLIX. MCX0AHA7 3aroToBKa HMEET MpPSIMOYTONbHOE
ITH KBaJpaTHOE cedeHHe. MakcHMaJ/ibHBIe 006XaTHS OCyIle-
CTBJIAIOTCS B MEPBBIX NMPOXOAAX MPU BLICOKON TeMreparype
llpoKaThiBaeMblX noJoc. Takoe pacnpenenenve o6xaTufi
lI03BOJISIET NPOKATBLIBATL TOHKOCTEHHYIO TaBPOBYIO CTa.lb
¢ BBICOKOH TOYHOCTBIO €e pa3mepoB. B uncroBom u npepuuc-
TOBOM KaJiHGpax OTCYTCTBYIOT Pe3KO BbIpaXeHHas HepaBHO-
mepHas JedopMauds, W pacueTHble JaHHbE KaJHOGPOBKH
BCJICACTBHE HE3HAYHTEJBHOTO BBIHYXKACHHOTO YIIHDEHHA
('TaHOBATCA GOJIee TOUHBIMH H COOTBETCTBYIOT (PaKTHUECKHM
pasvepau. [Tpu H3MEHEHHH yC/JIOBHI NPOKATKH (TeMnepary-
P, 113HOC BAIKOB) KOJIe0aHUS PasMepOB [10J10C CPaBHHTENb-
10 HebOJ/bLINE, & uepejoBaHHe peGpOBLIX H. MJAaCTOBLIX Ka-
/IMOpOB ofecneynBaeT HafeKHblil KOHTPOJb Pa3MepPOB CTeH-
kit M nosok mpoguas. Hepocratkom cxemnl V. aBasercs
00N1bLIOE YHCIO (DACOHHBIX KaquGpOB H, CJEKOBATE/bHO,
yBeJnuenye obLero yncaa npoxonos. [1pu 31oM BospacTaer
00beM paboT BaJIbLETOKaPHOH MacTepcKoil (06TOUKA BaAKOB,
ILirOTOBJIEHHE IAGOHOB M PE3LOB), YCJAOKHSAETCH HACTPO#-
Kka CTaHa B MpoLecce IPOKATKH U TpeObyeTcs pasinuHas Baj-
loBas apMaTypa, OCOGEHHO /i TABPOBBIX MPOQHJEH C/I0K-
llo#t popMbl. BestencTeue yBenuuenus wicaa npoxogos Bo3-
MOXXHO CHHXKEHHE MNDPOM3BOAHTENbHOCTH cTaHa. [Ipesycmor-
PeifHble Mo cXeMe V ceMb KaHTOBOK YBEJHUHBAKOT MPOLEHT
['Y4HOTO TpyNa OGC/yKMBAIOLIErO NEPCOHaNa Ha JUHEeHHbIX
craHax, He o0OpYNOBaHHBIX KaHTOBATE/NAMH.

Cxembl [—II1 (puc. 27, 6) npennasnavens s npokat-
Il TaBPOBO# CTa/¥ Ha HEeNpepbIBHbIX CTaHaX. [Ipeumyue-
(TBOM HENpPEPLIBHEIX CTAHOB ABJSETCA BBHICOKAS CKOPOCTh
POKATKH, 4TO O0ecreynBaeT OCYUIeCTBJIEHHE [pOLECCa
IPOKATKH B BEICOKOM M 1O3TOMY 6,1arONPHUATHOM AHaNas OHe

remnepatyp. [1pu 3ToM MOXKeT GbITh YMEHbBIIEHO UMCJ/IO NpO-

X0JIoB 3a cuetr O6oJiee HHTEHCUBHOTO (hopMOH3MEH eHud,
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YMeHbIIaeTcsl PACXOJ BAJKOB H 3/1eKTPOSHEPTHH. B gann6-
pax, B KOTOPHIX TNPOHUCXONHUT neppoHauanpHOe HOpPMHPOBA~
Hue npoduad, MakcuMalbHbIC o6KaTHA OrpaHHuUBaIOTCs
TOAbKO JIHAMETPOM BAJKOB K MOIIHOCTBIO MPHBOAG.
Cxema I ucmosb3yercst Jis IPOKATKH TaBpOBOH CTa/H |
MEJKHX M CPEAHHX pasMepoB, CXeMd [l — cpemHHX H CX€-
ma I1] — KpynHHIX pasMepoeB. VIcXOAHO! 3arOTOBKOMH, 32-
paBaeMoit B nepBbiil acoHHBI KaJubp, CAYHKUT, Kak npa-
BuM0, KBajpar. llcnosnpsoBaHue (OPMHPYIOULETO KOJI0~
KoJbHOTO KanuGpa mosBoaser chopMHpOBATH LU POKHE |
TOJIKM U OTHOCHTE/HHO BHICOKYIO CTEHKY. Jna cuMMeTpuy-§
HOIl TABPOBOH CTA/NH CTOPOHA HCXOANOTO KBajpara npumep+
HO paBHa BhICOTE (WM WHPAHE) TaBPOBOH CTaJIH. Tak, |
HanpuMep, AIs TaspoBofi cranu 35 X 35 MM HCTONb3YETCAT
KBajpaT CO CTOPOHOH 35 MM, 4 JJi TaBpOBO#l CTalH 50 X¢
% 50 MM — CO CTOpPOHOH 48 MM. i

[Ipu nmpokaTke TaBpOBOH cTanH Ha HempephLIBHBIX CTa~
HAX PEKOMEHJyeTCsl BBINOHSTH OCHOBHOE MpaBUJI0 — KO+
(UUUEHTEl BBITAXKKH [O KJETIM NOJMHBl -OBITh TAKHMH,
4TOGEl HCXOAHBIH TABPOBBLA packar uMes popMy, FeOMETPHT
yeckd TOLOGHYIO TOTOBOMY MPOPUIIO. [Tpu sTOM pasHULAS
B KO3(pUIUEHTAX BBITANKKH OTAE/bHLIX 9J1eMeHTOB (100K
I CTEHKH) NpOpH/IA B KaXI0H KJETH He3HauuTeJbHA W COF
OTBETCTBEHHO BHIXOJ NOJOCHL H3 BaJIKOB NP SIMOJIH HEH HBIH
fipd OTCYTCTBHH BHYTPEHHHX Hanpsskenufi. B macTOBHIXE
Kamubpax 0OKaTHe TMOJOK MO BLICOTE Ha HenpephisibiX
cranax B OTJWYME OT CTAHOB APYTHUX THNOB AOCTHTAET 3Ha-
qUTENbHON BETHUHHBl H MOMKET COCTAB/SATH B NPEAYHCTOBO ¢
kaerd ot 18 no 35 %. -

[Ipu npokaTKe TaBpoBOH CTaNU Ha-HefpepreIBHbIX CTaHa
JOMUKHO (PUKCHPOBATBCA . M3MEHEHHE KPYTAMLEro MOMEHT
OT 11epBOfi KJIETH O UHCTOBOH TAKIM 06pasoM, 4ToBbI OO0
Janach papHOMEpHOCTb Aehopmalyd 110 JJIHHE packaTa,
Kpowme TOro, TaBpoBbIi npotrab TAxeno obpasyer nNenio
11 IO3TOMY NPOKATKA (POU3BOLMTCA C HATAMEHUAEM, COOTBETH
CTBYIOLUM BBITSNKIKE OT 3 A0 4 %. CaeictBheM HaTsKeHH:A
ABJAETCS YTOMILEHHE MEPEAHEro W 3aiHEro KORHOB fipoKa+
THIBAEMOH ITOJIOCLL. ' ]

OcoSeHHO BamHOE 3llaueHue Mpy NPOKATKE TaBpOBOH
CTa/M HA HENMPEPHIBHBIX CTAHAX WMEST Ba/IKOBAS apMatypa.
B KauecTBe BBOAHON KOPOOKH MOMHO HCNOJB30BATDH o0bIY
HYIO POIHKOBYIO KOPOOKY C ABYMA napami posukos. Taxas
kOpoGKa NPHAAET PAacKary JOoCTATOUHYIO yCTOHUYHBOCTES
J HCKTIOUAET KOCYI0 3ajiauy noJioc 1 odpasosaHue JIaMI1aCOB.
WHOrEa M3IOTABJHBAIOTCA BBOAHbIE DONMKOBLIE KOPOOKH
OTIENbHO ANsl CTEHKM H NOJOK TaBPOBOrO packara.
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OCOBEHHOCTU MPOKATKU TABPOBOM CTANMU

TaBpoBas cranb M ee pa3HOBHAHOCTH MO  (OPME IO-
1ICPEYHOTO CeUeHHs OTHOCHATCA K (uiaHLeBbiM npoduismM. B
OT/IMYHE OT NPOCTHIX cedyeHHH (nosoca, KBaapart U T. A.) hpn
IpOKAaTKe (JAHLEBBIX H APYTHX CJAOXKHBIX npo@u.r.leir’!' pas-
HOMepHOe 06xaThe B KajubpaX CTAHOBHTCA HEBO3MOXKHBIM
[1pu paapaéofxe KanuOpOBKH TaBPOBOH CTalH H n01106:
UBIX npoduaell B clyyae OAMHAKOBOTO OTHOCHTENBHOrG 06-
MKATHSl CTEHKH K MOJIOK B NJACTOBHIX H peOpOBBLIX Kaaub-
PaX HEBO3MOXHO TaKKe M[OJyYUTb HEOOXOAHMOE HCXOA-
lloe mpAMOYroNbHOe WJH KBaJApaTHOE CeueHHe HCXONHOH
.(l'fll“OTOBKH. [TosTOMy OPUXOAMTCR OTKA3aThCH OT [PABHMA
Ngzgaﬁggiﬂx OTHOCHTEJbHEIX 00XaTHH BO BceX (DaCOHHBLIX

O6biyHo npu Ka/u6poBKe npoduses CI0KHOH GOPMBI He-
paBHOMepHYIO AehopMaLuio, KaK [PABUJIO, CTAPAIOTCs OCY-
IIECTBUTD HE BO BCEX KasnOpax, a TOJbKO B NEPBLIX N0 XOJ
(IPOKATKH, KOTJAa MeTa/Jsl HMeeT BHICOKYIO TeMNepaTypy ﬁ
(o/lee J1aCTHUYEH, YeM B [IOCJAEAYIOIIHX [IPOXOJaX.

[Tpu NpOKATKe TAaBPOBOH CTA/M B OTKPHITHX KajinGpax
lla JHHEHHBIX, IUAXMATHEIX M 3Ur3aroo6pasHbIX CTaHaX He-
paBHOMEPHYIO AedopMalMIO MpelycMaTPHBAIOT Kak B Iep-
BLIX, TAK H B MOCAEIHHX MPOXOAAaX, ¥ TOJABKO B UUCTOBOM
mm/uépe [BITAIOTCA YMEHBIUUTh CTeNeHb HEePABHOMEPHOCTH
uroBbl H30exaTb 3HAUMTENbHBIX MepeMelleHHl MeTas/ia n
I0yYHTh NPABHJBHBI 00 GopMe H He HMEIOIHH 3SHauH-
IC/IBHBIX BHYTPEHHHX HANPSIKEHHH TOTOBBIH NPOQHIID.

OnpITHbiE JaHHBIE DA3AMYHBIX 33BOJOB NOKA3bIBAKOT
10 (pH OPOKATKE B OTKPBITHIX Kanubpax TaBpOBBIX npo:
(punefl gaxe H3 NETHPOBAHHLIX MAapOK CTald (HanpuMmep, U3
cranu 30XT'CA wa 'ypoeBckoM MeTasniypruyeckom 3aB(,)11e)
U pasAuuHBIX  Kod(hdHUHeHTaX JedopMalHH CTEHKH H
10JI0K TaBPOBOH CTallM He BO3HHKAeT KaK HapyMXHbIX, Tak
il BHYTPEHHHMX HADYUWEHHH CNJOWHOCTH Merasna. ’

Ha nenpepnIBHLIX cTanax, 3a HCK/AIOYEHHEM NEpPBHIX Ka-
1116pOB, e NPOU3BOAHTCS NepBOHauUaILHOE (POPMUPOBaHUE
npousg, peKoMeHAyeTcs TaK pacnpeleaaTh Kodhpuuu-
eurol AepopManuy, uyToGbl HCKJ/IOYKTL NepeTeKaHue MeTaJ-
Y MM CYUIeCTBEHHO yMEHBIIWTb DNeperekaHue Meranja B
iare aehopMalyi U3 OIHUX YYacTKoB B Apyrue. [Ipu stom
HPIHXOAUTCA OTKA3aTbCA OT OTCYTCTBHS GOKOROIO OGMATHA
* SaKPBITHIX PyubAX Kanubpos. [locnesnee oficTosTeNLCTEO
fle Becerfia JKellaTelbHO, XOTSl [PH BLICOKOH TeMmmneparype
IpOKAaTKH Ha HENpepbiBHBIX CTAHAX CYUIECTBEHIO ymeHL-
HGIeTCA  ONACHOCTh 3aWIEM/ICHUA W OKOBLIBAHUA BASKOD.
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B npotiecce nNpoKaTKH TaBpOBOH CTa/M HEOOXOZUMO OCO-
Goe BHUMaHHe 0Opalath Ha 06pe3Ky KOHUIOB MOJOCH, TaK
KaK IpH HH3KOM KauecTBe OTAE/MbHBIX MABOK cTasd [oay-
yaloTCA pBaHbie KOHLbI MOJOC, YTO MOMKET IpUBECTH K OKO-
BBIBAHHMIO M. [OJIOMKAaM [POKATHbIX BaJKOB.

B cooreercreun ¢ TOCT u TeXHHUECKHMH YC/JIOBHAMH .
TaBpoBast CTalb OOLIYHO HMeeT MOCTOSHHYIO TOMIIMHY no- |
JIOK U HeBoablIoH (KaK NMpaBnio, Nopsaika 2 %) yKJOH Ha- |
DYXHBIX TpaHell CTeHKH. Taxad KOHQUrypauus TaBpoBoh §

cTanu NpefonpefensieT YHCTOBOH KaauGp peGpoBOro THNA,

T. €. C BePTUKA/JbHBIM PACTIOJOXKEHHEM CTEHKH. Ot1cyTtcTBHE
YKJIOHA TpaHEH MOJOK Ha roToBOM npocue -006yCcnoBIMBa 3§
€T, B CBOIO Ouepefb, H He3HaUMTeNbHBIA BBUTYCK rpaned 1no- |
JOK B [peIUHCTOBAM M/1aCTOBOM Kanubpe. Ypenuuenyie yx- o
7oHa B NJIACTOBOM Kajubpe HexesaaTelbHO, TaK Kak BbI3bI-
BAET B UMCTOBOM Kajnbpe MOBbileHHOe 00KaTue NOJIOK, 0Co- 8
GeHHo y ux ocHoBaHHs. CreHKa npotduas, nosyyaromas B

YHCTOBOM KaJii6pe TOMBKO BBICOTHYIO AedopMaLHio (ocan-

Ky), 6yLerT HMeTb Masbifi K03(DHIUEHT BBITSZKKH. [ToaT10- |
My Npd BHIDaBHHBAHHH YKJOHA [OJIOK B YHCTOBOM KasHG- 3
pe, T. €. MPH NOJyYeHHH [OCTOSIHHOH TOJIIHHB! [OJIOK, BY-
IeT HabaoaaThes BCACACTBHE HepaBHOMEPHOH JedopMalkHy §
BLIHYXKIeHHOe YIIHPEHHEe MOJIOK, JAOCTHTAKOMIEE uHorna 4—

5 MM H 6oJiee. -

TToBbILIEHHOE BBIHYXK/IEHHOE YLIMPEHHe MOJIO0K Hexesa- |
TeJbHO C TOUKH 3peHHsl TOYHOCTH PasMepoB TOTOBOIO npo--
duas. MaMeHenue yc/OBHH TPOKATKH (TemMnepaTyphl, yC-!
TAHOBKHM B&JKOB H T. A.) M BCNEACTBHE 3TOTO KoJieGanue;
BeJIHYHHB BBIHYMXIEHHOTO YilHpeHHs (MpH fosbLIOM  Bbi- |

- HYXJAEHHOM YIIMDEHHH 3HAUMTENbHBl M  €ro KoJieGanis) |
MOT'YT PHBECTH K TOMY, YTO pa3Mepbl roT0BOTO npodu/s Bol- %
AyT M3 JONyCKaeMblx NPeLeoB 10 WHPHHE [OJOK. OcobeH- |
O 5TO ONACHO A/ TOHKOCTEHHBIX TABPHKOB G BHICOKOH CTEH:
KOM M LIMPOKHMH MOJKAMH, K KOTOPbIM MPEXbABAAIOTCA N0~
BBIIEHHBIE TPeGOBaHHs B OTHOMIEHHH TOUHOCTH PasMepoB.:

I1as TOro utoGbl YMEHBLIHTb YIUHDPEHHe TMOJOK B HHC

TOBOM peGpOBOM Kanubpe W leperexanue merana H3 no- 4
JIOK B CTEHKY, C/elyeT H3MEHHTb KOHCTPYKUHIO pe6poBoro’
Kanubpa, MpeILecTBYIOLEro NpeAYHCTOBOMY. Ha puc. 287
npuBefeHa Ka/iuGpoBKa TaBpPOBOTrO npodpusist 35 X 35 X§

X 4,5 MM, NpPOKATLIBAEMOro paHee H3 pOMBHUECKO# [0/0-,

chl 65 X 35 MM na crane 240. OTIHUUTELHOR OCOGeHHO-

CThbIO KaﬂMGPOBKH ABJAAETCS MNOCTOAHHARA TOJILIMHA [0JIOK B

pebposoM Kasnubpe 4. [losromy, Xots B gaJqubpe 5 npesuuc-:
TOBOH KJETH MpelyCMOTPeHbl YKJIOHH rpaed NoJok, nol-]
KH 43 KaauGpa 5 MoJyuaioTcs NOCTOAHHOH TOUIHHBL. Tor-*
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Aa B uucToROH KJerH (Kaaubp 6) BO3MOXKHO NPHHATH
ngéoﬂbmoﬁ KoabbuLyenT ofxaTHs NOJOK, TaK KakK HeT He-
0OXOAMMOCTH YCTPaHATh HX YKJOH. B pesyaprate Kosphu-
WHeHTHl AedOPMalii CTEHKH W NOJOK OylAyT HE CTONb
CYLIeCTBEHHO OTVINYATLCS APYr OT ApYra M IepeTeKaHue Me-
Tanna yaacTcs CBecTH K- MHHHMyMy. Kpowme TOro, ymeHs-
(UMTCA BBIHYXKIEHHOE YUIHDEHHe MOJNOK Y MOBBICHTCH TOY-
HOCTb Pa3MepoB TOTOBOro MNpobuis.

B uyepHOBBHIX NJacTOBHX Kanubpax YKJOH (BBINYCK)
3aKPHITHIX PYYbeB, B KOTOPHIX Ae(popMHUPYIOTCS MOJNKH NpPo-
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Puc. 28, Kanubposka TaBposoro npoduas 35 X 35 X 4,5 MM Ha craie

.

(pnsIsA, MOXKHO ApUHHUMATEL GOJibllie, yeM B MPeLUHCTOBOM, TaK
KaK 3TH KanuGpbl MO -XOAY NPOKATKH npenmecmyxo"r’ peo6-
OBBIM, THe (POHCXOAHT YMeHbIIEHUE YKJIOHA W HEKOTOpoe
BLIpaBHUBAHHE TOJILHHE! NOJOK. CleiyeT OTMETHTH, YTO
masisle yrabl HakK/JOHa rpaHell No/0K SaTPYAHSIOT POKATKy
| yXYIWAIOT KauecTBEHHbE MOKA3aTeNM B 3aBHCHMOCTH OT
BCAHYHHBL KOI(POHIKEHTOB AedopMalud H OpHHATON cxe-
bl opokatku. [1pu 7—8 dacoHHBIX Kanubpax ¥ OTCYTCTBHH
pe3Kkoro GopMoH3MeHeHHs [0 MPOXOAAM MOXKHO He ornacaThb-
Cil MabX BBIMYCKOB, €C/IH B HHX HMEETCH HEOOXORHMOCTb.
l'em GoJree, UTO RBAACTOBLIC KAAHOPEHI, 3@ HCKJIOUCHHEM Cay-
nACB  MPOKATKH CHEUMAJIbHBIX TaBPOBHIX npodused, cHM-
MCTPHYHB UAH OUTH CAMMETPHYBBI OTHOCHTENBHO [OpH-

SONTABHON OCH ¥ NJIOLIaJKH [OJIOK He NPpEeBLINAIOT . IJIO-
Al CTeHKH.
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[Tpu 60KOBOM Of:KaTHH TMOJOK 3a CHUET MX [DPOBOJIAKH-
BAHHST B 3aKPBLITBIX pyubAX [MJACTOBBIX Ka/HOPOB CHJIBL,
KOTOpbie AEHCTBYIOT Ha OJI0CY CO CTOPOHBI HMMCHErO U BEPX-
HEro BaJKOB, NPW OTCYTCTBUH KaKUX-JiNOO HApYyIUeHHH MpH-
MEpHO OLHHAKOBbl. [l03TOMY OJHOCTOPOHHEE 3alleMJeHHE
(BePXHHM WJM HWXKHHM BaJKOM) He TPOHCXOAUT. BriBog-
Hble TPOBOJKH C LIHPOKON FOPH3OHTANbLHOH NOBEPXHOCTHIO
ofecneynBaloT NPAMONnHefHb BBIXOA NOJNOCH H3 BAJKOB.
OKoBbIBAHHE BAJKOB B IJ1aCTOBHIX KaJHOpax MOXKET [po-
H30HTH TOJBKO B HCKJIOUMTENbHBIX CAyuadx Mpu rpyGeix

HapYLIeHHSIX TEXHOJOTMM (pas/uuHas TOMIHHA NONOK H3
npelbiAymero KanuGpa, HeHCNpaBHAs BajNKoBas apMaty- &
pa MIH HeNpaBHJbHAs ee YCTAaHOBKA, DAa3/OXMaueHHbe |

KOHIIBI 110J10C).

B 10 ke BpeMs HHOrJa, UCXoAd U3 YCJ'IOBHﬁ pa6OTbl KOH-

KPETHOro CTaHa, ue.necoo6pasﬂo B UEPHOBBIX IJ1aCTOBBLIX Ka-

nu6pax W/IH NPH NPOKAaTKe TaBPOBOW CTall C KODOTKHMH U =

TOMCTBIMH TOJKaMH NpefycMaTpHBaTh GOKOBOE 06xaTHe

0OJIOK B 3aKPHTHIX PyubsiX, CIOCOOCTBYIOIIEE YTOHEHHIO TO- &
JOK H BHIPAaBHHBAHUIO KOPPHUHEHTOB AedOpPMALHN MO Ce-

yeHHio nosiochl: [Ipy sTOM 00s3aTe/bHO JOJ/DKHBL NPHHH-

MAThC BO BHUMaHHe TemliepaTypa [POKaTKH H MarTepHal |

NpOKaTLIBAEMOH NOJGCHI.

B pe6poBbix Kanufpax uem Goabine GOKOBoe ofxKaTHe
[0 TOJIIMHE CTEHKH, TeM CHJIbHee OJHOCTOpOHHee 3allemie- -

HUe ¥ TPYAHEe BHIXOJ [0JOCH H3 BaikoB. B ciyuyae cH/b-

HOrC 3allleM/IEHHs MOJIOCH 3aKDBITBIA BaJIOK YBJeKaeT (10- |
Jiocy 8a coGo#, BbiBOAHAA NPOBOAKA 3AKPBITOrO Pyubs NpH 4
Majloll IUMPHHE DOJNOK ¥ HEeNpPOUYHOH CpeAHedl 4acTH, COOT- |
BETCTBYIOIIEH CTeHKe, HM3THOaeTcs W/IH Jaxe JioMaercs H

TPOHCXOIMT OKOBBIBAHHE BaJKa. KisBecTHHI cayuau [2], xor-

Ja YyBeJMUEHHE TOMLUHBI CTEHKH [MpPEeIYHCTOBOrO Kanubpa |
Beero Ha 0,2 MM NPUBOJNJIO K OKOBLIBAHHIO BaJIKa YHCTOROH

KJIETKH,
OpHako B TIEPBHIX 0O XOLy NPOKATKH PeGpoBbIX Kaln6-

pax, a TakXe Ha HenpephiBHEIX cTanax [8] yacto npeayc- S8
MaTphBaeTcsi GOKOBoe of:kaTHe 8a CYeT MPOBOJIAKHBAHMA.
B katecTBe NMpUMEpa NpuMeHeHHs GOKOBOro ofxKaTyisl B 3a-

KPBITHIX PYubsiX Ka/JuOpOB MOXHO MPHBECTH KajHGDOBKY
TaBpoBoii cTasn 35 X 35 X 4,5 mm (cm. puc. 12). B peGpo-
BBIX KaJu6pax 2 u 3 NPOMCXONMT pe3koe (pOpMOU3MEHeHHEe
MOJOCHl NpH  SHAYHTENbHOM, OOKOBOM OOMATHH CTeHKH.
B kanufpe 3 Goxopoe 06:Karu€ CTEHKH y OCHOBaHHA CO-
craBasieT 5 MM, XoTa KajuGpoBKa, UpelcTaB/eHHas Ha
prc. 12, AMHTENbHOE BpeMs NPHMEHs/Iach Ha JIHHEHHOM CTa-

se 250, ee BciegcTBHe paja npuuuh (6oKoBOE O6KaTHE |

v
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CTEHKH B Kanubpax 2 W 3, cuMMeTpuuHnll Kaautp 1, sua-
YHTEJNIbHO® OOKaTHe CTEeHKH B -IPefulcToBOM Kanubpe 4)
HeJb3 CUMTATh YAauHOH M TexHosoruuHol, OIHAaKO BhHI-
cokas TeMmIlepaTypa NPOKAaTKH B NePBHIX DpomycKax H yCH-
JIeHHBIE BBIBOIHBIE IPOBOAKH YMEHBILAIOT ONACHOCTH OKOBBI-
BaHusa BaJKOB. BHIXOA NOJOCH H3. BalKOB o6sieruaercs 3a
cueT IIMPOKOH cpefHell YacTH BLIBOLHBIX [IPOBOJOK, COOTBET-
CTBYIOIIHX CTeHKe, H LUMPOKHUX KpaHHHX uacTefl 11POBONOK.

[Ipy mpokaTKe TaBpOBOH CTalH B OTKDHITHIX KanuGpax
UWHPOKO HCNOJABb3yeTcs BBIHYXKICHHOE YIIHDEHHE Kak C
LeJIbI0 YBENHYEHHUs! [MHPHHBI NOJOK B PeBPOBBIX M BBICOTHI
CTEHKH B [LJACTOBLIX Kaaubpax, TaK U BCJENCTBHE pasfud-
HBIX YC/JI0BHH (hOPMOM3MEHEHHS OTAeNBbHBEIX YUACTKOB ouara
AebopMallMy B 1J1aCTOBBIX H peGpoBbiXx Kanubpax. Yiupe-
HHe ONDEeNENSeTCs Ha OCHOBaHKH [PHBENEHHBIX BHIIIE 3aBHU-
CHMOCTEH HJIH B OTHAEJNBHBIX CJAY4asiX, OCOGEHHO NPH IPOKAT-
Ke HeCHMMEeTPHUHOH TaBpPOBOH CTa/lu, NPHHHMAETCs Ha OC-
HOBZHHH (PAKTHUECKHX HAHHBIX.

ITpu xanubGpoBKe TABPOBOH CTaNH HEOONBIIMX H Cpel-
HHX pa3MepoB BHIHYKJEHHOE YIIHPEHHE.OOBYHO HAXOLHT-
ca B mpefenax 5—I5 mm B nepseix mpoxogax u 0,5—6 mm
B rnociesunx. Jis TaBpoBOH CTalM KpYNHEIX Pa3MepoB
VHIHpEeHUe H3MeHsercs B npepenax 8—25 MM B nepBHIX Npo-
xonax B 1—8 mm B nocnensux. Ecap ymmpenue BblOnpa-
eTcsl HA OCHOBAHHHW NMPAKTHUECKHX JAHHBIX, TO B UEPHOBBIX
Kaaubpax ero cjaelyer HeCKO/JIbKO 3aHMKATb [10 CPABHEHHUIO
¢ HabmojaeMelM B JeficTBuTeNbHOCTH, C GOJBIIOH OCTOPOXK-
HOCTBIO BHIOMpaeTcd YllMpeHHe B UHCTOBHIX M NpeNyHCTO-
BbIX KannGpax, Tie HexeNaTeJbHBl BCAKHME OTKJAOHEHHS OT
CXeMbl, TaK KaK pa3Mephl rOTOBOTO Npodusis MOTYT H3Me-
HATBLCA TOMIBKO B CPABHUTEJNBHO Y3KMX Npelenax HONycka-
eMbIX oTkaonenufi, orosopenuslx ['OCT umu TV.

Ha Tex npoxkaTHBIX CTaHaX, B KaXKIOH KJeTH KOTOPHIX
OCYIIECTBJASIETCA ONHH IPOXOJ (HenpepblBHLIE, LI1AXMATHEIE,
3Ur3aroobpasHble HJIH YUCTOBBIE JIMHHH METKOCOPTHBIX CTa-
OB C KJIETSIMH THNA [epeMeHHOoe AyO), NP OCBOGHHH TaB-
POEBIX Opodujel UenecoofpasHo H3roTaBjMBATH BAaNKH C
KaJHOpOBKOH no ABYM U 6oJiee BapHaHTaM, 49TO CYyLIECTBeH-
HO COKpalllaeT 3aTpaThl BpeMeHH Ha ocBoenue. MOKHO TaKkKe
113TOTOBUTH BaJIKH TOJBKO [0 OJIHOMY BapHaHTy KalubpoB-
KW C [OCTeAyIOeH HX KOPPEKTHPOBKOH mo raybuue 3a-
KPBITHIX PyubeB. DTOT METOH, ABJSACH GoJiee NPOCTHIM, OC-
11OBbIBAETCS] HA TOM, YTO B. [POLIECCE OCBOEHMS TABPOBOH CTa-
AU CAOKHee MOJYUYHTb HEOOXONHMEIE pasMephbl 1O BHICOTE
CTEHKHM H HIMDUHE [I0JIOK, B TO BpeMs KaK MoJyueHHe pas-
MEpOB MO TOJIIMHE CTEHKH M TNOJOK He BBHI3LIBAET TPYAHOC-
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- SI0T Ha pa3Mepsl IOTOBOrO NPOhHJIA.

Tefl U onpenensietcs HacTpofikoll craua, [losromy Ha npak-
TUKe OOLIYHO M3TOTABJIMBAIOTCA BaJKH 10 OZHOMY BapHaHTY
KRanu6poBkd. B 10 ke BpeMs Ha AYyOAMPYIOLLHX Kaau6--
pax NpOU3BOAMTCS yrJaybJieHHe 3aKpBITBIX PYyubeB /1ACTOz
BbIX U peBpOBBLIX KaauOpPOB MO OLHOMY HJIH ABYM BapHaH-
taM. [1pHu ocBOeHHH TaBPOBOH CTAIH B C/Ayuae MaJloi IUIUPUHBL
INOJIOK HJIX HH3KOH CTEHKH €CTh BOSMOXKHOCTD NepefiTH Ha 1y6+ |
JUPYIOIIHe KaauOphl ¢ 6oJiee ryOOKHMH BpE3aMu, TEM Ca-
MBIM KOMIEHCHPYS HETOYHOCTH PacueroB cpopmonsmeﬂeﬂnﬂ
B TaBPOBHIX Ka/jubpax. [TocKonbKy npokaTka TaBpoBofi cTa-
JM TPOHM3BOAHUTCA B OTKPHITHIX Ka/JHOpax co' CBOOOIHBIM]
VUWIHPEHHEM H, KPOMe TOrO, IIMPHHA KaJHOPOB MNPOEKTHPY-!
ercs GoJibllle PacyeTHOH, NpPH OWHOKaX B KajHOpOBKe 00-
pasoBaHHs 3ayceHLeB He NpoHcxoput. [Tono6Hbili npHem!
MoXKeT OBITh MCNOJb30BaH H HA CTaHaX TPHO B ciiyyae HMe-
IOIHXCA AyOMHPYIOMUX KaanGpoB.
B 8akpHITHIX pyubfiX PeOPOBBIX H NJACTOBbLIX Ka/JHOPOB:
KoybdbuumeHTsl NehopMaluy 3HAYHTEbHO MEHbLe, YeM KO-
abduLnenTh 06KaTHs [OJOK B PeOPOBHIX M CTEHKH B [J1a-
CTOBHIX KanuGpax. Takoe pacnmpefesedve Ko3(pHLHEHTOB:
IebopMamMy no OTAENbHBEIM yuyacTKaM odyara Jedopmalvi
NPUBOAMT K YTSKKE BBICOTHI CTEHKH HW/H IIHPUHBI NOJMOKS
B 3aKpHTHIX pyubsiX. Bennuuna yTsKKH TeM 6oJiblue, deMm
MeHbILle MJIOIAfH [IONEPEeUHOTo ceueHns cnadoonwaeMblx_.
yuactkoB. [losroMy npH paspaoTke KanHOPOBKH BeHUH-S
Ha YTSKKH JOXKHA KOMHEHCHPOBaTbCA HECKONBKO 6Ob-
UM ofxkaTtHeM (Ocaikol) B 3aKPHITBIX PYyubsiX Kanubpa. |
“Torga nNpu HM3MEHEHHM YCJAOBUH NMPOKATKH He [POHUCXOINT
HE3aMOJ/JTHEHHS B 3aKPBITHIX PYyubsiX, -4TO OCOOEHHO BaXHO:
INs (PeIYHUCTOBBIX KajJHOPOB, KOTOPBHIE 3HAUHTENBHO BJIM-

YTSKKa BBICOTHl CTEHKH B PeOPOBHIX H.IUKPHHBI NOJOK @
B TJIACTOBLIX Kanubpax WJIAH ONpeienseTcs Ha OCHOBaHWH B
NPUBELEHHBIX Bblile TEOPETHYECKUX SaBUCHMOCTEH HJIH Bbl- 8
6HpaeTCH 0COGeHHO ANl HEeCHMMETPHUHOH TaBPOBOH CTa/H |
CJIOXKHOA KOHQHIYpauUHH, Ha OCHOBAHMH [PaKTHUECKOro
onbita. BesnunHa yTAXKH G yueTOM Komponupy}omero 00-
KaTdAA ISt MEJIKHX pa3MepoB TaBPOBOH CTajH OOLIUHO cO-
crapasier 2—10 MM, a 418 CPeAHHX W KDYMHBIX Da3MepoB
4—15 MM, TTpn srom HauGosBIINE 3HAUECHHA YTAKKH OTHO-
CATCA K UEPHOBLIM KaJHOpaM B cjiydae MasJof [JOWanH |
yYacTKOB MpPOQHJS, NPOKATHIBAEMbIX B 3aKPHITHIX PyubsX. |
Hanmenbuive 3HaueHus yTAKKA NPHHHMAIOT B YHCTOBBIX Ka-
aubpax npu HeGoJbIIUX KOs(hduuHeHTaX O6KaTHS MOJIOK.
Ecan B uucToBOM KajaHOpe pacueTHas HJH BhlOpaHHAs yTAM=
Ka BbICOTbl CTEHKH OKAaKETCA CJAHLIKOM BEJAHKA 1O cpaBHe-
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HUIO ¢ (AaKTHYeCKOH, TO NPOHCXOAHT MecTHas Aedopmainns
KOHUa CTeHKH upoduisi, KOHELl CTeHKH NpPH NOBbiLIEHHOM
o6&aTHH pacIJIOLIYBAETCA H 3aKJHHHBAETCH B 3aKPLITOM
pyYbe, B pe3y/ibTaTe 4ero MOXKeT NPOH3OHTH OKOBLIBAHHE
BalKa. 310 sBJEeHHe MOXET TpPOHCXOAUTb H B UEpPHOBBIX
pefpoBbIX Kalubpax TpH Majoi TOJILHHE CTEHKH MPOKATLI-
BaeMOH MOJIOCHI.

B peGpoBrIx Kaiubpax, OpeAnecTBYIONIHX N0 XO4y NPOJ-
KaTKH NJIACTOBLIM, Ha BHELIHHUX rPaHsX NOJOK OGBIUHO Ipe-
JdycMaTpuBaeTcs BOTHYTOCTb (Kanu6p 3 Ha puc. 12) co
crpenoil nporufa go 10 MM j/5 TaBpOBOH CTaqH KPYMHKIX
pasMepoB. BesnuyHa BOTHYTOCTH 32BHCHT HE TOJBLKO OT
pasMepoB [POKAThHIBaeMOll TABPOBOH CTajH, HO H OT BEJH-
YHHBl KOa(pulMeHTa OOKaTHA CTEHKH B MOCJAELYIOLIEM
NJIacTOBOM Ka/auOpe. B nocnefHHx mo Xoly MpOKAaTKH uep-
HOBBIX Kasubpax peGpOBOrO THIA H NpPH MalbiX Kodddu-
[[HeHTaX O06XKAaTHA CTEHKH B MOCJAEAYIOUIMX [JaCTOBbIX Ka-
Jubpax NOBePXHOCTb BHEIIHUX rpaHel MOJOK Moxer GblTh
Gea BorHytocTH. OCHOBHOE HasHayeHHe BOTHYTOCTH B peb-
pOBOM KannGpe — KOMOEHCHPOBATb YIIHDEHHE CTEHKH B
noc/IefyioleM [1acToBOM Kanubpe W u3bexaTb [epenoJ-
HeHHA B pasbeMe BaJKOB CO CTOPOHBEI HapyXHBIX IpaHei
nojiok. He cieflyer cveliuBaTh nepernosiHeHde B IJ1aCTOBBIX
Kaqu6pax cO CTODPOHEI HAPYXKHBIX FpaHell NMoJOK (B pe3y/ib-
Tate TAKOro fepenosiHeHus ofpasyercs Jamnac) ¢ o6paso-
BaHHEM 3ayCeHUEeB, TaKk Kak JaMmnac NpH OTCYTCTBHH Tpy-
661X OMIHGOK NpPH npoexmpoaaﬂﬂn Ka1nBpOBKH He B/IMSeT
Ha KauyecTBO U pa3Mephl NPoduasi, B TO BPeMs KaK 3ayceH-
116l OGBIYHO CONPOBOKJAIOTCS 3aKaTaMmH. [1pH npokaTke Tas-
pOBOH cTanu B OTKPBITHIX Kaaubpax Ha KOHLAX MOJOK Npo-
duna B peGpOBbIX H KOHIE CTEHKH B IIIACTOBHIX KajHGpax

3ayceHUbl He O6pPA3YIOTCH, TAK KaK B 3THX Ka/iu6pax npe-

AycMaTpHuBaercs cBOGOJHOE yiUMpeHKe CTEHKHU N NOJOK.
Ecsau npu paspaoTke KaJHGPOBKH TaBPOBOH CTasd BoO-
PHYTOCTb HA HAPYXKHBIX IPaHAX M0JOK pe6poBoro Kaaubpa,
MpefILecTBYIOULEr0 IPEAUHCTOBOMY [J1aCTOBOMY KaJHOpY, Bbl-
OpaHa Ge3 yueTa pa3MepoB rOTOBOTO NMpOodHAs M BeJUUHHBI

KO3PPHUHEHTOB JedopMALHY, TO BO3MOXKHO MepenosHeHue

(namrac) npefuHCTOBOrO Kaaubpa, yBeJHYHBAKLIEEe B 3TOM
Kaaubpe TONUHMHY NOJOK Y HX OCHOBaHUS. BeiencrBue s1o-
ro Bo3pacraer cpefHee ofxKaTHe NOJOK 0 TOJLUIMHE B YHC-
TOBOM peOpoBOM KaJubpe H NPH H3MEHEHHY YCJOBHH Mpo:
KaTkH I1IPOMCXOAUT [OBOJBHO SHAYHTEABHOE KoJebaHHe
BeJIMUMHBI 06lIero yiupeHus 1oJaoK. B pesysnbrate, ocoben-
HO JJif_TaBPOBOH CTajH CHENHANbHOTO Ha3HaueHWs C ys3-
KHM 10J1eM JONYCKOB, pa3Mephl NPogHAs NO [UHPHHE NOA0K
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MOTYT OKas3aTbCsl BHE MpejesoB JONyCKaeMblX OTKJIOHEHHI,
YTO YBEJHUUT BBHIXOJ BTODbIX COPTOBHX H Opaka.

B pe6poBLIX KaauGpax KOJOKOJBLHOFO THN&, B KOTODHIX
nepBoHayaqbHO QopMHpyerca npoduab, Ha BHeEIIHeR rpa-
HH TOAOIUBKI, HaoOCpOT, MpejycMaTpPHBAaeTCA BBINYKJOCTh
B dopMe TpeyrosbHUKa. IJTa BHINYKJIOCTh YCTPAHAETCA B
nocnejywueM pe0poBOM KaJgubGpe, crnocofCTBYs B mocen-
HeM 3afOJIHEHHIO CTEHKHW U BHIHYIKAEHHOMY YUIMPEHHIO 1No-
JoK. B Hekoroprix kanu6poekax (cM. puc. 27, a, cxema I1I)
KOJIOKOJbHbIE Ka/JuGpbl HCNOJB3YIOTCA H B KayecTBe Mpo-
MEXKYTOUHBIX UEePHOBHIX KaJHOPOB. BHINYKIOCTDL B KOJOKOJb-
HOM Ka/ju6pe 3aBHCHT OT ycaoBHH AedopMalHH B NOCTeNy-
IOIeM N0 XO4y NpokaTkH peGposBoM Kamubpe. Ecanm B no-
Cle[iHeM He NpelycMOTPeHO GOKOBOTO OOXATHSA CTEHKH, UTO

OGBIYHO XapaKTepHO /15 NefICTBYIOMHUX KalHGPOBOK, TO Bbl-

NYKJOCTDb * Ha BHELIHEH 'PaHH 0OOACIUBEI HE MAOJZKHa ObiTh

ype3aMepHO Gonuiuoi. B npotuBHOM ciiyyae B peGpOBOM Ka-

Jubpe npH NPOKAaTKe NPOMCXOAHT CMelIeHHe MOJOCH B CTO-
POHY CTEHKK U BCJ/IEICTBHE 3TOrO 3alleMJieHHe [0J10CH B Ka-
Jau6pe B MecTe COeJHHEHHS CTEHKH C noJkaMH. [losTomy He-
00XOAMMYIO AJTHHY CTEHKH JIy4llle NoJyYaTb B NPeAbIAYIIHX
NJ1acTOBBIX Ka/iinOpax 3a cueT yBeJNHYeHHs LIMPHHBI HCXOM-
HO 3arOTOBKH, a He OpeiyCMAaTPHBAaTh KOJOKOJBHBIR Ka-
JIHGp ¢ GOMBIINM 3anacoM MeTanna, KOTOpHH nofifier Ha yBe-
JIHUEHHe AJHHBl CTEHKH B peGpPoOBOM Kajubpe.

UmucToBo# KaJubp NpU NPOKATKE TaBPoBOH cTajmn obblu-
HO sBJsieTCs PeOPOBLIM, T. €. C BEPTHKAaJbHLIM PacroJoxe-
HueM cTeHkH. [IpH Bpe3e cTeHKH B BepXHHUH BaJloK ofecne-
ypBaeTcA HajeKHas M yCTOHYHBAS TPAaHCIOPTHPOBKA MOJOC
[0 OTBONALIKMM poOJIbraHraM H Ha xoJopuibHuke. Ho npu
3TOM HEeCKOJIbKO YXYAULIAIOTCA YCJOBHA pPaGOTH BaJKOBGH

apMaTyphl, B OCOGEHHOCTH BepXHeHd BBIBOLHOH NPOBOAKH. :

[ostoMy wHOrAa A1 KPYIHBIX TABPOBEIX MpodHaed ¢ LIHH-
HOH M TOHKOIN CTEHKOH MpeAyCMATPHBAETCH PacrofoXKeHHe
CTeHKH B HH)KHEM BaJKe, T. €. Npouib B YHCTOBOM KaJHG-
pe npokaTelBaeTcs NOAOWIBOH BBepX. B 3TOM cayuae obner-
yaeTcs BBIXOZ NOJIOCH H3 BaJKOB BCJEACTBHE YCTOHUHBOTO
TONIOYKEHHUA . HIXKHEH TPOBOAKH M B KaKOH-TO CTeneHH
YMEHBIIAETCS ONaCHOCTL OKOBBLIBAHHA BaJKoB. [1pH TpaHc-
OPTHPOBKE N0JI0C [0 POJNbIaHraM CKPYUHBAaHHA He NpoHC-
XOJIUT W rOTOBBIH NPOQHJIL HAXOAUTCA Ha POJbraHrax B yc-
TOHUMBOM HAKJOHHOM [OJOMEHHH.

B pe6poBbIX UYHCTOBHIX KajubpaX NOBEPXHOCTb MOJOK,
33 WCKJIOYeHHeM HMX KPOMOK, (DOpDMHpyercs 3a cueT Heno-
CPeACTBEHHOrO OCXMaTHS BaJKaMH M IOSTOMY COOTBETCTBY-
er sagaHHOH ¢opmMe. Ha crenke npoduss, KoTopas npoxa-
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ThiBAETCA C HEOOABIIHM YKJOHOM rpaHedl, B MECTe COelluHe-
HUSl CTEHKH C MOJKaMH OKOJIO OKOHUYaHUA PaiyCOB 3aKpyr-
JIeHU# BO3HWKAeT 3aMeTHBbI 0epexoj C yCTrynoM OT paju-
yCOB K rpaHsaM creHkd. [lpuunHa 3Toro 3akJjwouaercs B
OTCYTCTBHH GOKOBOr0 0G:KaTHs CTeHKH. Dosee peskuit nepe-
%0/ (B BMAE YCTYIa WJH CTYNeHbKH) HaOJIOLAETCs NpH NpPo-
KaTKe TABPOBOH CTalH C TOCTOSIHHOH TOJIUHHOH CTeHKH H
TABPUKOB C HJUHHON W TOHKOWM CTEHKOH. YCTpaHeHue HJIM
yMeHbILIEHHEe YCTyIa MOXKeT OblTh JOCTUTHYTO NPH yBeaHye-
HHH TOJINKHBL CTEHKH Yy OCHOBAaHHs B IIPENUNCTOBOM Ka-
Jubpe H MoabopoM pajuycos 3aKpPyIJIEHUH.

[lnacToBoe pacrosioeHHe YHUCTOBOro Kajanbpa, Xor4,
MOMKHO CKas3aTh, [OUTH U He BCTPeyaeTcsl Ha MpPaKTHKe, Of-
HaKo [0 CPaBHEHUID ¢ peGpPOBBIM HMEET HEKQTOphIE Cyllle-
CTBEHHbIE PEHMYIIeCcTBa. B M1acTOBBIX YHCTOBHIX KajubOpax
NpaKTHUECKH OTCYTCTBYeT OKOBLIBAHHE BaJIKOB, TaK KaK 3TH
KaJu6phl CUMMETPUYHBI HJ/IM MNOUYTH CHMMETDHYHBI OTHOCH-
TE/IbHO OCH BAJIKOB M- HMEIOT AJIHHHYIO CTEHKY, A/1s KOTOPOH
JIErKO  YCTaHaB/JHBATH LIHPOKHE BHIBOJHbIE NPOBOAKH,
B nsactoBoM KasuGpe KOHTPOJNHPYETCA IIMPHHA KaXIoH
NOJKH M [0ITOMY HEBO3MOMHA ACHMMETPHYHOCTb IOJOUIBBI
OTHOCHTENBHO CTEHKH. Kpome TOro, mIacToBO€ pPaclosoxe-
HHE 4YUCTOBOrO Ka/jubpa y/ayuliaer ycjaoBHA padoTel npef-
YHCTOBOTO Kanubpa peGpoBoro THOa. B mocieaHEM MOXHO
NpeAyCMOTPeTb OTCYTCTBHE GOKOBOro ofKaTusi CTeHKH. [lpu
3TOM yCTpaHsieTcss W 3allleMAeHHe [OJIOCHl B 3aKPHITOM
pyube. :

B n/iacToBoM 4HCTOBOM KaAuGpe He MpeacTaB/ser 0co-
Ob1X TpyAHOCTEH NOJYYHTb DOCTOAHHYIO TOJMMHY NOJOK,
T. €. 663 yKA0HOB rpanefl. Jna storo cienyer mpeaycMmor-
peTb NOCTOSIHHYIO TOJIIKHY MOJNOK B MPeIYHCTOBOM- pebpo-
BOM Kaju0pe ¥ B YHCTOBOM KasHOpe TO/bKO KOHTpOJIHpO-
BaTh UIMPHHY MOJOK 0e3 06XKaTHS HX. TOJIIAHBL

K wemocraTRaM MJACTOBOTO YHMCTOBOTO Kanubpa. criely-
€T OTHECTH He COBCEM POBHYIO HAPYXHYIO [OBEPXHOCTDH T10-
JOLIBBI B MECTEe pasheMa BaJKOB, JTa HEDOBHOCTb MOKET
6bITh CBeJleHa K MHHHMYMY 33 CUeT yMeHbLISHH S 3a30pa MeXK-
Ay Bajkamu. Muorna umcroBoil kanubp npoexTtupyercs Ga-
JIOYHOTO THIA, HO NPH 3TOM 3aTPYAHACTCSH KOHTPOJb UIMPH-
Hbl MOJOK M BO3HHKAET OMACHOCTb 3alleMJEeHHsl MOJOChHL.

O6LIuHO B TaBPOBbIX PeGPOBLIX M N/ACTOBBIX KanHOpax,
3a MCKJIOUEHHEM MNepBblX MO XOAY 0POKATKH, a TaKXKe Ha
HENpepbIBHBIX CTAHAX He MpPHMEHSAT GOKOBOTO OGKATHS
TOJILMHB! CTEHKH M MOJOK B 3aKPHITBIX PYubAX, UTO CMOCOG-
CTBYeT HOpManbHOH pafore cTaHa, yCTpaHseT 3alleM/eHHe
U yMeHbUIAeT YTXKKY CTEHKH H._[HOJOK.
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TIpy paspaGoTke Ka/uGPOBKM TABPOBON CTa/iH TOJILMHA

CTCHKH Yy OCHOBAaHIiA B HCKOMOM Kamd6pe, npeilecTsyro-

IEM 10 XOAY NPOKAaTKH peGpOBOMY, NPUHUMAETCS PABHOH

WJIH HECKOJIbKO Melibiueil, ueM B pe6posoM Kanubpe. Ilpu

9TOM TOJILHHA CTEHKH Ha KOHIE 06583aTe LHO LO/IKHA ObiTh |
medbloe Ha 0,2—2,0 MM. AHAJIOTHYHO ONpeAe/seTcs H TOA-
IIHHA [OJOK B MCKOMOM Kanubpe, ecid NoJydyaeMbldi B HeM |

packat AOJI2KEH 3alaBaTbCs B Ka.ﬂl/l6p nJacToBoOro THNA.

OnHaKo, Kak yxe yKashlBaJoch paHee, B MJACTOBBIX Ka-
nubpax MOXHO. MNpelycMaTpUBaThb 0GXKaTHe NOJIOK MO TOM- &
IHHEe, OCOGEHHO TPH AJIHHHOA |

CTeHKE H KOPOTKHX IOJKaX.
['Tpu npokarke TaBpoBoii cra-

npH gajaye B HEro MOJOCH
pom6uyeckof opMbI.
poMba HCNoab3yeTcs A Noay-

YeHHs [0JOK IPODHJs, TO KaJubphl 2 H 3 OKa3hIBAIOTCS:

CHMMETDHYHBIMH BePTHKaJAbHOH ocu. PackaT pomGuuecKoH

¢opmbl U3 kasnubpa 1, samaBaeMblff mocsne KaHTOBKH Ha 90°

B C/IeAyIolH Kanubp KOJOKoJbHOro Tvna (puc. 29), Ha

OCHOBAHHHM 3aKOHAa HaUWMEHBIUEro  CONMPOTHBJICHHUSA CMelae- ':_
TCs B CTOPOHY HHXKHEro. BaJKa H 3aKJUHHUBAETCH B BakK-

pBITO# 4acTH KaJubpa, COOTBETCTBYIOLIEN -CTEHKE NPOduIs.

[Tonkn KonokoabHOro Kaaubpa 2 ¥ 3ajaBaeMOro B Hero
packata He cOBNAjalOT. 3alaBaeMbiii pacKaT CMellaeTcs
TaKHM 00pas3oM, 4TO NOJNKH pacKaTa NONajaloT B 3aKpPHITHIH
pyueit Kanubpa 2 H npeTeprneBaroT 60KOBOE 06KATHE 33 CYET
npoBoJaKkHBaHHA. B MecTe pa3bemMa BasKOB KOJIOKOJIbHOIO
Ka/aubpa obpasyoTca HanJablBel Metanna (puc. 29) n uimpu-
_Ha TIOJIOK MOXKeT ObiTh paBHOH HYJ0. 3HAUHTENbHOE 3aIleM-
JleHUe pacKara B 3aKpLITOM Pyybe KanubGpa 2 pesko yxXyl-
lIaeT BLIXOA MOJIOCH! H3 BAJKOB M CO3/aeT NOBLILEHHOE JaB-
JieHHE Ha HUIKHIOIO BLIBOJHYIO NPOBOAKY. Cpejnsis uacTb
NPOBOAKH, COOTBETCTBYIOLIAA CTEHKe, MOMET HE Bhbllep-
XAaTb TaKOH MOBLILIEHHOH HATPY3KH H W3OTHYTHCS HJHU Jaxe
COBCEM BBLIATH H3 CTPOS.

KpoMme Toro, cuMMerpuyHas OTHOCHTE/NbHAS BEPTHKaJ b
HOH ocH g)opma Kanubpa |, npefuecrsytomero pe6poBoMy
Ka/nn6py 2, BbI3bIBAeT NOBLILIERHOE ofxaTHe CTEHKH MO BBI-

core B NocJsieAHEM H yXyAlHaeT 3aXBaT IOJOCHI. BBOAHbIe 60~
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au no cxemam 11 u 111 (puc. 27,a)
B K4YeCTBE HCXOJHOH 3arOTOBKH
B BHAE HCKJIOUEHHS MOXHO
ucronbp3oBaTb pomb. ITpumep
Tako#l KaJuGDOBKH NPHBENEH
Puc. 29. Henpapuaeuoe sa- Hapuc [2. [TockonbKy poM6 crM- |
HOMHeHHe PeOPOBOTO KaluOpa  MerpigeH OTHOCHTENbHO OGRHX |
ocefi H MeHblIasd [JHaroHajb .

KOBble NMPOBOAKH (nponycku) B pebpoBoM ranuGpe TNpHXO-
AMTCS CMemlaThb B CTOPOHY HHJKHEro BajiKa, UTOCH yray6-
JeHHA B MPOBOAKAX COOTBETCTBOBAJH OJIKaM 3aiaBaeMOro
packata. OJHaKO HeCMOTPsl Ha paccMOTpeHHbie HELOCTaT-
KM HMCMOJb30BaHHA poMb6a B KadecTBe HMCXOAHOTrO CEHEHHA
Ka/JHGpOBKa, MPEACTABIeHHAA Ha PHC. 12, ATHTEJBHOE Bpe-
Msl HCHOJIB30Baach Ha JuHefinom crane 250. B ofwem ciy-
yae poMOHMUecKoe ceyeHHe Ge3yC/IOBHO HE CJEAYET MpHME
HATb B KayecTBE HCXOAHOTO, OCOOEHHO AJifl TOHKOCTEHHBIX
TABPUKOB C JJIHHHOM CTEHKOH H KODOTKHMH NOJKaMH. B 1o
’Ke Bpem# Jisi TABPOBOH CTaJIH C LUINPOKHMHU OJKAaMH MOXKHO
MpHMEHATb poMB, TaK Kak, HeCMOTPsA Ha CMeIIEHWE packata
B KOJIOKOJBHOM Kaju6pe, MOJNKH HMEIOT 3HAYHTE/bHYIO LIH-
PUHY, KOTOPas NpenaTCTBYET CMEIeHHIO 1 cnocofeTByeT nps-
MOMY BBIXOZY TOJIOCH! 3 BaskoB. TaBpoBble NPOMHIHN € HU3-
KOf CTEHKON H IIHPOKUMH NOJKaMU OGbIYHO MPOKATHIBAIOT H3
pomba. :

Jl1s HeKOTOpHIX TaBPOBBIX npoduses, 0cobeHHO cle-
(IAAJBHOTO HA3HAUEGHWA, MO TEXHHUECKHM yCJAOBHSAM Tpedy-
eTcsl  JOBOMBHO TOUHOE DACIOJIONKEHHe CTEHKH MpPOpuIs
rocpelHe NojoIwBLEL. B 3TOM C/lydae ipH (pHeMKe OTK ro-
TOBOTO MPOGHJIA MOJb3YIOTCS: HONOMHHTENbHBIMH KOHTPO/b-
HBIMH [1a6/10HAMH, MO3BOJSIOLIMME OOHAPYKHTH CMelLleHHe
[OZOIUBE - OTHOCHTENBHO CTEHKH. :

OGbluHasi KOHCTPYKLHS MPEIUHCTOBOro KajiuOpa miaac- -
TOBOMO THMa, OCOGEHHO [PH 3HAUMTENBHOM  BBIHYKIEH-
110M YIIHPEHHH flONOK B YHCTOBOM Kaaubpe, MOKET NpuBec-
M K GOJIBLIOMY KOAHHECTBY GpaKa B pesynbTaTe Heco6iio-
eHHA JOMYCKOB 0 CHMMETPUUHOCTH. [IpuMeHenHe Jo6aBou-
IIbIX MPOBOJOK B BBOAHOH (npHeMHOH) KOpoOKe 4HCTOBOTO
KanuGpa ¢ LeJbio NOJyYeHHA CHMMETPHUHOTO Mpoduas He
JlaeT CYLIeCTBEHHOro yMeHblleHnsi 6paka # BTOPLIX COPTOB.
B TecHbIX Nponyckax BBOAHOH KOPOOKH MosOCa 4acTo 3a-
CTPeBaeT ¥ B 3TO BpeMf KOHeIl 3a4aBaeMoi NOJOCh GICTPO
OXJIaXAAETCA  BOJOH, cTeKaollell ¢ 60UKH BEPXHEro BaJKa.
[pu 3axBaTe MouepHEBIIETO KOHIA 10JIOCH BAJIKH BBIKpALIH-
BAIOTCA, A BLIBOAHBLIE NPOBOJKH BBIXOAAT H3 CTPOA B PE3y/L-
Tarte nojomok. Yacto MpH NpoKaTKe MDOHCXOAUT OKOBbIBA-
/IHe BaJKOB BCJEACTBHE 3aKJMHHBAHHA CTEHKHM TaBPHKa B
3aKPBITOM PYYb€ YHCTOBOTO KasiuOpa, BbIBOAfLLEE BAJIOK H3
ctpoA. Merans, 3anpeccoBaHbii B 3aKpPBITOM pyube, 3a-
TpyAHsieT neperouky Bankos. OKOBbIBaiHe BalKOB UaCTO
CONPOBOXKAAETCS UX NOJOMKOH, MO3ITOMY yCTaHOBKA J06a-
BOUHBIX [POBOLOK He Haulla fpHMeHeHUd.

HazeXHoe LeHTPHPOBaHWE CTEHKH B YHCTOBOM Kasubpe
JOCTHTAeTCs 3a CUeT MECTHOrO YTOJILEHHA OCHOBAHHMA CTEH-
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KH 3aJaBAEMOTO pacKaTa M YMeHbHIeHHS o6XKaTHA TOMLIH-
Hbl OJIOK B UHCTOBOM KaJjHOpe. ‘ _

Jlast TaBpOBHIX Mpoduiielt ¢ pasauyHONH HPHHON 010K
TOXEe He HCKJIoUeHO KosefaHue MX HIMPHHB, BHIXOAALLee

_. _M3 JJOYCKOB, B TO Bpe€MfA KakK obumasn INHPHHA [MNOLOIUBHI HA- -

XOAUTCA B Ipejesax JAONYCKaeMBIX OTKJOHeHW#. KoHTpoab
LIMPUHEl OJOK H YCTPaHEHHe CMEUIeHHs NOMAOIUIBHE [POBO-
LATCS B 3TOM CJyuae Tak Ke, KaK W JJIi CHMMETPHUYHBIX TaB-
poBelx npoguaelt. Kak I/ CHMMETPHUHBIX, TaK H [/ He-

CHMMETPHUHBIX TABPOBBIX NPOhH/EH Ha LIMPHHY [ONOK Cy-

IECTBEHHO BJAHAECT YKJIOH rpaﬂeﬁ CTCHKH B TPEAYHCTOBOM

NJ1aCTOBOM KaJm6pe H YKJIOH CT€HKH 3ajaBaeMoro B 3TOT

Kanu6p packara. [Ipu NOBHIIIEHHOM YKJOHE CTEHKH [10/10Ca
IPH [POKATKe B NPENUUCTOBOM MJIACTOBOM KajauGpe cTpe-
MUTCSl CMECTHTBCS B CTOPOHY [0JIOK, B PE3yJbTaTe Y4ero o6-
pasyercs Jiamnac B pasheMe BajiKOB CO CTOPOHBI HAPYKHOM
rpany nofomsbi. [1o Aji¥HE TOMOCH CTenelb 06pa3oBanus
Jamnaca pasnuuna. [lo3ToMy B uMCTOBOM Ka/JHOpe 0 AJH-
He MOJIOCHl MOJYYAeTcsl PAasJuuHOe O6KaTHE TOJILIMHBI MO-
JIOK U COOTBETCTBEHHO pas/MuHas WX WIHPUHA, KOTOPas MO-
JET BBIATH M3 JONYCKAEMBHIX OTKJOHEHHE 0O LIHpHIe,
C UeNbl0 YCTPAHEHHS 3TOro JedeKTa CJAeAyeT B MPeNyucTo-
BOM Ka/Jubpe yCTaHAB/JMBATH XOPOLIO 3aKpENJeHHEe Mac-
CHUBHBIE JHHEHKH. '

.BBIBOP MCXOAHOM 3ATOTOBKU U UYUCIA FTPOXOA0B

Ilpu nporaTke TaBpOBOH CTajM B KayecTBe HCXOZHOH

, 34TrOTOBKH, 3aJaBaeMOR B MNepBbif (pacoOHHBIA Kanubp, Hc-
nonb3syerca OOLIYHO 3arOTOBKA KBaJApaTHOro, NPAMOYTroJb-
HOTO, KPYIVIOrO U Jaxe poMOuueckoro ceuerui, Bribop Hc-
XOAHOH 3aIOTOBKH IOJ/KEH YUYHTBIBATH COPTAMEHT CTaHa, /i
KOTOPOrO TpoeKkTHpyeTcA Kannbposka. Haunyuwinm sapu-
4HTOM CAelyeT CUNTATh HCIOb30BAHHE B K&YECTBE HCXOLHON
3arOTOBKH YK€ [POKAThIBAeMbIX HAa NAHHOM CTaHe CedeHHi
3arotoBKu. TakuMm 00pasoM, CHUCTEMA BBLITSIKHBIX KaJdHGDOB
JO/KHa ObITh O0Wied Ans BceX npodu/eH, NpokaThiBaeMbIX

HA CTaHe, WK Ke JJA OTAENBHBIX IPyin npoduefi.

-Uue10 NpOXoOJOB NpH NPOKaTKe TABPOBOH CTaNH Ha CTa-
HaX C JNuHEeHHbIM, WAXMATHBIM M 3Hr3aroofpasHbiM pachlo-
JIOXKEHHEM KJIeTel Onpefensiercss THNOM NpUMHHMMaeMod cXxe-
Mbl DPOKATKH H H3MEHAETCA B 1pelenax OT HeTklpex A0
AeBATH. M3yuenue onelta paGoThl 1POKATHEIX CTAHOB Pa3/ly-
HBIX 3aBOJOB TNO3BOJSET YTBEPKAATh, UTO Haubosee pailio-
nanbHOft aBJAeTCs KaaubpoBKa TaBPOBBIX. Npo@iieH no cxe-
mam 11, HI u IV (puc. 27, a). besycnoBHo, BO3MOXKHB OT-
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KACHEHUH OT PacCMOTpPEHHLIX CXEM. OCI;IOBO}"I BEIOOpa CXe-
Mbl TIPOKaTKU siBifercss (opma TaBpOBOK CTalH, ee pasMe-
pbl, COOTHOLIEHHS Mexay pasmepamu TpeGoBaHus K TOY-
Hoctu pasmepos. [lpn 3TOM Kanu6POBIIMK JOJIKEeH yUHTE-
BaTh OCOGEHHOCTH MPOKATHOTO CTaHa, YPOBEHDb €ro MEXaHH-
saMM M aBromaTHsaudi. Bosblyio NOMOML 11PH BBiGope
cXeMbl OKa3blBaeT HayueHue HMEIOMHXCA KaJaHGpOBOK TaB-

i crany. : ;
pOBIQIepBor{aqambx-xoe hopmonaMeHeHne ToJochl B NEPBBIX
(hacoHHHIX KajHOpax NPOHCXONHT B CJIOKHEIX CKOPOCTHBIX H
CHAOBHIX YCOBUAX. TeopeTnyecKye pemiends B STOM cay-
yae OTCYTCTBYIOT W NpHU OMpeleneHnn pasMepon HCXOAHOTO
cevenHs 1e1eco06Pa3Ho MOMb30BATHCS HMEIOUHMHCA SKCIe-
AMEHTAJbHBIMYA 338BHCHMOCTAMHU.

P Ucenenopanie TeUeHHsl MeTala Npy Mpokarke 3aroTos:
Kd POMGHUECKOTO HJIH KBaJpAaTHOTO CedeHHi B nourororsfr-
TeNbHOM PeGPOBOM HJIH IBYX NOATOTOBHTE/]bHLIX peGpoBLIX
xanu6pax Boinoaneno euwe H. MemeMm. I/ICCJleILOBaHHﬂ48pO-
BOJUJIMCH Ha cTaHe 365 npu npoKaTKe TABPHKOB 40 X ; MM
152 X 52 mM. CKOpoCTb BpaIeHHs BAJIKOB 11 = 253 o6/MuH.
Ilpn onbiTax ObIH MpHMEHEHb! BHUHTEL, BBEPHYTHIE B nono};
Cy mepej NPOKATKOH B XONOAHOM COCTOSHHH. Hedopmaiu
BHHTOBO Hape3KH B pe3y/brare NPOKATKH ABAACTCA [OKA-
3aTeseM TEUeHHS MeTalla M NO3BOJSET CYIHTb O pabote
fehopMallii B KaXJof TOUKe. BunTel, BBEPHYTbIE TOPH30H-
TaAbHO W NAPAJJEBHO OCH BAIKOB, MO H3MEHEHHIO wara
HApe3KH NO3BOJAIOT ONPefenuTh, Kakue 1acti ceueHus Moji-
BepratoTcsl HanboJbILeMy YIUIBPEHHIO. Tloce mpoxaTku nO-
JIo¢ ¢ BBEPHYTHIMH BHHTaMH [POM3BOLATCHA paspesbl B nJo-
CKOCTSX, COLepMAllMX BHHTHL. [loBEPXHOCTH paspesoB fo-
aupylotca, ofpabaThiBalOTCA PACTBOPOM XJIOPHOH Meéll/l H
3ateM hoTorpadupyIoTCA C HEKOTOPHIM yBEHUEHHEM. pe
aynpTaTe skcnepumenros H. MeleM noJyyeHbl 3aBUCHMOCTH
MEXAy Da3MepaMH HCXOJHOH 3aroTOBKH KBAJpaTHOTO HJIH
POMOHYECKOTO CEUeHHs ¥ pasMepami NOATOTOBHTENbHBIX
peBpoBbIX KaJqUuOPOB. STH COOTHOLIERHS JOCTATOUHO XOPOLIO
CcOrJIacyloTcs ¢ MPaKTHHECKHMH JaHHbIMH H [PH HeKOTOpQﬁM
YTOUHEHHH MOTYT ObITE HCTONB30OBAHBI AJIS pacuera Kanuo-
POBOK TABPOBBIX H HM NOLOGHBIX npodue.

Tlpumem cnepyioue 06o3HAYCHHA b, — TOPU3QHTAJb-
Alad AMAaroHaib HCXOAHONO KBALPATHOrO HJH POMOHYECKOTO
ceueHis ¢ 3aKPYTJEHHBIMH yriami; h, — BepTHKabHAs
JHAFOHAb WCXORHOTO KBAAPATHOTO HJH pOMOUUECKOTO Ce-
YeHus ¢ 3aKPYIVIeHHbIMH yrJamu; By o H, — upHHA U Bbl-
cota nepsoro peGposoro Kaauopa, B, w H, — umpuna #
BHICOT BTOPOrO PeGpoOBOTO KammGpa. :
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[Tpu omnoM mogrortoBHTenbHOM peGpoBoM KanuBpe MO-

ryr ObiTh NPHHATH CAAYIOLIHE COOTHOIEHAS MEXKAY by H By: -

L5 KBaJApaTHOTO HCXOAHOro ceuenus b, = B,/(1,05...1,16);
AJA poMGuuecKoro ucxonHoro ceuenus b, = B; (1,1...1,2),
B npuBeneHHBIX 3aBHCHMOCTAX 3HaMeEHaTe/b B NPaBOH YACTH
LOJIKEH YMEHBLIAThCA C yBeJHueHHeM LIHPHHB B; pe6poBo-
ro Kajaubpa, T. e. ofliefl LIHPHHBI MOJOK.

Jis poMGHUecKOro HCXOLHONO CEueHdsi OTHOLIEHHS Bep-
THKaJbHOH AMaroHay ceuyeHHs K BbicoTe pe6poBOro Kasaub-

pa MoxeT ObITb MPHHSTO B CAeAyIOUlHX npefenax h,/H, =

= 1,3...1,5. Ecau 370 OTHOIIEHHE CJARLIKOM BEAHKO W Bbl
COTHOE 00XKaTHe MPeBOCXOZHT AONYCTHMble Npefesnl s
paccMaTpHBaeMOro CTaHa, TO CJedyeT [PHMeHSTb ABa noj-
POTOBHTEJbHLIX PeOpOBBIX KaauGpa W HCMO/Ab30BaTh B Ka-
YecTBE HCXOAHOro KBajpaTHoe cedeHue. [IpH 3TOM ropuson-
Ta/bHasi AHAroHa/ b KBaJpPaTHOIO CeUelHs ONpeAesfaeTcs H3
cootHowenus b, = B,/(1,2...1,35). 3necb Takxke 3HaMeHa-
T1b yMEHbILAeTcsi ¢ yBe/UuYeHHeM oOulefi WHPHHBL NOJOK.
Orxowenne hy/H,, obecneynBaioliee HOPMaabHbIH H yCTOMR-
YHBHIA 3aXBAT 10JIOCHl, OOBIYHO H3MeHseTcs B Opelenax
1,6...1,85.

M3 oneita paGoThl IpOKATHBIX CTAHOB CJEAYeT, 4TO NpH-
MeHeHHe ABYX peOpoBbIX KaJuGpOB AO3BOJSET TNOMYUYHTD
Go/bulylo [WHPUHY TNoJok. Bo BTopom pebposoM ka/inbpe
BO3MOXHO B c/Ayuae HeoOXOAHMOCTH HEKOTopoe ofxaTHe
TOJILIMHBI CTEHKH 3a CYeT [pPOBOJAKHBAHHA B 3aKpHITOH
uacTH Kanubpa. Boicoxas Temneparypa flosiochl ¥ 3Hauu-
Te/bHasl TOJILKHA KOHLA CTEHKH, [03BOJAKUIAA YCTaHO-
BHTb MAaCCHBHYIO ‘BBIBOIHYIO TPOBOAKY, oflecneunBalor npsi-
MOH BbIX0J TOJIOCH H3 BaJKOB U [PEIOTBPAILAIOT €€ 3auieM-
JeHtne. 3ToMy TaKKe Croco6CTByeT HeryiyGoKHE Bpes 3aKpbl-
TOrO' py4Ybsl M CPABHUTENbHO GOJLIIOH YKJIOH OGOKOBBIX
rpaHedl CTEHKH. :

PACYET KAJIMBPOBKM TABPOBOW CTAJNU

Pacuer xanMGpoBKH pacCMOTPHM Ha PHMEpe TOHKOCTeH-
Horo taBpoBoro npoduas 50 X 41 X 3,5 X 3,8 mm, npen-
Ha3HAaYeHHOro /I TOPMO3HBIX KOJIOJOK J1eMKOBOTO aBTOMO-
6unn [A3-24 BsameH TOPMO3HBIX KOJIOAOK, MOJYyUaAeMbIX
yTeM CBapKH M3 JIMCTOBHIX .3aTOTOBOK. ITOT Npoduib Obl
OCBOEH Ha MeJKOCOPTHOM JnHefiHoM crane 250 Uycosckoro
meraanypraueckoro sasoga B 1971 r. [3l. Jonyckaemnie
OTKJIOHEHHS 10 UHpHHe H BeicoTe mpoduan 41,0 MM, no
ToJillHHe Nogok 1 credke +0,3 1 —0,5 mM. OcoBeHHOCTHIO
npouad fABARETCS QTCYTCTBHE YyKkJjoHa -G0OKOBLIX rpanefl
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CTEHKH M TOJOK, YTO CO3JaeT HEeKOTOpbLie JOTMONHHTeNbHLE
3aTPYJHEHHS NpH TIPOKaTKe. i

Cran 250 pMeer pacroJio:KeHHe KJjeTed B TPH JIHHHH
(onHa, nBe u OATb kjaerelt). Ha nepBoH JUHHM OCYLIECTBJA-
eTCs NsiTh NPOXONoE, na Bropoh — Tpu. Tperbs (qucmaaﬂu)
JHIKA COCTONT H3. KaeTel Tuna nepeMeHHoe Ayo, B KaXKIOH
13 KOTOpHIX JAenaercs ofu# npoxon. Ha crame ycranossen
peeuHsldl X0J10LHIbHHK.

Pacuer kaquOpoBKy, Kak i oOBIYHO, BEAEM MDPOTHB X0
npoxarks. [Ipuanmaem tinosyio cxemy Il ¢ wecTbio (pacoH-
HBIMH KaJubpamy, NfTb U3 KOTOPBIX pasMelleHBl B BaJlKax
YHCTOBOH JIMHMH, a OAMH BO BTOPOH KJETH BTODOH JIMHHH.
B nepBbix Mo XOAy MPOKATKH MJIACTOBBIX KaJuOpax Kpome
ofKaTHsA CTEHKH MPOUCXOLHT MepBoHauaJbHOE POpMHPOBa-
Hye 1moJiok npodus. ['myfokue Bpeshl B BAJKH NJIOXO0 3aM0J1-
RSIIOTCSL METAJJIOM, H [O3TOMY MPH 3HAYHTEJbHOH WIHPHHE
MOMIOK, NPHXOAATCH MpeLlycMaTpuBaTh B [E€PBOM H BTOPOM
NJ12aCcTOBOM Kanubpax Goabiiyio MMPHHY TOJIOK U TeM CaMbiM
COKpALLATh YTSKKY UO0JIOK B CBA3W C yBeJHUEHHEM HX WJIO-
mag. YToObl yCTPAHUTH HCKPHUBJEHHE [OJOCH B MEPBBIX
NJACTOBBIX KaAubpax (Kax CJeACTBHE HEPaRHOMEPHON ne-
(opMaluu Mo WKMPHHE), NPeLyCMaTPHUBAETCSl ¢ TIPaBOH CTO-
pOHBI Kainlpa NOBBILIEHHOe 06KaTHe U yCTaHOBKA JJHHHBIX
BBIBOAHBIX JuileeK. C yueTom yc/0BHE paboThi CTaHa HPHIiH-
MaeM Ko>ppuiupeHTHl o0xartusa Hfy/h; nONOK B peOpOBBIX
kKanubpax 2, 3 u 5 W CTeHKH B nuacrosoM Kaaubpe 4
cooTBeTcTBeHHo 2,45; 1,36;.1,32; -1,29. uamerp Ba/KOB
260 mm. ;

Haxopum pasmepsl roTosoro npoduJ/is B TOPSYEM COCTO-
suud. [Tonepeuroe ceueHne ouara fedopmanuy B peOPOBLIX
W [JacTOBbIX KananGpax npusegeso Ha puc. 20. Beelem
AOTIOJIHKTE bbb 00o3HaueHus: s pedposoro Kanubpa
By = 2by u By = 2b, (puc. 20, @); 1Js 0/1aCTOBOro Kaaubpa
By = by 4 brp, 1 By = by + brp, (puc. 20, 6).

-[Tapaverpsi npoliecca nNpokaTky s peGpoBoro Kaaubpa
onpeaeasiioresi gopmynamu (1) ¥ Aaa naacToboro Kadubpa
gopmyaamu  (5). upusa ovomowsst B; = 50 - 1,013 =
= 50,6 MM, sbicora crenku H; = 41 . 1,013 = 41,6 mm.
[Tpurumaem ¢ yuerom ponmyckos: By = 50,6 wmm, M =
= 41,2 mm. Kpome Ttoro, noaaraem: 2bry, = 3,7 Mm, iy =
= 3,5 MM. -

Tax xak B dopmyan (2) — (4) ana onpenenenns napa-
MeTpoB (opmMousMeHenus A, ag, O B peGpoBoM Kaaubpe H B
$popuyaet (6) u (7) AN onpehenielun L ¥ ag B N1AaCTOBOM Ka-
nubpe BXONAT HEH3BeCTHDLIE 3HAYEHNA Pa3MepoB NOJOCH [0
npolnycka, To HauOoJgee peneccoOpasibiM  [PH  pacyere
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Ka/JuOpPOBKY ABJIACTCS METOA MOCTEA0BATENbHbIX NPHOIHIKE- :
mui [25], E [loBropsas pacuer mo dopmyaam (9) u (4), nveem
Haxoaum Beauunny @ no pasmepam noJiochl B. UHCTOBOH 5.6 50.6
- ¥ 1)

Kﬂem (kamubp 5) B, = 0.55 — i = To1 = 48,0 Mm;
0= Sst+3 _ 41,2 - 3,7 — 004 4 , k+(l—0, )T,ﬁ
; S; 4 S, (50,6 — 3,7) 3,5 ) 5 4.5 42,4 —45 0.775 0,55 « 24,0
rie Sg+ S, = Hiby, Sy + S = hy(by — by). E = {42,4 [ RS e X
Onpepensiem my: , > , i i ;
i S G (W—o,m)]} = 1,02+ 41,2 = 42,0 v,

M b=ty . 0,5(50,6 =B,7) .
KosthHIIHEHT BHITSKKM A BBIYHC/ASIEM H3 BbipaXKeHHA (3):'___}
Ig A = [(0,7346 — 0,0933 - 0,19) — (0,1617 —

Takum o6pasoM, MOJNYYeHO MOYTH MOJHOE COBMAZEHUE
sHaueHH# B, u H, nocie AByX pacueros.

Kaaubp 4 (npeduucmosoid). YK/IOH HapyXHHIX TpaHed
0JIOK B MJACTOBOM KasiuGpe 4 npuHuMaeM paBHbiM 0,5 MM

— 0,056 - 0,19) 0,931 0,1106 = 0,0636, 52 zak
torga A = 1,16, - 42 2 v s ; Ry
Hanee onpeznensieM H, Ge3 yuera nepeTeKaHus Merasja:: ;
Hy=H; V'L =412V1,16 = 44,3 wm. < 142 N
> =
Haxonum a; u3 dopmysnnt (2): s s N
a; = 0,55 4 0,12 (0,19 — 0,2) = 0,55. J
430 %2 _ 49
[llupuna nosockl 10 nponycka B:peGpoBoM Kasnubpe KJaeTH — =
V. no ¢opMmyJe, aHaJOCHUHOH 4(9) - p: J ' s

Puc, 30, Pasmepsi kanu6pa kaers 1V (a) u pasMepsl NOJOCH B KJIeTH
11 (6, 8) npu npoKaTke TaBpOBOH cramg 50 X 41 X 3,5 X 3,8 mwm,

B,= £ == AR VA 48,2 MM, |

ag + (1 — @) 7 0,85 + (1 —0,55) 195 ' \
’ Ha CTOPOHY. Bennunny o6:KaTHA MO BHICOTE CTEHKH B Ka-
aubpe 5 nonaraem pasuo#i 1 Mm. Torna B niiacroBoMm KaaH6-
pe 4 uMeeM okoHuaresbHO: B; = 43,0 MM, H; = 48,0 mM.

YTsKKY CTEHKH 10 BbiCOTE HaXOAHM H3 (opMyJsl (4)

H 4,5 [ 44,3—45
6= H_:={44,3 [ 45:V 116 + 0,775 +_ Tak kak KosppunueHT o6xaThsi CcTeHKH paBed 1,32, To
' ’ 1 2hy = 1,32 « 2h; = 4,9 mm. Ueprex kaanbpa 4 npusesen
0,55 « 24,1 1 P - na puc. 30, a. v
+ 1,85 (1,16 o 0’77_5)]} = 1,03. Hs dopmysm (5) no pasmepam nosiocsl B Kaaubpe 4 u

HSBECTHOMY pasmepy h, (b, = 2,45 MM) Haxoxum

Buicota creHkH ¢ yueToM NepetekaHus MeTalJa ‘
my = hy/b, = 2,45/(43 — 5,2) = 0,065;

Hy=8H, = 1,03 - 41,2 = 42,4 uwm.

" my = hylb, = 2,45/5,2 = 0,48;
[lo yrouHennbim sHauenusm B, n H, nHaxogum O =
= 1,007, m; = 0,2. Torna u3 popmyanl (3} lgA = 0,0624, O — Sa+Sy _ Hybp _
A= 1,154. . Si+ 5. hy (b, —”bp)

[TepecunTeiBasn, mosydaeM W3 BbpaKeHus (2) (48,049 -45+52-49 _ 4 4.
ag = 0,55 + 0,12 (0,2 — 0,2) = 0,55. : (43 —5249 Y
n=>b/l =b/V RA = (43 — 5,2/} 130+ 1,2 = 3,02.
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Uz (7) onpenensem 1
ag = b,/b, = 0,417 — 0,275 - 0,965 + 9,1 - 0,48 = 0,447.

BhiucnsieM fajee corjacho Boipakenuio (6): A = 1,207

mpu m, = 0,4; A = 1,146 npu m, = 0,8. X

[Tocae WHTEPNOJIUPOBAHUS HAXOAHM A

A = 1,195. Torza no dopmyae . (9)

43

by = 0,447 1+ (1 — 0,447) 1,321,195
[ilnpuHa mnosIoK :

Hy= H, V% =48)'1,195 = 52,6 mm.

anee Mo yTOUHEHHBIM 3HAueHHsM H, n- b, nonyunm u3
dopmyabt (5): my = 0,0686; m, = 0,48; © = 1,37, n =
= 2,86. [loBropsAsi, B TOH 3Xe MOC/eN0BATE]bHOCTH pacuer
no gopumyaam (7), (6) u (9), nonyvaem: a; = 0,446; A =
= 1,175 npu my, = 0,48; b, = 35,5 mm. 3

3Hag A, HaxoJuM

Hy=H, V=48V T,175 = 52,0 mm.

[TepeTekaHue Mera/la U3 yd4acTka 2 B y4acTOK 3 ompe:
feJisieT CcTpesy nporuba NOAOWBHL B NpeAbAYIEM MO XOAY:
npokatku peGpoBoM Kagubpe. M3 dopmyasl (8) HaAXOLHM

Sabed =2 - 35,5 - 0,446 - 2,45 (1,32/1,175 — 1) &~ 9 mm® %

: YuureiBasi, 4To NPH NOCTOAHHOH TOJUIMHE CTEHKH B Kas
nubpe 4 ¥ KIMHOOOpasHO# (popme CTEHKH B Kanaubpe 3 6y }
JleT NPOHCXOAHUTL CMeIleHKe 3aaBaeMOt MoJ0Ck B CTOPOHYS
NoJIOK, NpHHHUMaeM B kajnOpe 3 cTpeay nporu6a yrayod
JEHHs Ha HapyXHO# CTopoHe ToJMOK papnodt 1,50 MM W
paauyc 40 Mm. HasHauas BesMUHHBL YKJOHOB IpaHeil CTeHd
K ¥ 7I0J0K H yMeHblIas 1Js NpeloTBpallesus 3alleM/eHH s
TOJLHHAY [10JI0K, HOJNYYHM OKOHUATEJbHbIE PasMepbl MoJIo:
coi B kaauBpe 3 {(puc. 30, 6). :

Kaaubp 3. V3 puc. 30, 6 onpepesnsem CpeIHION0 TOMUHHY:
noJoK B Kaaubpe 3: Ay = 0,6 (3,6 4 4,9) = 4,2 mm. Oas
pacueTa NPHHUMAEM yCPeIHEHHbIe pasMephl CTEHKH ¥ NOJIoK:
B kaauope 3 (puc. 30, 6). Tak kak KodpduuUEedT 0GKaTHS
noJok B Kaaubpe 3: )

I/ = 1,36, 10 hy=1l/mhy = 1,36+ 4,2 =257 mm. _

Haxogum © u my; u3s dopmyasl (1) no pasmepam NoJoChHEE
B Kaaubpe 3 u pasmepy Ay = 5,7 mm:

npu m, = 0,48:

= 35,7 mMwm.

40449
0 =tr—agsz =10
5,7 - 4
my; = 0’5(52—_4'9) = 0,2 12,

34

Kosppunment BuITSKKH A npu my = 0,242 <C 0,8 onpe-
Jeqasiercss U3 GopMyant (3):

lgd =1[0,7346 — 0,0933 - 0,242 — _
—(0,1617 —.0,056 - 0,242) 1,01 0,1335 =0,0762 A = 1,192.

Onpenensiem H, 6e3 yuyera NepeTeKaHHs MeTanJa:
Hy=H, V' A=40,411,192 = 44,0 mm.
Haxonum ag u3 dopmyasr (5):
a; = 0,55 + 0,12 (0,242 — 0,2) = 0,555.

[lupuna nosocel Ko Nponycka, coraacHo (9),

‘ 52 v
0,555 4 (1 —0,555) 1,36/1,192

BeicoTa cTeHKH C yUeTOM MepeTeKaHusl Merasja Mo ¢op-
mysne (4) - :

H/H, = 1,078, H,= 1,078 40,4 = 43,5 um.

‘Tak Kak MOJIYYeHO MOYTH MOJHOE . COBIAJeHHE ABYX
pacueTHbIX 3HaYenu# H, (44 mm u 43,5 MM), To ja/bHEHIIHH
NepecyeT He BBITIOJHAEM.

Pagnycel 3akpyrieHu#l, yKJOHBl, KOHTPOJbHblE 00XKa-
THA B 3aKPBITBIX UYacTAX KasuGpoB, WHPHHA OTKPHITHIX
qactefl KaauOpoOB BBIGHPAIOTCA KOHCTPYKTHBHO C YYETOM
ana/ju3a JeHCTBYIOUMX KaluOpPOBOK TaBPOBBIX npoduJeil.

B nepBuix ABYX N0 HanpaBJ/eHHIO NPOKATKH NJ1aCTOBBIX
Kaaubpax co CTOPOHb! MOAOLIBBI M0 YCJOBHAM TEXHOJIOTHU
o0pasyercs BHINYKJOCTb, KOTOPas yCTPaHAETCA B Kaaubpax
2 a 3. B kanubpe 2 BRINYKAOCTL UMeeT GOpMYy TPeyroJbHu-
ka c ocHoBanueM 18,0 u Bowicotot 6,0 mm. Ilpu pedopma-
iKW B Kaaubpe 3 3TOT M3OHITOK MeTa/Ja He3HAUHTeJSbHO
N3MEHSTET KOMPPUIMEHT BBITSMKKH MOJOCH W HAET B OCHOB-
1OM HA YBe/JWYEHHE BBICOTLI CTEHKH ¥ BLIHYXKAEHHOTO YIUH-
peHUs IOJIOK.

Pasmepnl aconHoli noJocel, 3aiaBaeMOH B IJIACTOBOH
kainbp 1, u naacroBoro Kaaubpa 1 onpefe/sioTCs KOHCT-
DYKTEBHO HAa OCHOBaH MK aHa/n3a AeHCTBYIOLIMX KaAuOPOBOK.
KasubpoBka TaBposoro npobuas 50 X 41 X 3,5 X 3,8 mm, -
npupeiena Ha puc. 31.

Kak Gbio ykasaHo Bellle, TaBpoBHI# mpoduae 50 X .
X 41 X 3,5 X 3,8 MM npokaTbiBaeTcs 6e3 YKJOHOB HapyXK-
NbIX rpaHell CTeHKM H moJjok. OKoHuare/bHBlE (OpPMa H
pasMephl CTEHKH NDPOMUJA NOAYYAOTCA MNOpPH NpoKaTKe B
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IpeiuucTOBOM jIacToBoM Kanubpe. [Tpu stom B kasubpe 3
UPHXOINHTCH [PELYyCMaTPHBATL HECKOJbKO OO.iblUyio, ueM
o pacuery, BOTHYTOCTb, TAK KAK B CJAEAYIOIEM MO XOIY
npokaTkH Kanubpe 4 BCJEACTBHE KJIHHOBHAHOH (OPMBL
CTEHKH NPOHCXOAUT CMEMIeHHe NOJIOCH B CTOPOHY MOJAOUIBHI,

[lo pesynbratam onbiITHOMN NPOKAaTKH NPOBEICHA HE3HAUH-
Te/IbHAS KODPEeKTHPOBKA.

!/ ) s g
5 42 Wy B “/ 2
; . :
“ 2 (AN O T'“i,;?‘ L .
= &Y i3 N S
o
g RN T ) %
S T s |
s\ j 5 !
=3
16]9 4
2
i 49 4
ey 042 383
o =g"5
by 7 - ,
]
rEv o b R
S ! JUN "ﬂ
N B S R ST
N W
2 By
5 —75 g—.
' ]
o .’ Puc, 3l. Kouetpykuus # '
" <10 pasMepbl  Raax6poB RJA
\‘{ NPOKAaTKH TaBpOBOH cTraju
- 50 x 41 X 3,5 X 3,8 mm
w ' 32 Ha craHe 250.
i i .

Tak kak pebpoBoi kamubp 5 (puc. 31) umeer ykJoH
HapyxuplX rpaned crenkn 1,5 % npu nocrosHHOH ToMIH-
He CTeHKH TOTOBOTO MPOQHUJA, TO Y OCHOBAHHA CTEHKH 06-
pasyerca He3HauHTEe/NbHOE YTOJILIEHHE CTyNeHYaToH GOPMBEL.
OTOT SBICTYN MOXKHO YCTPAHHTb [OUTH [OJHOCTBIO TNPH
noxbope paiaHyCOB 3aKpyIJIEHHH W TILATENIbHOH YCTaHOB-
Ke BaJIKOBOH apMaTyphl.

Ha puc. 32 npuBenena cxema pacyera KaquGpOBKH TaB-
posoit cramn 50 X 41 X 3,5 X 3,8 mm.
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Bxoa -

r BBOA UCXOAHBEX ABHHBIX ‘

| Bui6Op cxeMbl NpOKaTKy U pexxnmMa obxxatvi |

{

l Onpegenerue pasmepoB B ropAYEM COCTORKUU ANA TaspoBoro npodmna I

!

I Pacver ¢obmow3meHeHuﬁ ¥ paamMepoB Kanubpa 5

{

I Pacuet chopmon3smeHeHUA u pa3mepos kanubpa 4

{

r Pacuet chopMov3aMeHeHKA u pa3mepos Kanubpa 3

1

l Pacuet hopmou3smeHeHWA u pasmepoB Kanubpa 2

!

| Pacuet chopmonaMeHeHUA U pasmepoB KanuGpa 1

1

; I OnpepeneHue paanycoB 3aKpyrneHuin

1

t KoppexTuposka pasmepos

{

Onpepenenue. nonoxeHUA HeRTPaNLHOW NMHMK B KannBpax
Y pacnonoxkeHne KanMbpos B BanKax

f

Brixoa
Puc, 32, Cxema pacueta KanuGposku TaBposoii_crain 50 X

X 4] X 3,5 X 3,8 MM,
MPOKATKA U KAJIMEPOBKA TABPOBOM CTAJIU
CO CMELLEHHbIMU ['IOJ'IKAMH

TaBpoBasi cTajib CO CMELICHHBIMU [OJKaMH AJHUTEJbHOE
BpeMsi, KaK ¥ oOblYHas TaBpoBas CTaJjb, NpOKaThiBaslacCh B
3akpHITHIX Kanubpax 6ano4yHOro THIIA C TNPUMEHEHHEM Of-
HOrO WJH JBYX pe6pOBEIX KajuOpOB, B KOTOPBIX KOHTPO-
JIMpOBaJ/ach BLICOTA CTEHKH M 00ECHEeuMBaJoCh NOJYyUEHUE
tpebyeMol KOH(QUTypaluy U IIHUPHHE TOJOK.

HoBas kanu6poska TaBpOBOH cTalu €O CMeLIeHHEIMH
nojikamu (okonHopamiuble npoduan Ne 8 u Ne 8a) ocBausa-
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Jack Ha MeJKocopTHOM ctrakie 260 werajaypriiueckoro
3aBojga uM. KomuuTepHa.
VsmeHenre Ka/dnGpOBKY 1 CXeMbl IPOKAaTKH OKOHHOpDaM-

Heix npotusest Ne 8 u Ne 8a 6bls10 yanpaB/JeHo Ha MOBblLIEHHE

MeXaHH3alUKu [poLecca NpoKaTKH, CoOKpamleHne vncaa po-
XO0JI0B H 'yBEJIMUECHHE [IPOU3BOAHTE/JLHOCTH CTaHa. Tlo fnpHu-

HATOHA CXeMe MPOKATKAa MPOU3BOAUJIACH B SaKPHITHIX KalHO- -

pax GajoyHOrOo THMA C TIPHMEHEHHEM OIHOro [eGpPOBOro
OTKpbITOro Kanubpa. Ofiiee yucao nponycKos OblIO yMeHb-

7 3 mweHo ¢ 12 pgo 10. _
' 3,008 [IpoxaTka TaBpoBOH.
¥ cTald €O CMELIEeHHBIMHU
P % notikamMu (npoguap Ne 2
&~ | §§| A7 OKOHHBIX U (poHap-
~ 3 L7
S \é\ f/ 27 \$ I2|  HbIX NIePeN/IeToB) B OTKpHI- |
g - ThIX Kaaubpax co cBoOOR-
= < Vi HBHIM  yIoIppendeM Oblja
b3 ) ) “ 3
2% 78 Sy OCBOGHAa Ha JIHHEHHOM |
%/ crane 250 HUycoBcKoro me-
; 353202 . TaJVTyprHUecKoro 3aBoja
Yot [2]. Pasmeprr u monmyckn
e i npoduaa Ne 2 npuseiensl
Puc. 33. Pasveprt n Jonyckn mpogu- .o 33
: puc. 33.
ass Ne 2 jas DeperyIeTOB [POMbIL-

Has npokarku npodu-
as Ne 2 Gplia- upuusTa
tunoBag cxeMa 11 (puc. 27, @) ¢ TpeMsi pebGpOBBIMH H TpemMs
naacToBsIMi KanuOpamu. Ha unctoBoft iunun crana, rie sa-
Jiaua.fnosioc NpH Npoxatke GPacoHHbIX Npoduaed BEIMOIHSETCS
Bpyunyto (6e3 oOBOAHBIX anNaparos), NPOM3BOAMJIOCK MATH
npoxonos. IlepBeit daconubifi Kanubp pacnosaraeTcss BO
BTOPOH . KJIETH YePHOBOM JIHHHH, JHaMeTphl Ba/JIKOB KOTOPOH
(365 mM) monmyckalT OpHMeHeHHe MOBBILEHHLIX 0O»aTui
Mo CPaBHEHHIO C HOCAEAYWIHUMH (acOHHBIMH KaanbGpamH.
OrcyTcrBHe KaHTOBKH INIPH 3ajaue MoJioCkl B [EPBYIO KJETh
yucToBOH MuHUK (Kaaubp 2) MosoKHTENBHG BJAHSET Ha pa-
Bory craHa. ,

Beuay OTCYTCTBHS TEOPETUUECKUX K IKCIEPHMEHTAb-
HBIX 3aBHCHMOCTeH JJifl onpeieseHus GopMousMeHeHns Npu
TPOKATKE TABPOBOH CTANK CO CMELEHHBIMH MOAKamMu Oblaa
HCIIOJB30BAHA METOAMKA pacuera KaJulOpOBKH, OCHOBAH-

JICHHLIX 3JaHHUI. ;

Has Ha WMeloIeMCs OIbITe 1IPOKATKH TaBpOBBIX Npodusel.

Brauajne HaMmeuatoTcs KO3(QDULEEHTH 06XKATH ST TONLLKHEI
CTEHKH B IIJIACTOBBIX Y TOJIIIHHBI NOJIOK B pedpoBbIX Ka/aus-
pax. KosdppuunenTsl 00KaTHA TOJILIMHBI CTEHKH B [/1aCTO-
BbIX KaJHOpax MOJKHbI BbIOMPATBCS HCXOAR M3 CleLyio-
wux coobpaxcenni., BrlcoTa HCXOZHOLO MPAMOYrOILHOTO
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WM KBAAPATHOTO CeueHHs, 3aJaBaeMOro B IepBef cacol-
HBIH  KaJubp, oObIUHO paBHa HJM HECKOJbKO Gosblue [2)
oflieil WIHPHHBEl NOJIOK TOTOBOTO Npoduas H AJaa Npoduis
Ne 2 cocraBnser 32—33 wmM. CpeiHas TOJIUHHA CTEHKH
B UHCTOBOM KaJauOpe ¢ yueToM YKJoHa OOKOBHIX TIpaHeli
paBua 4,2 mm. OGmK# KoabbuLment o6xkatus 1/1, TOMIMHBL

‘CTeHKH B NIPeAYCMOTPEHHBIX cxemoH TpeX IIJIaCTOBBIX }KaJIHé-

pax l/m, = 33/4,2 = 7,85. PacnpegensieM ofwui Ko3g-
¢uiHeHT o6KaTHA TOJIIMHL CTEHKH Mo Kaaubpam 5, 2 u 1
caenyiomum obpasom: l/ms = 1,7, 1/, =1,95; 1/n, =
= 2,75. KoapduiuuenThl 06:KaTHa TOMMMHEL OJIOK B pebpo-
BBIX Kaaubpax 6, 4 u 3 3ajaeM Ha OCHOBaHHM NpaKTHUe-
CKOTO ONBbITa IPHMEHHTE/BHO K YCJAOBUAM NaHHOIO CTaHA:
e = 1,21; 1/, = 1,381/ == 1,98.

‘3ajdaeMcst BEIHUHHONA YTAXKKH CTEHKH (BKJMOUAas H KOHT-
posibHoe ofxkaTHe B pebGpoBBHIX Kaaubpax):

Kanubp VIAMKE; MM

wW =N

...
LR
LT, REX |
b
Atre
Sed 5
A
°©

T e it |
Waa YT T
e by Sy

Yrsxxka ofeux mosok B Kanubpe 5 paBHa 4 mMM. Ha
OCHOBAaHHH [PAKTHYECKHX AaHHBIX TMPHHHMaeM Clerylolye
BEJHYHHB YIUHPEHHsl CTEHKH B IJ1aCTOBHIX U NOJOK B pel-
poBBIX Kanubpax:

Kaau6p h YwHpeHHe, - MM’
6 . . « 0,6 (nnunnoit mosky) ¥ 0,7 (KOPOTKOW MOAKH)
5. . 4,0 (cTeHKn)
4 . ... 3,2 (pauuHOM onky) ¥ 2,2 (KOPOTROH noAKH)
3. . 1,8 (a1mEHON ¥ KOPOTKOH MOJIOK)
2 .. 5,0 {cTeHKH) :

BBeneM ponossuTesnbHEble 0003HAYEHHS IJs AJHHHOM
NOJKH: b; — IIHPHHA NJIHHHON NOJKH; #; — TOMIUHA JJIHH-
HOH MOJIKH Y OCHOBaHHA; ”7 — TONLIMHA JJIMHHOH TOJKH
Ha KOHUE; A; — CMellleHHe HApYXKHBIX I'paHeR NONOK OTHO-
CHTeJBHO APYP Apyra.

IupuHel KOPOTKOH H AJNHHHOH NOJIOK B Ipollecce pacue-
Ta ONPEJEJsIIOTCA OTHOCHTENBHO CpelfHel TOJIMIHHBI CTEHKH
e, a 0o0llasA WHpHHA NMOJOK B HaXoAHWTCA CAEAYIOUIUM 06-
pasoM:

B=b+b+o

rae b — WHpHHa KOPOTKOH MOJKH.
[lonb3ysch AaHHBIMH pHC. 33, onpejeJsieM pas3Mmephl
npoduas B ropaueM COCTOSAHUH, : T
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O6wan sblcota credku H = 1,013 . 42 = 425 mm.

O6uwas wupuHa noioxk B = 1,013 . 30 = 30,4 wmm.

CmelleHHe Hapy:KHbIX Ipaselt mosor Ay = 1,013 - 7 =
= 7,1 -MM.

TonuHa CTEHKH M HOJOK HA KOHUE .= a = A -=
= 1,013 .- 3,3 =3,4 mm.

BeaeactBie TOro 9to MHHYCOBBIE RONYCK MO TOJLIHHE |
CTEHKH H N0J/I0K GoJiblle, YeM MJIOCOBOH, HECKONBKO YMEHb-
laeM MoJyuelHble pa3Meprt (¢, @, U n) U NPHHHMaeM a =

=n=32 MM; ¢ = 3,3 MM. B
Kaaubp 6 (ducmosoii). Pasveps uncToBOro Kasaubpa

NpUHHMAaeM DaBHLIMH TOPSIYHM pa3MepaM npoduas c yue-
TOM JONyCKaeMblx oTkJoHeHHH. OmnpejesnseM HEKOTOpbIE

LONOJIHHTENbEBIE pa3Mepbl YMCcTOBOTO Kanubpa. ToainHHa

CTEHKH y OCHOBaHMfA d (10 HapYXHOH rpaHH KOPOTKOH Noj-

KH) npu yxJoHe 2 % §

d=233+2.42,5.0,02=5 mMm.

TosmuHa CTeHKH  mOCpeNMHE !
ce = 1/2 (54 3,3) =4,15 mm.
[llupuHa KOPOTKOH [OJKH
b= (10+3,3/2) 1,013 —4,15/2 = 9,7 mm:
ToaiinHa KOPOTKOA MOJKH Y OCHOBaHHA
a, = a4 0,020 = 3,2+ 0,02 .9,7 = 3,4 mm.
CpellHAA TOMILHMHA KODOTKOH MOJIKH
a, = 1/2(a, +a) =1/2(3,4 + 3,2) = 3,3 mm.
Illupuna AnuHHON UOJKA '
by=B—¢—b=30,4—415—-9,7=16,55 mm.
To/muHa AMMHHOH MOJIKM y OCHOBAaHMA M Ha KOHIE
n,=n=32 mMm.
[lnowmanb KOPOTKOH MOJKH
Sen=ab=233"97=32 um.

ﬂﬁomaﬂb IJIMHHOH TOJIKH ” ,

Spn=nb = 32-1655 =053 um
[lnowanb cTeHKH

S,=c.H =4,15-42,6 =177 mm%
[Tromanb Bcero kanubpa
S =Sgn+ Spn+ S, =32 453+ 177 = 262 mm2,
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KannGposkxa TomxocTemHoro mnpodusas Ne 2 ma crame 250.
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Orcyrereie 1o TOCTy yxJjona rpanefi AnHHHOA NOAKHM,
sesgaunTe/ bl OLHOCTOPOHHHUA YKJOH KODOTKOH IIOJKH
roTOBOrO npodu/s W HaAHYhe YKJOHA CTeHKH [lpefonpe-

IeNAIT pebpoBoe pacioJoKeHle YHCTOBOTO Kasluopa. OnHa-

KO NPHHIHMNHAABHO BO3MOXKHO H IJJACTOBOE PACIIONOKEHHE
YHCTO0TO Kajaubpa, ofecneuydBaloliee MNOJYUYEHHE CTEHKH
NpH MeHbIIHX Kos(ibruyeHTax 00XKaTH8 U HEKOTOPOM H3Me-
HEHHH CXeMbl MpOKaTKH. B 3ToM cayuae, 4To0bl nosyudTh
YKJIOH Hapy»KHBIX rpaHell noJsiok B coorBetcTBHH ¢ [OCTom,
HeoOX04HMO IPUMEHUTE YHCTOBOH KaJubp GajlouHoro THNa.

-2, PacuerHbie janHble KaJUOPOBKH TaBpoporo npogmuns

TOUHOCTBIO, TO B 3aBHCHMOCTH OT yCJOBUH palorhi JaHHOIO
craHa Ka/anbp, mpeiecTBYOWMA nepsoMy pacoHHOMY Ka-
Aubpy, MoxeT 6uITh pefipoBbiM. DTa cxeMa (ryagxan 6ouka —
pebpo) NPy YBEJHUYEHHOM 3a30pe MEXKAY BaJKaMy AONYyCKaeT
M3MEHEHHEe BBICOTHl peGpoBoro Kaaubpa B LIHPOKUX Npeje-
Jax. Beicota packara u3 peGpoBoro kajubpa Mocje KaH-
TOBKH fIBJISIETCA [IMPHHOH [PAMOYTo/bHOIO CeueHHs, 3a-
JaBaeMOro [L1alMs B TepBblit (hacoHHHIA Kaauop.
OkoHuaTte/bHble pa3Mepbl KaJlUOPOB AJS NPOKAaTKH MHPo-
¢duas Ne 2 mpueseHsl Ha puc. 34.
Hansa yﬂ,OGCTBa no-

M 2 co cMeleHHbIMH MOJIKAMU CTPOEHHS H H3TOTOBJIE-

e ]
g Crenka §g KopoTkasi noaka
k= Eie
5 = B E =
z 4 1 ;‘ § § . %; ¥ = S A § SK.ni
BT e gl s B S I BB § | & | mw
6 fam 00206 000 0. b 3 ST 121-5957-=-3.4 £-39 = 32
bt Lo 45,0 205 | OLEE3 J0al 80 — 9,0 4,2 38 36
4 — 41,0 8,5 5,1 279 1,38 11,0 4,1 3,6 42
3 — 45,00 83 4,7 292 1,98 8,75 53 5,3 46
2 ,95 51,6 8,0 4,3 316 — 6,9 10,5 10,5 72

» 2

[Tocsie Toro Kak OIpEAeNEeHbl pasMephbl 4YHCTOBOrO Ka-

aubpa, pacueT KaJuOpOBKH TPOH3BOJAMTCA HAa OCHOBaHHH
NPUHATHIX paHee KOI(DQULUHEHTOB 06:KaTUA, BEJHUUH YTAHK-
KM ¥ yunpeHnus. Pacuernkle JaHHble KaJuOPOBKH MpPOQHIIs
Ne 2 11 OKOHHBIX M (POHADHBIX NEPeN/eTOB MpPOMBILI/IEH-
HbIX 34aHuf cBeleHbl B Tabd. 2. Paanycel sakpyriedufl,
BEeJHUYMHA BHICTYNA B pedpoBoM Kanubpe 3 u dopma conps-
MEHWS HapyXKHBLIX TpaHeH BHIOUPAIOTCH KOHCTPYKTHBHO
Ha OCHOBaHWH aHa/nu3a AEHCTBYIOMUX KalubpoOBOK.
[lepBoifi haconHusbiit Kaaubp | ¥ kaaubp 2 umelor nJac-
TOBOE pacrnoJsioKenye u noxobub no gopme. Pasmepsl dacou-
HOro KasnuGpa | mpuHUMaeM ¢ yueToMm oOecrneueHHs 3amod-
HEHHA]IO/IOK B NOCJENYIOLUIEM 10 XOAy MNPOKAaTKu KaJjnbpe.
3ajaBafch BeJHUMHOH yluupedHs B xanubpax | u 2 (coot-
BercTBeHHO AB = 5 MM u AB = 7,5 Mm), nosyuaem HCXoj-
HOe mpsamoyrosibHoe cedeHxe 33 X 39 MM, KOTOpOe Lie/1eco-
o6pasHo NpoKaTEIBaTh 110 CXeMe: TiaJKas 6odka — pebpo —
rAajkas Oouka WJAU KBajparT — rJaaikasd Oouka. B stom
cyyae npy nactpofike cTaHa JErKO MOXKHO M3MEHATb pas-
Mepbl HCXOJAHOTO CEeYCHHA M TaKHM 00pasoM PeryaupcBaTh
3anoJ/iHeHNe nepBoro QacoHHoro Kanubpa. Tak kax ToJuy-

Ha MpSMOYrOJbHOIO CEUEHUS, 3ajlaBaeMoro B Kanaubp |,

onpeneseHa C OOCTATOYHOH [/ [pakTHY4eCKod paboThl

02

B . HUA [a6JIOHOB WHPHHA

Anurnan nonka j“; L noJioK Ha puc. 34 nana
e 5«* 5%, moocH kaaubpos. Kpo-

e £ 1 Spn | 88 ng’“x« . . Me Ttoro, Ges yxasanus
; €| & | w25 | 23¥ pasMepoB . yBeJHueHa
LIHPHHA N0JOK B peb-

16,56 3,2 3,2 53 262 1,06  poBBbIX B AJAMHA CTEH-
60 b2 de 6 I ¥ s naacroou re
1475 52 5. 77 4l5 1,3 JuOpax, dro oGecne-
19,2 - 10,3 10,3 133 521 — ynBaeT cBOOOJHOE VIIIH-

peHMe u, cJejoBaTesnb-
HO, OTCYTCTBHE MEpEenoJHEeHHs NpH KO.}]€63HHHX VIUUPEHL A
BCJICACTBHE H3MeHeHHs ycsaoBui npokatku. Ilpu paspaborke
KaauBOpOBKH TaKOe yYBeJHUeHHe LHPUHEl ABJAETCA OOBIUHBIM
M UYacTO HCIOJb3yeMbiM NMpuemoM. KasuGpoBKY, B KOTOPHIX
N0 KakuM-IH00 [OpuuY¥HaM OrPaHHWUMBAIOT . VIIHPEHHe B
OTKPBITLIX 4acCTHX TABPOBHIX KannGpoB, MeHee palHoHa bHE
H JaloT XyAlIHe pe3yasTarsl IpH pPOKaTKe.

Coenyer OTMETHTb, YTO TOUIIOCTH TMPHUBEACHHOIO pacue-
Ta KaJHOPOBKM Ha OCHOBAHHU NPHHSATHIX BEJUUHH YTSKEK
H YIUMDEHH$ B OueHb OOJIBILOH CTENeHH 3aBUCHT OT OIbITA
KaauOpoBLIHKA M HMMEIONIUXCA [PAKTHUECKHX JAHHBIX 1O
NpoKaTKe aHaJOTHYHbIX, B JaHHOM CJayuae TaBpOBLIX Mpo-
dbuael. [losToMy B 1essiX N0OJyUeHHUs IIPH OCBOSHWH NpoOdH-
JIfi TapaHTHPOBAHHBIX Pa3MepoB KaJHOpOBLUIMK OGLIUHO OpH-
HHMaeT 3aBbllIeHHBIE BeJMUHHBL  YTSIKKH H 3aHHXKEHHOE
ywupenue. B pesysabTare npw npokaTke BO3MOXKHBI MNOBEI-
HIeHHble 00XKaTHs B 3aKPBLITBIX. YacTAX KaaubpoB, yToO,
6€3yCJ/OBHO, OTPHUUATENHHO CKA3LIRAETCH HA -TEXHOJOTMU-
HOCTH H YCTOHYHBOCTH mpolecca npokarku. [lostomy mocie
OCBOEHHS MPO(HJIA HA OCHOBAHHH aHAJIH3A TEMIWIETOB NPO-
BOJHTCA KOPPEKTHPOBKA KaJUODPOBKH.

Ilpu onpemenennn HefiTpadbnoil JHHHE PeOPOBHIX Ka-
AHOPOB  MCMOJB30BANOChE NDPABHJIO - KOHTYPOB, 3aKJIHOUAI0-
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uieecs B cAeLyHolleM: HeATpanbHas JHHHR Kanubpa NpoBe-
JMTCA Ha NOJOBHHE PACCTOSHHA MEXIY LEHTPaMM TAMXKecTd

KoHTypa Kanubpa. Tlpu sTOM uacTH KOHTypa, nojBepra- .

[olHecs] 06XKATHIO JIMIIb B Pe3yJbTaTe yIIHPEHHs, IPH onpe-
JI€JIeHHH UEHTPa TSXKECTH BO BHHMaHHE He IPHHUMAIOTCS.

CxeMa onpepesieHns HefiTpanbHOMN JHHHH PeOPOBBIX Ka-
JHOPOB OTHOCHTE/IbHO TI'OPH3OHTA/IbHOA GasHCHOH JIMHHA
x — x npu npokatke npopusas Ne 2 noxasana na puc. 35.
BoroBoe o6xkaTie CTeHKH OTCYTCTBYET.

Hdas peGpoBHIX KaJWGpOB OpAMHATA LEHTPA THAKECTH
KOHTYpa HUXKHero Bajaka (puc. 35)

Yy = bi/by = hy.
Jns BepxHero Bajka
\ . _Cofl by (s + ng) + b
Y= = e fhtb ‘
OpauHaTa HeHTpa/bHOH JIMHUK

y= 12y + ys).

B nJaacroBblx KaauOpax HeHTpaJbHas JHHHA onpeje-
Asslach N0 IEHTPY TsAXKECTH Kajubpa.

[pu ocBoennu mpoduas Ne 2 ero pasmepbl IpH NepBoi

ONBITHOM  [poKaTKe ObUIH MOJYYeHL B COOTBETCTBHH C
I'OCTom. OpnHako Ha KOpOT- -

3 J
KOR [oJIKe TOTOBOIO MNpo- 4 _‘ N
¢uas Obll obHapyxeH Je- _X\ —
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| % 7
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Pre, 35. Cxema peGposoro Kaaubpa mnpm npokaTke npoduig Ne 2
AAst onpenedeHHst HEeATPaIbHOH JIHHHH,

Puc. 36, Cxema BosnKMKHOBeHHS fedeKTa MpH NpoKaTke mpobans Ne 2,

ekt — cpe3aHHBIl BHEUIHWH yroa KoHIa KOPOTKo# noa-
Ky o BceH gunne nosockl. [IpuunHa BO3HHKHOBEHHA 3TCTO
fedeKTa, YCTAaHOBHTbL KOTOPYIO VJaloch TOJNBLKO RoOc/e
BTOPOH ONbLITHOI [POKATKH, 3aK/jlouaeTcd B CAEAYIOILEM.
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Tak kak B peGpoBblx Kaaubpax OTCYTCTBYeT obxkaTHe
TOJLIMHB CTEHKH, TO CTeNeHb He3amoJHEeHHs CTEHKH Mo
TOJILIMHE 3aBHCHT OT HACTPoHKM craHa. Ilpu 3HauuTe/]b-
HOM He3aNOJHEeHWH CTeHKH B peCpoBoM Kaaubpe 4 -Bcaen-
CTBHE HECHMMETPHUHOCTH Npodunsa Ne'2 MpOHCXOAHT HSTHb
CTEHKH B CTOPOHY AJMHHO# MoJkH (puc. 36, a). B npenunc-
TOBOM Ka/iHOpe & NpH N/J1acToBOM paclo/OXKeHNH KajHob-
pa CTeHKa [0 CPaBHEHHIO C MOJKAMH HMEET 3HAYHTEbHO
GoJiblee 00KAaTHe, KOTOPOE M OMNpefesseT NOJOMKende 3a-
[aBaeMOro pacKara OTHOCHTesIbHO KaJanbGpa. B mpepuncro-
BOH KJIETH 3aJlaBaeMbifi pacKaT cO CTeHKOH, OTOrHyToH Mo
yacoBOH cTpesKe, MOBOPAaUHBAETCSA B IPOTHBOIOJOKHYIO
CTOPOHY (ma puc. 36, 6, mMokKa3aHo CTpeJKOH) H KOHeI Ko-
POTKOI [I0JIKH OKa3bIBAETCsl 3a IIpefesaMH 3aKPLITOrO Pybst
BEPXHEro BajKa MpeYHCTOBOro KaiuGpa. [lo ‘mepe npo-
XOXKJIEHUsl MOJIOCHl N0 BCeH ee NJIMHe NOBepXHOCThIO Bep XHe-
ro Banka (neBo#i GOKOBOH rpaHbiO 3aKpBITOro pyubA) cpesa-
eTCsl Ha YroJl HapyKHasl yacTh KOPOTKOH moskH (puc. 36,
8) W moJydYaeTcs HeucnpaBUMBIA Opak, Tak Kak TOJILHHA
KOPOTKOH™ MOJIKH B UYHCTOBOM KJIeTH He BBIpABHHUBAETCH.
YroJs KOpOTKOH MOJIKY cpe3aeT NpH BXOJE NOJOCH B BajKH,
yTo ObWIO YCTAHOBJIEHO (10 HaNpaBJ/JeHHIO PHUCOK B MecCTe
cpesa, €CJM HX CONOCTaBUTb C HalpaBJ/eHHEM BpalIEHHA
BaskoB. [Ipu npokarke TpyaHO 06HAPYKKUTh PHYHHY TOTO
nedexTa, Tak Kak U3rub CTEHKU B Kamépe 4 ua ryas He-
3aMeTeH.

[lpn HopmasnbHOM 3amo/iHEHHH CTEHKH B pebpoBOM Ka-
anbpe 4 o6pasoBaHus yxasaHHoro nedeKTa He MPOUCXOAMT.

OCBOEHME TABPOBOM CTAJIM 57 X40X7 X4 mm

Ha puc. 37 npuBenena KannOpoBKa TaBpuka 57 X 40 X
X 7 X 4 MM U3 JerdpoBaHHOH CTajsu, KOTOPHIH MpPOKaThi-
BaJjicsd B 7 MpoxoJioB Ha nHHefiHoMm crane 500, cocrosiiem
H3 TpeX KJeTel TPHO U ONHOHM KJIETH AYO.

Yucrosoll kanubp peGpoBOro THNA. YKJOH HapyXKHBIX
rpaHefi CTeHKH Ha rotoBoM npoduJe pased 1 %, ronmuna
CTeHKH Y ocHoBanus 4,8 MM, Ha KoHue — 4 mMm. ToJiuuHa
CTEHKH B UMCTOBOM Ka/jubpe ¢ YUYEeTOM MaKCHMAJILHOTO NJIO-
COBOrO JONyCcKa J0JKHA ObITh Yy ocHOoBaupsa 5,1 mM, Ha
xoHe — 4,3 MM. Yrobbl YMEHBIUUTHL OMACHOCTH 3allemse-
HH, TOJIIMHA CTEHKH Ha KOHIe yBe/juueHa eule Ha 0,1 mMm
(prc. 37).

B nepron ocBoeHus npoduJis ‘HauGoJblilee - KOJHUECTBO
Opaka MoJyya/joch B pe3yJsbTaTe HecoOMIOAeHHA NOBOJBHO
ECTKHX JONYCKOB [0 CHUMMETPHUHOCTH CTEHKH OTHOCH-
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TelbHO TOAOWBH (T. €. 06eux noJyiok). C Lebl0 CHHMKeHHA
6paxa OblIM HCTIpoGOBaHbl Ha BXoJe N0J0CH B BaJku KoGa-
BouHble GOKOBble NPoBOAKH. OfuaKo TeCHble 60KOBBIE NPO-
IYCKH BBOXHOH KOPOOKH 3aTPYAHSIN 8aaqy 10JOCH, KOHell
NOJIOCH OXJIXKAAJICA BONOHM H NPH 3aXBaTe €ro BaJKaMH
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1 Puc. 37. KannGposKa Tasposoro npo-
Gus 57 X 40 X 7 X 4 wM, npoka-
i THIBAEMOTO H3 JIeFHPOBAHHON CTany
Ha craHe 500.
a5 | 87 B

MPOWCXOJHIH [OJOMKH BBLIBOJHEIX MPOBOAOK H OKOBbIBaHHE
BasikoB. HeoGxonumo Obuto nafitu Takyio dopmy npenuwc-
TOBOTO Kanubpa, Koropas ofecieunsa Obl HaieKHOE uet-
TPHPOBAHHE CTEHKH B 3aKPLITOM DYyube YHCTOBOrQ KaJjauopa.

[Tostomy Gel10 yBesnueHo 60KOBoe 0fKaTHe OCHOBANMA
CTEHKH B UHCTOBOM Ka/jHODE 3a CUET MECTHOIO YTOJULUEHHS
CTEHKH 3ajaBaeMoro packarta (puc. 37). 3uaunresibnoe 06-
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AATHE Y OCHOBAHHWS CTEHKH XOPOMIO UEHTPHUPYET upodiib
10 OTHOIIEHHWIO K CepeliHe MOAOUIBHI, H, KPOME TOTO, YKpen-
N5€T CcaMbll OTBETCTBEHHBIH yYacTOK MNpothuas — coelH-
eHue cTeHKY ¢ nofowsoi. [Tpy 3TOM 0Ka3a/10Ch BO3MOXKHbIM
PACIIHPHTh MPONYCKH B YHCTOBOH BBOAHOH KOPOOKe H TeM
caMbM oOJierduTh 3ajavy mosoc. B pesyabrarte fpekpa-
THJHCH CJIy4aH [OJOMKH [IPOBOJOK H OKOBbIBaHHA BaJ-
KOB. .

Ywmennluenne KosneGaHHsA pasMepoB MO LUIMPHHE MpodH-
A5t ObIO JOCTHTHYTO 3a CYET yMeHbleHHs 06KaTHA MO TOoJ-
wuHe go 0,5 mm. [Ipu takom masom o6KaTHH KosebaHHe
pasMepa Mo LIKPHHE 3aBHCEJ B OCHOBHOM OT lepenaja Tem-
nepatypsl Mo AJHHE noJock H He mpesblmano 1,0 MM npu
nonycke — 0, +1,5 Mm.

B p66p0BbIX Kanubpax (ocoGeHHO B ‘{I/ICTOBOM) obxaTue
CTEHKH [0 BHICOTE TIpeJycMaTpUBAETCH TOJIbKO /IS KOHTPO-
JI1 5TOr0 pa3Mepa H He [OJIKHO MpEBBIIATh TOJIIMHbLI KOH-
Ua CTeHKH. B NMpoTHBHOM cayuae NpoHCXOLHT MeCTHas Je-
(opMalys KOHLA CTeHKH U M3TU0 caMoli CTeHKH.

[Tpu paspaGotke kanuOpoBKH Obla fonylleHa oliuOKa
B BeJIHUMHE YKJIOHOB HApYKHBIX TpaHed MOJOK B Npefduc-
ToBoM Kanubpe. C BHeliHEH CTOPOHBI BBIIYCK COCTABJSJ
3,5 MM, a c BuyTpeHHe# | mm. [Tostomy npu npokartke npo-
HCXOAMNT M3rud MOJOIUBEI B CTOPOHY pastema BaJkoB. Be-
JHY4HHA U3ra0a MeHsJacb B 3aBUCHMOCTH OT TeMIlepaTyphl
[POKaThIBAEMOH MOJIOCHI, 4TO MPHBOJAU/O K 3HAYUTEJIBbHBIM
KoNe6aHUAM LUMPHHBI NOAOLIBEI HA. roToBoM mpodhse. Kpo-
Me TOro, B pe3yJ/bTaTe HeCOoBMNajeHHs B NPeXUHCTOBOM KO-
aubpe paguycoB 3aKpyIJIeHH# 3a4aBaeMOH NOJIOCH H KaJqH-
fpa B MecTe COeIHHEHHS CTEHKH C MosKaMy o6pas3oBbIBa-
Jach CTYNEHbKA C OCTPEIM peOpoM, ABJAOIIAACA NPHUKHOH
3aKarta Ha TOTOBOM npoduJe. Has ycrpaHeHus 3THX Hepoc-
TATKOB BBINYCK C BHeIUHeHd CTOPOHbLI Oblyl ClesaH paBHBIM
0,5 mm; a ¢ BuyTpenHelt — 1,5 mm. Takoe nameHenne dop-
Mbl [PEIYMCTOBOTO KaJHOpa 3HAUHTEbHO YMEHBUINIO U3TH-
GarHue MOLOLIBHI H 06ecrieynsio CoBnajieHus PajnycoB 3a-
kpyraexnii. O0pasoBaiHe 3aKaTa NPeKpaTHJIOCS.

OpnHako MosiHoe MpejoTBpallieHHe 3aKaTa B ITOM MecTe
LOCTHTHYTO He Obi0. HeKkoTopble HeTOYHOCTH NPH H3TOTOB-
JIeHHY BaJKOB UJIH H3HOC Kaaubpa Bo BpeMs NPOKATKH NpH-
BOASIT K 00pa3oBaHHi0 HeOOJBIIOH CKJAAfKH, a 3aTeM H K
3aKaTy Y OCHOBAHHA CTEHKW, KOTOPBIH nosyuaercs BHAYaJse
He no Bcefl AJMHA NOAOCH, A TOMBKO HA OTNENBHBIX ee
yuactkax. [lpo6bl TemMnseTos roroBoro npodu.s, B3sTbIe Ha
TpasJieHHE OT Ka?K)lOﬁ jIECFlTOIgI 10JI0CHI, MOTYT H HE BBIABHTDL
3aKaToB. [apanTueli MOMXKeT CAYXHTb JIHLIb TPABJIEHHE
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uedslx nosoc. [Toaromy npy nosBaeHuH 3akara cjaeayer obs-
3aTe/IPHO NEPeXOJHTh Ha AyOJHPYIOWHe KaaHOpHI.

[Ipu xoHcTpyupoBauun kanubpa 5 crefyeT UMETh B BH-
Ly, uto 0pu 6o/1bIoM OGXKATHH CTEHKH B Kajaubpe 6 mosoca
BBIXOAHT BOJIHUCTOH. B dicTOBOM KannOpe BOJHHCTOCTb MO-
JKeT ObITh yCTpaHeHa YacTHYHO HJIHM IOJHOCTbIO, OLHAKO B
TOTOBOM Mpoduse BO3HHKAIOT Ype3MepHEIE OCTATOYHbLIE Ha-
npsxeuus. Kpome Toro, B pesysnbrare 3HauuTeNbHOTO 06Ka-
THs CTEHKH B Ka/jubpe 6 ¢opma nepelHero KoHa NOJOCH

MMeeT BBICTYMAIOHYI0 Bliepell CTCHKY, UYTO MDHBOAUT K [10-.
JIOMKaM I[1POBOJAOK H OKOBLIBAHHIO BAJIKOB IIpU NPOKATKE B

4HCTOBOM KaJjubpe.

B xanmubpax 2, 3 u 4 gopmupoBanne npobuss BepeTcs -
MyTeM DPe3KHX NepexofoB ¢ GOJIbIUUMH OGXKATHSIMH HMEI-
IIEro BBICOKYIO TeMmiepaTrypy Meralna. B AByx mocielHux
NPOXOAKaX KO3(h(PHIIMEHTHl BLITSKKH IO OTHENBHBIM 3Je-
MEeHTaM Npo(u/Ia BHIpABHUBAIOTCA, YTo ofecnedynBaeT He3HA-
ydTeJbHble KoJeGaHHs pa3MepoB roroeoro npobuas [15[.5

WMHMEHEPHASA METOJMKA PACYETA
TABPOBOW CTAJIM CJIOHHOW DOPMBI

PaccvoTpennas Boille MEeTOAHKA pacyeta (GopMOHM3MEHE-
HHA B [JACTOBbIX H peOpoBbIX Kanubpax NpelHasHaueHa
IJIS CHMMETPHYHOH WJIH NOYTH CHMMETPUYHOH TaBPOBOH CTas
JIM OpaBuJbHOH (opmbl. B To e BpeMsas Ha NeHCTBYHOWHX
craHax NPOKAThIBaeTca JOBOJBLHO MHOTIO THIIOPA3MEPOB TaB-
posoit cramu caoxknolt Qopmel. Ilpn pacuere Ka1uGpoBKH |

TakKHX TaBpOBLIX npodpu.neﬁ NpHUXOAUTCA HCHONbL30BATL HH-

JKEeHePHBIe METOABI pacyeTa, MO3BOJISIOIIHE B OTAEAbHBIX Cay= |
yasx NoJY4YHTb JOCTATOYHO TOYHOE IIPEACTaBJIEHHe O (OPMO- -

H3MEHEHUH B TaBPOBLIX Ka/JMOpax cC/aA0KHOH QopMHEL.
VnxxeHepHble METOAB! pacueTa PacCMOTPUM Ha mpHMepe

KasiMOpOBKH TaBpoBoH crasin caokHod cdopmbl (puc. 38),

ocBoenHoH Ha JinaefiHoM ctane 300 [29]. Cran 300 cocrout
M3 JABYX JHMHHH MO TPH KJETH TPHO B Kaxaoh nunuun. Mag
[POKATKH HECHMMeTPHUHOHM TaBpoBo# craju (puc. 38) Hc-
noJIb3yeTCs TOJABKO NepBas JHHMS cTaHa. Marepuan BanKoB

nepeofi JUHEKH — ayryH. inna 6oukn 1016 MM, Me:KUEHTPO-

BOe paccTosHue BasikoB 365 mm. 3aroToBKa Harpepaercs
B METOAMHYECKOH leud. 3aroTOBKOH /14 JAHHOTO Npoduis
cayxuT kBagpar 80 X 80 mm. KanuGpoBKa Ba/sKOB KJeTH

| mepBo#l MMHUY OofHa H Ta XKe AA5 BceX npodujed, npoka-

ThiBaeMblx Ha craHe 300, B Bankax kJjerd | paciosioxedsl
ceMb poMOMUYeCKUX Kaanbpos co cTopoHol 76; 68; 61; 54;

48; 43 w 38 MM ¥ yraom npu BepluuHe 100° 1 Tpu KBajpar- 1
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nuix gamuGpa co croponoit 43,55 39,5 n 36 mm. Ipoduib
npoxaThipaerca na craan H0.

Papuyc sakpyryieHus CTEHKH HECHMMETPHUHOTC fpodu-
Jast TaBpoBo# crann (puc. 38) papen 7 mMm. [loskn npoduas
MMEIOT pas/nyHylo GOPMY K TNJOLWIALb W CMELUeHbl NO Bep:
THKAJ/IH. OTHOCHTEIBHO ApYr Apyra. [lpu npoxaTke npognis
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Puc, 38. PaaMepsl H JOMYCKH
HeCHMMETPHYHOTO  TaBpPOBOTO
npoduas 34X26 X9 X 14 mM.

\—/_

Puc. 39, Cxema mpoKaTKH He-
CHMMETPHYHOTO T4BpOBOFO -
npoduns 34 X 26 X 9.X 14 mm

Ha crane 300.

COrIaCHO TeXHHYECKUM YCJOBHSIM AOMYyCKaeTcsa HesanoJHe-
HHE yIJia TOPUEBOH UYacTH JIeBOH MHOJKH.

Cor/tacHo MeToAMKe KaJqHOPOBKH, H3J0Xenno# B pabore
{29], nsis npoxaTke TaBpoBoro npoduas Oblia BpHHATA CXe-
Ma TPOKaTKH B OTKPHITEIX Kaaubpax NpH [OJY3aKPLITOM
qucToBoM Kasqubpe 4 (puc. 39). IlpemurcroBo#t Kasiubp 3
1171aCTOBOTO THINA MpEAHA3HAUYEH AJIS KOHTPOJA LIHPHHBI 10~
JOK W TOJyuYeHHs MOJIOK OoNpefefeHHOd KOH(HIYpaUHH.
Kpome Toro, B nuacroBoM Kanaubpe 3 npeaycMaTpHBAETCs
HEKOTOpOE yBesauueHue IJHHB] CTEHKH 33 CYET €€ BhIHYKIeH-
noro yuupenus. Kanubp 2 pebposoro tuna. B stom Ka-
A1ubpe OpPOMCXOAHT (HOPMON3MEHEHHe CTEHKH npodusasa H
pasroH MoJoK 1O HeoOXomumMo# wHpuHbl. [TepBrlfi 00 XOAy
MDOKATKH KOJOKOJLHBEIA Kaaubp 1, XoTd 00 KOHCTPYKUHH
C UGB! YCTpaHeHHs CBeDTBIBAHHA M BbINOJIHEH 38KPBITBIM,
HO DPACCuMTAi Ha NPOKATKy Co cBOGOANBIM ywupennem. Fle-

aygawﬂu,v
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XoIHasA 3aroTOBKa, 3ajlaBaeMas B KOJOKOJBHBIM Kajd6p,
npeacrasisier coboi Kmagpar 36 X 36 mM. B mpouecce
NpoKAaTKK Mocjae KaaubpoB 2 ¥ 3 NPOH3BOLHTCS KaHTOBKA
packara ua 90°, .

OCHOBHEIM MPEHMYIECTBOM NPUHSATON CXEMbl POKATKH
IBJISIETCSl BOSMOXKHOCTb PEryJHpPOBKH 3arOJHEHHs Tpejunc-

TOBOTO H YHCTOBOTO KaMHOPOB, OT TOUHOCTH HACTPOHKH KO-

TOPBIX 3aBHCHUT KayecTBO. TroToBOTo npocuns. Kanroska B
nporuecce NpokaTkH ofecneuyndBaeT Xopoluee yjajelHe oKa-

Judbl. [IpHmenenue OTKPBITHIX KaJgHOPOB NPU MOHTaXe Ka-

5 by JAUGpOB Ha Ba/lKax He. Tpe-
I g3 : OyeT MAacCHBHBIX OMNOPHBIX
= KOHYCOB.

THB Xoja npokatkd. Koad-

Puc. 40, Cxema ans pacuera dbop- ;
MoHu3MeHenHs B pe6poBoM kann6- CXema. Pacuetnas cxema aaisi

pe 4. YHCTOBOrO Kanubpa npHBe-

Aena Ha puc. 40. Wrpuxo-

BO# JiHHHEH 0003HaUYeH YCJIOBHBIH KOHTYpP MOJIOCH, 3a/aBa-
eMofl B uMCTOBOH Kajubp.

Ha cxeme (puc. 40) o6osnauens! cpednve Beanumubl pasme-
poB npoduJia. Pagmeprl roToBOro npodHis B ropsiueM cocTosi=

HUH . MOJyYeHBl YMHOMXKEHHEM COOTBETCTBYIOIHX PasMepoB

B XOJIOAHOM COCTOAHHH Ha KO3(pduuueHT nuHeliHoro paciuu- &

pennst 1,013, Uto6bl 1136e:KaTh CJ0MHON CHCTEMB! ABOHHBIX
MHJIEKCOB, KOTa N0 M3BECTHBHIM pA3MepaM OJHOTO Ka/iubpa
ONPEAEJISIOTCA pa3Mephl MOC/ENYIOUIero, COOTBETCTBYIOLIHE
pasmepbl HCKOMOTO KaJanbpa OyiaeM 0603HAUaTL TEMH Ke
BykBamMH, HO CO IITPUXOM.

HneroBo# KanHGp — nonysakpeITOro THOA, NpHUEM €O
CTOPOHBI JIEBOH MOJIKH — 3aKPHITEIf, a CO CTOPOHBI IPaBoi —
OTKpBITbIA. Takum o6pasoM, JeBas Mojka gedopMupyeTcs
CO CTECHEHHbIM YHIHDEHHeM, a NpaBas — cO CBOGOAHBIM,
[losromy a/151 /1eBO# NOJTKH OPHEETHPOBOUHO MOMKHO PUHATD

I/nﬂ =~ }\’JI,

rae 1M, = hy/h, KO3PPHIHEHT 06KaTHA NeBolt NOJKN: Ay —

YCJIOBHBIA KO(PPULHEHT BITAKKH JIEBOH MOJIKHU. ’
Cresika npodu/s npH NpuHATOM AeieHun npoduas Ha

3]@MEeHTBI [peTepreBaer TOJbKO BBICOTHYIO AedopMaLHIO H,

100 -

=¥ (QUUHEHTB BHITAMKH B Ka- |
aubpax 4, 3, 21 | npuHATH
Pt pasubiMy 1,15; 1,25; 1,3 u k

b - 1,25. Jlns kaxzgoro kanuGpa |
BbiOpaHa CBOSl  pacueTHasl

st / = Pacyet Kanu6poBKH, Kak
FS .%7 Q&‘:é OBBIYHO, MPOHSBOAHTCA NPO-

cIefl0BaTeNbHO, A5 Hee MOMKHO TakkKe NPUHAT
l/m, =4,

rae 1/m, = H'/H —Kkospdunuent obxatus CTeHKH; A, —
YCJAGBHBIH KOS(PGhHIHEHT BBITAXKKH CTEHKH.

[lpaBas noJka Opu NpoKaTKe B UHCTOBOM KaJjuOpe noJy-
yaeT HeKOTOopoe NpHpalleHHe WHPHHOH Abg,. IlosTomy B pa-
BEHCTBO KO3((PUIUEHTOB 00XKaTHA M BHITAAKKH BBOLUTCA
KO3DULMEHT, YIHTBIBAIOUIUH YIIHDEHHE. Toraal;anﬂ Kosddu-
udeHta oOxaTHsi NpaBof MNOAKH /Mgy = Fnp/hn, uMeeT
PaBeHCTBO

3 ;“np
l/rlnp TEile: Abnp/bnp )

rae b, — lWIHpHHA npaBoﬁ‘nonKn nocJjie NpPoKaTKH B UHC-

TOBOM KaJuope.
Tak Kak B pe3yJbpTaTe B3aHMOAEHCTBHA OTAE/NLHBIX 3Jle-

MEHTOB NpOQUIs

Ar=A,=Ap A, (45)
rie A — Ko3(hbHIKEHT BBHITSKKH B UHCTOBOM Kaaubpe, MOXK-
HO U3 BhipaxeHus (45) onpenesuTs YCIOBHYIO BRHICOTY KaX-

[IOrc 3JieMeHTa NOJOCH, 3a4aBaeMOf B UHCTOBOH KaJsiuop.
B pesy.ibrare NoJay4uM JJisl JIeBOH NOJKH

ha = a2 Hahi
A CTEHKH NpoduJist
‘ H' = Hln, = HA;
AJIt IPaBOH MOJKH 7
, . h oA
hnp = hnp/nnp =7 _;gﬂp/bnp ‘
Yumpenue B UMCTOBOM KasdHbGpe NPHHHMAETCS HA OCHO-

BaHUM aHa/ii3a NPAKTHYECKUX NAHHBIX NpH npoxarke Gaua-
KHX Mo KoHpUTrypauun npoduielt B MOAOGHLIX YCJIOBHAX.

[ypuna JeBoil NOMKH by U WIHPHHA (TOJLIMHA) CTEHKH {70
BLIOHPAIOTCH KOHCTPYKTHBHO G y4eToMm obecneueHus ycToH-
4YHUBOIO MOJNIOXMEHHS HOJOCH B Kanaubpe:

IJIs1 JIEBOH MOJIKH

by = by —0,2 mm;
A8 CcTeHKH npodu./is )
by =b, — 0,2 Mm.
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[Ipu sTOM cBOGOAHOE ylIMperHe ObJIO paHee yuTeHo MpH
onpeneNienuu by,. OcTanbHbie dMeMEHTH KOHPUTYPALUA Ka=
Jubpa — paauyckl SaKkpyr/ieHHH, YKJOHB — BbIOHpalOTCS
KOHCTPYKTHBHO. . :

Has uckIouenuss nepeloJHEHHs B pa3beMe BaJKOB 3a-

KpHTOH wacTH KaauGpa BBHICOTA JeBOH MOJAKH B Kaaubpe 3
- YMEHBbIIAETCSI B KOHILE, NOJKH, YTO LOCTHTAETCs COOTBETCT=
BYIOIUM YKJIOHOM BepXHell rpadu nosaxu B kaiaubpe 3. Kpo-
Me TOTO, G 3TOH Ke UeJblo Ha KOHLle NOJAKH B Kajaubpe 3
npefycMaTpuBaeTcs paguyc sakpyr-
Jenusi, paBHbil 2,5 MMm. Benuuuna
3allOJIHeHU s NPaBOH MNOJKH B YHCTO-
BOM KaJubpe JIerKo peryJjupyercs sa
CYeT M3MEHeHHs TOJIIMHBE 3TOH nNoJ-
KH B 'Kajubpe 3.

B nuacroBom Ka/nubpe 3 creHka
npoduJs - IPOKATEIBAETCA €O CBOGOJ-
HeIM yuiupenneM. Ilpn stoM KoseGa-
HHe BEJHYHHB YIUHPEHHS CTeHKH

HHE TOTOBOTO NPOdHUJS.
. Ha puc. 41 npuBenena pacuernas
L——\J ' cxeMa A4 ONpejlesieHHs OCHOBHBIX
5% pasmepos KaJaubpa 2. [lonepeunoe
Put: 41 SCxem s - CedetHe npocpun? pa3buTo HA yYacTKu
paciera Qopmousmene. | (NOJKH) M 2 {crenka). B npenna-
HHUS (B IIaCTOBOM Ka- raeMoOH METOJHKe HCNO0JAb30BaHO Ofl-
JaHGpe 3. pejesieHHe YIUMPEHWsl Ha- OCHOBE
» _ cMeleHHblX nuowane. Taxoll nog-
xoy, no MHeruto M. C, MyteeBa [30], nosBossier nocratouno
TOYHO OLEHUTH YIIHPEHHE He TONbKO JJIS DPOCTHIX, HO H AJif
CMOKHBIX Ka/nOpoB. [uas pacuera npuHATH clekylolline
o6o3HaueHus: S, — NJoLajid, CMelleHHbIe IO BhIcoTe; Sy —
nJoLaAx, cMelleHHble N0 IHPHHE; S, — YC/I0BHAA MI0WA/b
LeHTPaJNIbHOR 4acTd mnpodu/s (3alWITpUXOBaHHAS MJIOINaAb

Ha puc. 41).

[Tpu pacuere OCHOBHEIX pasMepoB Ka/iubGpa 2 mojaraem,
YTO YCJIOBHBEIE KOS(D(HUHEHTHl BBITAXKKH Ay H Ay YUaCTKOB
I n 2 onunakosbl. KospduuueHT BHITAXKKH A B Kaaubpe 3
3a/laeTCA Ha OCHOBAHHH -aHaJ/iM3a onbiTa padoThl MPOKATHO-
ro crasa, :

Taxkum ofpasom Ay = Ay, = A,

CorylacHO NPHHATOMY DAaBEHCTBY YCJ/IOBHBIX KOS(ODHIM-
eHTOB BBHITSIKKH Ay U Ay IPH NpOKaTKe B KaauOpe 3 nepere-
KaHHe MeraJja uyepes rpanuuy ab yuacrkos I u 2 (puc. 41)
OTCYTCTBYET.
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NNPAKTHYECKH He BJAMACT Ha NoJyue- :

OnpejesisieM DJOMAAL 10JI0Ck S,, 3ajaBaemoii B mjac-
ToBbIll KaMMGp 3 (puc. 41, mTpuxoBas JIUHUS).

SO - SLl + Zsh, ‘ (46)

rie LS, — cymma nJoaned, CMeMleHHHX MO BBICOTE.
[Liomaas nosockl Sy Mocie MPOKAaTKK B M1aCTOBOM Ka-

subpe

Sl= Su+ZSB, (47)

rie $S, — cyMma mJomlafefi, CMemeHHbIX 1o WHPHUHE.
Bobiunrtasi u3 paseHcTBa (46) paBeHCTBO (47), nonyuum

So——- S]_ — ZSh T ZSB,

HIH
Sy (Sy/Si— 1) =S, (1 —0), (48)

rie S,/S; = A — KOS(HIMENT BHITAKKH B KaJmuépe 3;
¢ = 2S,/5S;, — Ko>pdHIHeRT CMelleHns MVIOMaieH B Ka-
aubpe 3. N

s Boipaxenus (48) onpejesdem CyMmy MJIOLLANEH, cMe-
LEHHYIO N0 BhICOTE B KaanOpe 3:

58, = Sy (h— DAL —0). (49)

B ¢opmyie (49) H3BECTHBI BEJIHUHHDI S; u A. Kospduunenr
BBITSXKKH B Ka/auGpe 3 NPHHAT PABHBIM 1,25. Ha ocroBanuu
aHa/aM3a NPAKTHUECKHUX JAHHBIX [O MPOKATKE B OJOOHBIX
YCJOBHMSIX OTHOIIEHHE NJIOW@AH, HAyIIeH Ha ymnpeHue, K
IUIOMLAAH, CMelleHHOl No BEICOTE, NPHHUMAETCA B NpElesax
0,2—0,4. Torza KosdpuiHMeHT ¢ ~.0,35. Tak Kak yc/oB-
Hble KO3(QMUIHEHTH BBHITSKKH IS yHaCTKOB 1 ¥ 2 DpuHATH
paBHbLIMH APYT ApYTY M TNepeTekanne Merasia yepes rpa-
HHLY ab OTCYTCTBYET, TO (opMmy.a (49) moxker GBITH HCIOMb~
s0BaHa A/ PAacueTa CMENIeHHOH MO BBICOTE MJIOMAN KaX-
poro yuacrka. OnpejeuB JJIsi KaKAOTo ywactka Sp U 32
laBIINCh KOHCTpYKuHel Kanubpa 2, obecreunBaIOLIel yCTOH-
WHBOE MOJOKEHHe MOJOCH B MOMEHT 3axBaTa, HAXOMUM pas-
mepnl Kanubpa 2. Ilpu -aTOM HYXHO YUHTLIBATh, YTO INIPH
POKATKE MOXKET WU3MEHATbCH BE/IHUHHA Spyuacrka 1, TaK
kak yuyactok I ¢opmupyercs B OTKPBITOH HacTH Kanubpa.
Vuacrok 2 sajaBaeMoil MoJsochl GOPMHPYETCs B 3aKpLITOH
yactu KaauGpa 2 ¥ NO3TOMY ero KoHpHrypauus nocroatua,
ecIM He YUMThIBAaThb H3HOG BaJIKOB. [lpu mOBOPOTE MOJIOCH!
. OTHOCHTEJIbHO OCH NpOKaTKM B MOMEHT 3allayd packara B
BaJKH¥ MOMKeT [POW30HTH mnepepacnpenesnenye oGxKaTHH.
B 5TOM cJiyuae BO3MOKHO ePENoNHEHHE CTEHKH B kanubpe 3.
TTo3TOMY C LE/IbIO yCTpaHeHHs BO3MOXKHOCTH nepenoJ/HeHus
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Oblia yBe/dueHa IJHHA CTEHKM B KaauGpe 3 Takum ofipa-
30M, 4To0bl OOECneunTb CBOBOAHOE YLIHPEHHE CTEHKH.

B xann6pe 2 npunsito coGoanoe yumpenue nosok. Be-
JIUYMHA YIIHPEHUS MOJIOK B 3TOM KaJMOpe-3aBHCHT OT pas-

MEDOB 3aJlaBaeMoOH MoJIOCHI (T. €. OT CTCINEeHH 3aloJaHeHHa

Kanubpa 1) ¥ OT nojoKeHua 3anaBaeMoli MOJIOCH npH 3a-

XBaTe ee Bajkamu. [Ipu pacuere pasmepos kannGpa | Gbito

NPUHATO, YTO B Kanubpe 2 nedopMalks MeTa/l/ia 0AHHAKOBA (10
wxpnHe Kanubpa. Ilpu gepopmauuu B kanubpe 2 creHxu
npodu.Ist, KoTopas GoPMUPYETCs B 3aKPHITOM PyUbe HHIKHEID

BaJlKa, YIIHPEHHS He IPOUCXOAHT H BECh MeTaJlJI, CMEIEHHbIH

[10 BEICOTE, PACXONYETCA Ha BhITsKKY. [Iostomy 1/m = A. [Toa-
KH Npodusis B Kaaubpe 2 HMEIOT BO3MOKHOCTb AedopMUpo-

BaTkCA B [IONEPEUHOM HanpaBJ/ieHuH. Tak Kak NJOWAJb CTeHx
KH TIOUTH B TPH pasa GoJibilie o6MeH MO  OA0K, TO CTeH-

KH OKa3bIBA1OT 3HAUYHTEJIbHOE BJAHSHUE Ha Ile(pOpMaLLI/l!O [TOJIOK.

Takum o6pasoM, IpH yBeNHUEHHH MJIOMALH, CMELEHHOH 10
BbICOTE, COOTBETCTBEHHO AJIs1 NOJIOK MPODHJA YBeJIHUYHBAET-

Cfl VIO A/lb, CMEIleHHas [0 WHPHHE, NPH NOCTOSHHOM KO3(h-

ruuenTe BHITSKKY yyacTKa. Takas npHO/IHKEHHAS MOJCND |
(popMOH3MEHEHH YIIPOLIAET PACUET IPAHHUIIE 3aMOJNHEHUS Ka- |
AHOpa_2 H COOTBETCTBEHHO yNpPOLIAeT PacyeT KOHTYpa 3aja-

BaeMoO# MoJIOCHI.

[llupnna mosocsl b,, safasaemoli B KanuGpe 2, onpege-

JFAE€TCA U3 BbIpAXKEHHS

by = b, — Ab,

rfe b, — ONTUMaJIbHAS WIMPHHA MOJOCH, KOTOPYIO esa-
TE/JBHO NOJYHHTbL M3 KaluOpa 2 A/ HOpMalbHOH paboThl
[/1aCTOBOrO Kanibpa 3; Ab = Ab, + Aby, — ofmee yum-
peHHe MoJoK (NOAOMBH) B Kaaubpe 2.

Besnunny ymmpenus nesoit Ab, u npasois Abn, nonok
HaXOAMM [0 BE/JHYHHE CMEWeHHOH IJIoManl, HAyiulel Ha
yunmpenve. CvellenHas N0 WHpPHHE MIOMALb S, AJS KaX-
ROH mOJIKH onpejeJisteTcst hopMyJIok

Sp=38;—S;(A—1), (50)

rae S, — NJOWafb, CMEIeHHAs MO BHICOTE MOJKH, S, —
NJIOWAAb MOJKH MOCIE MPOKATKH.

®opmysa (50) crpaBensvBa aas onpenesenns yLunpe-
HUsl TOJIOK B C/yYae PaBeHCTBA, YCJAOBHBIX KOS(MDHIHEHTOB
BBITSUKKH 151 Y4acTKOB Npodu/isi. B welt nuomanu kaxofi
NOJKH S; ONPEAEJSIOTCS ONTHMANBHBIM PAa3MePOM LK PHHbI
DOJIKK TOC/Ie MPOKATKH H NMOSTOMY fBJISIOTCS W3BECTHLIMH
Benuaunami. M3pecTHa Takke M BelMuHHA Kod(pduumenra
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BBITSDKKH A U3 IPUHATONO YCJIOBHA pAaBEHCTBA YC/JIOBHBIX
KO3(POhUUHEHTOB BLITAMXKKH OTAEJbHBIX Y4acTKOB. Be.nwmu-
HO#A S, A/ Kaxjao#l NoJKH 3a1aBaJiiCh W3 oucoéeHHOCTen
yciaoBufi paCorel zaaubpa 1. Ilpu npusarodl reomerpuu
KaJHMOGpOB W ompejieNeHHOH BesHunHe S, onpene/A/IHCh Be-
JMUKHBL ymperuss Ab, u Aby, B xannGpe 2.

HcxopubiMu JaHHBIMH AJIS1 KOHCTPYHpOBaHHA Kajaubpa 1
SIBJISIIOTCS BEJAHYMHBl by, U Sp, NMpuueM BeJHUHHB S, A4

/
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Puc. 42. Pasmepnl ¥ KOHCTPYKUHS KaJHOPOB JIJs MPOKATKH
HECHMMETPHUHOIO TaBpoBOro mpoduasa 34 X 26 X 9 X 14 mm
: na cra”e 300.

KaXk10# MOJKH KOPPEKTHPYIOTCA C YUYETOM YCJIOBHH 3aXBa-
Ta B Kaaubpe 1,

OxoHuaresibHaA KOHCTPYKLHA KaJubpoB U pasMephl Ka-
Au6poOB UpH TNpoOKaTKe TaBpPOBOH CTa/jH [NpPUBEIEHb Ha
puc. 42. : A

[1pu paspaborke cXembl pacnio/oxKeHHA KaluGpos B Baj-
Kax yYHThIBaJach HeoOXOAMMOCTb HE3aBUCHMOH pery/aHpoB-
KH BaJKOB /st Kaxjoro ¢daconnoro xanubpa. [lostomy ue-
Thipe (hacoHHBIX Kanubpa ObLIW pa3MellleHBl BO PTOpOﬁ H
Tperbel Kaersx Tpuo (N0 ABa Kanubpa B KaJOH KJETH).
Takoe pacnoJsiokeHue KajaubpoB cosjaeT BecbMa OJaronpu-
ATHBIE YCJOBHUS A/ DEryJUPOBKHM CTelleHH 3aNoJHEeHHs Ka-
aubpoB 4 u 3. o

Ilpu ocBoenun npodusas TaBpoBo# CTaAW 10 pPacCUUTAH-
HO# Ka/nnOpoBKe Obliy B3ATH TEMIUIETH! K olipefeseHbl dax-
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3. PesynbTaThl H3MCPEHHS TEMNNETOB H

pacdeTa napaMerpos AedopMaumn

58
o g = =z Y
9 g = z = E 5 F
B s e & = < = <
o4 > o &£ < < 4 <
— 47,0 31,0 445 16,0 34,1 —
i 17,5 12,5 5,0 28,6
2 2 32,0 24.0 49,0 8,0 25,0 4,5
3 18,0 10,0 8,0 440
1 49,0 33,0 16,0 33,0
3 27,5 3,5
VA 18,0 12,0 6,0 33,0
1 13.0 11,3 1.7 130
4 2 27,0 22,4 34,0 3,6 13,3 1,0
3 11,5 9,5 2,0 17,4

- ’
* PagMepnl HCXOJAHOTO KBajpaTa CJCHYIOIHE: hcp = 47 MM, b = 44,5 MM,

THuecKHe mapameTphl gedopmauuy. [laHHblE H3MEPEHHA TEM- -
VIETOB U pacuera napametpos AedopMalnn NPHBEICHBl B
taba. 3. I1py 3TOM IPUHATO CJelyiomee fe/eHue npoduJs

Ha OTHeJbHble YUaCTKH: Kaaubpbl 4 ¥ 2 pasOuThl Ha TPH.

yuacTKa, pHYeM yuactok | — Jesas noJika, yuyacTok 2 — -
CTeHKa, yuYacTOK 3 — mpaBas NoJiKa TPOPHIIA. TliacroBbift
Kaqubp 3 pasiesed Ha ABa yyacTKa: yuacTok 1 — nojomsa

npoduJisi H yuaCToK 2 — CTEHKZ.

TIpu ocBOeHHH MPO(GUIA TaBPOBOH CTAJH NMOJTYYEHO OYEHB!
GJH3KOe COBNAACHHE pacueTHbIX M (HaKTHUECKUX DpasMepoB

u napamerpoB fecopmamuu [7].

[MPOKATKA HECUMMETPUUYHOM TABPOBOW CTAJIK
M TABPOBOM CTAJIM CJIOXHOM ®OPMbI

Ha puc. 43 upuBejieBbl HEKOTOpble MPOPHJIH, KOTOPbIE
NpeLCTaB/ITIOT CO00H PA3HOBUAHOCTH TABPOBOH CTA/NH M MO~
YT NPOKATHIBATBLCS 10 TEM e CXeMaM B OTKPBITBIX KaJano6-
pax co cBoGoAmbIM yinupenuem [2]. . :

Jns TaBpoBbIX NMPOGHJEH ¢ pasiHUHOA LIHPHHOH T10J10
(puc. 43, @) CyulecTBYIOT [Ba METOAA NMPOKATKH:

1. Tepebiit acoHHblit Kanubp HMeeT OAMHAKOBBIE IO
[HpKHE NOJKA. [ToJKa MEHbLIEH WHPHHBEL NOTYYaeTCs MpH
06KaTHH ee B MOCJEAYIOIKX MO XOAY NPOKATKHU MJIACTOBBIX
KaJaubpax.

9. Toaku nepsoro (acoHHoro KasnuGpa pasanuHbl MO
wnpune. Ho u B 3TOM caydae pekoMeHayercs GoJbluee 00~

KaTile IHPHHBI Y3KON MOJKH B MOCHEYIOUHUX MJaCTOBBIX

106

3 B EA = Z P
g = g zﬁ E" c,\)‘:: 5 ¢
s - ~ = o0 -} ~
% [%) < < % %} %) > &
980 —_ — 1,225 300 80 0,277 18
240 189 1,27 .
570 445 1,27 1,270 290 69 0,238 15
170 135 1,27 2
597 482 1,24
1,240 240 90 0,382 18
172 137 1,24
[12 98 1,15
404 320 1,25 1,200 121 10 0,82 8
103 90 1,15 )
So = 1200 Mm3,

Kanubpax, B KOTOPBIX OCYIIECTB/ISETCS KOHTPOJb LIHPHHEL
TI0JIOK. i

TaBpoBas cTa/b ¢ OUeHb YKOPOUEHHOH CTEHKOH (pHuc. 43, 6)
Ha¥, Ha060pOT, G -Majoi IIHPHHOH mnoJoK (puc. 43, )
[IPOKAaThHIBAETCH M3 MPSMOYrONBHOA HCXOIHOH 3aroTOBKH
1o OGBIYHON CXeMe ¢ 4epeJoBaHHeM peOPOBEIX U -MJIaCTOBBIX
OTKPBITEIX KanaubpoB. [lepBbilt cacoHHBI Ka/aubp AoJKeH
OBITh pPeGPOBBIM /151 TABPOBOH CTajHW C KOPOTKOH CTEHKOH
W IJIACTOBBIM - 151 npoduseli ¢ AJHHHOH CTEHKOH M KOpOT-
KUMH moakamu, 1 TaBpoBoil cTasu ¢ IMPOKUMH NOJIKaMH
¥ KOPOTKOH CTEHKOH, KpoMe NPSMOYTONbHOr0, HCMOJb3yeT-
cfl B KayecTBe HCXONHOTO ceueHus poMm6 HJH oBaJ.

TaBpoBasi crajnb C pasAHYHOR TOJIUMHOH CTEHKh
(puc. 43, &, 0, €) Io/:KHA IPOKATHIBATLCS C IPUMEHEHHEM UH-
CTOBOFO Ka/jiu0pa MJIacTOBOTO THIA, B KOTOPOM OKOHUATeJb
HO (hopMUpyeTcs 3alaHHaa KoHbHUrypauus cTeHkH. B mpex-
LIECTBYIONIUX MO XOAY NPOKAaTKH Kanubpax CTeHKa HMeeT
OOBIYHO NOCTOSIHHYIO TOMUMHY. Ecan pasHuua B ToJLHHE
CTEHKH TOTOBOrO Npouia CyulecTBeHHa, To (HOpPMHPOBa-
HHE CTEHRH NOJIKHO HAYMHATBLCA yXKe B YEPHOBBIX KanauG-
pax. ‘ '

B Tex cjayuasx, KOIA TOJIIMHA CTEHKH Y OCHOBaHHS
GoJsipllle, yeM Ha KOHUE, 1Ji4 POKaTKH TaKo# TaBpOBOH CTanu
MOXKHO HMCIOJIb30BATh THIIOBBIE CXEMbl IPOKAaTKH.

[lpoduap nmo puc. 43, s npokarbiBaeTcs Kak o0bluHAA
TABPOBAs CTaJ]b U NPH 3TOM pebpoBble Ka/ubpbl YepeayloT-
cfl C IJIACTOBBLIMM, B KOTOPBIX NPOM3BOAHTCA OO)KaTHe IO-
JOLIBLI MO IIHPHHE.
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TagpoBass crasb C pasqHuHOH TOAWIMHOH TIOJOK
(puc. 43,3, u, K, 2, #) MOXET ObITb I10J1y4€Ha NO OAHOH H3 TH-
MOBBIX CXeM, NPUBEAeHHBIX Ha puc. 27, a. B nepsbix dacoH-
HBIX KaJH6pax MPOH3BOAHTCS (HOPMHPOBAHMUE MOJOK € YUETOM
TOrO, 4TO B NOCJAEAYIOWUX PEOPOBLIX Kanubpax koshphHIHeH-

Thl OOXKATHS TOHKOH W TOJICTOH MOJIOK MO TOJIIMHE AOKHBI
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Puc. 43. Hecummerpmﬂue TaBpoBble npoqmnu, NIPOKaTbIBaeMble
B OTKPHLITBIX KaaHOpax cO CBOGOAHBIM YIUHDeHHEM.

ObITh paBHbIMH. Bosiee Toro, npuHHMas BO BHHManue Temne-
patypy u-Apyrue dbaKTopbl, A% TOHKOH MOJKH »KeJaTejbHo
uMeTb HecKosbKo Gosbiine KoahduuuenTth obxatusa. Ta-
Koe pacnpeleneHve o6XKaTuii TNpelOTBpAllaeT CKPY4HBa-
HHE B IIOCJENYIONHX [10 XO4Y NPOKAaTKH pefpoBHIX Kainbpax
¥ HE CKasblBaeTcsl Ha TeXHOJOrHYecKOM mpomecce. B ycio-
BUSIX paboThl NJ1aCTOBBLIX KaMHOPOB HEOAHHAKOBAS TOJIIHHA
MOJIOK He BHOCHT [0 CYILECTBY HHKaKHX U3MEeHeHHH,

108

Ecan nopoiBa TaBpoBOH cramu uMeeT AyrooSpasHyio
dopmy (puc. 43, #), To TaKOH NpoduIb NPOKATHIBACTCA KaK
oBbluHasg TaBpOBaA CTajdb, HO C JBYMH DPeGPOBEIMH MOC/IEA-
HHUMH Kanu6paMM B KOTOPBIX H OCYILIECTB/AETCH TpebyeMblfi
13rué MnoJiok.

Ecan tpu BerBu mpoduas obpasyior yrast no 120°

(pHc. 43, 0), TO LJR BCEeX NPOXOROB IPOEKTHPYIOT peOPOBEIE
KaJHOpBl, NpHueM JBe BETBH B KaxA0OM Ka/Jauope GopMHPYIOT-
csl B pesyJ/ibTare HEemocpeACTBEHHOro 00:KaTHfA HX TOIIHHEI,
a ofda BeTBb B 3aKPBHITOM pyube Kajubpa. [loce Kaxnoro
NMPOXO/a MpellycMaTpUBAETCst KAHTOBKA Ha 120°. IToxo6HbIM
ofpasoM LesecoofpasHO NpPOKAThIBaTh IpObHJIb TPaKTOP-
HOH WINOpbl, MpujaBasi MPodUII0 OKOHUATENBHYIO (HOpPMY
B YHCTOBOM KaJjubpe.
KpecrooBpasuble cummerpruHsle (puc. 43, n, p) H HeCcHM-
MeTpUUHEIe NPOPU/IH MPOKATHIBAIOTCS C NEPEMEHHBIM uepe-
pefoBaHHeM peGpOBBIX M IJIACTOBBIX KaJHOpoB. B KauecTse
MCXOAHOH 3arOTOBKH MOMKET HCIOJIb30BaThCs HPAMOYIOJb-
HO® HJM KBaJparHoe. ceueHHe AJ CHMMETPHUHLIX KpecTo-
o6pasHelx npodusaell 1 NpsAMOYroJibHOE, KBaApaTHOE, POM-
fuuecKkoe HJH OBaJbHOE — JJS1 HECHMMETPHYHBIX  MPO-
tbuneit. C yuerom ocoGeHHOcTefi paGoThI OTAEJNbHBIX NPO-
KaTHBIX CTAHOB H B 3aBHCHMOCTH OT pa3MepoB TaBpOBOH
CTaldu ¥ HX COOTHOIICHHS BO3MOMKHO, a MHOTJA U HeoOXo-
IUMO, HEKOTOpOe BHUAOM3MEHEHHE cXeM NPOKaTKH AJs Kpec-
ToOOpa3HoO# craju, a TakKe W JJad APYTHX TaBPOBBIX MpO-
tusell (Hampumep, Koria JBa peGpoBbIX Kaaubpa pacro-
JaralTcs OAMH 3a Apyrum). ad cUMMETPHYHOH KpecTo-
o6pasHofl cTaiM uad. Npy HeCOJbILOH €e CUMMETPHUHOCTH
HEeT Pa3HHLBI MEXK1Y PeOPOBLIMH H MJIACTOBLIMU KaJHOpaMmH,
KOTOpble HMET TNof0CHYI0 GopMy.

Ilpu paspa6oTke KaauOpPOBKH He CJeAyeT npelycmar-
puBarh Gojiee IBYX KajauGpos ogHoro THma (peGpOBBIX HJH
NJIACTOBBIX), CJAGLYIOUIMX OJHH 3a RPYTHUM, Tak Kak Ha 6o-
KOBBIX I'DaHsAX CBOGOJHO YWHPSIOMKXCA YUACTKOB NMPOPHIA
MOr'yT 06pasoBaTbCsl HEYCTPAHHMBIE B fafbHeHeM PBAHHHBI
UJIM TPEUIUHBI, NPHBOAAILUE K Opaky Ha roTOBOM npoduJe.
[Tostomy HauGosee uesecoofpasHoit ¢ 3TOA TOUKM 3pEHUS
OKa3blBaeTCsl KaHTOBKA MOJMOCHI NOCIe KaXXJOro npoxoja,
XOTH, KaK YKa3blBajoCh BbILIE, JONMYCKAeTCA IIPH XOpOLueM
Ka4ecTBe [IPOKATbIBAEGMOH CTaJH KAHTOBKA 4epe3 [Ba HJIH
Lake uepes TpH Mmpoxoja (nocsaefHo0 CXeMY I10 BO3MOXKHOCTH
He cjaelyeT NpHMEHATH).

Opnavenraple  npoduan  KpecroobpasHoii  GopMbl
(puc. 43, ¢, m), umerolue QUIypHBle YKPAaLUeHusl, IPOKaTbl-
BaloTcA MO cxemaM KpecTooOpasnod cramu. Ouryphas
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Koudurypanus Berell npodras dopMHpyeTcs 8a ONUH HJIH
JB3a TNPOXOJA B OTKPHITEIX KaauOpax.

1A creuranpHOlN TaBpoBOH CTa/H CO CMELEHHBIMK TTOJ-

KaMd OJIHHAKOBOH HJIH pasinyHo# wMpuue! (puc. 43, y, ¢)
© HeOOXOMMMO COXPaHHTh 5TO CMELleHHE MOJIOK BO BCEX uep-
HOBBIX KajuOpax. McxonHas 3aroToBka uMeeT KBaApaTHOE
WJIH NPSMOYTOJIbHOE CeYeHHe, 3ajaBaeMoe HJalmMs B mep-
Bblfl (bacoHHBIH KasnuOp MJIacTOBOTO THIIA.

OrpaHnunBasicb NPHBEIEHHBIMH TPUMEPAMH, CEIYET 3a-
METHTh, YTO [JIA PasHOOOpasHbIX MpoduJelt, no dopme mo- .
JOOHBIX TaBPOBOH CTa/d, TaKXKe PAlMOHAJIbHO MPHUMEHATH
MEeTOJ NPOKATKH B OTKPBLITHIX PeOpPOBEIX H MJACTOBBIX Ka-
Jaubpax co cBobogHeM ymmpeHueM, Pacmupenue coprames-
Ta 3THX Npodu/eH, X0Td H TpeOGyeT M3BECTHOrO OIBITA Ka-
JUOPOBIIMKA, B TO K€ BpeMs He BBI3bIBAET 3aTPYNHEHUH
NpH MPOKATKE.

NMPOKATKA CMELIMANBHBIX TABPOBLIX MPOMUIIEA

Ha puc. 44 npuBelieHs! pasmephl ClelHaNbHbIX TABPOBHIX |
npodused 59 X 92 mm (puc. 44, a) n 59 X 102 mm (puc. 44, 6),
NpoKaTKa KOTODBIX OCBOEHa Ha KPYMHOCOPTHOM = CTaHe
500 [31]. [Mnomans nonepeuHOro ceYeHNsi FOTOBOTO NPOGHIT
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Puc. 44. Tasposble npoduiay crenHansHoro HasHauyeHus 59 X 92 mw
(@) 1 59 X 102 mm (6).

59 X 92 mm paBHa 3300 mm?, npoduas 59 X 102 mm —
3600 mM2,

J1a 5THX npodusell xapaKTepHO HaJU4HE YTOALEHHOH
CTEHKH C 3aKDPyTJ/eHueM yrjoB pasnycoMm 10 8 MM H MOJOK
pa3Ho [LIHpHHbI [pn oot Annunas nosxa umeer Tpane-
UHEBHAHYIO (POPMY C OTHO!UEHHEM WIMPHHBI K CDefiiedl ToJ-
opie, TPUMEPHO paBHBIM  ABYM, & KOPOTKAsl foJKa —
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npsMoyroabuyio Qopmy. Hlupuwa aiuHHOH TOAKH 06OHX
nopodunei ozunakosa (50—51 mm), a y3xkol — pasHasi.
[Hupuna ysro# nonku npoduas 59 X 102 mm pasna 18 mm,
npoduas 59 X 92 — 10 mM.

Ha napyxHO!l noBepXHOCTH TOJOK (pHc. 44) ecTb Ka-
HaBKa rJyOHHOH 8 MM C 3aKpyrJieHHeM YIJOB MO pajHycy,
5 mMM. Ha ywacrkax A HapyXHBIX moBepxHocrefi (puc. 44)
NoJOK npoduJiell yTaXkKa He nonycxaercs [Tpu dopmupo-
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Puc. 45, CxeMa mnpoKaTKH TaBpOBbIX TNpoduieli 59 X 92 wmm
H 59 X 102 mwm.

BaHHH MPOHJIEH BO3MOXKHO He3anoJHeHHe YTJI0B B pasbeMax
YHCAOBHIX Kaaubpos paguycom fo 10 mm.

. CxeMa NpOKaTKM TaBPOBBIX npocplmen 59 X 92 MM n
59 X 102 MM mpeacraBnena Ha puc. 45 [31]. Mcxonnas
3arotoBka ceyenueMm 97 X 97 mm u 3aKpYIIIeHHEM YIVIOB
panuycom 25 mm. Ilepsble TpH (acosinble Kanuopa (puc.45)
ABAAIOTCA OOWHMMH A7 0GOHX mnpoduaedt. Pacnpenenenue
KO3(PhHIHEHTOB BHITSKKH 10 XOAY NMPOKATKH Aas mpodus
59 X 92 mm: 1,14; 1,16; 1,-24;1,205; 1,191; 1,43 u ans npo-
buas 59 X 102 ma: 1,14, 1,16; 1,24; 1, 14 1,165; 1,172.
[lepen xakaplM KajgHOpOM, 3a HCKJiOUEHHEM UHCTOBBLX,
npejayemarpHsaerca Kantoska. Kambpel 1, 2 1 3 BEOIHe
CO CBOGOAHBIM YIUMDPEHHEM, IpHUEM 3anoJjiHeHHe 9THX Ka-
AUOPOB MOXKET JIETKO DPeryJ/INpOBaTbCs 3a CYET HAcCTPOHKH
craHa. Pasmepnt wa6uoHOB KajaubpoB JJjsi NpPOKATKH MPo-
duaest 59 X 92 MM u 59 X 102 mm npusenens [31] ua
puc. 46. '

YrcToBRle ¥ NMpefYyHCTOBblE KaaHOpel A5l ofoux npodu-
Jgefl (puc. 46) BLINOJHEHB! 33KPLITBIMH C PA3bEMOM B OAHY
H Ty Xe cTopoHy. [Ipokarka B 3THX Kanubpax npov3BOANT-
cA €O CTeCHEHHBM YyiuupeHHeMm. OcoGeHHOCTbIO MPHHATOH
cxeMbl MpokaTku (pHc. 45) ABjaseTcs To, 4TO 3allofHelHe

Kawmobra #a 90
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NpefuuCcTOBOrO H YHCTOBOTO KAJUODPOB TPAKTHUECKH HE
MOJKET Pery/JMpOBaThCsl H3MEHEHHeM IIHPHHD! NOJIOK B Mpel-
YHCTOBOM MJACTOBOM KanauOpe, Tak Kak NpH 3TOM H3MEHA-
eTcsl (YBEJIHYMBAETCS WM yMeHbUIAeTcst) TOJIIHHA CTEHKH
packara. 3ajaua Ke B TPEIUMCTOBbIE KaJuOpbl MONOCH
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" Puc. 46, Kanu6poBka Taspobix npoduielt 59 X 92 mm #_(KanuGph
1, 2, 8, 4a, 5a,p6a) H 59 X 102 mm (kanubpre [, 2, 3,745, 56, 66).

C YTOJILIEHHOH CTEHKOM HEAOTYCTHMA, TaK KaK MOKET MpH-
BECTH K CBEPTHIBAHHIO NMOJOCH B Kanubpe WaH K 3aliemse-
(M0 CTEHKM W OKOBbIBaHWIO Basjka. [IpH TOHKOH CTEHKE He
rapafTipyercs QopuMupoBanie ee GOKOBbIX TPAHEH. Onru-
MaJbHAs TOJILMHA CTeHKH, QOPMHDPYEMOH B NPEJUHCTOBOM
naacToBoM Kasnubpe, Gblia BbiOpaHa [31] ¢ yuerom Gokosoro
ee ofxarusi (mpuvepHo 0,2 MM) B TPEIUHCTOBOM KajiHOpe.

12

B npotiecce HacTpoiiky cTana W nocsefyouiel npoxatin
CTEHKa MpOoHJA noc/ie facroBoro Kaaubpa 4 KOHTPOJH-
pyercs CHeuHa/]bliblM 1A6/A0HOM, BHITIOJHEHHBIM B COOTBET-
CTBHH C PyubeM HHIKHEro BajKa B ITPeAdHCTOBOM KaJjubpe.

[lpn obmux kanubpax 1, 2 u 3 (puc. 45 u 46) ywnpenue
B NJ1aCTOBLIX Kaanbpax 4a v 46 pas/aHuHoe NPH OJHOM H TOM
XKE CeueHHH f10J10chl H3 Kajaubpa 3. g onpepesiedna yuiu-
peHHs (hacoHHYIO moocy U3 Kaau6pa 3 pasGrAM Ha [ABa 3ie-
MeHTa (s/1eMeHT I — nosku npoduas, saement 11 — cren-
Ka npodus), TPAHKHLY MEXIY KOTOPHIMH TIPOBEIH MEeXALY
BEpILIMHAMH YIJIOB, 0OpAa30BAHHLIX MOJKAMH W GOKOBBIMHU
noBepxHocTsaMH creHkH. Kax noxasada omeir [31], npu or-
HoweHHH muowaned snementoB I u 1I, paBHoM 4,8—5,0,
AeopManus sjeMenTa I oKasbiBaeT CyUIECTBEHHOE BJHASIHHE
na gepopmanuio saemerra II, kotopoe mposiBasiercs B Bbl-
paBHHBAHHH HX KOS(DDHUHEHTOB BBITSKKH.

[Ipn 3TOM OTCYTCTBYET IepeTeKaHHe MeTaJ/ia Yepes rpa-
Huuy anemenToB I u II. KoapuuuedT BHITSKKH 3JeMeHTA
I onpenenserca Tak xe, Kak U IpH NPOKATKe M0J0C B peb-
POBHIX Kanubpax c YyyeToM OAHOCTOPOHHErO YIUHDEHHS.
[Ipn ycnoBuH paBeHCTBa KO3(BGhHUIHEHTOB BHITAXKKU 3Je-
menToB I u I1 no usBecrHofi mmomanu saementa I, cmenten-
HOH 11O BBICOTE, ONpeje/sieTcsl MIOUIafb, CMeLleHHas Io
IUMPHHE, H.COOTBETCTBYIOUIee el yiuupeHue. AHanus pas-
MEpOB H KOHODUTYpaLUH TEMIIETOB, B3SATHIX A5 KaJaHOPOB
3 4 4a v 46, nokasaJ, 4TO B [1]14aCTOBOM KaJaHOpe AJs Npo-
¢uas 59 X 92 MM KOIDPHUHEHTB BLITSKKH PaBHbl: A =
= 1,21; Ay = 1,205; A;p, = 1,208 u ana npoduas 59 X
X 102 mm: A = 1,148; Ay = 1,142; Ao = 1,144, T. €.
K03 HUHEHTH BEITSKKH deMentoB | ¥ 11 mpuMepHo pas-
Hel. [Ipu npokatke npodusas 59 X 92 mM ymHpeHHe CTel-
KH B MJIACTOBOM NpEANPEAYHCTOBOM Kaaubpe 3HAUHTEIBHO
GoJiblue, dyem 0pu npoxaTke npoduaa 59 X 102 mum. [Tosto-
MY TMpDH KOHTPOJE DasvepoB [0JI0¢ B NPOLECCEe NPOKATKH
npodusaa 59 X 102 mm cTeHKA MOJOCH U3 [I/14CTOBOTO Ka-
aubpa fomxna B oTauuHe ot npoduas 59 X 102 MM BXoAHTD
B KOHTPOJIbHABIH Wwabson ¢ HekoTopbiM 3asopoa. [Ipu sTom
obecneuyBaerca GOKOBOe 00:KaTHe CTEHKH B [PEAUHCTOBOM
Kasnubpe 3a cueT BHICOTHOH AeopMmaliuu,

Ywupenue anemenra | B npennpenuuctonom peGpoBom
Kaauope (xaaubpnl 4a n 46) CyuieCTBEHHO BJAUSET Ha 3a-
NOJIREHHE NMPEAYUCTOBOTO M YHCTOBOro KanaubpoB. B kanub-
pe 3 (puc. 46) npenycmatpuBaeTcs Ha HAPYKHOM CTOpOHE
nojomwssl popMHUpoBanue xeao0a B BHIe CerMeHTa ¢ pa-
anycom 90 MM u rayGunoii 6 MM, Taxoe npeiBapHTesbHOE
topmMupoBaHHe Kesqoba HeoOXOAHMMO [JJ/isi KOMIeHcaluH
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YTSKKH HapyKHbIX nosepxHocTedl A nosok npoduaed. [1pu
aHagu3e pasMepoB u KOHGHIYpALUHil TeMIJIETOB YCTaHOB-
JIeHo, yTo ray6iHa xesoba ¢ 6 MM B Kasubpe 3 yMmeHblIaeT-
ca 1o 3,5 mm B kaaubpe 4a u 40

! 4,5 MM B Kagubpe 46. YmeHbiue-

©
L yBesijueHe HepaBHOMEPHOCTH Je-
; 2t cdopMalHy 10 LIMPHHE MOJOCH B

Hapy:KHOH MOBEpXHOCTH IOJIOK.

npoduier 59 X 92 mm u 59 X

NDOUCXOAUT YTAXKKA Ha IOBEPX-

CTaBJISIET [0 D MM.

NPEAOTBpALLCHH A OKOBhIBAHH A BaJl-

26,8

Ka.HHﬁan paBHOE COOTBETCTBEH-

I

N HUA OKOBBIBAHHA HMECT TUIATEJib-

° 414 1
Has MNOAroToBKa BBIBOAHOH BaJKO-

Pruc. 47. Kann6poska mpo-

tuast TIC-107A. JoK). Hocok npoBofiok tiaresb-

HO HOATOHFJCH [I0 BCEMY KOHTY-
Py HHXKHETO pydbsl STHX KanuGpos.

[1pu oNBITHOH NPOKaTKe TaBPOBHIE POMH A1 59 X 92 MM
g 59 X 102 MM OGbliy [OJYUYEHBl B [OJHOM COOTBETCTBHH
C TEXHUUECKHMH YCJIOBHSMH.

Ha rtpexkiererom craHe 400 3satoycToBCKOro meras-
JAypruyeckoro sapoia Obia ocBoeHa [32] kannGposka
skosomuuHoro npoduas [1C-107A.

[Tpoduas TIC-107A npexcrasiser co6oH YTO/LIEHHBIA

TaBPUK C HEBBICOKOH CTEHKOH H (QOpMHPYETCsl H3 KBajpart-
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Hue TJyOMHbl kKeno6a BbI3HIBAET

TIPEAUHCTOBBIX Ka/qHOpax H MOXKET
IPUBECTH K YTsXKKe yyacTKoB A

OnBIT NpOH3BOACTBA TAaBPOBHIX |

X 102 mM mokasas, 4TO MpH npo-_:‘
KarTke B [PEeRYHCTOBBIX KaiuGpax

HOCTH A KODOTKHX MOJIOK BeJH=
yuHO# 1o 25—32 MM2. B uncTOBBIX
KanuGpax ara yTAKKA MOMHOCTHIO
ycrpansiercsi. Ha roroBeix npodu- -
JISIX MMeeTCsl HeKOTOpoe HesamnoJ- -
HEeHHE yIJa Ha KOHHAX JIHHHBIX |
no/iok. Pagnyc 3akpyr/ieHus co-._.

B 4HCTOBHIX KanuGpax OTCYT-
CTByeT 3amieMjeHue creHkd. Jas |

KOB I[PeJyCMOTDEHO HHUXXHEEe AaB-
JIeHUE B PEAUHCTOBBIX H YHCTOBBLIX _

5 ' J » d
£ ‘Q; o 2,6—3,0 mm u 2,0 mm. Bosb-
- , F- 11I0€ 3HaueHye A5 NpeloTBpalie- -
. . <
N

BOU apmarypnl (HHXHHX INPOBO-

noro ceuenns 40,5 X 40,5 MM B OJHOM OBafNBHOM H Tpex
tbacoHHbIX Kajaubpax (puc. 47). Mcxoanas sarortonka ce-
uyeHnem 85 X 85 MM u maccoét 90—100 «kr warpesaercs B
Metofxyeckolt neun o 1170—1200 °C. O6iee Ko/KHuecTBO
NPOXO/0B DABHO JECHATH.

[Ipn npoektipoBannu KajaubpoBKH ObWIH HCHOJIbSOBaHf:I
HMeIOILMecs BBITSMKHEIE KaMHOPbl, NpUMeHAeMble A5 Npo-
KaTKH CyUlecTBYIOIEero copTamedra crada. Takum obpasom,
npHu nepexofe Ha npokarky npopuas I1C-107A neoGxoanma
TOJbKO MepeBaska BankoB kJjerd I1I, B KoTopo#i pacno.o-
el kaaubpe 4 u 5. Kanubp 3 pacnosnoxen Ha KOMOUHH-
poBaHHBIX BaJkax ksetkd II. B pesysbrate mapk BasikoB
6Bl COKpAaHIeH A0 MHHHMYyMAa H YCTpaHeHbl HOTEPH BPEMEHH,
CBfI3aHHBIE ¢ TlepeBaJKofl BaakoB kierefi I u 11.

ITpokaTka ONBITHOH, a 3aTeM H NPOMBILIIEHHBIX NApTHH
npotpuasn [IC-107A, nokasana, uto asisi obecneueHHs Tpe-
6yemoi GOpMBI FOTOBOTO NpPOGH/IS GO/bIIOE 3HAUEHHE HMe-
eT MpaBUJIbHOE 3aroJiHeHHe oBa/bHOro Kajubpa 2. Ecan
B Kanubpe 2 BcielCTBHE HETOUHOH HACTPOHKM HJIH pasHoc-
TH JHaroHaje# HCXOAHOH KBaAPaTHOH MOJIOCHI MPOUCXOAHUT
CBa/IMBAHHE NOJIOCH], TO NPH NPOKaTKe Takoro oBaja B Ka-
aubpe 3 Ha BGOKOBBIX YAaCTAX [0J0CH 06pasyercsl Hail/biB
B BHJe YyCTyNa, KOTOPBIH MOXKeT NPHUBECTH K 3aKaTy B Io-
CHAEAYMHX Kanubpax.

[IpunsAtas oBajbHaa QopMa BepxHero pyubs Kamubpa 3
yCTpaHsIeT BO3MOMKHOCTb OODA30BAHHSI 3ayCEHLEB B 3TOM
KaJHbpe M CIOCOGCTBYET XOPOLUEMY BbLIOJIHEHHIO CTEHKH
npopuns. [lonysakpoitas cdopma kaaubpa 4, oGpasoBas-
HOFO DYYbeM TOJBKO OJHOIO Ba/Ka, o0eclneudBaeT LEHTPH-
pOBaHHe CTEHKH NpPO(QH/ISA OTHOCUTEJIbHO MOJOK H obJer-
yaeT HAcTpoHKy cTaHa.

Bosbioe sHauenue npu mpokarke npoduns [1C- 107A
HMeeT Temneparyphblil pexxuM. C NOHUKeHHEM TeMmIepary-
pbl AJf CNEUMAJbHEIX MapOK CTalH Pe3Ko BO3pacTtaer co-
npoTus/ienve fedopMalud H COOTBETCTBEHHO AaBJEHHE Me-
Tajsa Ha BaJkH. [lostoMy Temmeparypa KOHLA ApOKaTKH
He Jo/mEKHa Geith Menee 950 °C,

. [Ipumenenue npodunas IIC-107A s3aMen nosocoBoil cTa-
JIY MO3BOJISIeT 3KOHOMHTb Ha MAILHHOCTPOUTENBHBIX 3aBOAAX
oT 25 no 35 % Meransna ¥ 3HAUHTENBHO CHHUMKAET TPYAOEM-
KOCTb MeXaHWueckoi o6paboTKH [pH H3rOTOBJICHHH JeTa-

ned [32].

Becbma uHTepecHa KaJquGpOBKa TaBpOBOro npobuis,
npeicTaBieHHas Ha puc. 48. BenencTBHe HaNHUHA MOJIOK
no ofenM cropoHaMm mnpoduas pebposbie KaauOphl HEMpH-
menumel, OJHAKO MOXKHO NPHMEHHTh KOCOE pPacnosoxeHue
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Ka1uBpoB, uto JOMYCKaeT HEKOTOpoe npsAMoe JaBjeHHe
u obpaBorky kpaes npopuis. OOpauiaem BHUMAHHE Ha
noouepenHyio o6paboTKy MOJIOK, KaK MpH KOCOH NPOKATKe
JBYTaBPOBbIX 6a/oK. 3aMeTHO TaK)Ke nepemelleHue JHHHH
NPOKATKH ‘[0 OTHOWIEHHIO K UEHTPY TAKECTH OpOpUisL

Puc. 48. KannGpoeka accHMeTPHYHOIO TaBPOBOTO Npoduis.

CnoxHblfl TaBpOBHIA Npoduap H300pazkeH Ha pHe. 49.
Msayuas kaqHOPOBKY, MOXKHO OTMETHTb CJEAYIOLIHE €e 0CO-
6eHHOCTH. [lepBrie yetbipe Kanubpa ABAAIOTCA OOGBIYHBIMU
O0:KHMHBIMK KaauGpaMu AJs Taepa, C MATOrO Ke HauMHa-
ercA cneuxopuyeckas Kaaubpoka. Crenka Kaqubpa 5 3a-

Puc. 49. Cxema npokatkH
(acoHHOro TaBpoBOTO HPO-
by,

7 g 4
K/IIOYeHa MexIy CTEeHKaMH Kajubpa, [puHaieXalliMu
OLHOMY BaJKy (3aKDBIThIH KaJHGp), H NOITOMY MOABEpIKE-
Ha TO/bKO MPAMOMY NaBJeHHIO. B To ke BpeMms n04OILIBA
IIOABEPraeTCsT HE TOJNBKO CHABHOMY J[@BJEHHIO, OCOBEHHO
B NpaBof 4acCTH, HO M uaru6y. HepaBHomeproe pacmnpese-
JieHHe 06KaTHH, a TakKe CAMILKOM GOJBILOE CeueHHe CTEH-
KW, KOTopas He MOXKeT ObITh BBITAHYTA CTpemsiilescs
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y AJHHUTLCS NOLOLIBOH, BEISHIBAET 3HAUMTENbHOE YilIMpeHHe,
Kanubp 5 CNpoeKTHpOBaH TaK, YTO METaj/l [OJOWIBEI He
MOMKET yIHpsATbCsH BnpaBo. 1103TOMY KOMOHHHDOBAHHBIE,
u3ru6 M ylIdpeHue, HanpabJieHHbIE BneBo,u.oépaserT noJ-
Ky, 4TO jaer npoduib, GIH3KO MOAXOAALMNH K TpebyeMoMmy.
Kpome o6pa3oBaHusl BLIEMKH B HHXKHeH YacTH npoduis
B IIIECTOM MNpOXole, o63KaTHg B JajdbHeHleM pacnpeiens-
IOTCA N0 CEYeHHIO CPaBHHTENLHO paBHomepHo. Tor dakr,

=7 =

Puc. 50. Cxema kannOpoBKH paMbl Ias (oHapel.

YTO NOJI0CA KAHTYeTcs! Nepel TPEThHM, IIeCThIM, CelbMbIM M
BOCBMBIM KaJHMO6pamH, NOKa3bLlBaeT, UTO KaJHOPOBILMK CTpe-
MHUJICH HCIOb30BAaTh KaHTOBKY BO3MOXKHO Jydliie A5 XOpo-
we# o6paboTKH KPOMOK M HCHOJ1b30BaJ JOCTOHHCTBA NPSIMO-
ro JaBJjeHus. .

Ha puc. 50 npusenena kanufposka npoduJs AIsS pam
cBeToBLIX “(oHapedl, Ilpokarka atoro npoduas HauMHaercs
¢ KBajpara, 3aaBaeMoro B NepBbI Kajsubp Mo AHArOHAaJH.
Kasanbposka otauyaercs: oT Kaau6pOBKH HOPMAJbHOrO TaB-
poBOro npoduis TeM, YTO B KPOMKaX NOJOWBE 06pasyloT-
¢l :KejJoOKH, NOJKH NOJOIIBBLI TNOJYUYEICT HepaBHOMepHOe
of:KaTHe M B UYMCTOBOM KaauGpe noaxku usrnbaworcd. [lo-
JIOLIBA 3TOr0 NPOPUAT Y CTEHKH CHJAbHO OGXKHMAaeTcs, uTo
NpenATCTBYeT 3aCTPEBAaHHIO NocnefHell B Kaanbpe. CxeMsl
MpoKaTKH TaBPoBbIX Npoduseii [4] 1% oKOHHBIX nepenJe-

TOB NMpHBeleHB Ha pHc. 51.

Ha rpexknereBom crane 300 Geljio [poOBeIEHO OCBOe-
HHE TOHKOCTEHHOro TaBpoBoro mnpoduas 51,4 X 28,8 x
X 3,4 MM (pHc. 52, a) B3 3arOTOBKH KPYIJIOTO CeUeHHs AHa-
METpOM 32—36 MM.
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Puc. 51. Cxemnl npoxkaTku opodu/ieil 1J1si OKOHHBIX NepersieToB.

[lpu npoxkarke u3 kpyra auamerpoMm 34—36 MM WHPH-
Ha NMOJIOK (NOJOWBEI) B KA/IHOpe 3 NpeBhlllaa pacueTHyio Ha
5—10 MM u cocraBassa 61—66 mM. [Toatomy B Kanubpe
4 npoucxoausa 1noTeps YCTOHUMBOCTH IMOJIOCH, W, KaK Ipa-
BUJ10, CBaJMBaHUe NPOPHJIA.

[lpu npoxarke M3 Kpyra 32 MM NOJOCHI HMeNH CJedyro-
iMe pasMepbl: B KaaH6pe | minpuna nosmok 43 MM, a ofias
BeicoTa 23,6 MM; B Kaaubpe 2 — mMpHHA mOJOK 41 mM, a
BBICOTA CTEHKHM 39 MM; B KajuOpe 3 — LIHPHHA [0JOK
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Puc. 52. Kanu6poska rapposoro npoduis 51,4 X u29,8 X 3,4 MM
Ha JHHeHHOM TpexKJeTesoM crane 300 orpacieBoft atopaTopHK
npokatks JUM (ucxonnoe ceyenue — Kpyr 32 mmM):
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58,5 MM, a BbICOTa cTeHKH 30 Mm; B Kannépe 4 — wmpuna
mos1ok 51,5 MM, a BblcoTa ctenkn 30,4 mm. TIpoduab 6bia
10/y4€H B COOTBETCTBHH C TeXHHYECKUMH YCJOBHAMH.
BeneacrBue noswiwenHoi HepaBHOMEpHOCTH  jehopma-
UHH 1 yKJIOHA CTEHKH B KaakOpe 3 npoHCXOAHJIO0 obpasoBa-
fiue Jamnaca. OAHAKO 3TOT famnac BCACACTBHE [1aBHEIX
IEPEXOJIOB HE CKa3LIBAJCSH HA KauecTBE FOTOBOTO MPOdH.ISL,
Kanu6poska taspoBoro nporaa 51,4 X 29,8 X 3,4 mm
{I0C/I€ KOPPEKTHPOBKY NpeACTaBjeHa Ha pue. 52, 6

PACHET KAJIMBEPOBKU HA 2BM

Pacuer kamu6posok Ha dBM noxka €lle He MONYYHJI
LIHPOKOro pacnpocTpanerus. To CBASAHO C TeM, YTO KANHG-
POBKa B KaKOH-TO CTeNeHH ABJAETCS HCKYCCTBOM W KaxKIbiH

HJIH NOYTH KaxKIblfi KaJHOPOBILHK HMEET CBOM U3MOG/IeHHble

METOAbI ¥ TpPHEMBbI, KOTOPBIMH OH noJb3yeTcs. B cBasH o
STHM Ha KaXKIOM 3aBOJE CYUIECTEYIOT KaKHE-TO onpejeJseH-
HBIE METOJBI, @ TaK KakK Ha JaHIIOM 3aBOJE ONHHAKOBEIX MO
(opme (aconnsx npodusesi oceauBaetes e TaK Y MHOIO
TO HET 0COB0ro CMBIC/IA COCTARINTD pOTpaMMy AJs pacqua’

Ha IBM. Tem 6osee, uro KaJIHOpOBIIHK BCE BPeMs coBep-

LICHCTBYET METOAUKY H 3TO HYXHO MOCTOSIHHO BHOCHTB
B nporpammy. :
Hekotopele mucruTyThl (Hanpumep, YrkpHHUUmer u
u JouHMHuepmer) YIensioT GoJbluoe BHUMAHHUE CHCTEMAaM
aBTOMATHYECKOrO MPOEKTUPOBAINS KaAHOBPOBOK. Pacyers
Ha OBM ocobenro Baxne [33] npu pacuerax onTManbHbx
kanr6posox. Ho npn stom ovens Tpynuo chopMyIHpOBaTL
NMOANEKAILYIO ONTUMHBAUMK LeseBy0 (ByHKumo. Co3nanne
CHCTEM aBTOMaTH3HPOBAHIONO NPOEKTHPOBAHHS TEXHOJIO-
THUECKHX IIPOLECCOB NPOKaTKU Ha Gase coBpemeHnbix SBM
apiaserca [34] TpynoeMKuM U cioxibM npoueccom. OcHoB-
HbIC TPYAHOCTH COCTOAT B CO3NAHHA MATEeMATHUECKOH Moje-
/1 TIPOKATKH B PacOHHBIX Kaau6pax, (hopmanusaunn nenei
' KPHTEPHEB NDOCKTHDOBANHS, a TaKiKe MHOTHX MPaKTH-
HECKHX NPHEMOB KanHOPOBIIMKOB. BeseICTBHE CJOKHOCTH
PELICHHS TAKOH 3aJayH N0 ONTHMH3ALHHA TEXHOJOIHH Lieje-
C000Pa3HO NPHMEHSTb AHAJOTOBbIE CHCTEMD] ONTHMHU3ALHH
Ha OCHOBE PasHUHbIX SBPHCTHYECKHX NPHEMOR /TS PELIeHHS
lie NOJHCCTBIO (POPMaJTHIOBAHHBIX 3a/ay. '
Ilpu pabore na 3BM B nuanorosom PEKHME MOYKHO BBICT-
PO MOJyuaTh CBeNEHNS O Pesy.ibTaTax pacueTa, oLeHHBAThH
HX M NpH HeOGXOAMMOCTH ONepaTHBHO BHOCHTS KODPEKTHBLI
B HCXOMHYIO HHQOPMALHIO, a Take YIPABAATH XOLOM pac-
16T, HCXOAR H3 CBOUX B3HAHHMI, NPAKTHYECKOrO ONBIT3
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M uHTYHIHU. JlHaJOTOBBIH peXUM I[03BOJsET Hanbosee
spekTHBHO pacnpele/iTh OYHKUHH MEXKILY YeJOBeKOM
H MallKHO¥ Ha OCHOBE B3aHMHOIO [OMOJHEHHS H HCIOJb-
30BaHHUS1 NPEUMYIIECTB KaXJAOro U3 NapTHEpPOB.

B YxkpHWHwmere paspaGorana aBToMaTH3HPOBAHHAR CH-
cTeMa TIPOEKTHPOBAHHA TEXHOJOTUY MPOKATKH (PacoHUbIX
npobuned, cocrosimas H3 IBM, rpaduyeckoro  aucrnses
¢ (YHKUHOHANbLHOH KJaBHaTypoH u rpadonocTpoHTens,
a/71(aBUTHO-LH(PPOBOTO MeUATAIOEro YCTPOHCTBA, 2 TaKkKe
616IMOTeKH CTAHJAAPTHHIX IPOrpPaMM H MaTeMaTHUYECKOTro
ofecneueHns Ananora uyejoBek — mamuua. C NMOMOLIbIO
5TOM CHCTEMBl, MOXKHO CIPOEKTHPOBAThb ONTHMAJbHYIO
Kanu6poBKy npoduas, pacCyHTaTh KOMIJIEKEC TEXHOJOTH-
UYeCKHX NapaMeTpoB' NPOKATKH H aBTOMATH3U[pOBAaTb MOATO-
TOBKY TEXHOJIOTMYeCKOH NOKyMeHTauuu [34].

J1si pacuera. KanHOPOBKH C BBIBOJOM TI'padHyecKoro
H3obpaxeHHst KaJqMOpOB Ha 3KPaH JUCIJIES HCHOJML3YIOT
IBa DasJHUYHBIX Cmoco6a KOAMPOBAHHA W INpPeoGpasoBaHKA
reoMeTpHueckoll HHbopMalLHH: KOJHPOBAHKE JHHEHHbLIX pas-
MEPOB 3/ieMeHTOB Npoduast (kaaubpa) ¥ pafuycoB conpsixe-
HHUSl U KOJNMPOBaHHE KOOPAMHAT 6a30BBIX TOUEK KaJaubpa,
T. €, BeplIMH MHOTOYroJibHHKA, ONHCHIBAIOIIErO KOHTYp IO-
nepeuHoro ceyeHus npoduas (Kaaubpa), ¥ CKPYILJIAIOUIHX
UX palHyCOB. _

Tak kag nosHocThbio GOpMANH30BATh PAGUET KaJHOPOBKH
(hacoHHbIX -npoduaell He yHaeTcs, peKOMEHIyeTcst MpOLece
NpOeKTHPOBAHHS KaJUOPOBKH pasfie/MTh Ha IBa 3Tana —
ABTOMATHUECKOrO U PYYHOTO pEXHUMOB pacuera.

Ha nepsom sTarne BuIMoNHAETCS Ta YacTh pacuera, KOTo-
pas OPMaANN30BAHA M TOJNHOCTBIO ONMCAHA B aNropHTMe,
Ha BTopom stane kannGpoBKa «JOBOAHTCA» BPYUHYIO MyTeEM
OLEHKH H KOPPEKTHPOBKM pe3yJibTaTOB pacuera B Tol uac-
TH aJropuT™a, koropas nax60 BooOule He (opMasiH30BaHa,
aubo dopmanniloBana HeRocTaTouddo. Pacuer kanuOpoB Be-
IeTcs TOCAENOBaTEILHO OT YHCTOBOTO O paspesnoro ((op-
Mupytouerc). B aBromaTHuecKom pexUMe ONpefessitoTcs
TakXe ¥ pasmepbl HcXoARoH saroToBkH. [locsie pacuera oue-
pensoro kaaubpa Ha 3KpaHe AHCIES BHICBEYHBAEICH €ro
reoMeTpHyeckoe H300paXkeHHe M COOTBETCTBYIOLIHE pacyeT-
Hple napamerpst. OmnepaTtop nOpelBapHTENbHO OLEHHBAET
paBH/IbHOCTh BRIOPaHHON CXeMbl IPOKATKH W pexHMa Jle-
¢opmaunu. [lpn mMosoxUTENLHONI OLEHKe pacueT Npoaos-
»KAETCs,” IPH OTPHllAaTeNbHOH onepaTtop ¢ nysabra IBM win
AHCILIed H3MeHsieT HCXOAHYI0 HMHpOpMalHio M pacyer Ha-
4MHAETCA CcHayana. B aBToMariiueckoMm pexHme fnpelycmors
peHa BO3MOXKHOCTb BCECTOPOHHETO H3MEHEHHA Ka/JHOPOBKH.
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Ecan pesyabratel pacyeTa KaqHGDOBKH B aBTOMATH-
yecKoM pexcume B oflleM yAOBJETBOPHTE/IbHE!, TO NMPH He-
06XOIHMOCTH JenaeTcy ee NOBOAKA B PYYHOM pEXKUME.
3lech H3MEHEHMs KacawTcs TOJIbKO OLHOTO paBoyero Ka-
au6pa. B oneparusHoil namsaty IBM oaHoBpeMeHHO XpaHuT-
¢ HHPOpMauUHs O Tpex Kanubpax — 3TajJOHHOM, paboueMm

H' KODPEeKTHpYyeMOoM. DTaJOHHBEIH KaauGp B npouecce paGoThl’

fie H3MeHseTcs ¥ NpelHa3sHaueH TOMbKO AN CPaBHHTENbHBIX
olleHOK. B pa6oueM KasnuGpe npoHCXOnAT HSMEHEHHS FeOMeT-
PUUECKMX XapaKTepPHCTHK, KodhpHIMeHTOB AepopManny
H BRITAXKEK, KOTODPLHIE CBA33HbI C 3TaJOHHBIM KaJHGpOM.
B koppekTupyemoMm KaauGpe MPOHCXOLHT H3MEHEHHE TOJIb-
KO Ko3(hdpuuHeHTOB fedhopMallMil U BHTSMKEK. :

[Ipn usMeHeRMH Kakoro-nu6o pasmvepa B paoueM Ka-
anbpe DBM aBTOMaTHueCKH TepecuuTHIBAET JPYTHE, B3a-
MMOCBfI3aHHbIe C HUM pasMepsl, KoapdruueHTs nehopManu
M BBITAXKKH. Bce H3MEHEHWS KOHTPOJHPYIOTCH BH3YaJbHO.
Ha sxpan pucnjies MOXKHO OJHOBDPEMEHHO BHIBOAHTH JBA
CMEXHBIX Ka/au0pa H COBMEILaTh HX Ha «IPOCBET» AN OLEH-
KH NPaBHJIBHOCTH BXOJa pacKara B KaJuOp, LeHTpHpOBa-
HHe ‘packara BaJjKaMH, yuidpeHHe H T. A. Pacuer Temnepa-
TYPHO-CKOPOCTHBIX, SHEPTOCHUJIOBEIX WU APYLCHX TEXHOJOTH-
YECKHX [1apaMeTpoB NPOKaTKM BEJETCs MO -CrerHalbHON
nporpaMMe MocJe ONpejeseHs pasMepoB BceX KaJaubpoB.
Ilporpamma siBasierca yHUBEpCaJbHOH H HCHOJIb3yeTCH A
* pacyera napamerpoB [IPOKATKH PA3NHUHMX CTAHOB C pas-
. JIMUHBIM COCTABOM H pacnoJjioXKeHHeM oGopyAOBaHHUA,

YHUBepCaJIbHOCTb MPOrpaMmbl JOCTHTA€TCA HCIOJb30Ba-
HHeM MaTPHYHOro cnocofa onucaHus HCXOAHOH HHDOPMaLIHH,

- Paspaborannan cucTemMa, aBTOMATH3WPOBAaHHOTO IMpPOEK-
THPOBAHHA TEXHOJOTHYECKOro Ipolecca MPOKATKH peaJiH-
soBaHa Ha OBM EC-1033, M-222 u Munck-22 c rpaduyeckum
aucrteem  «Murtorpad-2» u rpadomocrpourenem «IM-
THUTPA®». [lo sTo#l cucTeme OBLIH paccUMTaHB! KaJHGpOB-
kn Ha crane 250 Huxneceprunckoro u crade 600 Kommy-
HapCKOI0 METaJLTyPTHUYECKOrO 3aBO/OB.

TTIABA 5

PACRIOAOMEHME KANTUEPOB HA BAJTKAX.
BANHOBAH APMATYPA U HACTPCOHKA CTAHA

OI']vP'E,CI,EﬂEHME FTONIOXEHWA HEWTPAJIbHOM NHKK

[lon nefiTpanbHol HHKHeH Kanubpa OOLIYHO - NOHMMAOT
(14] Takyl JHHHI, OTHOCHTEJNBHO KOTOPOJ MOMEHTHl GHUI,
NpUJOKEHHBIX €O CTOPOHB BEPXHENO H HHXKHErO BaJIKOB,

122

pasibl. CoBMelleHHe HeHTpabHON JHHUK Kaaubpa co cpea-
Hell JMHYEH BaJKOB, LeJAMed MornoJaM pacCTOSHHE MeXK-
Ny OCSIMH BaJIKOB, OG€CIeUHBaeT NPsMOJHHEHHOe NBHKEHHE
NoJOCHl NMPH BbIXOIE K3 Kaaubpa. ' ‘

Henpasu/ibHOE WM HETOUHOE OMNpele/eHue HeATpaIbHOA
JHHHA Kanu6pa, ocoGeHHO AA npoduiell CJI0KHOA KOHDH-
rypanyy, MOXeT OTPHIATEJbHO MOBJHATH HA paboTy -CcTaHa
M OTpasuThcsl Ha KauecTse rnpoxata. Oco6eHHO 4acTo 3TO -
Ha6monaercs MpH NpoKaTKe CJIOXKHBIX Npodu/ed (AByTaB-
POBBIX GaJIOK, HIBEJIIEPOB, TaBpoBOf crat U T. A.). Ecuu
/B3 BaJ/U%a, B KOTOPHIX PACHOJIOXKeH KaJHOp, HMEOT OJUHa-
KOBGe 4YHCJO0 OGOPOTOB, HO DAas/iHuHblEe AHAMETPH, TO HX
OKpY)KHAasi CKOpocTb Oyjer pasianuHod. Tak, Hampumep,
ec/H J¥aMeTp HUXHero Bajka GoJjiblle, ueM BepXHero, To
TIpOKaTHIBAEMbifl META/IJI Ha KOHTAKTHOM TOBEPXHOCTH HHIK-
HEro BaJKa CTPEMUTCS MOJYYHTh GOJbIIYH cKopocTb. [lpu
5TOM HHXKHHE BaJIOK YBJIEeKaeT 3a COG0H BepXHUH, HACKOJBKO
[03BOJIAeT HMEIOMYecs 3a30pbl B My(rax H WINHHIENAX,
npuueM B pAle CAyYaeB BOSMOXKHA pa3HHHA Ha M0J060poTa
1 GoJablue. Kak TOJBKO NOJ0OCa BHIXOAUT H3 BAJIKOB, Bpallie-
HYe BepXHEro BajKa Npekpaiaercst (BajOK OCTaHaBJHBa-
ercs), M MOCJe TOro Kak IINHHAEb [OBEPHETCsS Ha yroJ,
COOTBETCTBYIOUHI o6pasoBaBlieMycsi 3a30py B ' My¢rax,
BEpXHHMil BaJOK BHOBb BKJIOUAaeTCs BO BpalleHHe. B Takue
MOMEHTH! BO3HHKAIOT CHJIbHbIE yJAapbl, KOTOPBIE MOTYT IPH-
BeCTH K NojoMKe My(T, IINHHIeJef#l M LIeeK BajKOB (mo-
noGHbIE SBJEHHS MOTYT IPOHCXOAHTL H IPH XOJIOCTOM XOJIE,
Korja compukacatorcs OypTel BalKOB, HMEIOIIHE pasHble
nuametpsl). Bo BpeMs NPOKaTKH BEPXHMH BajJOK TOPMO3HT
noJocy. DTo TOPMOKEHHE He TONbKO YBEJHYHBAET PacXol
SHEPTHH, HO H MOXET NPHBECTH K 00PA30BAHHIO TPELIHH 1O
KpasiM NPOKATHIBAEMO TMOJIOCH, OCOGEHHO AJIf Masonia-
CTHUECKOrQ METajljia, BCJEACTBHE NOBBILIEHHBIX HaNpsxKe-
HHUP B MeTallle:

B sMTepaType paccMaTpHBAaeTCsi MHOTO METOLOB pacue-
Ta HeHTpaibHOH JHHMM H pabouMX JHaMeTpoB Kauaubpa.
OJHaKO HET YBEpeHHOCTH, Kakytro (OpMynay H NPH KaKHX
YCJOBHSIX MOXHO NPHMEHATD.

Ilpu npoxartke TappoBo# crasiy HaHOOJbLUKE TPYAHOCTH
BO3HHKAKOT NpH ONpeleneHHH HeATPaJbHON JUHUK Aqis peb-
pOBBIX KanuOpoB. Hasi NacToBbiX KanuGpoB, CHMMETpHU-
HBIX OTHOCHTEIBbHO FOPH3OHTANbHON OCH, HeATpasjbHas JH-
HIS COBIAJAET C HX OChIO CHMMETPHH.

Ha npakTiKe 4acTo MCNOAb3YeTCst CNocob onpeae/eis
fiosoKeHns HeHTpajbHOH JMHNH, NO KOTOPOMY HeATpasb-
Has JMHUS [POBOAUTCSA 4YEPE3 LEHTP THAKECTH [JIOLAAH
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kaau6pa. Muesa sroro crocoa zaksiouaercss B ToM, uto BO3-
JeHACTBHE BaNKOB Ha OTAGJIbHbLIC 3/EMEHTHl NMPOKATHIBAEMO-
ro Npodus NPHHUMAETCS UPONOPUHOHANBHBIM HX CTaTH-
YECKHM MoMeHTaM. B stom ciyuae Toukoii npuaoxeHus
PaBHOJACHACTBYIOWEH BCeX CHJl, IEHCTBYIOMMX HA npopuJb,
SIBISIETCS €ro LEHTP TsKeCcTH. B. 3ToM ciyuae nocsenopa-
TEJIBHOCTb ONpPENe/EHHST MOJIOXKEHHS HeHTpasbHOH JHHHH
AJIs1 HECHMMETDHUHBIX OTHOCHTENbHO IOPH3OHTAJbHOH OCH
Kanu6pos caenytomas [14]. Kann6p, neast na psa npocTsix
reomerpuyecknx ¢uryp. [IpoBoaar ropusoHTanbHYIO AHHUIO
X — X, YCJIOBHO NpeAMnoJiaras, 4To oOHa sIBASETCS HeATpallb-
HOli JIHHUel Kamubpa (uesecooGpasHee BCEro COBMEIATH
€€ C OAHOH M3 JIHHHH, BXOIAIIMX B_OuepTaHHe KaiuGpa).
Hanee onpenensror LEHTPH TSMECTH M IVIOWAAH KaIok
H3 EOMETPHYECKHX GHTYP, Ha KOTODHIE pasfielieH Kaauop.

CocraB/isilOT ypaBHEHHS CTaTHUECKHX MOMEHTOB S KAaK-

HO¥ TE€OMETPHYECKOH (UI'YPHl OTHOCHTENLHO YCJIOBHOH JH-
HHH. COCTaBAAIOT NPy COGMIOAEHHH NPABHJId 3HAKOB OOLIee
YPaBHEHHE I ONpe/le/ieHUsl NOJIOKEHHs! HeHTpanbHOH JH-
HHH Ka1u6pa. Ec/ii B pesy/bTare pelieHns 3Toro ypaBseHus
nocsie MOACTAHOBKH B HEro UM(pPOBLIX 3HAUCHHH NOMYYHJICH
pe3yJeTaT, OTJIMYHBEIA OT HYJ/S, TO OTHGCHTENbHOE MOJIOMKE-
HHe HeHTPaNbHOH JIMHHH ONPENeNHTCS 3HAKOM CaMoro pe-
3yabrara.  AGCOMIOTHOE 3HAueHHE pe3yAbTaTa [OKAa3biBaer,
Ha KaKOe pacCTOSTHHE HaJl0 NMePeHeCTH HeHTPaNbHYIO NHHHIO
OT YCJIOBHO NPHHSITOR OCH X — X BHJ3 HJIH BBEPX.

. Ha npaktuke nonoxkenne uentpa TsKectH Kanubpa
OGBIYHO ‘ONpelensiercs He PacueToM, a ONBITHBIM [yTeM.
Js 31010 Wabion KanHGpa, H3rOTOBMEHHBIH JUIS Hape3Ku
BAaNKOB, ypPaBHOBEIHBaeTCs HA MeTaJJIMUecKol JHHeliKe.
Muorpa mwa6non kKanu6pa BHIPE3aloT u3 'KapTOHa = HJIH
JKECTH,

Onpenenente nojoxKeHNsi HEATPANbHON JHHHH N0 IeHT-

Py TAXeCTH Kanubpa MOMXKET NPHUBECTH K CYIECTBEHHBIM
ownGKaM, 0COGEHHO B TeX CTyyasx, KOraa o6XkaTke NPOH3-
BOMMTCA HE NO BCeMy nepumerpy kKanu6pa. [Tostomy Hau-
GoJsibliee pacpPOCTPAHEHHE NOJYYMI CHOCOG, MO KOTOpOMY
HeHTpa/ibHas JHHHS Kaaubpa NPOBOJMTCS HA NOJOBHHE
paccTOAHHA MeXIy LEHTPAMH TAXKECTH KOHTypa Kajaubpa
B KaxJoM Baske. [Ipn 37OM yacty KOHTYpa, nojsepraouie-
Cfl OGXKaTHIO JIHIb B [e3y/bTaTe YIINPeHHs, Npu onpeje-

JIEHUH [E€HTpa THAMKECTH BO BHHMaHue He NMPHHUMAKOTCA., -

Teopernueckinm 06OCHOBAHHEM 3TOrO ABJAETCS MPENO-
JIOXKEHNE, UTO BO3AeHCTBUE BajJKa Ha MPOGHUJIEL MPONOPIHO-
Ha/lbHO MOMEHTY YaCcTH KOHTYpa KaJubpa, npunajgiexaiel
3TOMY Bajiky. B arom cayuae, ec/i HCXOAHTL H3 NPHMEPHO
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paBHBEIX JABJEHHH MeTaj1a Ha BajfKH BO BCeX YACTAX Npo-
buas, TOUKA NPUJIOKEHHU A, PABHOAEHCTBYIOUIUX CHJI, NpH-
JIOMEHHbIX CO CTOPOHBL BAAKa, HAXOAUTCS B LICHTPE TAMKECTH
KOHTYpa, conpHkacawuiefica ¢ 3tuM BaakoMm. Helitpansuas
JIHHHA JROJXKHA NPOXOAHTH NOCPEJUHE MEKAY LEHTPaMH T-
JKEeCTH KOHTYPOB BepxHero W HIXHero BanxoB. Ilpu nog-
CUETE 10 3TOMY METOAY HAXOAAT NOJIOXKEHNHE KaxKJOH uacTH
LIeHTPA TAXKECTH KOHTYpa OTHOCHTEIBHO KaKOH-JUGO JMHHH
Ka/aubpa, nocje Yero onpeaesaioT noJoKeHne HeHTpanbHOH
JHHHH Kaaubpa. :

Tak Kak B 60JBUIMHCTBE CJAyuaeB B PeGPOBLIX H MIACTO-
BbIX KasuOpax OTCyTCTByeT GOKOBOE 0fKaTHe CTeHKH U M0-
JIOK B 3aKPBITBIX py4bstX KaJuOpOB, METOJ ONpele/eHHs
OJIOXKEHHsI HEHATpPaNbHOA JHHHH TaBPOBBIX KaJHGpPOB MO
LEeHTPAM TSAXKECTH KOHTYpPOB LAerT JIYUIIHe pe3y/abTaThl.

PACTIONOXEHME KANIMEPOB HA BAJIKAX

15 TaBpoBBIX nNpodHsael pacnoaoxkeHHe KaJauOpoB Ha
BaJiKaX MPOM3BOAMTCA TaKUM 06pa3oM, uToObl HelTpasbHas
JIMHHSA Kaaubpa coBnajfaja co cpefHed JHHHEH BaJKOB HJIH
OblyIa CMeILleHa OTHOCHTEJNBLHO CpelHell JHHUHM BajJKOB Ha
BEJUUHHY [PUHATOrO BEpPXHEro HJH HUKHEro HaBJeHHS.

HefitpansHyo AHHHIO TAaBPOBLIX KaJUOpPOB, MO HamieMy
MHEHHIO, CJEAyeT ONpeNetsThb [0 LEHTPaM TAMECTH KOH-
TYpOB Kanubpa ¢ yuyeToM yC/AOBUE HedopMallH B 3aKpbl-
TBIX pyubsix. Ha OCHOBaHHH ONBITHOH IPOKATKH Le/ecoo6-
pasHo, €C/IM B 3TOM eCTh HeO6XOAHMOCTD, [IDOH3BONUTEL KOp-
PEKTHPOBKY MOJOXKEeHHA HeATpanbHOU JHHMM. [Ins pasHo-
BUAHOCTEH TaBpOBOH CTaU CJIOKHON (hOPMbl MOKHO HCIOJ b

© 30BaTh U Apyrue MeTolnl onpeae/eHu HeﬁTpaHbHOﬁ JIHHHH.

J/isi n1acToBelXx KanuGpoB, ecad Npodu/b HMEET HEeKo-
TOPY0 aCHMMETDHIO OTHOCHTJbHO OCH CTEHKH, HeT Heoﬁ:
XOILHMOCTH TOUHO OOpefenAThb I[I0JI0KeHHe HeHTpaJbHOH
JIUHUH, TaK KaK NpsIMOJHHEHAHbIA BBIXOJ N0J0CH U3 BaJKOB
MaJio M3MEHSIeTCs Jake [PH 3alleMJECHUH 00JIOK, HMEIOHX
HeBOMbIIYIO NJOLalb M0 CPaBHEHHIO €O CTeHKOH. B pe6-
pOBBIX KajuOpax oObIYHO NPENycMaTPUBAIOT JaBJjeHHe CO
CTOPOHBI 3aKpbiToro pyuns. IlogofHoro mnpaBuja ciaepyer
pUAEePXKUBATECA MW NPH MOHTaXe [IJIACTOBLIX Kanubpos,
NPHHUMAS N0 YC/JAOBHAM TEXHOJOTHH ONpeAe/eHHOe Bepx-
Hee JaBJleHHE,

JI1s TaBpOBEIX OTKPHITBIX KaJUOPOB N0 YCJIOBHSM HX
paboThl HET HEOGXOAUMOCTH NPENyCMATPUBATH Ha BasiKax
O6ypThl, KOTOpble YBEJAMUHBAIOT NEPBOHAYaVIBHBIH JHaMerp,
A COOTBETCTBEHHO M pacxoj Bajxos. Bosee Toro, Ha Meako-
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COPTHBIX CTaHaX NpH OTGENEHHBIX UYTYHHEIX Ba/ikax (pH
Ha/JUuuy GypTOB CHUMAETCS NP Hape3ke oTOesenHbili c/iol
BanKoB. OfHaKO B TeX c/iyyasix, KOrjld B3aUMHAs YCTaHOBKA
HHIKHETO U BEPXHEro BaJKOB JJOKHA ObITh N0 BO3MOMKHOCTH
Gostee TOUHOH, HA Kpasfx BaNKOB NPeAyCMaTpHUBAiOT Kpah-
Hue Gyptei (puc. 53), ofnervaioline HacTpoiiKy ¥ obecre-
YHBAIOUIHE TOYHYIO YCTAHOBKY BaJKOB OTHOCHTENBHO APYP
Apyra. Ha coBpeMeHHBIX NMPOKAaTHBIX CTAaHAaX, paGOTarOMMX
Ha MOALIHITHHKAX KaYeHHA MJIH CKOJbLKEHHS C TOUHOH oce-

BOH yCTaHOBKON BaAKOB, BPAJ JH €CTh HEOGXONUMOCTD

B OypTax.
J__/‘L_“_? Cmelenue Ba/lKOB OTHOCH-
| ) TeNbHO IPYT Apyra B 0CEeBOM Ha-
Puc. 53. Pacnonoxenue Ka-
JIHGPOB Ha BalKax OJHOH

H3 KJeredl ctaya - 250 mas
NPOKATKH TABPOBOH CTasH,

HO B NPENUUCTOBHIX Kaaubpax.
Ecmu npn

na, T0 B CJeAYIOWUX [0 X0y NPOKATKH KanuGpax peGpoBo-
ro THMA TaKKE [MOJNYYaeTcsl pasnuuHas MLHPHUHA [0JOK.
YMeHbileHHe [IMPHHE OJHON M3 NOJNOK MOMKET OKa3aTb-
Cs1 HaCTOJILKO 3HAYUTE/IBHBLIM, UTO B OPEJUHCTOBOM [1JacCTO-
BOM KaJIHOpe He NPOH3OHJAET ee BBICOTHOrO 06xKaThs (ocaf-
KH) B 3aKPLITOM PYUbE ¥ HA FOTOBOM NPOGHIIE WHPHHA STOH
OJIKH BBIAJET H3 MHHYCOBOrO OMycCKa. -

B pefpoBrIX KanuOpax ocesoe cMelieHHe BajJKOB CKa-
3bIBACTCH, XOTHA M B MEHbUIEH CTENeHN, B TEX CAyuanx, Kor-
Aa OTKPHITBIM BaJIOK, COOTBETCTBYWOIUMH HapYKHOH TpaHu
TOJIOIIBRB!, HMEET BOTHYTYIO HJIH BBINYKJYIO MOBEPXHOCTb.
CMmellenne BalKoB B KOJOKOJNbHOM Kaiubpe NpH 3afaue
noJjockl B nocienyioiedi peposoll kannbp obycnaB/iuBaer
B HEM DA3/IHYHYIO WHPHHY MOJOK 32 CUeT BHIMYKJIOCTH Ha-
PYKHOH IpaH OOAOLIBH KOJOKOJLHOTO Kannbpa. [lpouc-
XOJHMT MPHPOCT WHPHHBI TOH NOJNKH, B CTOPOHY KOTODOH
CMelleHa BhIOYKJIOCTD.

B pe6poBeix KamuGpax ¢ BOTHYTOCTBIO Hapy»HOH rpa-
HY DOJOLIBB! OCEBOE CMEIIEHHE BaJKOB NPHBOIMT K Hempa-
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OpaBJeHUH O0COOEHHO Hemenarenb- 3

pOKaTKe TaBpPOBOH
cTa/l¥ B NPEAYHUCTOBOM [JIACTOBOM
Kanubpe MPOH30HLEeT oceBoe COB+ -
MellleHre BajJKOB, TO [0J0cCa CO
CMEILIECHHBIMU 110 OCH CTEHKH NOJ-
KamH MNPH NPOKAaTKe B YHCTOBOM Ka/JuGpe [perepreBaer He-
HopManbHYy!0 Aepopmauio. [1pn sToM mHpHHA nONKY, B npes-
UHCTOBOM Ka/HGpe CMelLeHHas B CTOPOHY KOHLA CTEHKH MpOo-
(usisi, yMEHbIWHUTCA. Y APYTO# NOJKH, HaobopoT, HabJo-
JaeTCs yBAWYEHHE LIMPHHDBI N0 CPABHEHHIO C €€ MIHPHHOMN
B OpefuucToBoM Kajaubpe. Ecnu Bajku cMelleHb! OTHOCH-
TeJbHO JAPYP ApPyra B YePHOBLIX Ka/HGpax N/1acTOBOTO TH- |

BU/ILHOMY 3aMOJHEHHIO [[OC/AELYIONUIErO JIACTOBOIO Kaauo-
pa, B KOTOPOM YLIHpPEHlie He KOMIEHCHpyeTcs M Habio-
JaeTcsl eperoNHeHHe CO CTOPOHbI HapyXHbIX rpaHef no-
Jok. O1cioa W (OBRILIEHHOE BHIHYMJIEHHOE YIIHPEHHE MO-
JIOK B cieayollem pe6poBoM Kasaubpe. :

Takum ofpasoM, TouHasa oceBas YCTaHOBKA BAJKOB [IpH
NpoKaTKe TaBPOBOM CTa/ld B OTKDHITBIX Kasufpax cO CBO-
GOAHBIM YIIHPEHHEeM HMEeT HCKJIOUHTEJbHO BaxKHOe 3Haue-
Hue. [losToMy B Tex cayuasnx, KOrja KOHCTPYKLHA pabouHx
Kaetefl He MOXKeT of0ecrneudTb TOYHOH H He MeHsledcs
B NIpoLiecce NPOKATKH OCEBOH yCTaHOBKH BaJKOB, IPHXOAUT-
cfl npegycMarpHBaTbh GOKOBble 3aMKH Kak Jisi peOpOBHIX,
TaK U AJA [J1aCTOBHIX KaJHOGpPOB.

Ha Banxax uHcTOBOH KJ/eTH ¢ KaauGpamu peOGpoOBOro
THIA HeOOXOAHMOCTb B NPHMeHeHHH OOKOBBIX 3aMKOB OTHA-
Jaer, Tak KaK OceBoe CMellleHHe Ba/JKOB He CKa3blBaeTcd
Ha KayecTBe [OTOBHIX NIpoduet. :

Mexay kanubpamu He 06Ga3aTeNbHO HajdHude GypTOB.
L2 TOUHO! yCTaHOBKM BAJIKOBOH apMaTyph MOXHO pPEKO-
MeHJ0BaTh (UKCHPOBAaTh CPaHHIBl Kaaubpa 0P [OMOLIH
HaHeceHHs HecMbIBaeMOll Kpackofi O MNepumeTpy Bajka
KOJ/IbLIEBEIX OTMETOK. ;

[ITnpuHy Kaau6poB HECKOJIBKO yBEJHUYHBAIOT 10 CpaBHe-
HHIO C DacUeTHBIMH 3HAUEHHSIMH, 4TO OGecHeunBaer OTCYT-
CTBUE KaKuX-Mu60 fedeKToB B cilyuae OTKJIOHeHUH pakTHUe-
CKHX DasMepOB OT PacyeTHBIX. -

-BAJIKOBAS APMATYPA U MPOKATHbBIE BAJIKU

BankoBan apMaTypa NpH ApoKaTKe TaBPOBOH cTal! B OT-
KPBITEIX Kannbpax co CBOGOAHLIM YIUMpeHHeM OGBIYHO HMe-
eT HEeCJIOXKHYIO KOHCTPYKIIHIO H COCTOMT, KaK NpaBHJIO, H3
BBOAHBIX - CMEUHAABHBIX -(DACOHHBIX JMHEEK (MTPOIYCKOB)
U BBIBOAHHIX NPOBOJOK. B nepBrix no xomy npokatkH yep-
HOBBIX Ka/HOpax BMeCTO NPONYCKOB MOXKHO WHOTAA ycTa-
HaBJHBATh TOJNbKO JHHEHRH, obeclneuHBarowue TOUHoe Ha-
npaBJieHHe packarta B KaJuop.

O6wmuii BUA THIOBOM BBOAHOH W BBIBOJHOH apMaTyphl
paboueli K/eTH, Ha Ba/JKaXx KOTOpOH Hape3aHbl TaBPOBLIE
KanuGpel pe6poBOro TUNa, NoKasaH Ha puc. b4,

Ha onopHom &pyce / ¢ nepepHeld CTOpPOHBI KJeTH
yCTaHaB/IMBAETCA M 3aKPenadercs MpH RoMouwHd 6OATOB
3 BBOZHAA KOpOOKa 2 3aKphiToro THna. B kopo6ky Bcrasas-
10TCAl JIeBBIA H npaBblfi nponyckn 4. Kondurypauus pabo-
yefl NOBEPXHOCTH NPONycKoB nojofHa dopme ceueHHs 3a-
JlaBaeMoro packara 6 u3 Kaau6pa npeibliyniefi KJeTd, npu
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5TOM pasMepsl PyubeB Ha NMPOMNycKax GOJblIe COOTBETCTBY-
IOIIMX pasMepoB 3ajaBaeMoro packata Ha 1,5-—3,0 mM,
uToO O6BACHALTCH HEOOXONUMOCTBIO JIEFKOH 3ajayd nepesHe-
ro KOHUA NONOCH B KaIuOp. C yBenuueHuem 3a3opa MEKLY
packaTtom W paGoyHMH NOBEPXHOCTAMH IPONYCKOB of/eria-
eTca 3ajjaya noJoChH B Kaau6p, OAHAKO MPH 3TOM yXyilla-
HOTCAl YCJIOBUA UEHTPHPOBAHHA [0JOCH ‘Tepel KaaubpoM.
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Puc, 54, O6uiu#l BUA BaJKOBOH apmatypbr pabodefl KJIeTd 1Jis NPOKATKH
TaBpoBoOH cTaJjH.

"[lostoMy Ha npakTuke crpeMsaTci K yMeHbIIEHHIO 3a3opa
MeX/y MOJIOCOH H MPONYCKOM B YUCTOBBIX KJ/ETAX.

C pesbio yao6cTBa 3a4ayd packaTa B KaJHOGp NPONYCKH
CO CTOPOHBI BXOAA MNOJOCH B Kajgubp MMeIOT BXOAHBIE CKO-
lUeHHbIE NIOBEPXHOCTH. MecTo pazbema NponyCcKoB B BBOAHOH
KOpoOKe npH Mpoxarke npoduaedl B TaBpoBblXx Kanubpax
OOLIYHO pacroJjaraercsi B BEPTHKaJbHOL NJOCKOCTH, YTO
obbacHAerca yA00CTBOM HACTPOHKH HeoOXOAHMMBIX 3a30pOB
MeXJy NpaBbiM M JIEBLIM BBOAHLIMH [PONYCKaMH N0 Mepe
HX BblpaGorku. st TOuHOH ycranoBxku NPONycKOB OTHO-
CUTE/BHO OCH Kanubpa ¥ 3aKpensesus B HEOOXOAAMOM [10-
JIOXKEHHH B BBOJHOH KOpoOKe NpeiycMOTpEeHb! PeryJiipoBou-
Hble 5 (6OKOBbIE) M KpenexHple (BepxHHe) GosThl (puc. 54).

HOaa raereft ¢ nJacTOBLIMH  TABPOBRIMH Kaiubpamu
B BBOJAHOH KopOOKe ycTaHaBAKBAOTCA O nponyck 4 ¢ da-
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coHHOR paboueii MOBEPXHOCTBIO, a APYroil — riafkui I8
(puc. 55). Ofiosnauenus Ha pue. 55 Te Ke, YTO H Ha puc. bd.

BuiBosHas apMaTypa Ka)kKAoH KJeTd fpH NnpoKaTke B
TABPOBHIX Ka/JHOpax (puc. 54) BKJOYaeT Be BbIBOJHBIE MAC-
CHBHBlE NHHERKK [2, 3aKpelJieHHble KpeneXHbMy GonTamu
8 Ha onopHoM Gpyce 7 ¢ 3ajiHell CTOPOHb! KJIETH, MEXIY KO-
TOPHIMH pacnonaraiptcs npoBoiku 9-u 10. Huxesaa mpo-
BOAKa 9 onupaercA NEpefHHM KOHIOM Ha [HO KanuGpa,
a 3aJHUM — Ha 6pye. [las HaleXHOTo npukatha fnepeaHe-
ro KOHIa MPOBOJKK K BalKy K HHXKHEH NPOBOJAKE NOABELIH-
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Puc, 56, [Tonepeussi paspea BBOAHON ¥ BHIBOAHON apMaTypbt 1S
KJIeTH C TIJIacTOBBIM TaBPOUBLIM KaJHGPOM.

paercs Tpy3 16 maccoit 3—D5 kr. [las ycraHoskY BepxHed
NMPOBOAIKY . B BEIBOJHBIX JIMHEHKAX .NPELYyCMOTPEHbI (IpSAMO-
yrosbHBIE OTBEPCTHS, B KOTOPHIE BCTaBjsiercA OUNOPHBIA
Gpycok 11 (nnaHka), H O KOTOpbLIA BEPXHAS NPOBOAKA OMNH-
paetca naTko#. [lpukarie nepejHEro KoHUA MPOBOAKH
K BaJKy OGecreuuBaeTcs KOHTPrpysom [6 0OCPEACTBOM
ABYXIJIeyeBOro ppuara /5 ¢ onopnoi ocbio /4 H TArH 13
(puc. b4). : '

[Ipu -npokatke TaBpOBOA cCTasy¥ MPOBOAKH pa6oTalot
B 60JIee TAKENBIX YCAOBHAX, UeM NPOIIYCKH, TaK KdK JOMK-
Hbl o6ecnednTh CHATHE NEPEIHEro KoHla packara /7 ¢ sai-
KOB M NPAMOJMHENHBIH BBHIXOA €0 U3 KJETH NpH OTCyTCT:

‘BHM LAPAINHH W PHCOK Ha MNOBEPXHOCTH NpoxKaTtbiBaeMblX

nooc. OcoGEHHO B TPYAHBIX YCAOBHAX paboTaloT IPOBOAKH
CO CTOPOHEI 3aKPLITOTO PYuba B peGpoBbIX TaBPOBLIX KaNHo-
pax. [1pun 3aulem/ennn CTEHKH npous B 3aKPLITOM Pyube
pespoBoro Kannbpa HMEeT MeCTO 3HAUuHTE/IbHOE JaBaenne
NoJoCHl Ha NPOBOAKY. 3auieM/eHHe o0k POHCXOANT
npu HecoGMIOACHHH pEMHMA o6KaTHi, TpU MNOHKMKEHHOH
TeMrepaType NPOKaThbiBAEMBIX NOJOC, T. €. NpH HAPYLIEHIH
TexHOMOTHH. EC/aH TpH 3TOM NPOBOLKA HMEET TOHKYIO .
CPelHIOI0 HYacTh, MpeJHA3HAYEHHYIO AIA CHATHA CTEHKH
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npodu/si U3 3aKPHITOrO Pyubsl, TO BO3MOXKeH M3rud npo-
BOJKH HJIH Jaxe ee HOJNOMKA. '
[poBoiKa 3aKpHITOrO pPyuybs pefpoBbIX KaiWGPOB MO-
KasaHa Ha pue, 56. OrnnuuTenbHOR OCOOEHHOCTBIO JaHHOH
POBOJKH SABJSETCS HalHYHe TOHKOH cpeiaHedl uacTh (nepa
npoBoaku). [1poBojKa U3roraBjauBaeTcs ¢ 6coboll TIaTe/b
HOCTbIO M TOJrOHsIETCS [0 BajKaM HJHY 00 ClelHaJbHbIM
uiabnonam. Boabinne 3a30pE! MEXKAY HEPOM [POBOAKH H 60-
KOBEIMH T'paHsMH 3aKDBITOTO Pyubsl OUYeHb BPEJHbI DU MPO-
KaTke. B-3TOM cayuae nonoxeHue
NPOBOAKH CTAaHOBUTCH Heonpefe-
JIEHHEIM H MOKET NMPOUCXOAHTH ee

BOJKH ee OOKOBBIE YaCTH, COOT-
BETCTBYIOIME floKaM npodus,
MepexprBalOT 3aKPBITHIH pyues,

Puc. 56, O6mufi sug mpo-

pyubs pe6poBOTO TaBPOBO-
ro Kanubpa.

[10JIOCOH.
i C/TMILIKOM [JIOTHOE Paclo/oKeHHe cpeiteli yactn (nep»a)
MPOBOJKH B 3aKDLITOM pyube peGpoBOro Kaaufpa MOXKeT

NpHBECTH K 00pasOBaHHIO UapalHH H 3aAUpOB Ha OOBEPX-

HOCTH pyubsl.

-[Tpu npokaTke TaBPOBOH CTa/H B OTKPEITBIX Ka/auOpax
I/l TOUHOT'O UEHTPHPOBAHUA NPOBOAOK OTHOCHTENBHO Ka-
au6poB, 0COGEHHO peOpOBHIX, MOXKHO NPELYCMOTpETh
Ha BaJiKaxX HeBGOJIbIIHE BHICTYIME!, pacCTOHHE MEXAY KOTO-
pPHIMH PABHO LUHPHHE MPOBOAKH.

Y npoBOJOK AJ51 3aKPHITEIX PYubeB PEOPOBLIX KaluOpOB
foicTpee H3HamHBaercs nepo. [losTomy Ha HeKOTOpHIX 3a-
BOJAX TaKHe MPOBOJKH H3rOTaBJHBAIOT COCTOAUIMMH H3
Tpex yacrefl — nepa u IByX GokoBblX uyacrell. OrgesnbHEIe
YACTH CKPEeIIsIOTC MexAy cobofl sakJenkamu, 4to obJer-
yaeT W ynpoulaer B LeJIOM H3rOTOBJACHHE MPOBOJOK.

[Ipn npokarke TaBpoBO# CTaiH Ha HENPEPLIBHBIX - CTa-
HaX H3BeCTHO NPUMEHEHHE NPOBOAOK AJIA 3aKPLITHX PyubeB
peBpOBLIX KanHGPOB, ¥ KOTOPLIX OTCYTCTBYET Nepo pPOBOJ-

(puc. 57).HMsrotoBneHue TakuxX MPOBOJOK 3HAUHTENBHO
[rpoule 10 CPaBHEHHIO C BhiUIepacCMOTPEHHBIMU, HO MPH HC-
MO/Ib30BAHHH HX AOJUKHBI ObITh paspaboTaHbl MEPONPHATHS,
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CMellleHHe MO LWHDHHE 3aKPHITOro
pyubsi. [Ipu cMmelnennn nepa npo-

Ilpn s3ToM nepeiHHH KoHem mno- -
C/IeAyIomIed MOJIOCH NMPH  BBLIXOAE
BOAKH s sakpeitoro M3 ouara jedopmanuu ypapserca
B npoeoiKy. B pesy.abrare npo- =
KaTblBaeMas I0Jioca 3acTpeBaer |
Ha BLIXOJE M3 KJETH; YTO NpPHBO-
JUT K MOJOMKEe BEIBOLHOH apMaTyphl U/4 OKOBY Ba/JKOB

npefoTBpallaollke cMellleHHe NPOBOLOK OTHOCHTeNBHO OCH
Kasanbpa.

YcnoBus paGoThl NPOBOAOK B [/1aCTOBbIX Kaaubpax
3HAUNTENbHO JIerye [0 CPaBHEHHIO ¢ peBPOBBIMY KaJu6pamH,
TaK KaK CHJIbHO OOXHMaeMas cTeHKa npogunsa nmeer 6oib-
wyto mHpuHy. COOTBETCTBEHHO YBEJIHUHBAETCA H [IMPHHA
npoBofiok. Kpome Toro, miacroBeie Kanu6phl OGBIYHO CHM-
MeTPHUYHBl OTHOCHTE/JIBHO MOPH30HTaNbHOH oCH. Brixoasmasn
13 BaJKOB [10JI0CA HE 3allleM/IseTCs] KAKHM-TO OJ HHM BaJKOM.
OTH MPOBOAKH OOBIYHO H3TOTABJIMBAIOTCA C TAKHM PACUeTOM,
yTOGH NpPH -BEIXOJE H3 BaJIKOB MOJIKH MPOQH/IS CBOHMH KOH-
I1aMH He KacaJHch Io- 3
BEPXHOCTH  IPOBOAOK
(puc. 55).

B Hacrtofmee Bpems
HAaXO[HT LIHPOKOe pH-  p
MeHEeHUe POJIMKOBas ap-
MaTypa, OCOGEHHO [/ [POKAaTKH TaBpOBLIX NpodHIel
U3 JIETHPOBAHHEIX cTanell. BroaHsle PONHKOBEIE KOPOGKH,
HcnoJb3yemble NMPH TNpOKAaTKe KPYIJIOH CTajd, NpPHTOI-
Hbl TaK¥kKe MPH [POU3BOACTBE TaBPOBOH CTaJH. Us-3a 06-
YCJIOBJEHHOTO pOJMKaMH GOJBIIONO paccTOsAHHA OT oua-
ra fedhopMalMH KeJaTeNbHO HCNOJAb30BATh DPOJHKOBHIE
KOpOOKH C [ByMsl MapaMH POJIHKOB, 4TOOBl NpHUAAThb-3a1a-
BZE@MOMY packaTy AOCTaTOYHYIO YCTOMYHBOCTb H TE€M CaMbIM
HCKJIOYHTh KOCYIO 3afauy ¥ oOpa3oBaHHE JiaMTlacoB B pe-
3yJabTate HeToyHoH safauu. Ha puc, 58 nokasama posauko-
Bass KopofKa ¢ JIBYMf [apaMu DOJMKOB IJisl NPOKAaTKH
taBpoBofi crasd. OCHOBHBIMH JeTafiiMH  KOHCTPYKLHH
POJHKOBOH apMaTyphl SIBJISAKOTCA KOpTyc KOPOSKH I, po-
JIMKOZepxaTenu 2 ¢ poJukami 3 U (acoHHBIE BBOJHKIE NPO-
nyckn 6. Kpbimka 4 kopoGKu Kpenurtes K. Kopnycy 6osara-
Mu 5. Ocu 7 POSIMKOB ¢ PONHKOAEpKATENSIMH epeMellaloT-
¢s1 YCTAHOBOUHBIMY 00aTaMH 8.

IlpumeHstioT po/iMKOBLIE KODOOKH C DOJIHKAMH Ha MOA-
[UMITHHKAX Kayellna U CKONbIKEHH, NOCIeHHE HMEIOT MeHb-
wye rabapuThl, HO ¥ MEHBIUIYIO CTOHKOCTL HOJLIHIHH KOBO-
ro ysnaa.

Or crofikocTH KanubpoB M XapaKTepa HX H3HOCE 3aBH-
CHT HE TOJIbKO NPOU3BOJUTENBHOCTb CTaHa, HO M KauecTBO
roToBoro npoxara. HauGosbluee pacmpocTpaHeHHe MOJIY-
UHJIH BAJKW U3 UYTYHA G OTGENEHHOH MOBEPXHOCTBIO AJs
NpoKaTKH TaBPOBOH CTa/jH MajblX Pa3MepoB H H3 MarHHe-
BOrO YyryHa ¢ [epJIHTHO-LEMeHTO-IpatuTOBOR CTPYKTY-
poit /I TABPHKOB CPEAHHUX B KPYNHBIX pasmepoB. Henocrart-
KOM UYI'YHHBIX BaJIKOB C OTOC/JCHHOH MOBEPXHOCTHIO ISl

dc, 7. O6muit pHA N} OBOAKH Ge3 nepa.
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raBpOBBIX Npopu/Iell ABJAAETCS CYIECTBEHHOE CHUXKEHHE
TBEPJAOCTH MPH 31AYUTENBHBIX Bpe3axX 3aKPLITHIX PYUbes.
[Tostomy HabuiojaeTcd NOBBIUEHHBI U3HOC B r1y0HHE 3a-
KPBITBIX pyubeB. YBeAHueHHE OTGENEHHOrC CJ0S BpAL JH
uenecoofpasHo, Tak KakK MPH 3TOM CHHUIKASTCR [IPOUYHOCTD
sankop. [IpumeHenne npohHIHPOBAHHLIX BAJIKOB 3aTpya-
H2HO BC/IEUCTBHE MaJNO0f INIMPUHEL 3aKPITLIX PYUbEB.
Cranbiible Bajiky 33 HCKJOUEHUEM OGKUMHDLIX KjeTel
OPUMEHSHIOT DPELKO BCJAEACTBHE HX MEHbIIell H3HOCOCTOM-
J
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Puc, 58, Posnxopas BBOAHAsS KOpOGKa jJis NPOKAaTKH TaspoBoft
cTafHu.

KOCTH M JIOPOTOBH3HEL. IIpH mpoKaTKe Ha CTAJbHBIX BaJ-
Kax [pH BLICOKOH TeMmepaType HaG/IOfaeTCsl HaJuNaHue
W HaBapuBalHE HA NMOBEPXHOCTH KasHOGpOB YACTHUEK METaJ-
Ja. BMATHHEBI H HaBapbl Ha BaJKax 1alOT OTOEYaTKU HA IPOKa-

ThiBaeMbix ronocax. Muorga BCTpEYAETCA KOM6HHHpOBaHHO€ -

HCNOJIL30BAHHE BAJNKOB, KOIA B UYEPHOBHIX KJeTAX s
yaydlieHHa 3axpaTa B PeOpOBBIX Kanubpax NpHMEHSIOT
OIHH cTalbioll BaAOK, a Apyrot uyryuHsld. [lpn 3ToMm uy-
FYHHBI BaJOK UCNOAb3yeTes A1 KalHOpPOB C 3aKPBITHIMH
PYUbSMH.

HACTPOMKA CTAHA

[Ipu ocBOeHHH TaBPOBOH CTaNd B APOLECCE HACTPOHKH
craHa HeoOXOAHMO BHAuase 3a CueT H3MEeHEeHHA pa3MepoB
HCXOJIHOTQ CEUEHMs MONYYUThb yMEHbLUIEHHE BBICOTHl CTeH-
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K{ B HHCTOBOM Kanubpe He Goece 2—4 MM, He obpailas BHA-
MaHH$ Ha He3anoJiHeHHe YepHOBLIX KaaubpoB. 3arteM B Cay-
yae HEOGXOIHUMOCTH MO YC/JOBHAM NPOKATKH IJAHHA CTEHKH
13 NMPeJuucToOBOrc Kajln6pa Mo:KeT OblTh yBesiHueHa.

st KoHuTpoJisi, o0cOGEHHO (IPH OCBOEHHH HOBHIX TABPOBBIX
npoduner, 1 TeM 6onee HECHMMETPHUHBIX, OTOHPAIOT 1POOL!
N070C OT BCeX KaaHOpOB, ONPeNesioT pasMepbl U CpaBHU-
BAIOT UX C KOHTPOJIbHEIMK WwabaoHam#. Takum cnocobom
MOXKHO HeNoCPe]CTBEHHO Ha MPOKATHOM cTaHe BbIABHTb
OTKJIOHEHHS OT PACuUeTHOro pex<uiMa 06xKaTHi Mo npoxoiam,
NPOU3BECTH KOPPEKTHUPOBKY OBxKaTHH W n30€KaTb TeM ca-
MBIM HeonmpaBAaHHBIX 3aTpat BPeMEHH Ha OCBOEHMeE.

B nnacroBelx kajqufpax HesanoJHeHHe NOJOK MO TOJ-
ILHE MOXKeT NPHBECTH K UX CAydyafiHOMy H3rdGy B TY HJH
ApYryIo cTOpoHy. Ecan nnacTtoBslil Kanubp sBJIAeTCa Open-
YUCTOBLIM, TO Ha OTHAENbHBIX MOJOCAX MOJy4Yaercs pasias
WIHPHHA MOJIOK, BHIXOARIIAS WHOMMAA 3a Npefedbl Jomycka-
eMBbIX OTKJOHEHHH NpH acHMMETPHUYHOCTH MOAOUIBBl OTHO-
cHTe/NbHO OCH creHKH. [Ipn srom norpefyercs 1epuoiu-
yeckan HACcTpolKa CTaHa, CAep:HBarouias PHTM palboThl
H CHUXKAIOWas MPOH3BOAHTENBROCTD.

Ecnuy npu npoxarxe no cxeme // (puc. 27, a) B Kauect-
Be (OPMUDYIOLIETO HCMOJIb3YeTCA CHMMETPHUHBIN [J1aCTO-
Bblil Kaqu6p, TO TOHKasi npaBas 4acTb pacKata, nonaiao-
11as B BBUTYKJOCTh TPETHETO IO XOAY MPOKATKH Kajnubpa,
MOXKET 1J01YUUTh H3MHG, UTO 3aTPYyAHIET AabHEHYIo npo-
KaTKy. Packar M3 KOJOKOABHOTO Kajubpa C npakTHUYeCKH
OTCYTCTBYIOIIMMY [OJNKaM{ fPH INpOKaTKe B CJeNyIOLeM
3a HWUM peOpoBOM Kannbpe fperepreBaer CJACKHYIO Aedop-
maudio. Tipn sToM aaroaaps BEINYKJIOCTH KOJOKOJALHOIO
Kanubpa HaGmopaeTcst (PUPOCT (MEHBIIHH, YeM pacueTHbIH)
IUHPHHBL NOJ0K. B pesysbraTe roToBhI NPOPUIbL MOMKET
MOJYUHTECS € YKOPOUGHHBbIMM TNosxamHu. [logoGHoe sBie-
HHE BO3MOXKHO I/ CUMMETPHYHBIX NJ4acTOBBIX KaJHGpoB,
& TakXXe NpH HeNpaBHJbHOM 3aMOJHEHUH 0epBOro 1Jacro-
BOro Kanufpa, a cjiefloBaTeNbHO, M BTOPOrO 00 THTOBOH
cxeme [/. [TosTomy /15 KOHTPOJIS NpU HacTpoiike cTaHa cre-
LyeT [0J1b30BaThCA HaKHAHBIMHM WaCJOHaMH, TO3BOJAIOUIH-
MH omnpefeiiTs AJHHY NpaBoH u JeBoll yactell npokxarbiBa-
eMBIX T0JI0C B NJ1aCTOBHIX Kaau6pax M rpu HeoBXOAWMOCTH
NPHBECTH HX B COOTBETCTBHE CO CXEMOli NPOKATKH.

[Ipy ucnosnb30BaHMM B KauecTBE HCXOAHOrO CeuYeHHH
KBaJpaTHOrO M JPYTHX TMPOCTBIX CeUeHHH [Jf MPOKATKH
MaJBIX pa3MepoB TaBPOBOH CTalH Ha MEJKOCOPTHHIX CTa-
Hax cjelyeT YCT4HOBHTHL OOBOJIIbIE anmapaThl A8 3aJaun
KWCXOLHOTO Ceuends B nepBblil dacoHHBA Kanubp., Ecnn
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(acoHHbIH Kaau6p pe6poBoro Tufla H KaHTOBKa He Tpely-
0TCsl, TO HanpasJ/ieHHe, HalNpHMep, KBaApaTa He BHI3BIBAET
3aTpynHEHHH, TaK KaK NpU IHArOHANbHOM PacloNOKeHHH
KBaJpaTHOro Kaaubpa B BaslKax 3ajaua B hacOHHBIH Kaaubp
pe6poBoro THNA NPOH3BOANTCA TaKKe (10 Iuaronanu. B ciy-
yae MJACTOBOTO pAaCIOJOXKEHHS MNepBOoro (pacoHHOTO Ka-
nubpa KBalpaTr 3ajaeTca MaalMs, MO3TOMY HeoOGXoAHMa
KaHTOBKA NpPH MPOXOXKJEHHH no OOBOAHOMY anmnapary.
CkpyunBaHHe KBajpaTHo# nojocsl Ha 90° npu npoxoxne-
HHM ee 10 OOBOJHOMY annapary JOCTHTaeTcsl CMelleHHeM
BaJKOB, H3 KOTODBIX BbINycKaerca Ksagpar. [Ipnunno#t
CKpYuUHBaHHS fBJsETCS BO3HHKAaWOMWAsA OT CMeUIeHHS BaJ-
KoB napa cua. Ilna Toro, 4ro6nl B KBaApaTHOM, a TaKxKe
OBaJibHOM, POMGHYECKOM, KPYT/IOM M AMIHYHOM Kaaubpax
NPOHCXOANJIO CKPYUHBaHHE TIO YacOBOH CTpeJiKe, HeO6X0au-
MO BEpXHHI BaJ/IOK CMECTHTb BJIEBO, €CJAH CMOTDETb 110 Ha-
NpaBJeHHI0 NPOKATKA NoJIockl. IIpH CMellieHHH BepxHero
BajKa BIP&BO MPOU3OHIAET CKPYUMBAHHE MOJOCH [IPOTHB
qyacoBOH CTPeJIKH.

[Ipu NpHMEHEHUH B KayecTBe HCXOLHOTO CeueHHs pomGa
WM oBasNia M NpPH 3ajaue HX muawMs (acoHHHIH KanauoOp
MJ1acToBOrO THHA NoTpebyeTcA KaHTOBKA noJsoc Ha 180°,
TaK Kak 3TH CEYeHHS He MOr'YT nepefiaBaThCsl N0 0GBOJHOMY
annapaty, €cJH HX 60Jibllasi OCb paclloslaraercs ropH30H-
TaAbHO.

Heo6x0AHMO OTMETHTB BO3MOXHOE JONOJHHTENbHOE
CKPYUHBaHHME TOJIOC TaKkKe OT HeNpPaBUJbHOH YCTaHOBKH
BBOJAHBIX ¥ BBIBOJAHBLIX MPOBOAOK ¥ NPH OTKJOHEHHH BaJKOB
OT TOPH30HTANBHOIO MOJIOXKEHUS BCJEACTBHE HeENpaBH/b-
1101 YCTAHOBKH HJIH HePaBHOMEPHOro H3HOCa MOALINIIHI KOB.

[Ipu nosyuyeHHH pasMepoB TOTOBOrO NPODH/sS B COOT-
BETCTBHH C JONYCKAEMBIMH OTKJOHEHHAMH OCHOBHOH KOHT-
poJb B [POLECCE HacCTPOMKH H NPOKATKY NPHXOAUTCA OCY-
eCTBAATD 3@ TEMH 3JeMeHTaMH npodu/as, KoTopsle (GopMHu-
pPYIOTCA B OTKPHITEIX pyubsX. Ecau 4MCTOBOH KanuOp peb-
pOBOTO THIA, TO PasMepPhl CTEHKH MO BLICOTE NPH 3aNOJIHE-
HHH 3aKPBEITOrO0 Pyubss MOTYT H3MEHATbCA B HEOGOJbILHX
npeienax. BrpicoTa CTeHKH H3MEHsieTCsi 00 Mepe H3Hoca
BAJKOB M NpH HACTpofixe cTaHa 3a CUET TOJALIWHK TOJIOK.
Tak xaxk KONYCKH Ha TOMIHHY NOJOK HeBGOMbIINE N0 CPaBHe-
HHIO C IOTyCKaeMbIMH OTKJOHEHHAMH M0 BhiCOTe NpodHuis,
TO €CTeCTBEHHO, YTO H3MEHeHHEe pasMepa M0 BBICOTe CTEHKH
TaK:Ke He3HauuTe/ bHO. TOJMIIKHA »Ke CTeHKH TOTOBOro npo-
buna onpenensercd NpefUHCTOBLIM KalHOPOM H JIETKO pe-
ryaupyercs. OCHOBHbIM pasMepom NpodHu.if, KOTOpLIH npH-
XOAHTCH IIOCTOSSHHO KOHTPOJHPOBAThL, HABJIAETCS MIHPHHA
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00K, 3aBUCAlIaf OT BEJIMUHMHB YHIHDEHHS B UYHCTOBOM
Kanubpe W TeXHOJOTHUYecKHX (akTopoB. llIHpHHa MOAOWIBL!
I Ka:KJIOH MOAKH MOXET Pery/aupoBaThcs CTENEeHBIo 3a-
NOJNIHEHU S MOJOK MO TO/AMIHHE B [JACTOBOM [1PELYHCTOBOM
kanubpe. Kpome Toro, MHOraa 1ejecooOpasHO H3MEHATH
ITHPHHY NOJNOK B NPEAYHCTOBOM KaaHOpe 32 cueT H3MeHeHH
paccTosHUS MeXAy Ba/dKaMmHu. B uucToBbIX Kasiubpax mnjac-
TOBOIO THNAa OCHOBHBIM KOHTDOJMMPYEMBLIM Pa3MepoM sBJfi-
eTca AJHMHAa CTeHKH.



NPUNTOXKEHUE

Kannbposky TaBpoBbix apodudelt, MpeAcTaBaAOLIHe 3HAUHTENb-
Helfi HHTepec AJA KajauGpOBWHKOB H TeXHOJOrOB NPOKATHHIX UEXOB,
npuBeleHs Ha pHe. 59—72. .
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Puc. 59. Kanubpoeka mpopuas Ne 37, nexonnoe cedendc 40 X 32 mm

(a); npoduaa Ne 452, ucxoaHoe cewenue 28 X 13 mm (6); npoduns

Ne 453, ncxonHoe cevene 28 X 23 MM (8) KJst meTany «AOMOJHHTE/Ib-

HoIll MOJIIOC: Ha JAHHefAHOM ABYxKJeresom crae 180 OwmyTHHHCKOrO
MeTaJ1yPru4eckoro 3aBoja.
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Prc. 60. KaanGporka npopuas Ne 892, nexolroe ceuenne — Kpyr 46 mm (a); npoduas Ne 36, ucxonHoe
ceueHHe — KpyT 40 MM (0); AN JeTallH <MOJIOC» HA wWecTHKJIeTesoM trape 300 [0 «Mikcranes(A —
roToBRI NpoduJb),.
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Puc, 62. Kamubpoeka npoduss Ne 411 ans fetanm <novoc» Ha auHei-

HOM JBYXKJETeBOM CTaHe
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180  OmyTHHHCKOTO
3aBOAa (ucxoaHoe ceuende 38 X 25 mm).
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Prc. 63. KanuGposxa npoduna Ne 297 15 feTatu «AONOAHATENbHLI
NOMOCY Ha JIHHEHHOM AByXKJaeTeBoM cTade 180 OMYTHHHCKOTO MeTad-
NYPIHYECKOTO 3aBOAA (MCxoiHOe cederHe 30 X 30 mwm).
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Puc. 65. Kannbporka npoduas s NOJIOCOS TeilepaTopoB 3/eKTpo-
MallHH Ha JHHeHHOM ueThipexkKJeTesoM crate 500 I'ypoesckoro merasns

TyPruyecKorc 3asona (TOTOBbIN UPOGUID).
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Puc. 66. Kanubposka Tasp
32 K 32 MM (@) ¥ TaBpPOBOTO
(6) s OKOHHBIX H (oHApHbI

Bom crane 250 HYycoscKoro MeTanlay
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npohu/aA HCXONHBIM CEUEHHE
X fepernieTos Ha NHHEHHOM BOCHMUKJETE:
PrHYecKOTO 3aBOA3s
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Puc. 67 fKann6porka noso-
Chl U151 3JIeKTPOJABHIaTesel
Ha [1aXMaTHOM JeCsiTHKJe-
tepoM cTtaHe 300-1 Maruu-
TOTOPCKOrO MeTaJsJ1ypruye-
CKOro KOMGHHATA.

Puc. 68. Kanu6poska cre-
UHaNBHOTC TABPOBOLO TPO-
buasa 263 X 68X 38X 35 MM
Ha 3Hrs3arooGpasHoM HeBsi-
THKJACTeBOM cTake 500 Ky-
3HEILKOTO  MeTasTypriuec-
KoTo KomGHHaTa (MCXOXHOE
cedeHne 240 X 160 MM)

J5, ¢

M N o
<
! _ M &
,_‘t_jg " i N
Q ~ = —
S
S 7 - - - 28
9 S I
s 2 57 /7 50 5
13,5
93 30,6 4 I jowy 17
2 ,__’3£>‘ Y "’
o
™
17
L) ’ . 8
- - Y2 =
VAR <=
165, 35 /53
‘® N F’ & v
¥ 2 i 57 1
= 72 7
a J 5;\} w @
hrY L) 3 S —
J 2 _:E - -
il
AN I v 72
8 7 . g
4
l‘}‘ 442
2 !
4 ol EE"; 0,5
N AR S
. B3
X
6!
I &%)
@ ' 443 —
! l A N _r<2
o AN 172
™ = #5° R
g
z 90 2 by AL
g S\
] &
RLE | pg H
I RES ]
50%2,6
Puc. 69. Kannbposka crennpohuas s sJeKTPOJIH3EPOB HA JHHeHs
HOoM uYeThlpexKieresom :TaHe 500 TypbeBcKoro meranaayprH4ecKoro

gapoja:
A — roTOBHIH NpodHIb
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Puc. 70. Kamiéposxa OpOpHAS «MOMIOC» Ha JIHHEHHOM 1\ ATHK.eTeBOM
crade 450 MeTaJnyprHuUeCKOro 3aBoia «Cepn n Moaor»,
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Puc. 71, Kanubposxa npopuas

oKOHHOIO mepenyieta Ne 9 na Jau-
HellHOM BocbMHKMeTeBoM cTane 250 YycoBCKOTO MeTalayprHyecKOro
3aBoja,
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- 72, KanuGposka Taposoro
npoduas 5C X 50 X 7 muM (uc-

Pu

XOJAHOe ceuenne 52 X 52 Mm .
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