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Asropm

NPEAHCJ/IOBUE

BrICTpopexylas cTanb Hallja WHPOKOe NpHMeHeHHe B MAIlHHO-
CTPOEHHH JJIs1 pexyliero uHCTpyMenTa. Hapsany ¢ xpyruMu marepua-
JaMH OHA NO3BOJISIET HCIOJb30BaTh B NMPOHU3BOACTBE CKOPOCTHHIE Me-
TOAB 06PaGOTKH METaJJIOB PE3aHHEM. .

HarotoBaenne GhICTpOpexyllieii CTajH JOBOJIBHO CJOXKHO M CBf-
3aHO C pellieHHeM TPYAHHIX 3aJiay Kak NPH BHILIABKe, TaK H NPH AaJb-
Hefiwe#t ee o6pa6orke. Oco6eHHO GOJbIINE 3aTPyAHEHHST BCTPEYAIOTCS
NpH NMPOEKTHPOBAHHH KaJIuOPOBKH BaJKOB.

Hama npoMHIIeHHOCTD H HayYHO-HCCJEAOBATENbCKHE HHCTHTYTH
HAKOIIHJIH JOBOJBHO MHOTQ MarepuaJia no o6paboTke gaBJjeHHeM GBHICT-
popexyuue#i crand. ITosTomy Haspesa HeoGXOAHMMOCTb OGOGIIUTL STH
ZlaHHBIE H OCOGEHHO Te, KOTOPhIE OTHOCATCS K MPOEKTHPOBAHHUIO KaJH0-
POBKH BaJIKOB.

B 3agauy aBTOpOB 3TO# KHHI'M He BXORMJO OCBellieHHe TeOpeTHye-
CKHX BOMPOCOB KaJHOPOBKH BAJIKOB, TaK KaK OHM JOCTAaTOYHO IOJIHO
OCBEIlleHH B psifieé KaNHTaJbHHIX TPYJAOB, H3AAaHHHX B [OCJAeLHHE
MSATh JeT.

B paHHOH KHHMre paccMaTpUBalOTCs CJelyIOlHEe OCHOBHBIE BO-
NIPOCHI: i :

1) BausiHMe OTHEJNbHHX (PAKTOPOB HAa MJIACTHYHOCTH GBICTPOPEXKY-
Iefi CTaNM MPH BHICOKHX TeMIlepaTypax; :

2) ocHOBHbie BUAK Gpaka Mo BHHe KaJAHGPOBKH H rJaBHHIM o0pa-
30M 0o6pa3oBaHHe BHYTPEHHHX TPEIIMH B CEYEHHH 3aroTOBOK H NyTH
ero yCTpaHeHHs,;

3) ananus neficTBYIOMMX H ONPOOOBaHHHIX paHee KaJHGPOBOK;

4) opraHusauHs MWaGJOHHOrO X03AHCTBa H onpejeseHHe OCHOBHBIX
pasmepoB, HEOGXOAUMBIX JJISt TOCTPOEHHUS M1a6GJIOHOB NpocTeHIIAX NpPo-
dusei.

Bce 3Ti BOMpPOCH pellaloTcs HAa OCHOBe NPAKTHKHM PaGoThl HaIIKX

'3aBojioB, pabor coBerckux yueHux: M. M. ITaBnosa, C. HU. I'y6kuHxa,

A. U. Ieaukona, JO. M. UnxukoBa H Ap., a TaKxke paloT nepefoOBHIX
MPaKTHKOB-NIPOH3BOJACTBEHHHUKOB ——|B. O. BeJsosepoBa| H  HHX.

|II. J1. PoTe6epr.|B KHHrY BKJIIOYEHHI TaKxke HCCJeJOBAHUS aBTODOB.

ABTOpH npHHOCAT ray6okylo 6aarogapsocTs nHxKeHepam H. K. An-
ubidepoBy u A. B. Jlackuny 3a psif BecbMa LEHHBIX yKa3aHHH H cose-
TOB, CAeJIaHHHIX MPH PELeH3NPOBAHHM PYKONHCH, a TakxkKe KaHA. TeXH.
nayk WM. . ActaxoBy 3a TpyA o pefakTupoBanHio Kaurs, A. JI. Ipo-
TacoBOM, 3a OMOLIb B TEXHHYECKOM O(GOPMJIEHHH DYKOMUCH KHHIH




6 ITpeducaosue

u JI. B. Bapaamosoii 3a rpaduueckyio pa6oty no opopMieHHI0 pH-

CYHKOB H AHMarpaMM.
* %

*

B nacrosime#t kaure raase I, IT u § 1, 2 raaswu 111 sanucanm HHXK.
A. A. TlporacouMm; raasu IV, V u § 3, 4 rmasu IIf — unx.
I1. T1. 3yeBniM. OGmiee PYKOBOACTBO MO MOATOTOBKE KHHIH K H3[JaHHIO
ocymectaasaocsk A. A. TIpoTacoBuM.

I. CTPYKTYPA, CBOUCTBA H TPEBOBAHHY,
NPEADBABIAEMBIE K BBICTPOPE)XYUIEA CTAJIH

BceaenctBue GoJbIIOH CKOPOCTH pe3aHHs, IIHPOKO NpPHMeHseMOol
Ha HaIIMX 3aBOJAAX, OT PeXYILIEro MHCTpyMeHTa TpeGyeTcsi BLICOKas
KPaCHOCTORKOCTb HJIH TEMJIOTBEPHAOCTh Y 6OJIbIIOE CONPOTHBJIEHHE H3-
Hocy. DTuM TpeGoBaHHSM oTBeyaeT OhICTpopexyuiass crajb, o6Ja-
namoias NepeysceHHEIMH CBOMCTBAMH, KOTOPHleé He YMEHBIIAIOTCH
npH HarpeBaHuH npuMepHo 0 600°. B npOMBINJIEHHOCTH MOBCEMECTHO
HCHOJb3YIOT HanboJee XoA0Bhie OLHICTPOPEXKYIlHE CTAJIH JBYX MAPOK —
P18 u P9 (ta6a. 1).

Ta6auna l
Xumuuecknil coctas Guicrpopexymed crain mapok P18 u P9

Coaepxadne 9JeMeHTOB, 9/,

Mn | Si Mo‘ Ni ‘ S P
(o] E— Cr w v
He Gonee He Bonee

Mapka

P18 0,7—0,8 | 0,400,40{ 3,8—4,4(17,5—19,0| 1,0—1,4] 0,3 0,4/0,030,03

P9 0,85—0,95 | 0,400,40| 3,8—4,4/8,5—10,0| 2,0—2,6| 0,3, 0,40,030,03

Ilpu Meuyanune, ITpH cofepxasun B cTani Mapku P18 0,3—1,0%, Mo H B CTanH MapKu
P9 0,3—0, 69, Mo HX MapKHPYIOT COOTBETCTBENHO P18M u P9M.

BricTpopexymiast CTajJb OTHOCHTCH K JefeGypHUTHOMY KJjaccy H B
JINTOM COCTOSIHHH HMEET TaKyIO XKe CTPYKTYDY, KaK M GeJbifi I03BTEK-
THYECKHl yyryH — JiefieGypHTHAs 5BTEKTHKA B BHJe CETKH, OKPyXKalo-
mwef TBepAHA pacTBOP, C OCTPOBKAMH KapOHAHOA CTPYKTYpHL. Jlexe-
GypuTHas SBTEKTHKa HMeeT «CKeJleToOGpasHbifi» BHJ, e IUIACTHHKH
KapGHIOB 4YepeayioTcs ¢ aycTeHHTOM (pHc. 1).

B sutofi cTanu HMeloTCS KapGHIB TPeX THIOB, BHIACIHBILHECHT B
pasHoe BpeMsi B mpouecce oxJaxzexus. IlepBuunbie Kap6uanl o6pa-
3yIOTCSt B BHJle 9BTEKTHKH (ee OOhIYHO Has3HBaloT JeneGypurom). Ilo-
cJie 3aTBepAeBaHusA NPH JajbHeALIeM OXJaXKeHHH CJAHTKA M3 aycre-
HHTA BHAEIAIOTCSA BTOPHYHBIE KapOHAL! H, HAKOHEIl, IPY TeMIeparype
A; (800—850°) Hacrynaer nepJuTHOe MpeBpallleHHe, T. €. pacnan
ayCTeHHTa Ha JIETHDOBAHHLIA (peppPUT U MeJKHe (IBTEKTOMIHLIE) Kap-
GUIHL.



8 Crpyxrypa, ceollcreéa u Tpebosanus, npefvasanemble K CTAAU

-

Tonmuna JeneGypuTHO#H ceTky (MepBHYHBE KapOuAR]) MO ceyeHUIo
CJAMTKA pas3JinyHa — Ha nepHdepHy CINTKA OHAa TOHbILE, YeM B LEHTpe
(puc. 2, 3 n 4).

Ipu nccieioBaHUH BJMSHHS Beca CJAUTKA HA TOJNIIHHY KapOHIHOR
ceTKH 06paslH HJs MHKpPOaHaJu3a oTéupalM M3 LeHTPa M Kpas
CJIMTKOB pasHoro Beca. M3 puc. 2—4 HarasigHO BHAHO, YTO HA CTPYK-

Puc. 1. Jlene6yputnas I3BTeKTHKA B JMTOH GHCTpopexymek
cram. X1000 .

TYpy LleHTpa CJIMTKA BeC ero BJAHAET HE3HAUNTEJIbHO, CTPYKTYpa XKe re-
pHudepHH CYIIECTBEHHO 3aBHCHT OT BeCa CJIHMTKAa — ueM GoJbllie Bec
CJAUTKA, TeM GoJibllie MJIONajb JeAeOYpPHUTHHIX BKAIOYeHHH (TabJa. 2).
Ta6auua 2 Tonumuna  xegeGypHTHOH
3aBHCHMOCTE NJOWANH JEREOYPHTHAIX CETKH OKashiBaeT BJAHSHHME Ha
BKMouenHii or Beca cautka (T. C. Yepusy) COMPOTHBJEHHE JHedOpMAnMu:
yeM TOHbINe JexeGypuUTHan
Bec comexa Miaowaxs ;-:,f,:gymm'x ceTka, TeM OoJible €€ COompo-
- i THBJIEHHE nedopMalHH. ITo
uentp cantka | xpaft canTxa o0bsCHSIETC TeM, YTO IIpH
YMEHBLIEHHH TOJIIMHBl CETKH
yBeJIMUMBAETCa  IMOBEPXHOCTH

1o 5.8 e M, CJIeOBATEIbHO, TOBEPXHO-
700 8,0 2’1 CTHasi SHEPrus, a 3T0 TPHBO-

AMT K yBeJHYEHHIO COIPOTHUB-

JeHus pedopmanuu Jenedy-
NMpumeuanue, IlpuBefens cpeAHue Aav- DHTHON CeTKH.

weie U3 HaMepenult 100 nonelt wanda. TePMOOGpaGOTKoﬁ .nenedy

-

7

ypa cIuTKa GHICTpPOpEXYmEel cTajay KpyrJoro ceuenus ecoM 750 k2. X500:
6 — Ha paccTOAHHH 10 MM OT NOBEPXHOCTH C/AMTKa

q

’

4 — B UEeHTpe CJHTKA;

Puc. 2. Mnfxpocrp
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12 Crpykrypa, ceodicrea u Tpebosanus, npedvasasembie K craiu

puTHasA ceTka He pas6uBaercd. Tak, yCTaHOBJEHO, YTO AaxKe TPeMs
focJieoBaTebHEIME HarpeBamMu B mpojo/keHde 6 wac. mpu 1150—
1205° ¢ nocienylioUiMM OXJaxAeHHeM B [eYH ee He yJaajoch paspy-
wuTs [1). dro ymaerca ¢ GonbluMM TPYAOM, TOJBKO B Iponecce ro-
psivefi MexaHMYeckol 0OpabOTKH, HalpHAMEp, KOBKOM H MpPOKaTKOH
¢iintka BecoM 200 K2 MpH OTHOCHTEJIbHOM CyMMapHO# cTeneHu o0xa-

Puc. 5. MuxpocTpykrypa ofpasiia muaMerpoM 8 mx,

NOJYYEeHHOro MPOKATKOA CJAMTKAa KPYIVIOrO CeueHus

secoM 200 xz mapku P18 no cxeme: CJMTOK — KBal-

par 83 mM — xBagpaT 36 MM —>KPYT AHAMETPOM
8 mm

LW

-

t

tHa 98,529/d. Ilpu npokarke 3TOro cjuTKa 40 Kpyraoro npobHis gua-
l\(d&TpOM 8 mm nocrurHyr 6ann 3,0 no xkapOHAHOH HEOAHOPOZHOCTH
puc. 5).

K onHOMYy u3 OCHOBHHIX CrelH¢pH4eCKHX CBOACTB JHUTOA OHICTPO- .

pe}xym.eﬁ CTaJlH OTHOCHTCA €€ He3HayHTeJibHasg TENJAONPOBOLAHOCTD,

NOYTH B TPH pasa MeHbllas IO CPABHEHHIO < MaJOYrJepORHCTOMH -

craabio (puc. 6).

BcaenctBue atoro GsicTpopexyinas CTajdb YyBCTBHTENbHA K pe3-
KOMY HarpeBy, B OCOGEHHOCTHW, €CJH CJIHMTKHM Nocie pasbopa JHTel-
HOH KaHaBH B CTaJIeIMTEHAHBIX I€Xax He mojsepraiu otTxury. Ilo-
3TOMY NpPOROJKHUTEJNbHOCTb HAarpeBa CJHTKOB COIJIaCHO HHCTPYKLHH
NOJI2KHA COCTaBJATh:

Crpyxrypa, ceolicréea u Tpebosanus, npedvasasembie K cTarl 13

IMTpogomxkuTeL-

Mapka cTand Bec caHTK1, %2 HOCTb HarpeBa
. Yac,
200 8
P18 { 300 10
200 ' 7
P9 { 300 9

IIpu GOABLINX CKOPOCTAX HArpeBa, 0COGEHHO NPH HHU3KHUX TEMIle-
paTypax, CJHUTKH paspymalorcd; BO H36exkaHHe 3TOIO TeMIepaTypy

S

™
ta

——
==
]
]

Kospuyuewn menronposodwocmu A,
Karfomn. 2oao cex
Y
adaNaIDINE]LS

- %
Ny Nggx Qn [ [Q|20]0
ai WS BRRE Y (SR
le el
z z r r r

lbynna cmared

~

Puc. 6. Knaccubukauus cranefi no ux Tenaonpo-
BOAHOCTH

I3

B XBOCTOBON YaCTH HarpeBaTeJIbHOH NeYd He PeKOMeHIyercs Aep-
xatb BHIe 600° ,
BricTpopexymasa crajn nocrasisercss NOTpeOUTeNIAM B BUAE MPO-
CTHIX Mmpo¢uiei: Kpyra, kBagpara B cootBerctBuu ¢ [OCT 5650—51
# nosioctl — I'OCT 4405—48. Ilpu npuemke roroBoro npodus KOH-

. TPOJHPYIOT He TOJBKO OCHOBHEIE pa3Mepnl CE€YE€HHs, MJIHHY, BHHTO-

o6pasHOCTb M KPHBH3HY NPOGHJs, HO M KayeCTBO €ro TOBEPXHOCTH,
IonyckaloTcsi JMIbL Te MOBEPXHOCTHHE AedeKTH, Mocje yAaJeHHs
KOTOPHIX 3aYHCTKOH pa3Mephl CedeHHs yMeHbIIAalOTCAd He 6ojee YeM
#a 0,5 monycka Ha nanHbii pasmep. K nosepxhnocTHnM aedekram oT-
HOCSITCSI: TPEIMHKI, 3aKaThl, IJIEeHH!, BOJOCOBUHBI U JD.
KonTpoaupyercsas Take MaKpOCTPYKTypa CTaJi{, onpejejseMmas
[0 BHAY H3JOMa W MaKpOTPaBJEeHHEM TeMIJIETOB IMPH MJaBOYHOM
KoHTpoJle. M3JioM cTasu B COCTOSIHMM NMOCTABKH AOJKeH OHTb OBHO-
POAHHIM, MEJKO3EPHHUCTHIM; B HeM He AOJXKHO OHThb NyCTOT, My3hl-
pefl, IJIAKOBHIX BKJIOYEHHH, NMOCTOPOHHHX MPOCJAOeK H 6JIeCTOK.



11 Crpyxrypa, ceoicrea u Tpebosanuf, npedsasinembie K CTAAU

Oco60e BHHMaHHe 3aBOAK-NOTPeGUTENH MHCTPYMEHTANbHOR GHICT-
popexyuieil crann o6paiaiT Ha KapOuaHyo- HGOAHOPOIIHOCTb H riay-
6uHy 06€e3yrJepoxkKeHHOro CJod.

F'OCT 5952—51 (puc. 7) pomyckaer cjaeAyiowui 6anaa mno Kap
6uaHOA HEOJHOPOJHOCTH:

JuameTp Kpyra uau
CTOpOHa KBIJPaTa, Mat

He Gonee 4 . . . . . e o 40
» » 55....... Ceuime 40 ao 60
> » 70. ..., .. Ceuue 60 o 80

Ons npodunedi ¢ xuameTpoM Wi CTOpoHO# cBHite 80 mu Gann
yCTaHABJHMBAETCHA COIJIallleHHeM CTOPOH B 3aBHCHMOCTH OT HasHaye-
Hua cranu. Jnia peab6oHapesHBIX NJanlek, K0JGHAKOB st 3y6uaThiX
KoJieC, TPOTSAXKEK M 4YepPBAYHHX (pe3 Mo TpeGOBaHHIO MOTPeOHTENA
3aBOA-TIOCTABIIMK 00S3aH MOCTaBJATb CTaJjb 1O KapGHAHON HEORHO-
poxHOCTH ¢ 6anyioM He Gojee 4,0 s npopuiefi ¢ JHaMETPOM HJH
cropoHo#t 40—60 xx u ¢ 6annom He Gosee 5,0 ans npodunei ¢ gua-
METPOM HJIH CTOPOHO# CBBIe 60 U Ko 80 mm.

Ilkana no xap6umHOf HEOXHOPOXHOCTH GHICTPOpexKyuiell CTaJH,
npeaycMorpennas [OCT 5952—51, cocraBjieHa Ha OCHOBAHHM CTaTH-
cTHYeckoll o6paGOTKH ONBITHHIX HAHHBIX MO 3aBHCHMOCTH CTOWKOCTH
MHCTPYMEHTa OT CTPYKTYPH OHICTPOpeXyllell CTaJ# B COCTOSTHHH MO-
craBkd. JlJs1 Kaxporo pasmepa NocTaBJjsieMHX npoduiefi ycTaHOB-
JieHH onpefie/IeHHble HOPMHBl MO KapOHAHOH HEOAHOPOJHOCTH, KOTO-
phle HYXXHO GYyAeT NepecMOTPeTh B Cjydae H3MEHEHHs YCJIOBHS MpPO-
H3BOACTBA, (IO3BOJIAIOLIHE TIOJAYYaTh OLICTPOPEXYHIYIO CTajdb C MO-
HHXKEHHBIM 6aJsIOM MO KapGHAHOX HEOJHOPOXHOCTH.

CTOHKOCTD HHCTPYMEHTA TeM BHIIE, YeM HHXe 6Gaan no Kap6ui-
Hoft HeogHopomuocTH. ITo pamneiM E. M. Mauuukunofi {2] xauniayy-
LIAMH TEXHOJIOTHYECKHMH H SKCIUIyaTaUMOHHHIMH CBoHCTBaMu o6Ja-
naer GLICTPOpexylIas CTajdb ¢ Kap6HAHOH HEOXHOPOZHOCTBLIO, COOT-
BeTCTByIOLIel 6aanam 1—3.

CnpasegauBocth TpeGoBaHHA 3aBOAOB-NOTPeGHTENel MO yXKecTo-
YEHHIO HOPM MO KapOHIHOH HEOMHOPOZHOCTH GHICTPOPEXYIIER CTaH,
HeJIb3sl ele CYMTaThb JOKa3aHHOM, TaK KaK CTOMKOCTb MHCTPYMeEHTa
3aBHCHT He TOJbKO OT CTeleHH HeOJZHOPOLHOCTH CTPYKTYPH CTaljH,
HO H OT MHOrMX (akTOPOB TEXHOJIOTHHM H3TOTOBJIEHHAI HHCTPYMEHTa
H YCJOBH# €ro SKCIJIyaranHd. TOT BOMPOC B HAcTosAliee BpeMst MpPH-
HHMaeT aKkTyaJibHOe 3HaueHHe M MpeAcTaBjsieT COG0H OAHY M3 OCHOB-
HHIX npo6saM MeraioBexerus (2, 3] Ilpu cymectBylomeft Texnoso-
MU JINTBS, TPOKATKH H jgOBKH 6ricTpopexyulell cTand 6alii o kap-
6unHOA HEONHOPOAHOCTH B FOTOBOM COPTe KoJieGJeTcst B Tex mpeze-
Jlax, KOTOpHie MpejcTaBJeHH Ha pucC. 8.

He meHee BaHEIM nOKa3aTeleM KauecTsa 6uIcTpOpexyIeii CTalu
FBJSETCA BeJHYHMHA OO6esyrjiepoxeHHOro cjos. O6e3yr/epoxeHHbIH
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Puc. 8. Pacmpesesenve MWIaBoK GHCTpopexymei crany Mapox P18 (a)
u P9 (6) no xap6uaHO# HeOAHOPOAHOCTH B 3aBHCHMOCTH OT pasMepa roto-
Bofi mpoayxkuun (mo I'. C. Yepusk):

1 — 10 20 MM, RaTaHulilt; 2 — 10 40 MM, XataHniit; 3 — 41—60 mm, KaTaHbiil;
4 — 41 — 60 mm, KoBaHbi#t; § —61—80 maM, KaTaubtit; 6§ — 61—80 mm, KoBaHLIl;
7 —cBume 80 Mm

2 Baxas 265



18 Ctpyxrypa, ceolictea u Tpebosanus, npedvasasemvle K cTAAU

caoft ((eppur + nmepexofHas 30HA) ropsiueKaTaHo# craju He JXOJI-
JKeH INpeBHILIATh HA CTOPOHY NpoduaA HOPMY, yKasaHHyo B TabJa. 3.

Ta6auua 3

Honyctumas ray6uia oGeayraepoxeHHOro cjaos
Aas Obicrpopexymeii ctaau

Tay6rHa ofesyraepoikeHHOro
Paswep cTopoHs CA0%, MM CTaJH Mapok
(Rnametpa) npoduan

e Pi8 u P9 P18M n PIM

Or 5 go 15 0,40 0,45

Cenme 15—30 0,50 0,60

» 30—50 0,70 0,85

»  50—70 0,80 1,10

» 70—80 1,0 1,35

» 80—100 1,35 1,50

U3 Bcex TpeGoBanufl, NpeAbABASEMEX K GHICTPOPEXYILUE# CTanH,
Hanbosiee BaXKHHIMH SABJSIOTCA:

1) HemomyCTHMOCTb IMIyGOKHX MOBEPXHOCTHHIX JedEeKTOB;

2) oTCyTCTBHE BHYTPEHHHX Da3pLIBOB B CeYEHHMH IUTAaHT;

3) monyyenne Ganda no KapOuMAHOR HeOXHOPOXHOCTH B COOT-
sercTBuH ¢ HopMamu I'OCT 5952—51.

iIl. OBLIUHUE CBEAEHHA MO OBPABOTKE JABJEHUHEM
' BBICTPOPE)XKYUIEN CTAJIH

1. IaacrauHOCTs M ¢H3nYecKas CYIHOCTb NMJAACTHYECKOH
! nehopManun

CnocoGrocTe Tesa JedopMupoBaThCsi 6Ge3 paspyLIeHHsi Hashi-
BaeTCA NJAacCTHYHOCTHIO. [lnacTHYHOCTL METaIOB M CIja-
BOB — OJIHO M3 IJIaBHEAINNX HX (pH3HYECKHX CBONCTB, MO3BOJAIOMIHX
NpUIAaBaTeh MM pasyiuyHyio (HopMy, HEOOGXOAHMYIO ISl TEXHHYECKHX
HeJsedt. .

. Jlannele, xapakTepuayloige IUIaCTHYHOCTb MeTajia, HCIOJb-
3yIOTCSl MPH TPOEKTHPOBAaHHH KaJHOPOBKH MPOKATHHIX BaJjkoB. OT-
CYTCTBHE 3THX CBeJleHHEl 3aTpyJHSeT PellieHHe CJeAYIOUIUX BOMPQCOB:

a) BHIGOD ONTHMaJBHHIX OGKaTHA M pacnpefeieHHe HX MO NPO-
nyckam;

6) mpoeKTHpOBaHHE PAHOHANBHHIX (OpPM KajauGpOB;

B) ONpeJeJeHHe HAaWBHIOAHEHIIHX CXeM NPOKATKH AJd JaHHOTO
npoduis pa3siMYHBIX PasMepoB.

Ho Hacrosimero BpeMeHH ellle He HMeeTCS MOCTATOYHO BEPHHIX
METOJIOB OIpejeJIeHHs: BeJHYHHH, XapakTepH3YIOIeH NAacTHYECKHE
CBOMCTBA METAJJIOB H CIJIABOB B YCJOBHAX 06paGOTKH MX JaBJIGHHEM.
Oco6eHHo crnpaBeA/IHBO 3TO 3aMedaHMe JJisi MaJONJIACTHYHBIX MaTe-
puasos (4]

B Hacrosimiee BpeMsi MJIACTHYHOCTB MeTajla ONpEAENSIOT B To-
psiueM COCTOSIHHMM NPH Pas3jMYHBIX TeMIeparypax CJelylollHMH Me-

. Togamu:

a) HCNEITAaHHEM HA PacTSXKEHHe A0 Pa3phHBaA;

6) McnbiTaHHEM YAapHOH BS3KOCTH:

B) HCORITAaHHEM Ha KpyueHHe,

I') KOBKOA M 3arubko#i mpo6, B3ATEIX BO BpeMs IVIaBKH HJH Da3s-
JIMBKH CTaJlH;

Q) MCHOHITAHHEM OCaJikOH C MOCTOSTHHOR CHJIOH ynapa;

€) HcneTaHHeM Ha KiauH (Merol Umxukosa).

HaunGosblliee pacrnpocTpaHenHe NOMy4YHIH NEepPBHe YeTHPe METOJA,
¥X 4acTO MCMOJb3YIOT NPH MJIaBOYHOM KOHTpoJe crand. [locnenmue
ABa MeTOJA TOKa NMPHMEHSIOT JHIIb B HCCIENOBaTeNbCKUX paboTax.

Bce 3TH MeTOAH HCNBITaHHA NMO3BOJSIOT ONPEACHTb Chaeldylollie
AOKa3aTeJH, XxapaKTepH3ylolliie INIaCTHYHOCTb MeTajvia H CIJaBa.

OTtHocUTeNBHOE yANuHeHKE, %, e=—?£ 100, rae Al — ymauHenHe
o6pasua; [ — pacuerHas AjMHa o6pasua, MM.

2* ‘
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IMonepeunoe cxkarue, %, = 100, rae wp M ©;, — ceuenune

o
ofpasua o ¥ nocje pasphiBa.
YnapHylo BASKOCTb, Kem/cm?,. a, .
Uucao o60poToB n A0 paspymieHus NMpH CKPYYHBAHHH.

OrtHocHTeabHoe o6xkatue, %, u= 100, roe H — tonmusza

MOJIOCH! A0 06KaTHs; h — TOJIIHHA MOJOCH NocJje 00XKaTHs.

UeMm Bhillle 3HayeHHe NOKa3aTeseill NJIACTHYHOCTH, TEM MaTepHal
mractayHee. Bce MeTaminl M CIJIaBH, HCNOJMb3yeMBle B TeXHHKe,
MOXHO pasjesUTh Ha XpyNKHe U IJIaCTHYHHE.

Mexny 5THMH NPOTHBOIIOJIOXKHEIMM COCTOSIHHSIMH MeTa/lia Mo-
ryT OHTL H NPOMEXYTOUHEIE: MAJIOMIACTHYHLIE, TMIOHHXXEHHOHR MJ1a-
CTHYHOCTH, Cpe[Heil MIaCTHUYHOCTH, BBICOKOH MJIacTHYHOCTH [5).

Boaee 20 Jer Ha3aX CYyMTaJH, yTo mojsepraTh o6paboTke Aabiie-

‘HHEM MOXHO JIMIIb T€ MeTa/JIbl H CIJIaBh, KOTOpble OTHOCATCH K
rpynne, o6Jafaiouiefi BHICOKHMH  NJIaCTHYeCKMMH CBOHCTBaMH.
B cBsiau ¢ pa3BuTHEM TeOpHH NJAacTHUecKOH. AedopMallud MpeAcTa-
BHJIOCh BO3MOXKHBIM 06paboTaTh JaBJeHHeM He TOJLKO IJIACTHYHHIE,
HO M XpYNKHe MeTaJ/LIbl U criaBbl. Tak, HanpHMep, GeJklil 4yryH, xa-
paKTepU3yIoiuica NMPUCYTCTBHEM, OCO0EHHO B MOBEPXHOCTHOM CJIOE,
xpynko#t cocrasisitomesi neMenrtura FesC, mo manumm C. A. Bapa-
HoBa [6] B pesynbrate moxbopa COOTBETCTBYIOLIEH TeMIepaTypH Ha-
rpeBa u pexuMa KoBKH AedopMupoBaJcsa 6e3 HapylleHHs CIVIOLIHO-
CTH ¥ COXPaHMJI NOcJe Tako# 06paGOTKU CBOIO TBEPAOCTb, CTaJ MJa-
CTHYHBIM H npuobpen GapxaTHCThI H3N0M. Man ciauTKE GBICTpOpE-
Kymed CTajJu C SPKO BHIPAXKEHHOH IeTepOTeHHOR CTPYKTYpOH NpH
HaJMIUU XPYIKO# cocTaBsiolledl JeneOypUTHOR SBTEKTHKY B [TEPHOA
OCBOCHHMSI CYHTAJAM HEBO3MOXHHIM Je(hOpMHDOBATH METOXOM IMpO-
KaTkd. B pe3syibraTe m3MeHeHus ycaoBuit xedopmanuu ($HopMu Ka-
Ju6GpoB, CTeneHH o6GxaTusA, CKopocTH xedopmauuu) H noxdopa OR-
THMAJbHOTO DeXHUMA HAarpPeBa OKAa3ajioCh BO3MOXHKIM CJHTKH BeCOM
1o 750 k2 npokaThiBaTh Ha GJAyMHHTe Ge3 3HaYUTEJbHHX NMOTepb Me-
Tajjla o pBaHHUHAM.
" W3 stux npumepoB cleAyeT, YTO IIaCTHYEeCKOE COCTOSIHHE Me-
TajdJa HeJb3fl CYHTATh HEH3MEHHHIM, INOCTOSIHHEIM, pa3 W HaBCeraa
'YCTAHOBMBIIHMMCS H 3aBHCSALIHMM TOJBKO OT €ro XHMHYECKOro COCTasa,
€1oco6a BHINJIaBKH, papHHHPOBKA H pasjuBKH. OHO MOXET MeHSTHCS
WIH B CTOPOHY YXyALIeHHS HJIH B CTOPOHY YJYdileHHSI B 3aBHCHMO-
CTH OT ycJoBHE nedopMalnuH MeTaJjiaa.

PaccMoTpuM BJHSIHME STHX YCJIOBHA Ha IJIaCTHYHOCTH OLICTPO-
‘pexkyliefl cTadM, NpeJBapHTENbHO HANOMHHB O (PU3HUECKOH CYIIHO-
CTH NAacTuyeckofi RedopMauny.

MeTtamibt ¥ CIVIaBH NPEACTABJAIOT COG0 KOHTJOMEpPaT KpPHCTall-
JINTOB, TMPOYHO COEMHEHHHIX MeXAy COO0A. DTO COelHHEHHe OcyIle-
CTBJISIETCSI CBSI3SIMH SJIEKTPHYECKOTO MOPSAKA (BCJIEACTBHE B3aHMO-

Ilaactuanocte u usudeckan cywrocts naacruqeckoll degopmayuu 21

HedCTBUSL aTOMOB CONMPHKACAIOIMXCH KPHCTAJJIMTOB) M UHCTO Mexa-
HHYECKHUM INyTeM, BCIEACTBHE TOTO, YTO BETBb OXHOTO JAeHJAPHTa BXO-
EHT BO BNAJHHH JpPYTOTO.

Uro6el nedopMHPOBaTE TeO IUIACTHYECKH K €ro IOBEDPXHOCTH
MPUKIaJBBAIOT BHEMHIOI chly. HopManbhas cuia, B NOJIHKpHCTAJ-
JIMYECKOM TeJle BHI3HIBAET KacaTeJbHHE HANpPsDKEHUS T, MOJ BO3jel-
CTBHEM KOTOPHIX NPOUCXOAAT rNepeMelileHHsT BHYTPH 3epHa IO OIpe-
HeJeHHRIM JJIsi MaHHOA KPHCTa/LIMYeCKOH peleTKH, IVIOCKOCTAM
CKOJIbXKEHHST WJIM NePEMEIIeHHs] KPHCTAJIATOB OJHOrO OTHOCHTEJbHO

’
]
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Puc. 9. Cxema cCKOJMbXKEHHA M IBOKHHMKOBaHWUA
(no 3akcy)

Apyroro. IIJU! KaxJoro MeraJijia HJIH CIlJiaBa B 3aBHCHMOCTH OT HX
NPHPOJAHLIX CBOACTB HMeeTCsi Onpefie/ieHHasi BeJHYHHA KacaTeJbHHIX
HanpsKeHHH, MPH JKOCTHIKEHHH KOTOPHIX NPOHCXOAAT BHYTPEHHHE He-
o6paTHMREIe NepeMelieHHs B KPHCTAIMTAX IO IJIOCKOCTSAM CKOJIb-
KeHHs (BHYTPHKPHCTa/IMTHAs AedopMalusi) HJIH HeoGpaTHMoe ie-
peMelieHHe 3epeH OJHOIO OTHOCHUTEJNbHO APYroro (MeXKDHCTaJJIHT-
Had nedopmanus). Takue HeoGpaTHMHE NepeMelleHHs NMPHBOAAT K
HeoOpaTHMOMY H3MEHEHHIO (OPMBI TeJa.

OnuuM H3 ycJOBHI XOpOlIeH IVIACTHYHOCTH MeTa/lia WM CIVIaBa
siBJIseTcsl 6GoJiee BRICOKAA NMPOYHOCTDb 110 I'PaHHIIAM 3€peH, UeM IO IJIo-
CKOCTSIM CKOJbXKeHHs. EcilM rpaHullbl MeHee NPOYHE, TO NPOUCXOXHUT
MeXKDHCTAJJINTHAsA AehOPMalHs, H MPH CPABHUTENbHO HE3HAUHTEJb-
HOHA ee BeJIMUMHE NPONECC IVIaCTHUEeCKOR AedopManuyu npekpaliaerTcs
H Teso paspymaercs. [ToayyaeMuiil B 9170M ciyuae H3JIOM Ha3bIBaeTCH
HHTEDKPHCTAAJAUTHH M. IIpyu 3HAyuTeIbHOM H3MeHEHHH
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(bopMEI Tesia, ecH MPOYHOCTb 3€PeH MeHee NMPOYHOCTH MEeX3ePeHHHIX
NpPOCJOeK, MOXeT MPOM3OATH TaK HasbiBaeMblfi TPaHCKpHCTaJ-
JUTHHHA H3JIOM,

Heo6paTuMoe uaMeHeHHe (GOPMBI MOJHMKPHUCTAMIA MOXET OHITh
BOCTHTHYTO TaKxe H 3a cuer ABOAHHKOBaHHA. CxeMaTHYyecKoe H30-
6pakeHHe CKOJIbXKEHHS M JBOAHMKOBaHHS MPeINCTaBJeHO Ha puc. 9.
CunTaloT, 4YTO JABOHHUKOBAHHE NMPHBOLHT K pa3pyIIEHHIO ropasiio
CKopee, 4eM CKOJBbXKEHHE.

OcHOBHOR €cNOCO6 u3MeHeHHs] (POPMBI MeTaJVIHYeCKOro MOJHKpH-
CTaJli1a — CKOJIb)XKeHHe BHYTPH KDHCTAJJIMTOB.

Ilpn npoeKTHPOBaHHH KaJHGPOBKU BAJKOB JJIsi POKATKH GHICTPO-
pexyme#t cradun (0cOGEHHO CJHTKOB), HEOGXOAMMO NpefyCMaTpH-
BaTh M MNpPeAyNpexAaTb MEXKPHCTANIUTHYIO AedopMalHio.

3HaHue BJMSHHA OCHOBHHIX ()aKTOPOB Ha OCHOBHBIE TE€XHOJIOTHYe-
CKHe CBOHCTBa OLICTpOpexylnell CTaju fBJIACTCH HeOOXOJUMEIM YC-
JIOBHEM Pa3paGOTKH TAaKOH TeXHOJOruH ee o6paboOTKH HaBjeHHeM, Ko-
TOpasg Moryia Ohl obecneynTh CHHXeHHe 6PaKa No PBaHMHAM M BHYT-
PEeHHHM TpeliHHaM.

2. Bauanne pasiHynbiX (aKTOPOB 'Ha MAACTHYHOCTD
H compoTHBJeHHe AedOPMANHH

Bausrue xumu4eckoeo coCTA8a CTAAU HG NAGCTUYHOCTG
u conporueaerue Oepopmayuu

XuMHUeCcKu#l cOCTaB GHICTpOpexylefl cTaln npuBeien B Tabi. 1.
U3 craneit asyx mapox, npexycMorpennsx 'OCT 5952—51, naun6o-
Jlee TPYAOEMKOH Npy TepMoMeXxaHHYecKoll o6pa6oTKe u HaubGoJsee KO-
porocrosiuefi sBasieTcss cTadb Mapk# P18, kak uMeroliasi NOBLIIIEH-

Hoe coJep:KaHHe KapGHZOOGPasyIOUIMX XHMHYECKHX SJIEMEHTOB —

BoJab(paMa H BaHaAuA.

ComnporubiienHe He@opMal¥H M IVIACTHYHOCTh GHICTPOpPEXKYILeH
CTaji¥ 3aBHCAT OT €€ XHMHYECKOro COCTaBa: yeM GoJbllle Yriepoja H
Kap6unooGpasyomux BoibdpaMa u BaHaJusd, TeM 3aTPyAHHTENbHEE
CTaHOBHTCA MPoKaTKa. ONBITOM YCTaHOBJIEHO, YTO NPH COAEPIKAHHH
B craau (P18) yraepoaa cBuime 0,75% uesecoo6pasHee CAUTKH He
NPOKAaTHBATh, @ KOBaTb, OCOGEHHO CTaJb, BHIIJIABJCHHYIO B BLICOKO-
YaCTOTHHIX 3JEKTPHUECKHX feyax. BecbMa 3aTPyRXHHTEIbHOH CTaHO-
BHTCH 06paboTKa CJIHTKA NPOKATKOM M B TOM CJydae, e€ClH GbICTPO-
pexymasi CTajb 3arpsi3HeHa BPeIXHbIMH fIPHMeCSMH — CepoHl, Cypb-
MOH, MBHUBSKOM H OJIOBOM.

Io nauubM, ony6ankoBanunM $1. C. T'unuGyprom (8], Grictpo-
pexylas craldb 6e3 o6pa3oBaHus TPElIMH KaTaeTCsl TOJAbKO MpH CO-
nepxaunn 0,09% As, 0,3% Cu u 0,0445% Sn. C YBeJIHYEHHEM CO-
AEPXKAHHSA STHX 3JEMEHTOB CTajlb CTAHOBHUTCS HEMJIaCTHYHOH.

Jln15i OTHOCHTeJIbHOM OLEHKM H CPaBHEHHs MJIACTHYHOCTH H COMPO-
THBJIeHHA HedOopMalMH GBHICTPOPEXYyIle#d CTalH C IJIaCTHYHOCTBIO H
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COMpOTHBJIEHHEM nepopMalMH MaJIOYIVIEPOAMCTOR cTadd Mapku 15
6bLTH MPOU3BENCHH MeXaHHYeCKHe MCIBITAHHS STHX CTajelf MpH pas-
JIMYHBIX TeMneparypax [9].

O6pasusl A/ UCTIBITAHHIA CTAIH MapKu 15 W3TOTOBJSJIM U3 NPYT-
KOB nuamerpoMm 18 mm, cramu mapku P9 u P18 — us sarotoBku ce-
yenueM 80 X 80 mm. Cranp mapku P9 nojgBepranu orxury mo pe-
XKuMy: HarpeB no 900° Bminepkka 10 yac., oxJaxKHZeHHe ¢ Meybio
6 yac. no 650° saTeM — Ha Bo3xyxe. TBepmocTs mocie orxura co-
crasuna 197 Hy (nuamerp orneyaTka — 4,3 mam). Cranp mapku P18

OTXKHTaJIM 1O pexkuMy: HarpPeB o 900°, BhiZep»KKa 6 yac., OXJax-
Jenue ¢ neybio go 650° sareM — Ha Bo3xyxe. TBepaocTh mocje oOT-
xura 269 Hy (mmamerp otneuatka 3,7 mm).

Hcnuitanue Ha pacTsiikeHMe NMPH Pa3jMYHEIX TEMIepaTrypax mpo-
HM3BOAMJIM Ha DaspHIBHOA MANIHHE C MAaKCHMaJbHEIM ycuiaueM 30 T
npy ckopocTH pacrsxenus 1,1 mm/mun. Ouamerp o6pasua A HC-
HEITAHHS HA DAaCTAXXeHHe B IopsyeM COCTORHMUH Onit paBen 10 mm,
a pacuerHas AjHHa 50 mm.

TBepoCTh B ropsiueM COCTOSIHMH OnpeJesisii Ha npecce Bpuuens.
O6pasen xuamepoM 25—30 mm u BeicoTOf 30 MM HAarpeBa/lu B Bep-
THKaJbHOHA LMJIHHAPHUYECKOR Meun Ko TpeGyeMofi TeMneparypH U BMe-
€Te ¢ meybio NepeHOCHJH Ha npecc.

YnapHyio BSI3KOCTb ofnpefensiy Ha oGpasuax cedenueM 10 X
X 10 mm nauuoit 100 mm ¢ HagpesoM. MIx HarpeBasu o TpeGyemoi
TeMmiepatypsl B Myde/dbHO#l Neuyd, 3aTeM OLICTPO NEPEHOCHAU MOX
MasTHHKOBHIA Konep, uMelomufi 3anac pa6orhl 30 xem. Paccrosnue
MeXIy OTNopaMH Konpa paBHO 60 mu.

Bce o6pasubl cTanu Mapk# 15 Npy UCHIHITAHMH Ha YHADHYIO BSi3-
KOCTb He Pa3PYyLIMJIHCh, a COTHYJIMCh, HCKIOYas MCMBITAHUSA 06pasla
npu Temneparype 500°. OGpasum cranu mapku P18 npu 20° e BH-
JiepxKany HCObITaHHA BCJEACTBHE GOJbLIOH XPYNKOCTH.

Pesyabrathl ucnbiTanuft cBeneHwl B Ta6ua. 4. Ilndpel, xapaxkreps-
3yloLIMe MexaHHYeCKHe CBONHCTBA, SIBJAAIOTCH CPEAHHMH M3 HCIBITa-
Huit 2—4 o6pasuos.

JaHHble MexaHHYeCKMX MCMBITaHHA NpH pasHBIX TeMnepaTypax
cranu Mapok P9, P18 u 15 nokaswBawT, 4T0 XUMHUYECKHHl COCTaB
CTa/Ii BJIMSIET Ha MOKasaTelu CONPOTHBJeHHs Jedopmanuu (mpenen
MPOYHOCTH G, , TBEPAOCTb [15) M Ha nOKasaTeaM NJACTHYHOCTH (OT-
HOCHTEJIbHO® YIJIMHEeHHe €, fonepeyHoe cxartHe ¢, yZapHas Bfi3-
KOCTb 4, ).

YiajuHeHHe U TONepeyHoe cxKaTHe GBICTpOpexyluef CTajdd MPH
BLICOKHX TeMIlepaTypax HCNHITAHHI 3HAYHUTEJbHO MEHbIle, YeM CTaJdH
15. TIpu 1200° yanunenue craqu Mapoxk P9 u P18 meHbme moutd B
IBa pasa, ueM craind 15 npu Tolf e TeMmmepaType, a momepeuHoe
cxartue MeHblle Ha 30%.

Conporusjienne jfedopManui, cyas NO BeJHUHHE TNpejesa Mpou-
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HOCTH H TBepJOCTH, y cTasu P18 okasajoch B ABa-TpH pasa GoJblle,
yeMm y craau 15. Cranp P18 o6nagaer nauayumeft MJIaCTHYHOCTBIO B
unrepBase 900—1200° a craap P9 — B unrepsase 900—1150°

Caenyer oTMeTHTb, YTO NPH HCNBITAHHH CTal¥ Mapku 15 yanuuxe-
HHe U CyXeHHe nonepeynoro ceyexus npu 800° pesko magaer. CHHu-
JKeHHe NMJAaCTHYHOCTH BRI3BAHO TEM, UTO NOCJIe nepexofa KPUTHUeCKOH
Touk# Ae; npu 735° crasb uMeeT AByXxdasHylo CTPYKTypy  (aycre-
HUT -+ epput). C HajbHelIIHM NOBHINEHHEM TEMIEPAaTypH B 06-
JIaCTH ayCTEeHHTa yJJHHEHHE H CYXKEeHHe NONepeYHOro CeyeHHs BHOBb
pacreT. ¥aaunenue o6pasuoB B 006/aacTH o-xkeje3a (700°) Bhie, yeMm
B oGaacta aycrenura (1200°).

Jng noanoro NpeACTaBJICHHS O BJIMSHHH XUMHYECKOTO COCTABA
CTaJH Ha IJIaCTHYECKHe CBOHCTBA CTaJi M CONDPOTHBJIeHHe nedop-
Malu{ NPHBOAMM JXaHHBIE MCIBITAHHH Ha KPYUeHHe.

Ilepen ucntitanneM obpasen guaMeTpoM 8 mm u fauHoH 380 mm
HarpeBa/ii B My(de/ibHOR meun fo HyxHO# TeMneparyphl. ITocse mpo
rpeBa TPOH3BOAMJH HCIHTaHHe, T. €. BRJIOYAJH JIEKTPOMOTOD, W
o6pasely CKpyuuBaJcsi ¢co cKopocTbio 150 o6/mMun g0 usnoma. Yucao
cKkpyunBaHHl Ha 360° 3aMepAJOCh CYETYHKOM, YCTAHOBJEHHHIM H&
KpHIIKe peAyKTopa. PeryjupoBanue H KOHTPOJIb TeMIepaTypn B
Meyd OCYIIECTBJSJIHCh NMPH NMOMOILM KOHTAKTHOrO rajlbBaHOMeTpa H
TepMonapul. Ha BpeMsi MCIHTaHufi TepMoNapy H3 meud BRIHEMAJH.
PesyabTaThl HCIEITaHHN 06Pa3LOB Ha KPyYeHHE MPHUBEREHH B TabJ. 5.

Ta6anna 5
3aBHCHMOCTb 4HCJAA CKPYYHMBaHHWA OT Temmeparypm Harpesa craau mapox 15 n P9

?
Cpexnee yucao 060poTOB Cpenufl KPYTAIER MOMEHT,
TeMneparypa 70 pa3pYWeHHs CTany K2CM CTANH
HCOb TaHRA
°C
15 P9 5 PO
500 10 — 558 _
600 19 — 363 _
700 48 — 259 —
800 60 — 180 —
900 107 24 167 358
1000 205 39 113 250
1100 212 28 88 145
1200 235 7 63 81
1300 237 9 75 63

AHanu3upysi GaHHBE MCIHTAHHA Ha KpyuyeHHe, MOXKHO oOGHapy-
XHTb, 4TO cTajab Mapka P9 npu 1200—1300° okasanace B o6nacTi
XPYIKOrO COCTOSIHMS, TaK KaK cpellHee YHCJIO OGOPOTOB XO paspy-
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UICHHS Pe3Ko Ynajo H CHHU3WJCA NPH 3TOM CPeXHUN KPyTAIMA Mo-
MeHT. 3To siBJIeHHE NMOATBEPXKIAETCHA AAHHHMH MHKpoaHaausa. [Ipu
oxaaxaeHud B Bome ¢ 1200° muxpocTpykrypa cranz P9 okasanach
6oJiee rpy603epHHCTOR, C YKPYIHEHHRIMH HIVIaMH MapTEHCHTa, C yBe-
JIHUEHHBIM pa3MepOM 3epHa ayCTeHHTa, TaK KaK KOJHYECTBO KapOH-
JIOB 3HAYHTEJIBHO YMEHBIIHJIOCh (Mepelniy B TBEPARN pPacTBOp).

TeMnepaTypHHi HHTepBaJ Xopollell IVIaCTHYHOCTH Y CTalH
Mapku 15 3HauuTesbHO Godsblie, yeM y crain Mapku P9. Ecaum npu
MCNHITAHHH CTaJId MapkH 15 Ha CKpyuHBaHHe cpejHee YHCJIO 06GOpO-
TOB JIO paspylIeHHsi C MOBBbIIEHHEM TeMmnepaTtypn jgo 1300° ysean-
YHBAEeTCH, TO Yy cTaau Mapku P9, Hao60pOT, OHO 3HAUUTENBHO YMEHb-
1IaeTcs.

Hns nmepememeHus BHYTPH 3epHa MO IJIOCKOCTAM CKOJIbXKEHHS
HJIH NepeMEIIeHHs] KPUCTAIMTOB OJHOTO OTHOCHTENbHO JPYroro Tpe-
6yeTcsi BeIHUHHA CKaJIBBAIOIIUX HaNpsiXKeHU B cTalu Mapke P9 npu
900—1100° nouTtu B ABa pasa GoJbluasi, yeM B CTaJ# Mapku 15.

ITo uucay CKpyuyuBaHHZA MOXKHO GoJiee TOYHO CYAHTh O CTEMEHH
TWIaCTHYHOCTH METa/lJla MM CIVIaBa, YeM IO JaHHBIM HCIHTAHHA Ha
pacTaKeHHe.

Bausnue Temneparypvl Hazpesa MeTAAAG HE NAGCTUXHOCTL
u conporusaetue Gegopmayuu

3HauHe 3aBHCHMOCTH INIACTHYHOCTH METaJllla HJH CIUIaBa OT TEM-
TiepaTyphl HEOGXOMMMO ISl YCTAHOBJIEHHSI TEXHOJIOTHH ropsiuefi 06-
PaboOTKy JNaBJEHHEM, JJISi NOACYETa YCHJHH, BOSHHKAIOIIMX NpH ne-
topmanuy, Ilpu ropsvet oGpaboTKe HaB/jeHHeM, Kak TIPaBHJO, MJa-
CTHYECKHEe CBOWCTBA MeTalJia BHIIE, a8 COMPOTHBJEHHe XedopMaluy
HHKe, YeM IIPH XoJonHol o6paboTKe.

BrIo GH OIIMGOYHBIM YTBEPXKIATh, UTO Y BCeX CIVIaBOB M ¢rajed
‘C TIOBHIIIEHHEM TeMIMepaTyphl MIaCTHYHOCTb MOBHIIAETCHA. Y GRICTPO-
pexyie craau (P9 u P18) umeercs BnojHe ONpeleJICHHH TeMIle-
paTypHBIll HHTEDBaAJ, B KOTOPOM CTajlb OG/aanaerT HauGoJblled mia-
cTHuHocThlo. Tak A/si cTand Mapku P18 sToT MHTepBaJ YCTaHOBJIEH
B mpegenax 900—1200°, a mas craim Mapku P9—900—1150°

TemnepartypHbiil MHTepPBaJ IJIaCTHYHOCTH OBICTPOPENKYLIEH CTaNH

BecbMa y30K — 250—300°, 10STOMy NIpOKaTKa MJIM KOBKa 3TOH CTaJH
NpEeACTaBJIsAeT 3HAYUTE/bHbIE TPYAHOCTH.

HarpeB 6bicTpopexymedt crajlu [0 KpHTHYECKOR TOuKH Ac (800—
850°) He cOmpoBOXIaercss CTPYKTypHEMH u3Menenusamu. Ilpn nepe-
Xofe yepes KPHTHUECKYIO TOUKY MPOHCXOIHUT  [NpeBpalleHHe SBTEK-
Toujga B aycreHuT. JlanabheRuiufi HarpeB BelAeT K PacTBOPEHHIO BO
BHOBb 06pa30BaBIIEMCST ayCTEHHTe BTOPHYHBIX KapOHIOB H Hachluile-
HHIO ayCTEHHTA YIVIEDOAOM H JIETHPYIOIHMH SJeMEHTaMH.

C NOHHKEHHEM TEMIepaTypH HarpeBa DacTBOPHMOCTb B aycCTe-
suTe BaHALusA, BOJAbpaMa H XpoMa yMeHbIIAETCsi, 0COGEHHO Pe3Ko —
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Bosb(dpama. Ilpouecc pacTBopeHuss Kap6u0OB NPH 3TOM 3aMEJISETCH.
Kap6uau BoJbbpaMa, XpoMa, BaHa[Us, NPH OXHOBPEMEHHOM YBEJIH-
YeHHH TBEPHXOCTH, NMPHUAAIOT CTAJH XDPYNKOCTb. [TosTOMy mpu TeMne-
patypax Humxe 900° GrICTpOpEXYyLIYIO CTadb ZehopMUpOBaTh 6e3 Ha-
PYLIEHHs CIUIOIHOCTH NOYTH HEBO3MOXKHO. Heo6XomuMo OTMeTHTS,
YTO Ha pPAacTBOPUMOCTb KapOGHIOB BJMfAET BhAepXKKa npu 1150—
1200°. TTosToMy npu HarpeBe CJIHTKOB JJIsi MPOKATKH BHAEPXKKA TPH
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Temnepamypa, ¢

Puc. 10. HsMereHMe OTHOCHTEALHOrO yAIUHEHHS
H YAapHOH BsA3KOCTH cTaan Mapku Pl8 B 3aBucu-
MOCTH OT TeMIepaTyphi:

] — oTHOCHTE/BHOE YATWHEHHe NehopMUPOBAHHOTO oOpasua;
2 —~ynapuas BSI3KOCTb TOro e o6pasua; 3 — yaapsas Bs3-
KocTh uexedopmMEpobanHoro (aHTONO) obpasua

\

BLICOKHX TEMIIEPATypax AOJNMKHA COCTABJNATh MPUMEPHO OKOJIO MOJO-
BHHH NpeaycMaTpuBaeMoft NMpOJOJKUTENbHOCTH Harpesa.

VBenuuenne Bhimepxku npu 1150—1200° crocoberByeT pacTBo-
PEHHIO BTOPHYHBIX KapGHIOB, HO MPH STHX TEMIlepaTypax nepBHYHbIE
KapGuAE B ayCTeHMTe He PacTBOPsIOTCA. II3GHTOUHBIE NepBHUHLIE
KapGH/Ibl TIPEMNSITCTBYIOT POCTY ayCTEHHTHOrO 3€PHA, MO3TOMY GHICTPO-
pexyuiasi CTajb He CKIOHHA K Meperpe.y.

Harpes craauz mapku P18 Bbime 1280° Bener k 3HaYHTEJIbHOMY
POCTy 3epHa, MHOTAA K OILIABJIEHHIO JeNeGYDHTHOA SBTEKTHKHU {10].
JleneGypuTHAs SBTEKTHKA HauMHaeT MJaBHThCs npu 1300°.

TIpaKkTHKa NOATBEPXKAAET, YTO HarpeB GHICTPOPeXylled CTalH Ma-
pok P9 u P18 o TemmepaTyp, YKa3aHHbLIX BHILIE, BIIOJIHE obecrneun-
BaeT yIOBJETBOPHTENbHYIO INVIaCTHYHOCTb Mera/la. Temneparypa
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KOHIIA NMPOKAaTKH JJs GLICTPOPEKYLIeH CTaJH JOJMKHA OHTh HE HHXKE
900°, Tak KaK Nnpu FajJbHEHIIeM CHH)KEHMH €e De3KO NOBHIAeTcs Co-
NpoTHBJEHHe AedopManH MeTa/lsla H CHMXKAIOTCA €ro INIaCTHYeCKHe
cBoiictBa. B untepBase 800—700° npeses MpOYHOCTH: BHILIE, YEM NPH
900° Gosiee ueM B ABa pasa, a yiapHasi BS3KOCTb HHXKE NMOYTH B
1,5 pasa (cM. TaGa. 4).

3aBUCHMOCTb OTHOCHTEJILHOTO YIJIMHEHHSI M YHNapHOHX BS3KOCTH
OricTpopexymieli cTaiu Mapku P18 oT Temmeparyphl npepcTaB/ieHa
VISl HarJsAHOCTH B rpaduyeckoM Bune (no nanHBIM Ta6ua. 4). Jlau-
HYI0 3aBHCUMOCTb (puc. 10) MOXKHO HCTOJIb30BaTh NPH ONpejesieHUH
TEMIIEPAaTyPHOTO HHTEPBaJa NPOKATKH H KOBKH 9TOH CTaJH.

Crenyer OTMETHTb, 4TO NpH HarpeBe CJAMTKa TpebyeTcs 6OJblias
OCTOPOXKHOCTb 110 CPaBHEHHIO C HarpeBOM 3aroTOBKH OLICTPOpEXy-
Hiefl cTajdu, TaK KaK JHTas CTPYKTypa HMeeT GGJbINYI0 CKIOHHOCTh
K nepexory, ueM aedopMupoBaHHas. |

Bauanue dpobrocru depopmayuu Ha naacTUYHOCTd

Boabmas pa6ora no onpeeseHHI0 MaKCHMaJbHOA BeJIMUMHHI Je-
dopManuy NpH NPOKaTKe M BHISICHEHHIO BJMSIHHS APOGHOCTH npecdop-
MAal{H Ha IVIaCTHYHOCTh PA3JMYHHX METAJIOB H CIJIaBOB IPoBelieHa
10. M. UnxukosreiM {5]. On cipoekTHpPOBaJ BaJKH ¢ KaIuGpoM nepe-
MEHHOTO CeyeHHst st TPOKATKU oGpasia keajaparHoro ceyeHHs (36 X
X 36 mnm).

3a nokasaresb IJIACTHYHOCTH aBTOP STOI'O METONa NPHHAJM OTHO-
cureqbHoe obxkaTHe. MakcuMaJibHOe OTHOCHTeNbHOe o06XKaTHe, NPH
KOTODOM HayHHAIOT MOSIBJATECA TPEUHHK (paspHBH) Ha GOKOBOMH NO-
BEDXHOCTH NPOKATHBAEMOro 00pas3ina, OH Has3BaJ «NpefeioM MaacTHy-
HOCTH>.

TMonyyeHHBe UM pe3yJbTaTHl ONEITHOM TIPOKATKM Ha KJMH AAloT
JIHIIb YaCTHYHOE CPABHUTEJbHOE NpeACTaB/IeHHe O NMpejesiax MaacTHy-
HOCTH METaJJIOB H CIVIAaBOB B INMPOHU3BOACTBEHHBIX YCJIOBHSIX, TAK KakK
CTPYKTyPa M ycJoBHs JedopManHu o6pa3uoB HajJeKo He aHaJOTMYHbL
CTPYKTYype H YCJOBHSM AedOpPMalHH CIAHTKOB.

Onnta I0. M. UnxkuKoBa moKasaJi, YTO NPH MPOKaTKe JIUTOTO'

KBaJlpaTHOro Mpo¢huJsa NpH BCeX APYTHX PaBHEIX YCJOBHSIX MNpenes
AJIaCTUYHOCTH CTajau Mapku P18 pocruruyt npu o6xarun 58%, cra-
Ba X20H80 — okosio 30%; mpexesn maacTHYHOCTH (eppHTHOH CTain
¢ypoiuT He GRUT KOCTHUTHYT npu o6xatuu xo 70%.

Ha ocHoBaHHH 3TOro 1O BeJIHYMHE Npejiesa NJIaCTHYHOCTH OH OT-
HeC GRICTPOPEXYIUYIO CTaJb K MarepHanaMm, o6/JaJaloliuM cpelueR
MJIAaCTHYHOCTBIO.

O6pasen auroft (JAemeGyputHofi) OLICTPOPEXYIIEA CTalun MapKu
P18 nocne npokatku Ha Kiaud npu 890° npeacrasiieH Ha puc. 11.

10. M. UnXMKOB CYUMTAET, 4TO Ipeses IJaCTHYHOCTH, T. €. CyMMap-
Hoe OOXKaTHe, OTBeYalolllee HauaJy HapyleHHs CILIOUIHOCTH B

Puc. 11. O6pasen amrofi neaeGyputHolt GucTpOpexcymeft cratn Mapku P18 mocse MPOKATKH Ha KAWH MpH 890°.
TIpefien TWIACTHYHOCTH LHOCTHTHYT Npu o6XaThH okono 58%
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HAaHHHEX yCJOBHAX NebopMaluH, MOBHAMMOMY, He 3aBHCHT OT 4Hcla
MPOMYCKOB H PeXXUMa 06KaTHi Mo mponycKaMm (OT BeJHYHHH YACTHHIX
o6xxaTufl, HX NMOC/HeNOBATEJNbHOTO HapacTaHUd WJH yMeHbiueHus). Ta-
KOoe YTBepaKJAeHHe HeBepPHO, BO-NEPBHIX, NMOTOMY, YTO HAaINpSXKEHHOE
COCTOSIHME 3aBHCHT OT BeJIMUHHBI 06KaTHs H, BO-BTOPHIX, 110 Mepe Je-
¢opMauun H3MEHseTCs NMpeJiesl NMJIACTHYHOCTH.

ITpakTHKO# yCTaHOBJIEHO, YTO NMpeje/ IMJIaCTHYHOCTH GHICTPOPEXY-
mefl craju H3MEHAETCH C M3MeHeHWeM CTPYKTypH. CoBepiieHHO He-

Puc. 12. 3aBHcHMOCTD MAACTHHYHOCTH .nn'ror]({) Me-
—h

H

TaJlJia OT CTENEeHH CYMMADPHOro obxKamust

(mo A. A. Hporacosy)

AONYCTHMO TPOKaThIBATh CJAHTKH GHICTPOpexylleli crany, uMmeiouye
JHTYIO CTPYKTYpyY (JlemeOypHTHAsi S9BTEKTHKa B BHIE CETKH), C TAKUMH
XKe 00)KaTUAMH, KOTOpble HCTOJAB3YIOTCS NPH NPOKaTKe 3arOTOBKH TOH
JKe CTajid Ha coproBhIX cTaHax. Ilocne uameHenuss rpyGo#l, Xpymnkoi
JIMTOHi CTPYKTYDH! CJIHTKA KOBKOH HJIM 06PabOTKON B OGKHMMHHIX CTa-
HaXx JajibHefilmasi MPOKaTKa 3arOTOBKH GRICTPOPEXyIIeR CTaldu B poM-
6uyecknx Kajaubpax NMpH BeCbMa HepaBHOMEPHHIX YCJIOBHAX Aedopma-
UK NPOUCXOAMT 6e3 HapyIIeHHs CILIOIIHOCTH MeTaJslia.

A. A TlporacoBueM [11] 6bli1a npemioxKkeHa KPUBasi, BEIpaXKalolias
3aBHCHMOCTD IVIACTHYHOCTH JIMTOTO MeTasljia OT CTEMNeHH ero 0GXKaTus
(puc. 12). Touka A coOTBeTCTBYeT crefleHH o6xaTid 8, B mepBom
MPONyCKe NMPH MHHHMAaJBHOM Hpefeie MIAaCTHYHOCTH M, Touka B —
MaKCHMaJbHOR CTeneHH o0XaTuf 8y mpH MaKCHMa/JbHOM mpejeie

NVIACTHYHOCTH € M Touka L — OTHOCHTEJBHOMY 06XKaTHio 8; , KOoTopoe
JOJ/KHO OHITh GOJibIIE OTHOCHTEJbHOFO o6xarTus 3, H MEHbile WIH

GoJsibllle KPHTHYECKO# CTeneHd nedopMamMu AIsi NAHHOH CTaJH, HO
3HAYUTEJbHO MeHbIIe 85, T. €.

3, <3, < B
Tlonn:kenne nAaCTHYHOCTH B Touke L CBs3aHO C NMaJleHHEM TEM-
nepatypel MeTaJsia B Npolecce NMPOKaTKH. ILIIH JIaCTHYHHIX CTaJjdei
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MaKCHMaJlbHasi CTeNeHb 06)XaTus 3y NMPUHHUMAETCS C YUETOM Npeaeb-
HOTO yIJia 3axBaTa, IPOYHOCTH BAJIKOB M MOILHOCTH JBHraTes.

Ilo npakTHyecKUM RAHHMM I/ GHICTPOPEXYIIEA CTalM ¢ YMEHb-
IIEHHEM Beca CJHTKAa MOXXHO 6esomacHo yBeauuutb 8, Jxo 15% u
3, —1020%.

Yro6ul OKa3aTh, 4TO B pe3ysbrate 06paGOTKM NaBJEHHEM MeXa-
HHYeCKHe CBOHCTBA H3MEHSAIOTCA C H3MEHEHHEM CTPYKTYPH, PHBOLMM
HEeONyO6JHKOBAHHEIE JaHHHE HCNBITaHH# OGhICTpOperKyIIefl CTadl MapKu
P18 na yxap npu pasHbx temneparypax' (tabua. 6). O6pasun GuuIH
H3rOTOBJICHH M3 NMCKa, BHIPE3aHHOTO H3-NOJ NPUOLUILHON 4acTH CJIHT-
Xa KpyrJoro ceueHusi BecoM 50 k2, # u3 nosnock ceuenuem 40 X 80 mm.

Tabanua 6

3apucHMOCTL YAQPHOH BASKOCTH OT TemnepaTypn GhicTpopexymed cTanH Mapxu
P18 B aurom u pedOpPMHPOBAHHOM COCTOSTHHH

YaapHas BASKOCTh ak, %K2M/CMZ BPH TeMNepaType
HCnbiTane#, °C

Cocrosnue
CTPYKTYpPH CTaAH
800 900 1000 1100 1150 1200
Jlarag . . . . . . 1,01 1,26 1,17 1,77 1,26 4,74

HedopuupoBassan 4,98 7.52 7,22 7,81 11,72 9,84

W3 pauneix Taba. 6 caepyer, yTo MpH TeMIepaTypax HCIHITaHHR
Ha ynap aebopMmupOBaHHAas CTPyKTypa craiu Mmapku P18 okasanach
6oyiee IJIacTHYHOM, 9eM B JIHTOM COCTOsiHHH. IT03TOMy Ha NpaKkTHKe
00)KaTHs NPH NMPOKAaTKe CJHTKOB NMPUHHMAIOT 3HAYHTEJbHO MEHbIIHE,
YeM IIPpH NPOKaTKe 3aroToBKH.

Bausnue cxopocru Oegpopmayuu Ha naacTudHOCTs
u conporusaerue Oegopmayuu

Ecnu npu ropsiveit nedopmamuy NJIAaCTHYHOrO MeTalila BJHAHHE
€KOPOCTH KepopMallHy He YYUTHIBAIOT, TaK KaK OHAa He BHOCHT 3aTPy.-
HeHHMH B BRHIGODe OCHOBHHIX MapaMeTPOB KaJHGDOBKH BAJIKOB, TO NPH
NpOKAaTKe MaJIONAacTHYHOH OHICTpOpexymed cTaiaH, Hao60pOT, BJIHSA-
HHEe CKOPOCTH AedopManuH 3HAUYATENbHO.

VBennueHne CKOpPOCTH pedopMamuy MeTalla COMPOBOXKAAETCS
yBeJHYeHHEeM COMPOTHUBJIEHHS ero KedhopMalii U Pe3KHM CHHKEHHEM
IJIACTHYHOCTH CTaJH.

! Henuranua npoBefleHH mHxk. M. f. Isyryrosu.
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Cpenusisi CKOPOCTh AedopManuu onpefensercs no gopmyse [12]:

v,l
rH, ’
THe U, — CPeRHsss CKOPOCTh AecdopManuy, 1/cek;

U; — CKODOCTb BHIXOJa MeTaJiia M3 BaJKOB, MM/CEK;

H,— BrIcOTa ceueHHsI MeTa/lla NPH BXOJE B BaJKH, MM,

r — pajHycC BaJlka, MM,

| — ropu3oHTaJIbHASI MPOEKIHS. AYTH 3aXBaTa, MM.

HsBecTHo, 9TO C yBeJHueHHeM CKOPOCTH RedopMauuu GHCTpope-

XKyleft CTajlu yBeJHYHBAETCS! CONMPOTHBJEHHE AeOpPMALMH MeTalJa.
CrpaBeJVyIYBOCTb STOrO MOJIOXKEHHS MOATBEPHKAACTCS MAAaHHBIMH JHHA-
MHYECKOTO CONPOTHBJeHHs AedopMmanuu GuCTpopexyineli crain [8]

' H HCNHTaHHEM ITOrO Ke MeTalJla NPH DACTSKEHHH €O CKOPOCTbIO
1,1 mm/mun (Taba. 7).

Uep =

Ta6aunupa 7
3aBMCHMOCTb COMPOTHBNIEHHA AedOPMAIMH OT TemuepaTyphl M CKOPOCTH AedopMaliH

Tlpesen BpOUHOCTH oy, %2/MM2 NDH TeMmOepaType
Venopas HcnnTangh, ?C
AebopMaung
700 750 800 850 900 950 1000 } 1050 | 1100
Junamuveckne | 63 60 | 57,3 |47,043,5| 40 36 | 31,5 28,5
<Cratuueckne . .| 22,6 | — |11,4] — | 11,0 — 6,8 — 3,2

JuHAMHYECKHM HCIBTAHHSAM TOJABEPrajd¥ o6pasikl U3 GHICTPOpE-
XKyWied cTalu caeayomero xuMuyeckoro coctasa: 0,71% C; 4,49%
Cr; 21,48% W. XuMuueckuil cocraB CTaju 06pasloB A HCMEITaHHS
Ha pacTsXKeHHe CO CKOPOCThIO 1,1 mMm/MuUH HECKOMBKO HHOM, 8 HMEHHO:
0,72% C; 4,24% Cr; 18,17% W; 1,149, V. Paziuuue B XHMHUECKOM
cocraBe 00pasioB He3HAUUTEIBHO. '

JlaHHHE HCMBITAHUH TOKA3BIBAIOT, YTO COMPOTHBJIEHHE eOopMaLHH
OBICTPOPEeXKYILel CTaMH NPH JHHAMHUYECKHX HCTBITAHUSIX 3HAUHTEJBHO
BbIllle, YeM NPH CTATHYECKHUX.

YuurhiBasi, 4T0 CONMPOTUBJIEHHe AedOopMAlHK C yBeJHIEHHEM CKO-
pocTn AedopMmaliuy MeTas/Via NOBHINIAeTCA, NPH NMPOKATKE CJAHTKOB
6LICTPOpEXYyIIEH CTajJH HAa OGKHMHEIX CTaHaX DEKOMEHAyeTcd CHH-
KaTh YHUCJIO 0GOPOTOB BAaJIKOB.

. Ha crane 600 oanoro us 3aBOA0B 4HC/JIO 0GOPOTOB BAJKOB B MH-
HYTY IpDH NIPOKaTKe GBICTPOPEXKYIICH CTaJH, KAK IPaBHJIO, CHHKAIOT
no 50, BMecto 70, KoTOphle OGHIYHO TPHMEHSAIOT NPH NMPOKaTKe Apy-
ruX crajell. ITUM JocTHraeTcs yJayullleHHe YCJIOBHH 3aXBara MeTaJia
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BaJIKaMH, TNOJYyYeHHEe GHCTOH MOBEPXHOCTH NOJOCH (€3 pBaHHH H
YMEHBIIEHHE MOIIHOCTH, MoTpe6Ho# Ais xedopmanuu. Ilpu mpokarke
3aTOTOBKH OBICTPOpEXKYyIel CTaJH Ha CPEeIHECOPTHBIX H MeEJKOCOPT-
HEIX CTaHaX YHCJO OG0POTOB BaJKOB TaKKe HHXKe, YeM IPH NPOKATKe
cTajlefi APyrux MapokK.:

HcTUHHBIX NpHYMH yBeJHYEHHS CONPOTHBJIEHHS AedOpMalUH C 110-
BHIIIEHHEM CKOPOCTH JedOpMallMi MeTalljla NMOKa BCKPBITE HE yAAJ0Ch.
Ilo sTomy Bompocy CyLecTBYIOT TOJBKO I'HmoTe3n. Het emie Bhosne
JIOCTOBEPHEIX (HOPMYJ AJIsi ONpeJeJIeHHs] 3aBUCHMOCTH CONPOTHBJICHHS
fedopManyuy OT CKOPOCTH AedOopMallyH.

Buausinue cKOpOCTH Ha CONMPOTHBJeHHE ehOpPMallHH MOXKHO OGBsC-
HHTB TeM, YTO CKOPOCTb PEKPHCTAJIU3ALHH U OTABIXAa y OLICTPOpExKY-
miell cTaji¥ NpH JHHAMHUECKOM HCNLITAHHH MeHblle CKOPOCTH Aedop-
mauuu. IlosToMy nponecc peKpHCTa/IM3aliHM HJIM OTARIXa He ycIe-
BaeT MPOXOAUThb BO BpeMs Xe(popMalMH H MeTajJl B CHJAY 9TOrO NpH
JHHAMHYECKHX HCMHITAHHAX NpOsABaseT GOJbllee CONPOTHBJAEHHE Je-
dopManuu, yeM NPU CTATHYECKHX. B XOJOXHOM COCTOSIHHHM BJHMSIHME
CKOPOCTH JiepopMalHy Ha CONpPOTHBJIEHHEe AedOpMalliH BeCcbMa He-
3HAYHTEJNBHO, TaK KaK MPOLECCH PasyNPOYHEHHs CTaJH MPOTEKaloT C
OYeHb MaJIbIMH CKODOCTAMH.

Bausnue cTpyktypel GoicTpopesxcyuieli CTaAl HA NAGCTUYHOCTS

IpucyrcTBue B JIMTOR CTPYKType CJAHTKA HePa3ipoOJeHHO Jele-
GypHTHOH CeTKM NMpuAaeT OHICTPOPEXKYNIEH CTaMH BHICOKYIO XPYNKOCTD
fake NpH TeMmepartype NPOKATKH. JTO OODBACHAETCS TEM, UTO pac-
TBOpEHHE KapGHUIOB U NPH BHICOKHX TEMIEPaTypax MpoTeKaeT Kpahue
MeJJIEHHO. "

Kap6uznb B GHICTPOpexyllell CTadd MO Becy COCTABJASIOT OKOJO
30%. Tlpu marpeBanuu go 1300° HepacTBODHMBIX KapGMAOB B Helt
octaercsi He Goaee 10% [13].

Kap6uas BobpaMa, XpoMa H XKeJe3a NPHIAIOT CTaH OCOGEHHO
CHJIBHYIO XDYNIKOCTb B TOM CJIydae, KOrla OHH HepaBHOMEpHO pachpe-
JeJeHbl 0 06beMy MeTa/uia M JefileGypuTHasi ceTKa umeer GOJIBIIYIO
TOJIIHHY.

Jas nosiydeHus OTHOCHT@JBHO TOHKOH JieleOypHTHOR CEeTKH pas-
JIMBKY OBICTPOpEX(YIeli CTa/jH, HAYIUEH MOJX NPOKAaTKy, NPOH3BOAAT
B CJIHTKH HeGoapiroro Beca — 100—300 2.

CauTka yBesnuenHoro Beca (1o 1000 x2) MOryT ORITE HCNOJB30-
BaHH TOJIbKO C MpeNBapHTe/IbHOH KOBKOA XO KBaJipaTHO# 3arOTOBKH
ceyendeM 160—180 mm ¢ nocaexyionied nNpokaTko Ha rOTOBYIO IpO-
ayxuuio [14].

OnuTHas npokaTtka, nposefeHHas 0. M. UmKuKOBHIM Ha 06XHM-
HoM peBepcuBHOM cTaHe 800 cinTKa cranu Mapku P18 secom 1000 k2
He yBeHuYa/ach yCrmexoM. Pe3ysibTaTsl NPOKATKH CJIMTKA CTald MapKH
P9 TOro e BeCa OKa3aJUCh HECKOJBKO JIYyYIIHMH.

3 3akas 265
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IMpuunHa HeyNOBJIETBOPHTENbHLIX pPe3y/JbTATOB NpPH MNpPOKaTke

cautka crann mapku P18 Becom 1000 K2 kpoercsi B OCHOBHOM B KPYII-,

HO3EDHUCTOCTH. OOJbINOR KapOHAHOH JIMKBAUHU M GOJIBLLION TOJIIHHE
3BTEKTHUECKOH KapOMIHON CeTKH.

Jlyumue nokasaTesd, NMOJy4YeHHEIE NPH NPOKaTKe CJIHTKa BECOM
1000 k2 crasu mapku P9, MOXHO OGBSCHHTE NOBHIIEHHOR NJIACTHY-
HOCTBIO IO CPaBHEHHIO CO cTagdbio Mapku P18, Menbme#l yyBcTBUTEND-
HOCTBIO K NeperpeBy H 6oJjiee OZHOPORHON CTPYKTYpOfL.

Hapo mosararb, 4TO NJIACTHYHOCTb ORICTPOPEXKYLIEH CTadH B
YKPYIHEHHEIX CJIHTKaX MeTaJlypraMu GyJeT JOCTHTHYTa 3a CYET pea-
JU3AIHH CPEJCTB, OGECNIeYHBAIOLIMX NOMYYEHHe OTHOCHTEBHO OAHO-
POAHOM CTPYKTYPH C MEJKHMM 3¢PHOM M TOHKOH JIeAeGyPHTHOM! CETKOM.
B sToM HampaBjieHHH BeNYyTCSi MHTepecHhle pPaboTHl C NMpPHMEHEHHEeM
MeToJa BHIIVIaBKH GLICTPOPEKYIel cTalu HEeMOCPeACTBEHHO B H3JIOXK-
nuue [15].

MiuKpocTpyKTypa 3arotoBKM OHICTpOpeXYIlefi CTajid, B OTJIHYHE
OT CJMTKa, He HMeeT SPKO BBHIPAXKEHHOH TreTepOreHHOH CTPYKTYpHI.

ITpu npokaTke CJHTKa Ha 3arOTOBKY B pesyJbTare HedopMaluu
Kap6uaHasi HEeONHOPONHOCTb 3HAUMTEJNBHO CHHXKAeTCSl, a TOJIIIHHA
neneCypPUTHOH CeTKM yMeHblnaercs. DoJee oZHoponHast CTPYKTypa
3arOTOBKH, OTHOCHTEJIBHO MeHbLIas TOJIIHHA JeJeOYPUTHOH CETKH,
MO CPABHEHHIO CO CJMTKOM, AAIOT BO3MOXXHOCTb NPOU3BORHTH TMpPO-
KaTKy 3arOTOBKM Ha JApYrue npodu/iu ¢ yBeJHUYEHHBHIMH OGXKaTHUAMH,
He onacasicb 06pa30BaHHs NOBEPXHOCTHHIX PBAHMH. B OTHE/NBHEIX 11poO-
nyckax NmpH mMpokaTke kBaipata ceueHueM 40 X 40 mm u3 3aroToBKM
ceyeHueM 8383 mx Ges yxynllleHHsi KayecTBa MeTallla MCHOJb3YIOT
c6xkatus 10 50%4.

Ecnn npokarka caurka BecoM 200 x2 cramu Mapku P18 no xBan-
para ceuenueM 83 X 83 mm NPOU3BOAMTCHA C HBYMS 0GSI3aTeNLHEIMU
MPOMEKYTOUHBIMH TNONOTPEBaMH, TO NPOKaTKa 3arOTOBKH CEYeHUEM
83X83 mm mo kpyra uau KBajapaTta pa3mepoM 15 mm u GoJiee mpo-
U3BOAHMTCA 6e3 INPOMEXKYTOYHBIX MOXOTPEBOB, XOTA H C HOCTATOUHO
HHTEHCHBHBIMH OGXKaTHSIMH, IPH KOTOPBIX 110JI0CA HE TOJMBKO HE OCTHI-
BaeT, HO Jla)Ke pa3orpeBaercs.

TenyonpoBoAHOCTL » KOBAHOMH U OTOXXKEHHO! 3aroTOBKH OLICTPO-
pexkyleit crajiu B 2 pasa Gosblie, 4eM JIHTOH HEOTOXKEHHOH CTaJu.
EciH TensonpoBOAHOCTb CJIMTKa OLICTPOPEXYLIEH CTaJu COCTaB-
asger 12 Kaafcm-cex-2, TO TelJONPOBOAHOCTb 3aroTOBKH —
23,5 xaafcm - cex-2. TloaToMy 3aroroBky HarpeBaioT Godiee opcupo-
BaHHO II0 CPaBHEHHIO CO CAMTKOM. Ecau 3aroToBky craju mapku P18
nepen npokatkoil HarpeBawoT no 1200° co ckopoctbio 35 ma/uac, To
cautok BecoM 200 x2 cranm TOf e MapKH HarpeBaloT N0 To# ke
TEMIepaTyphl CO cKopocTbio 25 mam/«ac. IIpu TakoM ¢dopcCHPOBAHHOM
HarpeBe 3arOTOBKH He OBIO HH OJHOTO CJyyast pa3pyLIeHHs ee, TOraa

Kak TpH GOJbIIHX CKOPOCTSIX HarpeBa CJIHTKH GhICTpoOpexylled cra- .

JI4 paspyllaloTCsi, H3AaBasf NPH S5TOM 3BYK JIONHYBIIEH CTPYHHI
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Bausnue xapaxrepa HanpasgceHH020 COCTORHUA Ha
NAGCTUMHOCTL U cOnpoTusaexue Oegopmayuu

Ilpu npokaTke MeTaJyl HaXOAMTCH B YCJAOBHAX OGbEMHOrO Hampsi-
MEHHOTO COCTOSTHUA.

O6beMHO HampsKeHHOe COCTOSIHHE Tesla NPH NPOKaTKe BHI3HI-
Baercsl CJeAyloUUMHE (PaKTopaMu:

a) CHJlaMH TPeHHs, NeACTBYIOIMMH Ha MOBEPXHOCTH KOHTAKTa;

6) aKTUBHHIM AeHCTBHEM JLaBJIEHHS BAaJKOB Ha MeTalll;

B) ¢opMoii kammbpa:

r) ¢opmoit nedopMupyeMoro tena;

L) OCTATOYHLIMH HaMNpSIXKEHUSIMH, xmelomnmnca B TeJie X0 HayaJa
nedopMaLni.

TIpu npoekTHpPOBaHHH KAJMMGPOBKH BAaJKOB JJIsi MPOKaTKH MaJo-
IJIaCTHYHOTO MeTasljla HeoOXOMMMO NDEeNyCMaTpHBaTb TaKHe YCJIOBHS
O06GbEMHO HaNpSXKEHHOTO COCTOSIHHSI MeTajiia, NMPH KOTOPHIX cXeMa
HaNpSDKEHHOrO COCTOSIHHA pedopMHpYeMoro Teda COOTBETCTBOBAA
Gbl TPEXOCHOMY CXKAaTHIO.

HauGosee onacHbIMH IJig MeTa/1a SBJSIOTCA pacTATHBAIOLIHe
HamnpsiXKEeHHs, TaK KaK APH BO3AEHCTBHHM MX BO3HHMKAIOT HapyLIeHHUS
CIJIOIIHOCTH MeTajJa. [losToMy B pasHOMMeHHOR c¢xeMe OOGBEMHO
HANPSKEHHOI'O COCTOSHUS, KOTOPOE HMEET MECTO B OTAEJBHBIX 4acCTAX
aedbopmMupyeMoro Tesia, BeJHYMHA DACTATHBAIOU[MX HaNpsKEHHIl
Jo/kHa OLITh JOBeJeHa JO MHHHMYyMa.

CoBpeMeHHEI YPOBEHb 3HAHUH TEOPUH NJaCTHYECKOH AedopMauuy
HEe MO3BOJSAET TOYHO ONpenesIuTh 3Ha4eHUsI HanpsKeHuid B gedopMu-
pyeMoM Teje. Ecam u Obuta 6l BO3MOXHOCTb BBIYHCJIHTb TOYHO
BeJINUMHY AEHCTBYIOIIMX HANPSIKEHUH B IJIacTHueckd pedopmupye-
MOM MeTaJljle, TO H NPH STHX YCJIOBHAX BO3HMKJH Obl 3aTPYyIHEHHS
IpH pellleHHH NMPOHM3BOACTBEHHBIX 3ajay BBHAY OTCYTCTBHS JOINyCKae-
MEIX BEJHUYHH, CONPOTHBJIEHHH NMJIacTHYeCKOR NedopManun cTalu Kax-
Aoit Mapku © chiaBa. Ha OCHOBaHHH 3TOro BJIHAHHE XapaKrepa
HalpsiXKEeHHOro COCTOSIHUSA MeTalllla NpH ero aedopMalyy Ha MJIacTH-
KOCTb MeTa/ula HaMH DacCMaTPHBaeTcsi JHIIb C KayecTBEHHOH CTO-
POHBL.

Hns onpenenenusi BIUSHHA XapaKTepa HaNpPSIXKEHHOTO COCTOSHUSE
MeTa/Vla NpH JedopManuy Ha ero IJIaCTHYHOCTb HeOOXONHMO 3HATDL
H3MEHeHUsi CXeMHl NepOpMAluH MeTalla NDH DAa3IMYHEIX COOTHO-
LICHHSAX [VIaBHhIX HanpsbkeHu#i. BosMoXxHBIe cxeMBl Aedopmauuu
(16] ykasaum Ha puc. 13.

IMpu nedopmanuu Tesa pasnuyaloT JBa OCHOBHHIX BHAA Hamnps-
JKeHuit:

1) rnaBHBIE HOPMaJIbHBIE HATIPSKEHHUSI: Gy, Oy U Og, TIE Oy >35> T3}

2) rJiaBHHE COBHraloliHe HAMpSKEHHS, Ha3hIBaeMbie MaKCHMaJlb-
HEIMH CABHTalOUIMMHU HaNPSKEHUSIMHU: Ty, Ty H Ty,

3*
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ITo uerBepTOff TEODHH NPENEJBHOTO COCTOSIHHS, HauboJiee NpaB-
monoxoOHOM, maacTHyeckas AedopMauus HauMHaercss TOrAa, KOrxa
e JeopMHDPYeMOM TeJie HAKOMHTCS ONpeleJIeHHOe KOJHYEeCTBO MOTEH-
11MaJIbHON SHEpruy ynpyroil nedopmanud, HanpabJdeHHONR HA H3MeHe-

a 6
z
2,
X
A~ ! .
Y P f
f D,

- Z

=17 aaNNees

Y N\

Puc. 13. Cxemmt jnedopmauuu (@) u marnsfmoe npencras-
JieHHe 0 HHX (|

HHe (OPMH Teha. DHePreTHYeCKOe yCJIOBHE MJIACTHYHOCTH MO YeTBep-
TOH TEOPHM INPENeNIBHOTO COCTOSTHUS AJIS1 IVIaBHBIX OCEl onpepessercs
yPaBHeHHEM: *

(61 —63)% + (6; — 65)* 4 (3, —0y)? = 2":y (1)

rae o, — conporuBiende nedopMmanuu npy JMHEAHOM HaNpsiKel-
HOM COCTOSIHMH (4acTO NPHDaBHHBAETCS NpENENy TeKy-

YeCTH).
?TO YPaBHEHHE MPH 0, =03 U 0y = 6, npuHuMaer 6oJee mpo-
CTOH BHR
61 -_— 0'3 = G’.. ’
o1 103
Tipu &= —5 ~ YpaBHeHne (1) mpumer Bun

0'1 —63 == 1,156"..
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B ofmem Buxe NpH H3MEHEHHH o6z OT 03 A0 6; MOXHO Ha-
NHCaTh:
9, — 03 = fo, ' @)

rie B — xosdhdunuent, usMensomuiicsa or 1 go 1,15.

Heob6xonuMo oTMeTHTh, 4TO pedopMauusi MeTa/ia Oyner GoJplie
B HanpaBJeHHH OCH MHUHHMAJbHOTO HANpPSKEHUS.

Ilpu paBeHCTBe HanpsxeHHA 6, = oy nepopMallus B HampaBJe-
HHH UX Ocefl HOJXKHAa OYEBHIHO OHITb OJMHAKOBAa. DTOT CJyyail COOT-
BETCTBYeT cxeMe JecdopMalliy, KOTxa MeTaJl NMOCTynaer 1o ofMHOH OcCi
U YXOIMT 1O ABYM APYruMm ocam. Takas cxema aedopManuu s npo-
KaTKH MaJIOIIaCTHYHRIX CTaJjeli M CIJIaBOB, B TOM 4HCJe ¥ OBICTpO-
pexyluueit cralH, He NPUrORHA, Kak He ofecleuynBaloulass pocra OTHO-

o [} [+ 4
wenus Hanpskenufi —2 1 -2 . C yBeslMyeHUEM OTHOIIGHHS Halps-
01 Gy

. O o .
MeHufi —> U —> CO3MaIOTCS YCJIOBUS MHHHMMAJbHOM MEXKPHCTAJLIMT-

o1 L1
Hoil nedopmanuu [16]. Uem pesue BEIpaxeHa cxeMa OGBEMHOrO CXKa-
TU$1, TEM BHILIE OTHOLIEHHE % U TeM I MaJIOIJIaCTHYHOTO MeTallia
1
CO3JaI0TCH Jy4lllne yCJAOBHS neOopMAaluH, PH KOTOPHIX YMEHbIIAeTCs
BEPOSITHOCTb OOpa30BaHMs PBaHUH Ha MOBEPXHOCTH MeTallja, IJaB-
HEIM 06pa3oM 110 KPOMKAaM IOJOCHL.

J1s o6GecreyeHHsT TAKHX YCJOBHH TpeGyeTcsi YBeJNHUHUTL CpenHee
HamnpsiXKeHHE Oy, YTO JAOCTHUTaeTcsi NMPOKATKOH MeTajia ¢ OrpaHHYyeH-
HEIM YIIHPEHHEM HJH C yIIMDEHHEeM, DaBHHIM HyJi0. B mocnenuem cay-
yge gedpopManus MeTassa NPOHCXOXUT MO cxeMe, KOTXa MeTaJul NpH-
XOIHUT 1O OJHOH OCH, a YXOJMT IO XPYTOH, a MO TpeTbeil OCH nepeme-
leHHe MeTajlla OTCyTCTBYeT. Takas cxema jedopMaunHd Ajas 1po-
KaTK# GhICTpOpexylueil CTajlH, oCOGEHHO CJMTKOB, CYHTAETCs BIIOJIHE
NpHEMJEeMOl, TaK Kak B 3THX YCJOZHSIX Haubojee BePOsiTHa Mpo-
KaTka 6e3 HapymieHusl CILIOLIHOCTH MeraJia.

HepaHOKpaTHHE MPOH3BOACTBEHHHIE OMBITH MOATBEPKAAIOT HaJH-
yHe paCTATHBAIOIIMX HANMPSKEHHUH Ha KPOMKAX MPH NPOKATKe MeTalia
co cBOGOAHHIM yuupeHueM. PacrsiruBalolliiie HalPSXKEHHS B STOM
cayyae MOSIBJSAIOTCS BCJENCTBHE HEDABHOMEPHOTO pacrnpenesieHHs mo-
nepeynnix ganpsxkenud {17). [lpu Hamuuuu ymupenus oraesibHbE ya-
CTH MeTauia AedOopPMHDYIOTCS B YCJIOBHSIX Pa3HOMMEHHOM CXeMBl Ha-
NPSIKEHHOI'O COCTOSIHHSA, KOTKa O ABYM OCAM JeHCTBYIOT HANPSIKEHHS
cxKaTud, a 1O TpeTbell — HANpsXKeHUs pacrskenus.  I[locaennue
YMEHbINAIOT MJACTHYHOCTh MeTasljla M, cjef0BaTe]bHO, MaJONIacTHY-
HBIe CTaJIi PEKOMeHAyeTcsl IPOKaThBaTh 6€3 yIIHPEHHS.

W3 u3/02KEeHHOrO BHIE CJAefyeT OCHOBHOE NPaBHJIO MPOEKTHPO-
BaHus ¢OpPM KaJHOPOB JJIs1 NMPOKATKH MaJIOIVIAaCTHYHBIX CTajed H
CIJIaBOB, B TOM YHC/e M GHICTpOpekymiefi craju: ¢opma KajJubpoB o
BO3MOXKHOCTH LOJI2KHAZ OTBeuaTh YCJOBHAM ONHOMMEHHON CXeMBl CIKH-
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MAIOLIHX HanpsDKeHHuH, T. e. cleyer MPOeKTHPOBATh KaJMOPH C orpa-
HHYEHHHIM YIIHPEHHEM, HJIM CoBceM (e3 Hero, WM Haxe C OTpHIUA-

- TeJIbHBIM YLIHDEHHEM. I'Ipoxa'rKH C OTPHLATEJIDHBIM YIIHDEHHEM MOX-

HO NOCTHYb IPH BHICOTHO-TIONEepeyHOM oGxkaTHH. B Hacrosiiee Bpems
MBEl MOXEM OCYIIECTBJISITb NMPOKATKY TOJbKO C OrPaHHYEHHBIM YILH-
peHueM.
[Ipu oxHOMMEHHON cXeMe IVIaBHBIX HamnpsKeHHH BeJHYHHa COMpo-
TuBJeHus nedopmaluu Gyner Gojblie, yeM NPH Pa3HOMMEHHOR CXeMe.
3To BmosiHEe OYEBHIHO U3 ypaBHeHHE (2):

Tom = — sin 2a;.
2a
o1 + oy (22)

tpasn = _2— sin 2a.

Kak BumHO u3 ypaBHeHu# (2), yTOOHl NOJYYHTb OXHY H Ty 3Ke
BEJMUYHHY CHABHTAIOIIETO HaNpsXKeHHs, HeOGXOAHUMOro IJIsl mJjacrHye-
cKoit pedopManuu, HampsKEHHE NMPH ONHOHMMEHHOH CXeMe CXKaTHs
J0MKHO OBbIThb GOJIbIIE TAKOro ke HaNPsDKEHHs NPH Pa3sHOHMEHHOWN
cxeme.

Hrak npu pasHOMMEHHOH CXeMe HAmpPsDKEHHOrO COCTOSIHHMS, XOTS
CONpOTHBJIEHHe nedhopMaluuy MEHbIIE 10 CPAaBHEHHIO C OXHOHMEHHOH,
HO 3aTO XYK€ IIaCTHYHOCTh MeTaJlia.

OnuTHEE 3aBOACKHE NAHHEIE, a TAKXKe JaHHble MHOTHX CIelHalb-
HbIX HccaenoBanuit coBerckux yuennx (C. U. I'y6kun, Y. M. I1aBaos
H JAp.) 3a mocJenHHe ABAALATb JieT NO3BOJIHJM BHIBECTH MPaBHIO
BHIGOpa ycJaoBuii neopMmaunyn Metassia npu ero o6paGorke nmasie-
HHEM B 3aBHCUMOCTH OT CTENeHH IJIaCTHYHOCTH MeTall1a. dTo npaBn.no
(opmyaupyercs chaenymowuM oGpasoMm.

Ilpu o6paGoTke HaBJEHHEM MeTaMJOB H CILJIABOB, oé.na,naromux
MOHHIKEHHOR MJIACTHYHOCTHIO, HeOOXOJUMO CO3JaBaTh TaKHe YCJOBHS
LedopManuH, MIPH KOTOPHIX yYBEIHYHBAJIOCH Obl COMPOTUBJICHHE METAJ-
Ja cxkaTuio. B tex xe cayvasix, KOria IjlacTuyecKue cBoficTBa MeTaJ-
Jila NpH JaHHOf TeMmepaType H CKopoctd AedopMmanud IOCTATOYHO
BHICOKH, MOXXHO HJITH Ha BCEMEPHOe IOHHIKEHHEe CONPOTHBJEHHS JIe-
dopManuu Merajia 3a cyer obJeryeHusi yCJOBHH HaAMPSXKEHHOro co-
crosiHus. UeM pe3ue BHpaXkeHa cxeMa OGBEMHOrO CXKATHS, TEM BHIIIE
MJIACTHYHOCTb MeTaJlla.

B 3akJsioueHHe cjaenyer OTMETHTh, UTO NPH JeopMauu# JOPOro-
CTOSIIIEr0 MAJIONIACTHYHOTO METaJia B YCJOBHIX Pe3KO BHPAaXKEHHOM
cxeMbl 06BEMHOTO CXXATHsl yMeHbINAIOTCA Norepu or Opaka no pBa-
HHHAM, HO 3aTO YBEJIHYHBAETCsi PACXOX JEKTPOIHEPrHH H BaJKOB HA
ONHY TOHHy npokara. IIpu mpokarke TaKOro Merajiia SKOHOMHYHEE
HATH 70 NyTH YIOPOXKAHMA INepenesa 3a cUeT yBeJIMYEHHs pacxoja
SHEeprHH ¥ BaJKOB Ha TOHHY F'OJHOrO NMPOKATa, HO MOBHIINATb NPH 3TOM
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BRIXOJ FOJHOTO MeTa/l1a, TaK KaK B ce6eCTOMMOCTH METa SBJSETCS
[VIABHEIM CJIaTaeMBIM, CTOMMOCTBb KOTOpOro cocramisier 90—920/y or
o0mefl CTOUMOCTH T'OZHOTO MeTaJllla.

3. OnniTHOE ompejielieHne CONPOTHBAEHHS AedOpMALUHH

3HaHHe YJEJbHOTO JaBJICHHS P NMO3BOJSET PellaTh 3HAYHTENIbHO®
KOJIMYECTBO BOMPOCOB, KaK TO: ONpeNeNsaTh Pacxoh SHEPTHH, MOACUH-
THIBaThb ynpyrue nedopManuyu nerajeil NMPOKaTHOR KJETH, 3HaTh H3HOC
BAaJIKOB, PAaCCYUHTHIBATh NPOYHOCTb AETAJIH NMPOKATHOTO CTaHa. JlaHHBEIe
O XapakTepe pacnpefc/eHHs YIeJNbHOTO NaBJIEHHs MO Ayre 3axcara
MO3BOJISIIOT ONpPEAEJHTDh MOJNOXKEHHe pPaBHOJEHACTBYOMmEH 3JaeMeHTap-
HHIX CHJI JaBjleHHeM H, TaKUM o6pa3oM, HaATH MOMEHTH, KOTOpHE
cyiefyeT NMPHJOXKHTD K BajiKaM VIS MX BPalCHHSA.

Takum o6pa3oM yaenbHOe HaBJieHHe MeTajlia Ha BaJIOK Heo6Xo-
IHMO 3HATh KAaK KaJHOPOBIIMKY, TAK H KOHCTPYKTOpY, NPOEKTHpYIO-
IIeMY HNPOKATHHIA CTaH.

YrnenbHOEe CONMPOTHBJICHHWE MJIACTHYECKOH nedopMauud MeTaaua,
HJH TO K€, YTO H yIeJIbHOe JNaBJ/ieHHe MeTaljla Ha BaJOK p, 3aBUCHT
OT MHOTHX (PaKTOPOB.

Crnoxnas 3aBHCHMOCTb YIEJbHOTO AaBJeHHs OT GOJIBLIOrO YHCJa
(aKTOpPOB 3aTPYyAHSET onpelesieHne yAeJbHOIO NABJICHHS aHaJUTHYe-
ckuM MeronoM. [IlosToMy HaMm GulIa TnpoBeieHa ONKWTHas pa6Gora
N0 ONpEeNeJIeHHI0 HCTHHHOI'O YJIEJNbHOrO J[aBJEHHsi NpH IPOKaTKe
CJIMTKOB GHICTPOpEXYIlleR CTalu Ha OGXHMHOM craHe Tpuo 600 u
3TOM Ke cTajH Ha cTaHe jomnenb-ayo 300. Kpome Toro pasi cpabHe-
HHSI Ye/IbHOE NaBJieHHe OLLIO ONMpeNesIeHO PAacU€THLIM myTeM Ho dop-
myJse A. H. Iemuxkosa.

YOenvnoe dasnenue npu npoxarke GovicTpopexcyuieli cTaiu
Ha crane 300!

UccaepoBanne nmpoBoausu Ha craHe jonmnesb-gyo 300 ¢ amauHo#
Goukn 600 Mm. Bajaku uyryHHble ¢ 3aKajeHHOR moBepxHocrtblo. I1px-
BOA OT OTHEJbHOrO 3JEeKTPOMOTOpa ¢ YycraHoBKofi Kpemepa, Tok
Tpexdasubiii nanpskenueM 3000 6. Momnocte mMoropa 1000 4. c,
yucyi0 060poToB MoTopa B MuHyTy 150—300. MaxoBuk Moropa nua-
merpom 3,2 u, BecoM 18 T. OkpyxXHas CKOPOCTb BAJIKOB B IEPHON
HCIBTaHUH 4, 5 mlcex.

Jas onpeneneHdsi NaBldeHHs MeTalJla Ha BaJlOK HCMOJB30BaJIH
Mecc03h WHAYKTHBHOTO THNA, KOTOpPHE YCTAHABJAMBAIH MEXIy Ha-
HMHEIMH BHHTaMH H NOAYIIKaMH.

! PaGora no ompefelieHHIC XaBJeHMS MeTalJla Ha BaJloK NpPH NpoKaTKe Ha
crane 300 cTaJm mapku P18 npoBogunack B 1946 r. mojg pyKOBOACTBOM KaHI.
trexn. vayk H. H. Csepe-lllBen, xoTophifi HenocpeACTBEHHO 3aHHMAJCH H3roTOB-
JieHHeM Meccao3 H cocTaBleHHeM CXeMB ycraHoBku [18]
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B nmaunoM mccesenoBaHHM OB HCIOJB30BaHH AByXHuiefihoBbIi
ocuunorpad H crabuiH3aTOp HANPSKEHHA.

JByxmefipoBuii ocuuaiorpad (puc. 14) ocnamen: ¢puabpMoBo#h
Kaccerofi 14, BMematoweil 10 50 # PoTOGYMaKHOH JIeHTH UIHPUHOM
120 xx gna 3anucH npouecca, TOKOBHIM uuieiidom 9 tuna B-6 uys-
CTBHTeJIbHOCTBIO B 5 Ma npu co6cTBeHHo yacTote Kosebanui 1200 2y,

220230%8

AEX,

o
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3

Puc. 14. CxeMa ycTaHOBKH MO ONpefesIeHMIO AaBJEHHSA MeTalla Ha BalKw:
1 —G6nok KoumencaropoB Ha 14 wmrgp (pF); 2 — rtpanchopMarop  crabuausamopa;
9 — nowmxkalowmit TpanchopmaTop 220/12 8; 4 — BepxXHAR Napa KaTylllek MeCCHO3H;
§ — HHXKHAS Napa KaTyileK; 6 — JKene3HBt cepleyHHx; 7 — KYNPOKCHHA MocTHK I'perua;
8 ~— MarasuH CONpPOTHBNEHHA K ocumyrorpady: 9 — uuieitd TOKOBOIO MHJAJHAMIEDMETDA;
10 — muu3a  ocuuanorpada; [/ — wenesoft 3aTBop ocuuanorpada: 12 — HCTOYHHK CBETa;

13 — nuusa; 14 — dunabmopan kaccera ¢ doroBymaroft

uinefi¢oM THA B-7 4yyBCTBHTEJNBHOCTBIO B 2 Ma NpPH COOCTBEHHOMN
yacrcTe xoqeGannii 800 ey, orMeTyukoM BpeMeHH Ha 50—360 ay.
I[Be MeCCAO3H HHAYKTHBHOTO THIIA COCTOAT H3 OABYX CTaJIbHbIX
CTaKaHOB, HEMOCPEACTBEHHO BOCIPHHHMAIOUIMX HArpy3k#H B oGjacTd
ynpyrux JedopMalnu.
B cTakaHbl BMOHTHPOBAaHBl HHAYKTHBHEE JaTYHKH, COCTOSIIIME M3
yeThIpex KaTylek 4 u & ¢ KeJle3HBIMH CepAeYHHKaMH, BKJIOYEHHBIX

no cXeMe HHIAYKTHBHOI'O MOCTHKA. Mexmy KaTyluKaMH [OMeIUEH XKe-

JIe3HHH CepAevHHK 6, KOTOPbIA NPH CXKATHAX MECCHAO3bI OTXOAHUT OT
BepxHeft MapH KaTylleK K HHXKHeil Ha COThie AOJH MHJUIHMETpa #
TEM CaMbIM, Hapyllas paBHOBecHe HHAYKTHBHOTO MOCTHKa, obecme-
YyBaeT BO3HHKHOBEHHEe 3JIEKTPOABHIXKYIUEH CHJLI HA JHArOHaJH
MOCTHKA.

TokoBnit muefid ocuuaiorpada, 6Gyayyn BKJIOYEH B AHArOHAJb
MHAYKTUBHOTO MOCTHK4, OTMeYaeT H3MEHeHHsl 3JIeKTPOABHXKYMIEH
cuibl. Meccnosbl nporpagyupoBaHsl rnog npeccoM. Pasuuna B noxa-
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3aHHAX IIPY HarpysKke W pasrpysxe He NpeBbILIAeT 19/o OT MaKCHMaJib-
HOTrO T0Ka3aHus IIKaJbl TOKOBOTO MWJIJIHaMIepMerpa.

[TepBuyHas o6moTKa Tpancopmaropa 2 crabusiusaTopa Hanps-
JKEHHs HacTpOeHa C MOCJeJOBATe/IbHO BKJIIOUEHHOH €MKOCTbI0 | B
¢peppopesoHanc. CrabuiH3aTop HanpsKeHUs: oGecleYHBAeT MUTaHHe
MeccAo3 cTabuJIH3HPOBAHHLIM NepeMeHHbIM TOKOM B 50 2y. Crabuin-
3aTOp NpH KoJebaHUAX HaMpsIKeHUs B CETH NEPEeMEHHOro TOKa
+300/o naer nHa BhIXOJe KojeGarue Hanpsxenus =19, Hunyk-
THBHbIE JAaTUHKA MeCCA03 NHTAIOTCA TOKOM 12 8. Ilas 3amucd Ha oc-

Puc. 15. Cxema gmeficTBUA ouNi DM NMPOKaTKe

uunorpade MyJbCHPYIOIETO TOKa B BBHIXOAHYIO UeNb BKJIOUEH
KynpoKcHuI MocTuk ['perna.

BeprukanbHyto cuity R onpefesili ¢ IOMOIIBIO MECCAO3 H, NMOJIb-
3ysiCh NPOCTeHIINMH NPeo6pPa30BaHUAMH, UCXOASl H3 CXeMHl AeHCTBUS
CHJI, YKa3aHHOH Ha pHC. 15, HaxoouJiu cpeaHee yAeJIbHOe AaBJIeHHE:

P =Qcosp = Rcoss.
Tak xak © = 0,5 a, T0 P=R cosf;—.
C npyrofi CTOpOHHI,
P=pyS,

rae S — NpoeKLHs] KOHTAKTHOM NOBEPXHOCTH Ha IUVIOCKOCTb XOPAb
Ayru 3axsata. Ee MoxHo nalitu no ¢opmyse

S=-&';'—Bz-;/r,,(l-1—h).
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®opmysa (3) BhiBefeHa Ge3 yuera ONEpeXXeHHs, H NPHHATO, 4TO
JaBlieHHe MO Ayre 3axBaTa pacrnpeesieHO PaBHOMEPHO WJH CHMMeT-
puuHo. [laBneHHe MeTajsla Ha RaJNOK ONpelessaloch yKa3aHHLIM
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Puc. 16. 3aBHCHMOCTb YREJLHOrO NABAEHHA OT
TeMNepaTypn! H O0GXKAaTHA NPH NPOKATKE CTANH
Mapku P18 ma cramu 300

MeTOAOM NpH npokarke 3aroroBku 20 X 25 500 mm Ha raaaxoit
6ouke npu 1200, 1150, 1100, 1000 u 900° u o6xatusx 15, 25, 35 u
450/g. 3aBUCHMOCTb YIeJbHHX HaBJEeHHA MpH ropsyefi npokaTke
craan Mapku P18 or creneny gedopMaunnyu W TeMnepaTyphl POKAaTKH
npejcTaBjieHa Ha puc. 16 u 17.

Ananu3 nosMyueHHBIX JAHHBIX JaeT BO3MOXHOCTb CHeJaTh Cle-
ILylolHe BLIBOABHL.

1. C yBenuueHueM creneHH pedopMallui yieslbHbBlEe JaBJeHUA
NpH BCEX TeMIeparypax pacTyT A0 HeKoroporo mpegena (25—300/e),
npH JalbHedileM pocre Ae(opMalMH IOBBIIEHHS NaBJEHHA NOYTH
He HabJionaercs. ‘

2. C noHuXKeHHeM TeMIepaTypul npokatku ot 1200 go 900°
yAeJbHbIE AABJEHHS IJIABHO YBEJHUHBAIOTCH, NpHYeM HauGOJbLIHI
HX POCT OTBeuaeT HU3KUM creneHsM Aedopmanuu (Taba. 8).

3. AGcoJoTHOE ymenbHOe AaBieHHe npu aepopmauuu B 309/,

T. €. IPH OTHOLIEHUH Tb = 1,25 u o 100 = 4,79/0 u npu cKoOpocTH
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Cmenens Sepoprayuu,?,

Puc. 17. 3aBucuMOCTb yHAeNbHHX HAaBneruf npu ropsiweft mpo-
KaTKe cTaqn Mapku P18 or crenemu pedopmanun B Temnepa-
Typu npokartku (18]

TaGaumna 8

3aBHCHMOCTD YAEABLHOrO JABJAGHHS OT TEMNEPATYPH NPOKRTKH
u crenenu naedopmauuu GhicTpopexymedi craau mapku P18

YaearHoe JAasJieHHe, xgé.u.uﬂ TTpume pHOE NOBHILIEHKE
Crenens RedopMauyu TIPH_ TEMmEpaTyPe, ;’253"5335"“‘3”333332.
% azﬁfnﬁexnﬁnsuf' 2M 00°
900 1200 A T

15 61,0 32,5 100

20 65,0 37,0 75

25 68,0 42,5 60

30 68,0 51,0 35

npoxkatku 4,5 m/cex B uHrepBase 1200—900° mpuHuMaeT A cranau
mapku P18 snauenust B npenenax 50—70 xe/mm?,

YOeavtoe OasaeHnue npu npoxarke caurkos GeicTpopesicywjeli craau
Ha 006xcumHom cTare Tpuo 600!

JlaBnenue Merajula Ha BaJKU IPH NPOKaTKe CJIHTKOB OHICTPO-

pexymeRl craau Ha craHe TpHo 600 onpenmensiid TeM Ke METOAOM,

! PaGoty no usMepeHMIO AaBJEHHIl MeTajja Ha BaJOK NpPH NPOKaTKe CJIMTKOB
GucTpopexymieit craau Mapku P18 npoBoAusn COTpYRHHKH Ja6opaTopun Ne 42
HHHUHYM uux. B. A. Euuna, uux. B. B. Mapkenos, texuux B. H. Ilamkos
apn ysactuu uHx. A. A. ITporacosa.
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uro ¥ Ha craHe 300. YcioBHsi IpPOKaTKH CJIMTKA CTaqu Mapku P18
6hlIY HECKOJIBKO MHble, YeM y 00pasuoB, IPOKaTaHHEIX Ha cTraHe 300.

Caurox npoxkaTbiBaad 10 Tpe6yemoro kBazpara (85 <X 85 mm) ¢
JABYMS TIPOMEXYTOYHBIMH ITOJLOIPeBaMHU TOC/Ie TIPONyCcKa uepes Tperuit
M 1ecTo Kanu6phi ',

Cran 600 mpuBomuTCcs B AeACTBHe uepe3 PEeIYKTOP JIEKTPOMOTO-
pom (1200 4. c.) TpexdasHoro Toka HanpsikenueMm 3000 8 ¢ ycraHos-
kot Kpemepa. Hucsio o6opotos moTopa B Munyry 300—600. Maxosuk
auamerpom 8,0 # Becom 70 r. Ilepenarounoe yucyo 1:8. Takum 06-
pasoM TMPOKATKy MOXKHO NPOH3BOAUTL TpH 37,5—75 o6/mMuH. Kanu6-
POBKa BaJIKOB VKa3aHa Ha puc. 49. Bajku H3rorosjieHH U3 KOBaHOI
cranu mapku 40XH. Ckopoctb npokaTku 1,245 m/cex.

Cpennee ylelbHoe AaBJeHHE MeTallla Ha BAJOK ONpeRelisijlM MO
popmyae (3).

Pasmepnl npokareiBaeMbix CauTKOB Becom 200 k2 mnpuBeeHH B
Tabs. 21. PesyibraTel H3MepPeHUs JaBJeHHA Ha BajKM IpH TIpPOKaTKe
6eicTpopexyileii crajqu mapkid P18 npuseienn B Taba. 9.

Ta6auna 9
JlaBaeHHe HA BaJKM NPH MpOKATKe CJIMTKOB OnicTpopexcymelt craan mapku P18

JlaBaeHite Ha BaJKH
Ne dopma Pasmep Ak 100
Kanubpa h noJjHoe cpeliHee
nponycka xanuGpa MM o yAensHOE
° m K/ MME
2 S nyH i 235 155 18,4 262 12,9
6 » 170 155 18,4 265 13,6
8 » 140x 133 20,8 210 14,8
12 YephoBo#t kpyr 130 8,56 142 10,5
14 To xe 120 8,2 177 15,8
16 » » 110 9,9 206 19,8
18 » » 100 10,7 185 16,9
22 Kpagparuni 85X 85 - 192 17,7
NMpuMeuanns: 1, TloMHoe AaBNeHHe ABISETCA CPEANHM H3 IUECTH H3MEPeHHE MpH npo-

KATKe IIeCTH CJHTKOB,
2. Temneparypa Havyana npokarkx 1200°; Temneparypa KoHua NpokaTku 230°,

Kak BuaHo M3 maHHBIX Tabj. 9, conpoTHBAeHHe AedopManuH NpH
MpoKaTKe CTaJHu H3 craju Mapku P18 Hiuke mo cpaBHeHHIO ¢ TOR XKe.
MapKo#l cTaJsd, HO nmpokatanHo# Ha crade 300 u3 nosochl 20 X 25 X
X 500 mm. DTO OOBACHAETCS TEM, YTO OTHOLIEHHE TONLUMHH CIHTKA
K AuaMeTpy BaJjkoB craHa 600 Gosble, yeM OTHOIIEHHe TOJIUMHEI NO-
JIOCHI K JHaMeTpy BajkoB craHa 300, a HMeHHO: B TIePBOM CJydae

! Caurok npoxarmBaau no kanu6poske Ne 4 (cm. crp. 111) mo cxeme, yka-
3aHHo# B Taba. 22.
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; = 0,383, a Bo BTOpOM %=0,067. W3BecTHO, 4TO ¢ yMEHbUIEHHEM

h
O'FHOIIIE’HPIHE CHJ/IbHee CKa3blBaeTCA BJIAHAHHE BHEUIHETO TPEHHA U IO-

3TOMY YAeJbHOE AaBJjeHHe NOBHIaeTcd, Kpome Toro, mpu mpokaTke
AedOpMHPOBAaHHON OLICTPOpEXYIIeH CTalH ee CONPOTHBIEHHE Aedop-
Malud AOJXKHO ObITh GoJiblile JIMTOH, TaK Kak mepBas uMeer GoJjee
MeJIKoe 3epHO. *

it cpaBHeHUs! CONMpOTHBJeHHS AedopManuu ctasu Mapkd P18
C CONpPOTHBJIeHHeM AeopMaluyH HepKaBelomeHd U YTJIepoJAUCTOR CTanu
B Ta6s. 10 npuBeneHb! COOTBETCTBYIOLHE AAHHLIE.

Ta6runa 10
Yaeabnoe pasneHue cranei
CpefiHee yReqbHOE HaBlleHHe, Ka/mm3
Cranb
MHHHMAJNL HOe MaKCHMAaJLHOE
Bricrpopexyinas mapkn P18*:
CHHTKH & « ¢ o o o o o o o o » . 10,5 19,8
TOMOCA « &+ 4+ & o o o o « o o « & 50,0 70,0
Hepxaselomasa** . . . . ... ... 7,9 10,4
Yraepogucras (0,19 C)** . . . . .. 3,8 8,1

* CaurkH pecoM 200 %2 nmpoxarhiBan# Ha cTaHe 600, nosocy 20X 25 mm — Ha cTane 300,
** CauTKH cerenHeM 250X250 Mm npogathiBaitl Ha OaymMu ceveMeM 160X 160 mu Ha
GAyMEHTE AYO C JHAMETPOM BajlKkoB 850 ma,

U3 panubx Taba. 10 cienyer, uTo GHICTPOPEXKYIlas CTajb MapKH
P18 otHocHTCH K TpyaHoaedopmupyeMoMmy meraddy. Ee comporusies
HHe JedopMali BO MHOrO pas Goviblile, YeM CONpOTHBJIeHHe Aedop-
MalWu ApPYrux CraJjei.

Pacuer ydeavbrozo dasaenus no gopmyre Lleaukosa

Creayer OTMETHTb, YTO 3aMep JaBJIeHHil MeTalljla Ha BaJIOK JaeT
Goslee HaJieXKHble U TOYHBlE JaHHBIE, ueM pacueT Mo (GopMyJiamM, ¢ TI0-
MOIIBIO KOTOPHIX NMpPH HaJH4YUM GOJILILOTNO YHCJIa (HaKTOPOB MPOKATKH
HeJIb351 UX% TOYHO yuecThb. /i pacyeTa CPeRHEro YAeJbHOrO JAaBJEHHs
ofHON U3 HauGoJiee HaJeXHHX sBiserca ¢dopmyna A, U. Llenuko-

Ba [19]:
y —K 2(1l—e¢) ﬂ H, 6_1 (4
P =8 Ty (h ) (T) ’ )
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rae H; — BpICOTa NPOKAaTHIBAEMOro MeTa/yla B HeATPaJbHOM CeYeHHH,
MM;
€ — OTHOIeHWe aGCOMIOTHOrO O0XKAaTHA K HayaJpHOH BHCOTE;

2D
= —
f Ah

« = 1,150,

BricoTy MeTa/sla B HeHTPaJBHOM CeuyeHHH OIIPeesioT TIo Gpopmye

?

é

w2V el

h 31

Has ynpomenus pemenust ypasuenuit (4) u (5) A. U. Ueaukos
peKOMeHAyeT nosb3oBathecs Auarpammoin (puc. 18), paspaGoranHod
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Pecp
Puc. 18. HameHeHHe OTHOWIERMS ~—— B 3aBHOMMOCTH OT BHEHIHETo .

K

TPEeHHA TPH pasinMHOM 0GxkaThHH. Lludpu ¥y Kpushlx oGo3navawr 06-

Karue T 100% (no Jlakcy)

M. A. JlakcoM, IO KOTOPO# ONMpPERENSIOT 3HaY€HHE OTHOIIEHHS p_l"("

B 3aBHCHMOCTH OT d TpH o6xartusix 2,5—50%. B kauecTBe npumepa
onpefesiUM pacueTHbiM MeToaoM no ¢opmyde A. K. Lliennkosa cpenuee
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yheJibHOe RaBJEHHe MeTa/yla Ha BaJOK NPH NPOKaTKe KBaApaTHOM
nojaock (20 XX 20 mm) u3 OuicTpopexymeii craau Mapku P18 Ha cra-

He 300.

Hast onpenenenus BesuuHHE K Hy:XHO 3HATh mMpefes TEKYYeCTH.
Tak xak mpefes TeKy4ecTH, ONpeAelsieMblli IPH BHICOKHX TeMIepaTy-
pax, siBJsieTcsi BeJUYHHOHA NOBOJbHO YCJOBHOH, TO MOJb3YIOTCS BeJH-
yuHOH npenena npousocTd. IIpelesl NPOYHOCTH XapaKTepH3yer moBe-
JeHHe MeTalllla NPH CPABHHUTENbHO HEOOJBLIHX CKOPOCTHX Jedopma-
uuy. UTo6u npubGIU3HTL €r0 3HAUeHHe K YCJIOBHSM NPOKATKH He00X0-
JHMO ONpEeReJHTb YTOUHEHHYIO BEJHYHHY INpejesa NpOYHOCTH Mo ¢op-
MyJe:

Ootm = O + My W',
rae M, — KoapHHUUEHT BA3KOCTH MeTaJla, K2 + CeK/mMm?;
u’ — ckopoctb aedopmaliyy, 1/cex;
6, — Mpefies] TPOYHOCTH NPH CTATHYECKOM HCIBITaHHH.

Ckopocts fedpopMauuu onpeielsieM To (opMyde:

nn V rp Ah
T 15H 4+’

’

rie n — 4HCJIO 0GOPOTOB BaJKa B MHHYTY;

r, — pabouuii paguyc BajKa, MM.

B Texuuueckofi JuTepaType AaHHHe O Ko3(h@uiHeHTe BA3KOCTH
JIErMPOBaHHBIX CTaJjlefi OTCYTCTBYIOT, MO3TOMY fIDPHHMMAaeM BfI3KOCTb
3THX cTaJefl B 06/1acTH BLICOKMX TeMTIepaTyp NPHMEPHO PaBHOH BA3-
KOCTH yIJIepORMCTHIX cTajedl. KosddpHuueHT BASKOCTH 1OJCYHTLIBAEM
no gopmyJie JKelyHaa:

7, = 0,01 (14,0 —0,01%),

rie t— TeMrneparypa TpoKaThiBaeMoro Merajdaa, °C.
Besuundy K HaxoAuM TO YpaBHEHHIO :

K = 1,075644,,.

Koaddunuent 1,075 BuGpaH KaK NpOMEXYTOUHHIH MeXAy 3Haye-
nueM 1,15 (s cayvas npokatku Ges yurupeHus) u 1,0 (mpu otcyr-
CTBHMM CHEDKUBAIOLIUX TIOMEPEYHBIX CHJI).

IMo mauuniM 0. M. Uwxukosa [20] koadppuuneHT TpeHUs GbICTPO-
pexyuel craau Mapku P18 HesHauuTesbHO OTuuaercss (~ Ha 10%)
OT KO3((pULKEeHTa TPEHHS YTJIePORUCTHIX cTaed, Ha ocroBaHuu sToro
KO3 pHIHEHT TPEHHS HaXOAWIH 1o hopMyse DKeayHAA:

f = 0,8(1,05—0,0005¢),

rae 0,8 — kospPHUIMEHT AJS UYTYHHBIX BAJIKOB C 3aKaJleHHO! TOBepX-
HOCTbIO.
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IMapenue TeMnepaTyp mo fIPONycKaM ONpeAessid METOAOM Nps-
MOJIMHEHOM HHTEPNOJIALMH 3HAYECHHH TeMIlepaTyp AJisi NepBOro H Io-
€JIeJHero MPONyCKOB.

YaeabHoe jfasiieHde JJis CJIydaeB TIPOKATKH CO CTeNeHsAMH nedop-
manuu He Gosee 0,5 onpedensnn no auarpamme M. A, Jlakca [19).
Ipu onpeneneHdn KOHTAKTHOH muomanM, a Takke H u A ¢pacoHHue

CEUeHHUsI MOJIOCH H KaJlPl6p0B 3aMeHAJH 3KBHBAJICHTHBIMH MpPAMO-
YroJIbHHKaMH. .

Bricora 3KBHBaJIEHTHOTO IpsiIMOyroJibHHKa paBHa.

A

®
Haxa = _b",

e w — NJIoLIafb CeUeHHs IMOJIOCH HJIM Kanubpa;
b — mupuHa ceueHHs uaM Kaaubpa.
DKBUBAJIEHTHOE BLICOTHOE 00XKaTHe PaBHO:

Ahy, =20 — 1

bo b]_

fle w,—TJIONaAb CeueHHs BXOASIEH MOJIOCH;
w; — rJIouaab Kajaubpa;
b, — mypuHa BXOAAIEH TIOJOCH:;
‘b, — mupuna Kaaubpa.
KoHrakTHyI0 muomanb onpeeisiiy no GopmyJe:

S= bo—;-b}—prAhaxgu

BepTHKaJIbHaH COCTaBJaAIOIIAA AaBJEHHUSA HaA BaJIK4 paBHa:
R = Pep S.

PesyJibTaTh TOACYETa YAEJBHOTO OaBJeHHSI CBeleHbl B Tabu. 11,

TMo OMEITHEIM ZAHHBIM TIPOKATKa IOJIOCOBOM CTaJu M3 CTaJlH Map-
#u P18 (cM, puc. 17) mpu o6xartuu 15%, cpenHee yAeabHOe AaBjeHHe
paBHO 32,5 Ke/mm? (TeMmneparypa mpokatku 1200°).

Cpezxee yaeabHOe faBlleHHe, paccyuranHoe no dopmyde A. U, Le-
JIMKOBa, 0Ka3aJoch paBHbIM 3,67 x2/mm2, T. e. noutn B 10 pas MeHb-
il1e 1aBJIeHHs, TIOJIyYEHHOTO OMBITHHIM MyTEM. ,

IMo3aToMy ecTh OCHOBaHHE CUHTATh, UTO JAHHHEIE CPEAHErO YAEJbHO-
rO JaBJjleHus, MOJydYeHHble pacueroM mo ¢opmyde A. K. Lenuxosa
(Taba. 11) TarxKe ABJAIOTCA 3aHUKEHHBIMH,

PacxoxJenue AaHHBIX CPEJHEro YAeJbHOTO AaBJEHHs MertaJuia
Ha BaJIOK, TIOJy4YeHHBIX pacueroM no ¢dopmyne A. K. Llenukosa, u
OTIBITHBIM TyTeM, OGBACHAETCS TeM, 4YTO NPH BEIBOJE (HOPMYJH 15
ynpomenus A. H. Llennkos caenan pag gonyuenui (211,

Ta6auna 11

omba ¢ auaronansme 4331 mse Gnicrpopexymedt cranu

H3 p
mapkn P18 na crane 300

Yaeabuse RaBaeHHs HA BAJKM DpH NpOkaTKe KBAAPaTa 20 MM

o o ©
w 'y ! o | a
o ©
do, ] . A A
wwiex ‘*UVd o —
3 p & x
[ (=3 t~
b 4 l l5e) ) el
aNe
0 vy <
__qv / | =] N o
d 3 S . ©
as wn [T
© =2}
- | : v. ‘l'.
[~} o =)
[57)
o . a | = K -
M+ o ol = -
o~
- | g &) S
i) I CO. < o
a l g o ©
P - - -
gww/ax o © L= —
) [=2 [T+
Do ‘¥ ! I : %
gWW o uy
d Z I 8 D g
ywhe A & o
19 + 99
) ] [
x ~
a-ae,l l ; b =
" . - i,
e, o o o
© [ o
ww 4V | -~ < ™
=] ) X
ww ¢a.qeq l ~ ) l—?.
© =) 0
e — v o0
ww U | b o~ x
ww ‘Ig I X > b
ww ‘0 =
e | = 3 N
© [=]
xR
eww ‘Tm ] 1 ‘% N
=) [<) © [=)
gww ‘On 3 S B B
o 16 43—-4
g =
8 = s 2
a & >
~
< g ;‘ &y
2 3
o ]
e .
exdAuodu &N — o ™ -

4 3akas 265

Ta6a. 11 cocrasjesa nux. $1. C. llsapuGaprom.
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4, KOHTAKTHOE TPEeHHE H ero 3HaueHHe

IIpu npoeKTHPOBaHHH KaJHOPOBOK BAaJKOB NPHXONMTCH peIaTh

CJeAyIOlHe OCHOBHHIE 3a/la9H, OBA3aHHble ¢ KO3PPUIHEHTOM KOHTAKT-

HOro TPeHHs:

1) pacnpenensith 06xKaTHA MO MPONYCKaM TIPH 3aJaHHOM JHAMeT-
pe BaJNKOB, YTO CBSI3aHO C YTJIOM 3aXBaTa Gmake Y, CJAeAOBaTEIbHO,
yrJoM Tpexus B;

2) onpeNeNATh YUIHPEHWe M ONEPeXeHHe MeTaJla, BaBHCAIIHE
TaKXe OT BeJHYMHE KOHTAKTHOTO TPEHHS;

3) ompeneNsTb yCHJIHSA, ACHCTBYIOIHE Ha BAJIKH, a TIO HUM [IpPOBe-
pPATb MPOYHOCTb JeTaJsleil MPOKATHOrO CTaHa H PaCCYHTHIBATH MOILI-
HOCTb, HeOOXOUMYIO [JIf POKATKH; -

4) wsyuaTb 06beMHOE HANPSIKEHHOE COCTOSTHHEe MeTaJljla B KaJjuG-
pax npoekTHpyeMHX (OpPM U Ka4eCTBEHHO NpPEJACTABJATL NOBEJEHHE
MeTaJjijla TIpH TpOKaTKe;

5) u3yvaTb CTelleHb HEPaBHOMEPHOCTH aedopMaluu;

6) onpenensaTh H3HOC KaJHOPOB NPOKATHEIX BAaJIKOB.

Takum o6Gpasom, NPoEKTHpOBaHHe KaJHOPOBOK BaJIKOB 6e3 yye-
Ta KOHTAKTHOI'O TPEHHSA He MOXET TIPHBECTH K TOJIOKMTEJbHHM pe-
3yJIbTATAM.

KoHTakTHOE HJIM BHEUIHEE TPEHHE — MPOLECC, BO3HUKAIOIIHE Ha
NIOBEPXHOCTH CONPHKOCHOBEHHSA TeJl, HAaXOAALIMXCA KAK B COCTOSIHHY
MIOKOsl, TaK ¥ B COCTOAHHH B3aWMHOTO TiepeMeleHHs.

Passuyalor fBa poia BHEIIHENO TPeHHs,

. Tpenue nepporo poja, UJAH TPEHHE CKOJNbXKE-
HH f, — KOTJa OLHO TeJIo, epeMernialoneecs o NOBEPXHOCTH Apyroro,
COIIpHKAcaeTcsl NOYTH HeH3MEHHRIME TOYKaMH CBOeH MOBEPXHOCTH.

2. Tpeuune BTOpPOro poja HUJH TPeHHEe Kawye-
HH fl, — KOrJla OTHOCHTeJbHasg CKOPOCTb TOUeK KOHTaKTa ABYX TER
paBHa HYJIO H TOYKH KOHTAKTa BCe BpeMsA MEHAIOTCH.

ITo orHolenHo K CMa3ke pasJJif4aloT TpeHue AByX OCHOBHHIX TH-
OB CyX0Oe M XHIKOCTHOE.

Takoe melleHHe BeCbMa YCJIOBHO, TaK KaK MEXAY yKa3aHHBEIMH JBY-
Msl KPaHHHMH THNAMH TPEHHA HMEETCS HeNpepHBHHI pAl NpoOMexy-
TOYHHIX: TOJYXHIKOCTHOE, TIOJNyCcyXoe H T, A,

Mex 1y npokaTeIBaeMbIM MeTaJIJIOM H [IOBEPXHOCTBIO BaJKOB HMe-
eTCsd CKOJIbJKeHHe ¢ CYXHM TPEHHEM.

Cyxoro TpeHHs B YHCTOM BHJe He cymecTByeT. [ToJyYHuTb €ro Mox-
HO TOJIbKO B J1a60opaTOpHHIX ycioBusix. Ha ocHoBanuu srtoro, C. M I'y6-
KuH, pasgensas saraan A. K. Ueprasckux u K. H. Kan, cunraer Heo6-
XOAUMEIM BBECTH TPeTHH OCHOBHOH BHJ, TpPeHHS -— Tak HashBaeMoe
TpeHHe ¢ ancop6uHoHHOA cMaskof. OHY NokasaH, 4To K03¢ pHUIuenT
BHEIIHEro TpeHus B 3HAYMTEJBLHO CTeNeHH 3aBHCHT OT TIPHPOILI OKUC-
J1a, o6pasyolierocsl Ha MOBEPXHOCTH AepOPMHPYEMOro Tela, 1 B TEM
GouiblIell CTEMeHH, YeM TOJIje TJIEHKa OKHCJIA.

Konraxrroe Tpenue u ez20 3navenue 51

Cusa TpeHus T mIpH CYyXOM TPEHHH Ompelesiercs B CQOTBETCTBHH C
sakoHoM AMonToHa (1699 r.), no dopmyue:

T=|N,

rae [— Ko3((pHIHEHT NMPONOPLUHOHAJBHOCTH, Ha3hBaéMHfi Kosd¢u-
L{HEHTOM TPEHHSH; .
N — HopMaJsibHas cuna.

P

¥

B 1785 r. KyJIOH /17 OnpefeJieHus CUIIbl TPeHHs NpeoKul HO-
BYIO dopMyJay:
T=f{N+A,

rie A — BeJMuKHHA, 3aBUCAIIAS OT MOJIEKYJSPHOrO CLEIVIEHHA I0-
BepXHOCTe#,

Coserckufi uccaenoBareibr b. B, Heparun npep,.noxm.n 3aKOH Tpe-

HHA B CJIEAYIOIleM BUAE:

-

T =f(N+ Sp,), ®)

rae S — HCTHHHAS TUIOLIAAb COMPHKOCHOBEHHS I1OBEDPXHOCTEH TPEeHHS,
P, — BeJIHUHHA yIOeJbHOTO CHENJIEHHA 4acTHIl TPYLIHXCSl NMOBepX-
HOCTeH uJH BeJMuYHHA YJeJbHOr'o NPHJAHNAHMA., -

W3 3Toro BHIpaeHHA CIedyeT, uTo Nnpu Harpyske N = O:BHemHee
TpeHHe He Hcue3aeT. DTo ABMAAETCA B HACTOsIlee BpeMs OOIIeNpHHSA-
THIM B3IJIIOM,

OnpenesnuMm, Kakofi AOJKHA GHTH BesiMuHHA Ko3ddHuuueHTa Tpe-
HMA 1npu npoxartke. MspecTHo, uTo ueM GoJiblle KO3(hbHIMEHT Tpe-
HHs, TeM GoJsbille MOXKHO AaTh OGXKaTHe MeTaljJy 3a ONMH IPONYCK.
Onnako 3T0 He O3Ha4aeT, YTO yBeJHUEHHe KO3(hGHIMEHTa TPEeHUS
Bcerja xeJsatebHo. Ero Hy»XHO yBe/IHUMBAaTh B TOM cJydae, Korjaa
yroJ 3axspaTa OrpaHHuuBaeT o6GxkaTde, DTO HMeEeT MecTO OOHUHO NMPH
NpoKaTKe B BbITAMXHBIX KaJIHéan Ha 6JIdeHI‘e H 3aroTOBOYHBIX cra-
nax. Ec/lu ke npokaTka He JMMHTHpYeTCs YrJIoM 3axBaTa, TO KOag-
(pHLHEHT TPEHHS HYXHO CHUXKATb, TaK Kak yeM GoJblie KOIDPHIH:
eHT TPeHHs, TeM O6oJibille HU3HOC BAJIKOB, PacXOj 2HEPrHH, AaBJjleHHe
MeTaJljla Ha BaJIKM, a TaKXe yXyALlaeTcs KayecTBO NOBEPXHOCTH Me- _
TalJia 4 T. A.

C yBe/ueHHeM TPEHHS MEXIY BAJKAMU W’ METAJLIOM SHAYHTEJIBHO
NOBHIIIaeTCS BepTHKAMblOe AaBiéHHe NpokaTkH, Hanpumep, npu xo-
JIOAHO! TPOKATKe AMIOMHHHA Ha IMaixkux Bajkax [22] makcumanbhod
yae/bHOe JaBJeHHEe PABHO TPHMEPHO 53 Ke/cm? (puc. 19), a mph npo-
KarKe Ha I1ePOXOBATHX BAJKaX — NPUMePHO 84 kz/cm?. Takoe pe3xkoe
YBEJHUEHHE CONPOTHBJICHHS JAebopManuy MeTassla MPH NPOKaTKe HaA
BaJKax ¢ IIePOXOBATOH TOBEPXHOCTHIO o6DbACHSeTCS BecbMa PE3KO
BHIDAXXEHHbIM NefCTBHEM CHJl TPEHHS, NOANHMPAIOIIMX NMOJOCY B 3€Be
BAJIKOB KaK B MPOAOJBHOM, Tak U B nonepeqnom HanpaBJleHmrx

4
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Konraxrnoe Tpenue u ezo snauenue 53

BcesieactBue 3Toro cosfaercs BeCbMa CHJBHO BHIPaXKE€HHOe 06beMHOE
HanpfAKeHHOe COCTOAHHE C TJIaBHBIMU HANpSKEeHHSMH OOLIEro 3HaKa
(cxkatue).

B cBA3H ¢ H3JIOXKEHHEIM CJIeflyeT BHIICHHTb, KAKHM 06pa3oM MOX-
HO YBEJHUYHUTh HJH YMEHbUIIMTb KO3(PuuHeHT Tpenus. C stoit uesnio

pPaccMOTPHM BJIHSIHHE OTAEJBHHX (AaKTOPOB Ha KO3 (HUIHEHT TPeHHS
1IpH TpPOKaTKe.

¥

e
¥ ! d 7
Ly | /-ZF
§ @ | '
S 5 I, o [ /7!
£, i [/ I\
1, /217 \ N\ WL
. "g 20 // v’ = =§
§ o[ i
:Q; o d‘.:s l!“
2 Ly (S.55MM) —d BPZY W —
o &4 +m, (10,64 un) {r +m( 10,741, 9mim) —o
a 6

Puc. 19. Kpushe pacnpefenenus AaBieHHA mpa
poKaTKe AJNIOMHMHHA Ha BaJKax ¢ IJaAKol (a)
H mepoxosarofi (6) NMOBepXHOCTAMH

Bausnue temnepatypor merasna na xosgpuyuent Tpenusn

OnpenenuTsb 3aBUCHMOCTD KO3 GULHEHTa TPEHHS OT TeMIepaTypul
ReOpMHEPYEMOro MeTajlla BECbMa CJOXKHO, TAK KaK B YCJOBHSX
IKCIepHMEHTa TPYAHO COXPAHATH BCe COMYTCTBYIOMWHe (AKTOPH I10-
CTOSHHBIMH, KaK TO: COCTOsiHHe MOBepXHOCTH oGpaGaThIBaeMoro TeJla,
COCTOsiHHE MOBEDXHOCTH BAaJIKOB, yJeJbHOE AaBJieBHe MO NOBEPXHOCTH
KOHTaKTa u Jp. DTH TPYAHOCTH SBJSIOTCS OCHOBHON MPHYHHOA pPasHO-

€YHBHIX JAHHHIX, [OIYYEHHHX OTIENLHEIMH HOCICAOBATEISIMH.

- M. TlaB/oB B pesynbTaTe aHa/¥3a JaHHLIX MHOTHX PaGoT MpeJio-
XuJa kpusyio (puc. 20), Koropas naer o6l XapaKTep 3aBHCHMOCTH
KOs QHUMeHTa TPEeHHWS OT TeMmepaTtypH obpabaTHiBAEMOro TeJsa.

Taxas 3aBuCHMOCTL He MOXKET IPETEHOBATL HA AGCOMIOTHYIO TOY-
HOCTb. B npeaenax mepBoro npHGJIMIKEHHST MOXKHO CUHTATb, YTO KO3¢-
¢HuuenT TpenWs C TOBHIIEHHEM TEMMEPATYpPh MOCAE HEKOTOPOro
YMEHbBIIEHHS GLICTPO BO3PACTaeT H UMEeT JOBOJBHO PACTAHYTHH MakK-
cuMym B obnactn 500—800°. OcHoBHBEIM (DaKTOPOM, BJHSIIOIIUM Ha

TaKO#H XOJ, KPHBOH, CUHTAIOT, 10 AaHHHIM omnbitoB A. K. UepraBckux
u K. H. Kaun, cBoificTBa oKHCJIOB, 00pasylOyxcss Ha TPyIMXcA 10-
BEPXHOCTHX.

Ipu ganbhefimleM NOBHIUeHHH TeMmmepaTyps (Buime 800°) cuu-
)Kenue KoaddHIHeHTa TPeHUs], TOBHAUMOMY, CBA3aHO C yMeHblIeHHeM
COTpOTHBJIEHHS AedOpMalMH MeTasia, Grnarogaps yeMy obuervaercs
CMSITHE H OTPHIB OT METa/Ua BBHICTYNOB, 06pasyIOlHX LIEPOXOBATYIO
TNIOBEPXHOCTb, T. €, CONPOTUBJIEHHE TPEHHS U COOTBETCTBEHHO 2TOMY
KO3 PUIHEHT TPeHUs AOVKHB YMEHBIIAThCH.

Kpowme Toro, mo JOCTHXKEHHH H3BECTHHX TemmepaTyp o6pabarhi-
BaeMOTO MeTa/ula DPEe3KO H3MEHSeTCs COCTOsiHHe OKHCJIOB, MpHYEM
OKaJlHHa CXKHXKaeTcs (TeMnepaTypa IVIaBleHHsi oKajduue 1370°).
BecbMa BO3MOXKHO, YTO OKaJIHHA B NEePBHX H NPOMEXKYTOUHRIX CTajH-
fIX CBOEro 06pa3oBaHHs NOBHIIIAET TPEHHE, HO C AAJIbHEHIIHM IMOBH-
IleHHeM TeMIlepaTypn OHa NpuoOperaer CBOHCTBA CMaskH, BCJeA-
CTBHE 4ero TPeHHe yMeHbIllaeTcs.

Bausnue cKopocTu Ha KOIPPuUYUEHT Tperus

AnaJM3upys pe3yJbTaThl HCCAEJOBAHHA MHOTHX  aBTOPOB,
B. II. KysHeloB CYHTaeT, YTO BOUPOC O 3aBHCHMOCTH KO3dduuueHTa
TPeHHs OT CKOPOCTH Ae(hOpMallHH HaXONUTCS B KaKOM-TO Heolpene-
JEHHOM COCTOSTHUM; JJISl YaCTHBIX CJyyaeB OH sBJfeTca Kak O6yATo
6Bl pelUeHHHM, a 3HAYHTEJbHOE KOJHYEeCTBO HCCJACAOBaHHH Jajo
HACTOJIbKO MPOTHBOPEYHBbIe Pe3yJIbTaThl, 4TO HHKAKOIro obluiero 3a-
KJIIOUeHHS cleJaTh He NPeACTaBJSeTC BO3MOXHLIM [23].

IMo B. JI. KysneuoBy BJjHsHHe OTHOCHTeJIbHOH CKOPOCTH CMelle-
HHS HMHCTPYMEHTa W TeJa 10 NOBePXHOCTH KOHTaKTa HaXOZHTCA B
3aBHCHMOCTH OT TPeX OCHOBHEIX (paKTODOB: :

a) CTeneHH NOAATIHBOCTH HHCTPYMeHTa H TeJa;

6) COCTOSIHHSI KOHTAKTHOH NMOBEPXHOCTH;

B) NPOLOVIKHTENBHOCTH HeTOABHXKHOTO KOHTaKTa.

Yem nopaTiuBeli H YHIIe KOHTAKTHPyeMbIE TeJa, TeM GoJblIe yBe+
JHYMBAIOTCS IVIOIIAAY KOHTAKTOB NPH HX OTHOCHTEJbHHEIX CHBHTAX,
a 3TO BeleT K NOBHILUEHHIO CHIH TpeHus. C yBesiHueHHeM NPOANIKH-
TeJILHOCTH HENOABHXXHOrO KOHTaKTa Kod(pbHUHeHT TPeHHS BO3pacra-
et, yTo noarBepxaeno onuramd M. B. Kpareanckoro (241,

Takum 06pasoM, TIPH yMeHbIAEHHH CKOPOCTH He(opMalHH Ko?g-
(HLHEHT TPeHHst BO3PACTaeT, 4TO OOBACHAETCS yBeJIHUEHHEM NPOJ
JKHTEJIBHOCTH HeNoABHKHOro kontakra. Ilo Tadesio ¢ yMeHbllleHHEM
CKOpOCTH KO3((]HLUMEHT TPeHHs TaKkxe BospacTaer (puc. 21).

STo uacTo NOATBEPXKIAaeTCA NPAKTHKOH, HO 'BCe XKe HMMEIOTCH
ONBITHHE JaHHHE, COFTACHO KOTOPHIM C YBEJIHUEHHEeM CKOPOCTH KO3(-
GULHEHT TPeHUs He yMeHblIaeTcsi, a, Hao6OpoT, yBeauunBaercs. Tax
no naueeiM M. B. Bpankoro 1251 npu xovtonHOH mnpokaTKe CBHHIA
K03¢PULMEHT TPEHHS C yBeJHYeHHEM CKOPOCTH BO3pPacCTaeT.
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Ojnako cjaefiyer OTMETHTb, YTO, BO-NEPBHIX, CKOPOCTb NPOKATKH
CBHHNA 6LLIa Maja H, BO-BTOPHIX, N0 AOCTHxKeHHH cKopoctu 0,8 a/cex
HaMeyaeTcsl NMOHHIKEeHHE 3HaueHHs Ko3(p(PHUHEHTa TPEHHA C yBeJHue-
HHeM CKOPOCTH NpPOKaTKH. :

IIpu npokaTke MeTajJja, OCOGEHHO MaJIONVIACTHYHRIX crajiel
CILTABOB ¢ I'€KCAroHaJNbHOH pelerTKoli (3JeKTPOH M LHHK), BJHSHHE
CKOPOCTH Ha KO3()(HIHEHT TPEHHS HMeeT o4eHb GOJbIIOE 3HaYEHHe.
C yBesiMueHHeM CKOPOCTH Ae(OpPMHPOBaHHS TJIACTHYHOCTL IIMHKA H
3JIeKTPOHA pe3KO Mmajaer.

SN o
Q70 35
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~ OKDyHeHaR CXOPOCTIE, M/CEN
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[)
{
Temnepamypa Jwemwg
Puc. 20. O6muft xapakTep 3aBHCH- Puc. 21. HaMenenwe kKoapdmuxenta
MOCTH Ko3(HuImMeHTa Tpemus OT TPEHHA B SaBHCHMOCTH OT CKOPOCTH

TeMnepaTypn o6pabaThiBaeMOro Me- npokatkr (no Tademo)
Taana (no M. M. Ilasnosy)

Nospperyuewe mpenun f

OnkIToM ‘YCTAHOBJIEHO, YTO NIPH TPOKaTKe GBHICTPOpEXywedl cTamu
€O CKOPOCTbIO Goslee 6 mM/ceX TJIACTHYHOCTL MeTa/ula CHHXKAercs H
yXymmalorcss yenoust aaxpata. Ha cpegHeCOPTHHIX H MEJIKOCOPTHHIX
CTaHax NPH PYYHOH 3ajaye MeTal/a B BaNKH IIPOKATKA TPOH3BOJUTCH
NpU CKOPOCTH, He mpeBnmalomeii 3,0—4,4 M/cex, oGecneunsaroined
YAOBJIeTBOPHTEJbHEIA 3aXBaT MeTaJslJla BaJKaMH, TOrAA KaK NpH mpo-
KaTKe BRICOKOMTAaCTHYHOIrO MeTajJla Ha COBpPEMEHHHX MEeJKOCOPTHHIX
¥ NPOBOJIOYHBIX ‘HENPEPHIBHBIX CTAHAX CKOPOCTh BAJKOB JOCTHTaer
1o 30—40 m/cex, mpy 3TOM YCJOBHS 3aXBaTa MeTalja BaJKaMH He
yXymmaores !, .

.
Bausanue coctoanus nosepxHocTu 604xu saika
Ha Ko3hpuyuent Tpenus

Hs3BecTHO, uTo BHelIHee TPeHHE BO3PACTaeT C yBeJIMUEHHEM OTHO-
WeHHs] KOHTAKTHOR MOBEPXHOCTH JedopMHpyeMOro Merajya K ero
06LEMY, T. €, C YMEeHbIIeHHEM TOJIIHHB MOJIOCH.

»

! ITo nanubiM pemenuss BcecoioaHOro coBellaHMs NMPOKaTUHKOB, r. Maruuto-
ropck, 1955 . '
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Ipu npokatke Merasna (0COGEHHO JIHCTOB, JIEHTH) B TOpsiueM H
XOJIOHOM COCTOSIHMH pellalomuM (aKTopoM, onpefelisioluM KayecT-
BO NPOKAaTa, U3HOC BAJIKOB H Pacxoj{ SHepPTHH, sBJASETCA COCTOAHHE
MOBEPXHOCTH BAJIKOB. B 3aBHCHMOCTH OT COCTOSIHHS TIOBEPXHOCTH BaJl-
XOB M CMasKy Ko3(pUIHeHT TpeHHdI H3MEHseTcd B 3HAUMTEJbHOHA cre-
nexu. Tak no aanueiv M. M. IlaBioBa oH u3MeHsieTcs B npejenax or
fMGKc = 0,7 Ao fMHH = 0’050

K coxalenulo, 10 HACTOSIIEro BpeMeHH Bornpocy o6paboTKH mo-
BEPXHOCTH MPOKATHHX BAJKOB TPOKATYHKH YAEJNSAIOT HEJOCTaTOYHO
BHHMAaHHSA, TONLA KaK B MAalMMHOCTPOEHHH CYHTAIOT TIOMTYUeHHe KauecT-
BeHHO! NMOBEPXHOCTH H3AeNUii OCHOBHOM 3ajauefl.

HsBectHo, uTO0 4HCTOTa OOpaGOTAHHOH TIOBEPXHOCTH M KadyecTBO

= MeTaJia B NNOBEPXHOCTHOM CJIOC BJHAIOT Ha CONPOTHRJICHHE yCTaJNOCTH

MerallJla noj AcHCTBHEM NepeMeHHOR HarpyskH TeMm GoJiblle, 4eM
Goulblile YYBCTBHUTEJNbHOCTh MeTasjia K KOHIEHTPAaIlHH HarpsKeHHs.

ITo nanuniM C. B. CepenceHa pa3HOCTb YCTaJOCTHOH NMPOYHOCTH
TOHKOTNOJIMPOBAHHOTO U rpy6o 06pafoTaHHOro o6pasmos JOXOIUT A0
30—40%. Takoe peskoe najeHHe YCTAJNOCTHOA NMPOYHOCTH H3JEMHi
oT crmocofa 06paBoTKH 0OBSCHAETCA KOHNEHTpalMell HanpskeHui BO
BHaJHHaX. .

IIpu ropsiveft npoKaTKe Ha NOBEPXHOCTH BAJIKOB, OGpa3yioTcs Je-
¢dekThl (CeTka pasrapa, PHCKH, NMPOAABH), BHIGHBAIOLIAE BCJIEACTBHE
CHJIbHOH KOHIGHTPAIMH HAaNpsKEHHA NOsBJeHHe MeJKHX TPEIUHH.
B nanbHefileM 3TH TPellHHH, NOCTeNEeHHO YBEIHYHBAsACh, IPHBOAAT K
usjoMy Bajka (puc. 22). IToatomy B mponecce 06paGOTKH U IKCIIIya-
Taluyu BAJIKOB HEOGXOAMMO KOHTPOJHPOBATb Ka4yeCTBO HX MOBEPXHO-
cti. [opasjo BrIrojHee CBOSBPEMEHHO CMEHHTh BAJIKM JJI NeEPeTod-
KM, yeM JOBECTH HX A0 TMOJOMKH HJH RO COCTOsIHHSA, Tpebyollero
GOJIbLIOro. CheMa MeTaJlia.npu HX o6paGoTke. o

INo nanubim B. H. Pya6axa u B. I1. Cepepaenko [26] npu npokart-
Ke KeJie3sa 4acTHOH MeTajllla H OKHCJIN YBEJIHYHBAIOT KO3((HUIHEHT
TPeHHS, YMEeHBIIAIOT BHTAXKY NMovocH (npumepHo Ha 6%) u ysenu-
N§UBAIOT YLIHPEHHE,

B pesyJbTaTe HATMNAaHH® MeTalla Ha NOBEPXHOCTb GOUKH BaiKa
PE3KO NOBHIIAETCS KO3()(HIMEHT TPeHHs YIDH XONOAHOA H ropsuedt
npokaTKax. HauGosblllefl CKJIOHHOCTBIO K ‘' HaJumamdio oGIajfaioT
‘aJIOMHHHE H €ro cmjaBe, a Takke crajgb mapok 1X13, X25105,
2X13, 3X13, X15H60 u CX8.

HackosnbKo CHJIBHO MOXET MeHATbc KOYDGHHIHEeHT TPEHHA INOA
BJIHSIHHEM HAJHNAHHSA, TOKA3WBAIOT JaHHue, nonyyennnte Y. M. Ilas-
JoeeiM H H. H. Ter [27] npu ropauefl npokaTKe KpacHOR MeIH U aJlo-
Munus (ra6m. 12).

Takum 06pasoM, MpH NPOKATKe HA BajKaxX C HANHIIIHM METaIOM
K03()(HHUMEHT TPEeHHs YBeJIMYHBaeTCd NMOYTH BJBOE 1O CPABHEHHIO C
TpOKaTKoH Ha rpyOolMH(pOBAaHHEX BaJIKaXx.
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Puc. 22. TpemMHH yCTaJOCTH B H3/I0Me TIPOKATHOTO KOBA-
Horo Bajika (craab mapku 40XH)

Ta6nuna 12

. Kostbduuuent Tpenua npu ropaveil npoxarxe

Ko3adppuuucHt TpeHHs IPH MpoOKaTKe

Ha BaJKax

Temnepatypa
MeTtann oC .
TIPOKATKH, ¢ pasputofi ¢ HAaJMGLHM rpy6owaru-
ceTKOft MeTaJJIoM dopannbix
Kpachas Men;a 750—850 |0,416—0,420,0,545—0,560/0,269—0, 329
Amomuuuit 400—500 0,585—0,558(0,227—0,272

0,423—0,466
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Bausnue cocTosHus no8epxHOCTU NPOKATHIBAEMO20 METAAAA
Ha KOagpuyuent Tperus

Ha Beauunuy xoad¢pHUHEHTa TPeHHS TaKXKE BJUSET M COCTOSIHUE
TIOBEPXHOCTH IIPOKAThIBa€MOTO MeTaJjlia. MHorue JIErMpOBaHHKIE CTa-
JIM TIepefi XOJOJHOH U ropsiuell MPOKATKOM TOABEPraloT MeXaHHUECKOR
o6paboTke 415 yAaJleHUs TOBEPXHOCTHLIX AedekroB (rJieH, pBaHMH,

Puc. 23. BHewnuii BHX KOBAHOFO BaJlka H3 CTaJH MapkH
40XH nocJe sKkcn/yaTaluMH ero B TeyeHue ABYX Helesb

BOJIOCOBHH M AP.). B 3aBucumocr# or crioco6a MexaHHdecKoii obpa-
60TKi H3MeHAEeTcd KOo3(h(ULHeHT TPeHHS.

Cocrosinie MOBEPXHOCTH NPOKATHIBAEMOTO MeTaJ/lla TaKXKe Xapak-
TepH3yeTcst U HHU3UKO-XMMHYECKHMH CBOHCTBAMH OKaJIMHHI,

CBoiicTBa OKaJMHBl CTaleft Pas3/IHYHOTO XHMHYECKOr0 COCTaBa
61 MoApo6HO usyuens B. H. Pya6axom u C. M, CadosxoBrM [28].
CBoficTBa e OoKaJIMHBl OLHICTPOpeXyllell cTasn eille HUKeM HE H3yda-
JIUChb, HO Ha OCHOBaHMH HaGJIOAeHHHA aBTOpPa B MPOH3BOJACTBEHHHIX YC-
JOBUSX oKajuHa crajau Mapok P18 u P9 xapakrepusyercs caeny-
IOILUM.

IMpu Bhicokux Temmepartypax (1200°) cuia cuemnvieHus TEPBUYHOA
OKaJIHHE! C METAJJIOM MaJia; ¢ MOHUXKEeHHEM TeMIlepaTypHl CJHTKA OHa
yBesiuuuBaercs. [lpu mepepavye Harperoro CJXTKa Ha POJbraHr CTaHa
SHauyMTeJIbHAs 4acTh ee ornagaer. [Tocae sToro HaynHaer 06pa3oBHI-
BaTbCH HOBBIA CJIOH OKaJMHH (BTOpDHYHAS OKaJMHa).

HaJsiyre Ha NOBEPXHOCTH CJAMTKA BTODHYHOH M NEPBHYHOH OKaaH-
Hul B 3HAUHTeJIbHOH CTeleHH BJMseT Ha YCJIOBHA Npolecca Aedopma~
UMM, a HMEHHO, TIpollecC WHOrJa HJAeT ToJYKaMH NMpH CTPOTO NEpHO-
IHYeCKOM M3MEHEeHHH YCJOBHH TPeHHS.

OxaJjiuHa npu JedopMaiHy MeTasa CIOCOOGCTBYET B 3HAYHTENb-
Hofi creneny u3Hocy Bajkos. Ha puc. 23 nokasan cpenuuii BaJIok noc-
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Jie SKCIUTyaTaliu ero B TeUeHWe JBYX Heledb. BHIHO, “HAaCKOJILKO

O6LICTPO BaJIKH M3HAIUIWBAIOTCA NpM NpoKaTKe cranu mapok P18 u P9.

- --Tlpn coppeMeHHOM YPOBHE TEXHHKM HarpeBa MeTajjla GHICTpPO-
Pexylrylo crajb CJIefoBajo Oh HarpeBaTb B 3JEKTPHUSCKHX Iie-
yax B 3alIMTHOH aTMoCdepe, BCJEACTBHE YEro Pe3KO CHH3HJHCH OHI
TOTepPY HOPOTOCTOSILIErO MeTasla OT yrapa W YJYUIIHJIHCh YCJAOBHSA
3IKCIJIyaTalHH BaJIKOB M KauecTBO caMoro npokara. Ha ocHoBanuu
pabor ofHOA M3 3aBOACKHX JlaGopaTopHil MOTeps MeTajja OT yrapa
IpY HarpeBe CJHUTKOB OHICTpopexxyuleli crasu Mapku P18 B o6nuHBIX
METOMXHYECKHX HeTAHHX meuax pocruraer 5,5%. Ilpu marpese stoit
2Ke CTaJ¥ B 3JIeKTPHUECKHX Teyax B 3alIMTHON aTMOC(epe norepu me-
Tajsla OT yrapa cocrasJsioT He Gogee 0,59/o. Takum oGpasom, CTOH-
MOCTb HarpeBa AOPOTroCTOsLIeR OHICTPOpeXYIUeH CTajlH B TEXHHYECKH
COBeplUEeHHHX neuyax Gbina GW onpaBjaHa.

Bausanue xumu4eckozo cocrasa Oedopmupyemozo meraria
U 8aaK08 Ha KO3(huyuenT TpeHus

ONHETHHX JaHHHX, XapakTepusyIOlMX 3aBHCHMOCTh KoaddHimeH-
Ta TPEHHs OT XMMHYECKONO COCTaBa TPYLIMXCA NOBEPXHOCTeH, MaJo.

J1. ®. Movtotkos [29] ycTaHOBHI 3aBHOEMOCTD KOI((HIHEHTa TPe-
HHS OT COZEpXKaHuWs YrJepoja B cTaiu (pHC. 24) —C yBeJHUYCHHEM
COJlepKaHHA yrilepoa Ko3¢h(HIHEHT TPEeHHs YMeHbIIaeTcs.
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Puc. 24. 3aBucuMocTb K03GbdHOMEHTA TPEHHSA OT CO-
Rep:Kanus Yriepoja B CTaMH

0. M. Yuxukosuim [20] noviyueHHl ONbITHLHE JaHHBE, NMO3BOJISIO-
UHe CPAaBHHTb KOA(QHIHEHT TPEeHHA PasJHYHHIX crajeft (raba, 13).

W3 panubix Tabi. 13 crenyer, uro Kos(duuueHT TpeHHs GHICTPO-
Pexylledl cTalln MaJo OTJIMYAEeTcs OT KO3((PULMEHTa TPeHUs HH3KO-
YrJIepofHCTOfi CTanu — BCEro Jumpb Ha 10%; KO3(QuNHeHT TPeHHS
CIVIaBOB Ha HHKeseBoH ocHOBe (X15H60) n0BOJNBHO BLICOK. .

Ta6auma 13

BanfAne XHMHYECKOr0 COCTaBa crajeil na Ko3(pUIMEHT TpeHHs

Ipynna cranu Mapka crana Kosgqg:g:em
Manoyraeponuerag. . . . . . . . .. .. . Cr. 1 1,0°
JlegeSyputHast . . . . . . . o0 .4 .. . P18 1,1
IlepAHTHO-MAPTEHCHTHAS . . . . . . . . . . HIX1s, 4X13 1,24—1,30
AycTeHHTHAS . . + + . « .« . . 4.0 .. IX18HIT 1,40
To e, ¢ HaGuroynofl dasolr . . . . . . . . 1,45
To xe, ¢ KapbugaMH . . . . . . . . . . . X15H60 1,60
QDeppHTHAE & & & o ¢ v v o o . . e e 1X17I0A 1,55

TlpuMeua HHe, 3aegnHALY NPAEHAT KodhDHIKEHT TPeHHS HUSKOYTAepogucTofl CTaJjH.

B rtexnuueckoff suTepaType AAHHHX O BJIHSHMH MaTephaja BaJ-
KOB Ha KO53(¢pHuuMeHT TPeHHs Ony6GIHKOBaHO BecbMa MaJo.

Koa¢pdunuenT TpeHus TIpH ropsiyell npoKaTke Ha CTaJbHHIX BaJjl-
Kax na 209% Bblllle N0 CPAaBHEHHIO C NPOKATKONA Ha YYTYHHHX BaJKax.

Mertoder onpedesenusn KodppuyuenTa Tpenus

B Hacrosiuee BpeMsi CyLIECTBYeT HECKOJbKO METOMOB JJIs1 Onpeje-
JileHHs1 Koa(¢ulyeHTa KOHTAKTHONO TPEHHsl NMpH rnpokarke. Paccmor-
PHM TOJIBKO T€ METOJEl, KOTOPLIe MOI'YT OHTh HCIOJIB30BAHE B IPOH3-
BOJCTBEHHHIX YCJIOBHAX.

ITo neppoMy MeTOAY KO3D(HIHMEHT TPeHHs ONPEACNAT
1o BeIMYHHE MaKCHMAJbHOIO VIJa 3axBaTa. B 3Tom cllyuae ero Ha-
XOJAT H3 YCJIOBHSI €CTECTBEHHOro 3axBara:

[>tga,

rie a— yroJi, IpH KOTOpOoM HAYHHAeTCs 3aXBaT MOJIOCH
BesrnuuHy yTila o OTIpefeNsIoT o dhopMyJe

o = arc cos (l — %hp—) (7)

ITo stomy Mmetomy ompeneasior Ko3)(GHIHEHT TPEHHS TOJBKO MPH
3axBaTe, HO He NPH YCTaHOBHBLIEMCH IIpollecce NPOKaTKH. BBuay
OTCYTCTBMsI NPH 3aXBaTe «OGHOBJICHHS» NOBEPXHOCTH MOVIOCH, KO3(-
(PULHEHT TPEHHS He MOXeT GHTb PaBHbIM KO3 (PHUIHEHTY. TPEHHs mo-
JIOCH - [IPH YCTAHOBMBIIEMCSl TIpOlieCCe TIPOKATKH, KOTAAa NPOMCXOIMT
«OOHOBJI@HHE» TIOBEPXHOCTH MOJIOCH BCJIEACTBHE TIACTHUECKOH Je-
dopmdnuH MeTajla.
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Tak kaK IpH DPHKATHH NOJOCH K BaJdKaM He HCKJIOYeHa BO3MOX-
HOCTb CMHHAHHA M HCTHPAHHsS ee KPOMOK, TO Helb3g CUHMTaTh, YTO
¢axkTHyeckufi yrosl 3axpaTa paBeH reOMeTPHUECKOMY YTy, ONpeRens-
emomy 1o dopmyde (7). Ilo sTomy Meroy MOMEHT 3axBaTa IOJIOCH
(uKcHpyeTCcsi He aBTOMATHYECKH, a BH3YaJbHO, CJIeHOBaTe/NbHO, TOY-
HOCThb ONpexfesieHHs yria 3axBaTa HeGOJIbIIAs.

Ilo BTOpoMy MeTORY KO0o(hODHUHEHT TREHHS HAXOZAT MO
YCHJHIO TOPMOKeHHS, olpeJie/iieMOMYy NPy ITOMOIUM KAelleBOTo MNpH-
6opa U. M. Nasnosa {31}, u no naBneHui0 MeTa/1a HAa BaJKu,

AsTopom npu6opa npenioxeHs GoOpMyJsl A5 OonpeReaeHusa Kosh-
(unpeHTa TpeHHS B MOMEHT HaCTYIUIEHHS CKOJIbXKEeHHS I0JI0CH B BaJ-
KaX, BCJEACTBHe TIPWJIOMGHHS HEKOTOPOf BHeIUHeR CHJIBL K 3afHeMY
KOHILy NOJIOCHL.

2Py tg +Q

f=—2— ®)
2P;—th7
Mpu T,~0 , .
f=—L 4tgl, ©
2P} 2

rae Q — Topmo3silllas CHJa, 3aMepeHHasi AUHaAMOMETDOM;
P¥— BepTHKaJbHasg COCTABJSAIOMaA JaBJeHHs B MeTa/lie BaJKa,
H3MepsieMasi MeCCI03aMH;
o —JTOJI 3aXBaTa. ,

Dopmyna (9) asaserca npuOJIMIKEHHOM, TaK KaK B Hell He YUHTH-
BaeTcs BePTHKaJAbHAsi COCTABJSIOMIAS CHJIB TPEHHUA.

PasHuna mexxly sHaueHMAMH Ko3(dHIMEHTa TpeHHS, NOACYHTAH-
HuMu 1o opmynam (8) u (9), Bospacraer ¢ yBenuueHHeM KONpdH-
LMeHTa TPeHHs M yraa 3axBata [32].

Ilo sToMy MeTORy TakXe HeJb3d NONYYHTh HOCTOBEDHHIX 3Haye-
BMY Ko3(dHLHeHTa TPeHHs N0 CAELYIOIIMM NPHYHHAM:

1) dopmyna (8) BhiBeneHa B NpPEAINOJIOXKEHHH, YTO PafHasbHOE
yAeJbHOe NaBJieHHEe PachpelelieHo Io Ayre B84xBaTa PaBHOMEDPHO,
9TO ONPOBEPHHYTO ONBITHRIMH AaHHBIMH TIOCAERHHX PaloT,

2) He yuuTHIBaercsi OGHOBJIeHHE [OBEPXHOCTH IOJOCH, TaK Kak
npu GyKCOBaHMH BAJIKOB IO HENOJBHXHON HeAedopMHpYOIIeHcs 1o-
JIOCE TIPOMCXORMT TOVIBKO YaCTHYHOE HCTHPaHHE ee.

DTOT MeToN Hesb3s NPHUMEHHTHL AJis onpeneseHHs: Ko3dduuuenta
TPeHMs NPH YCTAHOBHBIIEMCS IpoLecce NPOKaTKH.

Tpetuft MmeTon (Merox kepuoB). Onpenenenne ko3dpuiuenTa
TPEHHs 110 BeJHYUHE ONepPeeHHs OCHOBAHO Ha TeOPETHUeCKOH 3aBH-
CHMOCTH MEXAY KPHTHUECKHM YTJIOM, YIVIOM 3aXBara M YIVIOM Tpe-
HMS H Ha 3aBHCHMOCTH MEXAY OlepeXeHHeM H KPUTHYECKHM YIJIOM.
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Yron tperus B onpeneasior no dhopmyse M. M. Iasxosa [33)
’ a a ’
—t(1-2) (10)
Kpuruueckuit yros BRMHCASIOT N0 (opMyJie:
~ Ly h L A A Sk '
cosy =L+ 2DTl/(2 Fof— k(2 41),

rie S, — omepexenue.
Onepexxenne ONpedessiioT METOAOM KepHOB N0 (opMye:

rae L;— paccTosiHue MexAy OTTeYaTKaMH Ha IoJIoce;

L, — pnuHa ayru mMexay KepHaMu Ha GOuKe BaJiKa.

[Npu BuBoze dopmyn (10) u (11) 6BuIM caesaBH CAeRyOILKeE A0~
NYIEeHHS:

a) ropu3OHTaJIbHHE COCTABJISIOIIHE CKOPOCTEd PaBHH MeXAY CO-
6oit B Ji060M BepTHKaJbHOM ceueHuH;

6) mioCKHe NONepeyHHe CeYeHHs NOJIOCH He HCKPHBJSIOTCH TPH
IPOXOX/IEHHH ee yepe3 3eB BaJIKa;

B) yAeJbHOe HaBJleHHe IO Ayre 3axBaTa pacnpefeleHO paBHO-
MEepHO;

r) 3HaueHHe Ko3(GHIHEHTa TPEHUSA MO AYre 3axBaTa NOCTOSHHO;

A) yUMpeHHe OTCYTCTBYET;

€) MarepHas BaJKOB aGCOVIIOTHO TBEpA.

OnHako HeCMOTpsi Ha yKa3aHHHe JONYIIEHHs,, OI[EHKA 3TOTo Me-
Tofa, nanHaa W. M. IlaBnoBbiM [34), Bnosue copapegnuBa. On nu-
mwer: «[IpeuMymiectBoM 3Toro meroja (Merofa KepHOB) oIpejesie-
HHsi KO9GgHUHEeHTa TpeHHs (IIOMHMO JIETKOCTH) SBJsSeTCH MOJHOe
COOTBETCTBHE IoJyyaeMoro Kko3dduimeHTa HeHCTBHTENbHEIM YCJO-
BHSIM YCTAHOBHBILErocs npoiecca NPoOKaTKH; APyrue crnocobut ompe-
AeJleHAsE Koo GHLUHEeHTa TPeHHs NPH NPOKATKe N0 MAKCHMAaJbHOMY
Yyriy 3axBaTa» M C IOMOIIBIO «KJeIIeBOre NpuGopa» aBTOpa XAIOT
TOJIbKO GoJiee HJIH MeHee YIOBJETBOPHTENbHOE NPHOAMKEHHE K 3THM
YCJIOBHSIM».,

B 3akiouedne HEOOXOAMMO OTMETHTH, UTO oOlipefesieHHe Koaddhu-
TIMEHTa TPEHHS METOJOM KEePHOB BeCbMa YAOGHO M JIETKO OCYIIECTBH-
MO B IIPOH3BOJACTBEHHHIX YCJIOBHSX, TOrJa Kak pa3paGoTaHHHE B IO-
cJlelHHe ToApl HOBHe MeToAw, Kak To: M. M. ITarnosa [35] (anekr-
pokonraktuuit), H. I1. Cnupumonosa [36] (koadduuuent TpeHus
ONpeneJAIoT N0 AHarpaMMe paguajbHOrC YASIbHOrO [IaBJeHHsA) OTJIH-
4al0TCH 3HAYUTENBHON CJIOXKHOCTBIO anmaparyphl, a merox H. Il. Cnn-
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PHIOHOBA K TOMY K€ M BhluHc/JeHHSAMH, CJIeIOBaTeNIbHO, NocJefHue
ABa MeTona MOryT GHITb MCIOJB30BaHH JHIIL B JaGOPAaTOPHEIX yC-
JIOBHSIX,
Dopmyro. 045 onpedesenun ko3pduyuenta
KOHTAKTHO20 TPEHUA NpU NPOKATKe

Onpenenntb aHANTHTHYECKAM METOAOM KO3 (HIMEHT KOHTAKTHOIO
TPEHHS NPH NPOKATKe BECbMa TPYJAHO, TAaK KaK OH ABAAETCS (PYHKLH-
el MHOTHX IepeMeHHbIX haKTopoB. MHorooGpasue (akTopos TaKxe
3aTpyHAET ONpeje/ieHHe 3TOH BEJHUHHH ONBITHEIM nNyTem, [TosTomy
METOAaMH, NPEAJIOCKeHHEIMH Da3JIMYHBIMH HCCIAEN0BATE/ISAMH, MOXHO
TOJbKO NPHOJHKEHHO OLEHHTh BeJHUHHY KO9((HIHMEHTa TPeHHS.

Ilo obwenpunsTeiM dopmysam DKeayHga KOI(PGHIHEHT TpeHHA
onpejeJsercss B 3aBUCUMOCTH OT TeMIepaTyphl MeTa/ia H MaTepHalia
BaJIKOB:

JJisl CTaJbHBIX BaJIKOB

(12)

f=1,06—0,0005¢;
IJIsi YYyTYHHBIX BaJIKOB '

Tak kak B 9THX (opMyJsiax He yUHTHIBAIOTCS Takue BaxKHbie dak-
TOPHl, KaK CKOPOCTb MPOKATKH H BJHSIHHE JIErHPYIOLIHX 3JIeMeHTOB
IIPOKATHBAEMOA CTaJH, TO HX MOXHO NPHMEHHTH TOJBbKO AJIsi OTHAEJb-
HHIX cilyyaeB npokartkd. Popmyna DkeayHja crpaBeliuBa IJis Clay-
tlxaggonpoxamn MeTasJa ¢ HeGOMBIIOH CKOPOCTbIO B HHTepBaje 800-—

250°. : .
HexoTtoprie' ucciegmoBaresqn BhBeJH (GOPMYyJH IJisi ompeleseHHs
KoaddunueHTa TpeHHss B 3aBHCHMCCTH OT COZEpXKaHMS YrJjepoia H
TeMneparyphl Metasia. Hanpumep, dopmysa MosoTkoBa HMeeT. cie-

JAYIOIIMA BUA:

f = 0,748 (C-10)°"**°

' 1200 — ¢
—K(l—o,zsT )

Koagduuuenr K HaxomsaT u3 ypaBHeHHUS

K =027. 23‘—‘0.027 (C 100)

rae C — comepxanue yraepona, %.
®opmysy MosoTKOBa HeJb3sl HCNONB30BATL JJis [PAKTHYECKUX
uesed, TaK Kak B Hell He Y4HTHIBAIOTCA OCHOBHbIEe (DAKTOPEHI, BJIHAI-
mue Ha Ko3uiMeHT TpeHHs, H, KpOMe TOro, CTPyKTypa ¢(opMyJbt
BeCbMa CJOXKHA. } .
HauGonee npuemsieMa JJisi IpakTHuecKHX Leiel ¢dopmyna Bax-
THHOBA: '

f = KKK, (1,05 — 0,00057), (13

Konraxkrroe Tpenue u ezo 3Haderue 63

rae K, — koahduumenT, yuuTHBAIOMHKA COCTOSIHUE IOBEPXHOCTH H
MarepHas BaJKOB,
K; — koaddunuenr, yqﬂTmBamumﬁ BJHAHHE CKOPOCTH NPOKaTKH
(puc. 25); _ :
K3 — xoathdHIHeHT, yUHTHBAIOWHA BJHAHUE JETHPYIOLMX 3Je-
meHTOB (CM. Ta6x. 13).
Jag cranbHEIX HIepoxoBaThix BasikoB K; = 1,0, a /i uyryHHEIX
Kl = 0»8-

f
"0
09

. 0.8
07 \
: \
N

06 N
05 : ™ ~J
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<

_—

| . .
0 2 4 6 8 10 12 146 16 18 20 Ymfcex

Puc. 25. 3nauenns K, ans pacuetos k03¢ duuUH-
eHTa TpenHs no ypaseennio (13) (mo B. Il. Bax-
THHOBY)

®opmysia Baxtunosa {13] oTiinyaercs or dopmyan Dkeayuna [12]
TOJIbKO Ko3((HIHEeHTaMH, YUHTHIBAIOIIUMH OCHOBHHE ()aKTOPHI, BJIHs-
Iolye Ha KOo3(pHUMEHT TpeHHUs. .

®opmyna (13) me mpereHayer Ha TOYHOE onpeAesneHHe KO3hbH-
IIHeHTa TPEHMS, TAK KAaK B HalleM PacIOPSIKEHHH MMeEeTCs MaJo JaH-
Hbix o Koddduunenram K u Ki. Jas cpaBHeHUS MEI ONpepessiu
K03hdHUIMEHT TPEHHS 1O MeTOAy omnepexeHus u no dgopmyae (13).
Kos¢pduuuenT TpeHus no METolLy ONepeXxeHHs ONpefessJH IpPH. [Ipo-
KaTKe 3arOTOBKH NPSAMOYroybHOrO ceueHus (162 X 135 mm) us cranu
mapku P18 B siumunom kanubpe (133>140 xx) Ha crane 600 npu cxo-
pocth BankoB 1,37 m/cex. Temnepatypa Meralijia, olpenejeHHas ofl-
THYecKHM nupomerpom I[Tupomro, cocraBassa 1200°.

Paccrosnne MeXAXy KepHaMH Ha CTaJIbHOM BaJjikeé PaBHAJIOCH
600 mm, a paccTOsIHHE MEXIY OTNeuaTKaMH KepHa Ha novioce 611 mum.
Ilocne pacueroB mo dopmynam (10) u (11) moayumnn: y = 6°50/;
a=20P10’. TIpu paGouem guamerpe BajxkoB D, =474 mm no dopmy.e

tgg = tg—=
f=1tgB=1g on—dy
noyunau Koddduurent Tpenus f paBsbim 0,605.
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ITpu pacuere no dopmyse bBaxTHHoBa kKoeddHIHeHT TPeHHA OKa-
saJjics pasHbiM 0,495 (nmpu Ky =1, Ky=1 n Kz=1,1).

KoabbuuneHT Tperus NpH npokaTke OhICTpopexyiiei cranu 6w
onpefiesieH TeM e MerofioM Ha crane 300. Yc/oBHS ONKITa: BAJKH
u3 craiau mapku OH1366 (1,38% C; 0,071% Cr; 1,12% Si; 0,429 Mn;
0,189/ Ni; 0,280/4 Ti; 0,020%% S; 0,0249% P); TemMneparypa MeTajna
1200°; ckopoctb npokatku 3,45 m/cex; ceueHne 3aroroBku 3636 mu;
ceueHne roroBoro npopuns 27 )X 39,5 mm; paccrosiHMe MeXAy Kep-
HaMu Ha BaJjke 357 mM; pacCTOsiHHe MEXAY OTTeYaTKaMH KepHOB Ha
1osioce 365,35 mu; pabounit xuamerp BajakoB D, =280 mm.

ITocne pacueroB no ykasaHHBIM Beille GOpPMyJiaM moviydeH Koad-
¢uuyeHT KOHTAKTHOTO TpeHusd, paBHui 0,367 L.

ITo dopmyne (13) npu npokarke craaw mapku P18 Ha crane 300,
B YKa3aHHHIX BHIle YCJAOBHAX, Ko3ddHuuuent tpenus pasen 0,410
(HPH K| == 1, K2=0,83 H K,3= 1,1).

Hecmorps Ha TO, 4TO BeJNHuYHHA KO(pOdHIHEHTa TPEeHHS, NOJyUYeH-
Hasi M0 METOAY OlepexKeHUs, HMEeT HEKOTOpOe OTKJOHEHHe OT Be-
JHYHHH, Halgensoi no dopmyne (13), Bce ke 3Ty dopMysy MOXKHO
PEeKOMEHJ0BaTh JJIS NIPEABAPHTEJbHEIX PAcy€TOB, TaK KaKk oHa yAo6Ha
IO CBOe# KOHCTPYKIMH M [10 CpaBHEHHIO ¢ GopMyJiaMu APYrHX aBTOPOB
ZaeT 3HaueHus, Gosree Oyiuskue K HCTHHHBIM, Kosdduuuenr tpeHus
NpH npokaTKe OHICTpPOpeXylLIed CTajH, NOJYYEeHHbIH [0 METOAy olle-
pexeHns, konebnercs B npegenax 0,4—0.6.

N

5. Hepannomepnocrb nedopMaliH B 06pa3oBaHHe Pa3pLIBOB
B GnicTpopexymeil craau ‘ -

Cyunocre Hepasromeproll Oegpopmayuu © OCHOBHbIE (PAKTODYL,
Ha Hee sausoujue

HepapnoMepras nedopMauus NpH INPOKATKE YacTO NPHBOAMT K
06pa3oBaHUI0 TPEUIHH, PBAHUE M BHYTPEHHHUX Pa3PHIBOB B IEHTPaJb-
HOH vacTh noviockl. HepaBHomepHoe pacnpenmenenne nedopmauuu
06yCJIOBNIWBAETCSi MHOTMMH NpPHIHHAMH, K OCHOBHBIM M3 HHX IIO
U. M. Iasnosy [24] oTHOCsTCS:

1) HeomHOPOMHOCTL CBOKCTB MO 00beMy AeOPMHPYEMOro Tela,
BLi3BaHHAs PasJHUYHBIMH MPHYHHAMH (XMMHYECKHH COCTaB, TeMIle-
parypa, CTPyKTypa, aHH30TPONHOCTb, HaKJem H Ap.);

2) ¢opma Tena B coveTaHHH ¢ (HOPMOA HHCTPYMEHTa;

3) TpeHne Mexay AehOPMHPYEMBIM TEJIOM H HHCTPYMEHTOM;

4) ynpyras nebopMaius HHCTPYMEHTa.

BcoeacTBue 3THX NPHYMH B OTAENbHEIX 3/IEMEHTaX TeJla Co8-
AQIOTCS HEOJHHAKOBHIE YCJIOBHSA Jebopmanyuu. Tak, HeKoTophle ua-

I TTo nannum mex. B. A. Hcaepa.
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CTH TeJa NpH NpoKaTKe XedOPMHPYIOTCS B YCJIOBHAX, COCOGCTBYIO-
IUHX YUIMPEeHHIo, a APyrue — B YCJOBHSAX, CNOCOOCTBYIOMIMX  YHAJIH-
Henuio. OfHako Onarogapsi IEJOCTHOCTH MeTalla H  BJHSAHHIO
BHELIHUX YacTell Bce 3JIEMEHTHI TeJ1a BHITATHBAIOTCS B OXMHAKOBOM
Mepe. B peaysbraTe BhpaBHHBaHHs AeOpPMAalMH B Tesé BOBHHKAIOT
nonosHHTe N bHEIe HAMPsKenus (mo Tepmunovtoruu C. K. I'y6kuna).
Kauectsenno sbsuukaictuue [AONOJHUTE/bHEIE HANPSDKEHHs IIPH
npokaTke MOTYT OLITb OXapaKTepH30BaHHl TAaK HA3LIBA€MOH «Jua-
rpaMMoil HaTYpaJbHbIX BHITAJKEK» HJIH, TOuHee, IHarpaMMOMA BHICOT-
Hoii Zedopmauuu Mo LIMpHHe Kanubpa.

CpaBHuBas Ko3(¢HIHEHT BHICOTHOrO 06XKaTHs JAHHOH YAaCTH
NOJOCEl CO CPefHHM AapH(pPMeTHUYeCKHM KO3(h¢UIHEeHTOM BHICOTHOTO
o6kaTHs NOJOCH B 1EJIOM, MOXHO CYAMTb O TOM, Kakas 4acrb Io-
Jochl HMeer GOJIbBLIYIO WM MEHbIIYI0 TEHAEHIHI0 K YAJHHEHHIO.
Yem Govibile K05((HIMEHT BRICOTHOTO -00XKaTHA, TeéMm OoJblle AaH-
Haf YacTh MOAOCH YAJHHHIACH Obl, ecJiH Obl He GLLIO CBASH MEXIY
yacTaMH IoJjock. BoJiee o6xHMaeMble YacTH NOJIOCH TAHYT 33 CO-
6oii MeHee OGXKHMaeMhie.

B pesysnbraTe B3auMOZeACTBUS PA3IMYHO OOXHMMaeMbIX uacTeid
B 30Hax INOBHILIEHHOro O6XKAaTHsI BO3HHKAIOT JAOINOJHHTEJbHHE IIPO-
JOJIbHEIE HANpPSKEHHA CXKAaTHA, a4 B 30HAX MOHMKeHHOro o6xarHs —
JOTIOJIHHTEJIbHbIE NPOJOVIbHEIE HANPSKEHHSA PacTKeHHS.

JomnosHuTeIbHble HANPSXKEHHs YBEJIUUHBAIOT HEPAaBHOMEPHOCTb
pacnpenesieHus pabouux HanpsKeHHH, T. €. HaMpspKeHHH, NPU Ko-
TOphix NedOopMHpyeTcs TeJIO, BCJEACTBHe YEro yBeJHUHBAETCS CO-
NpOTHBJIEHHe AePOPMHPOBAHHIO M IOHHKAETCS IJIACTHYHOCTb Me-
tanda. [losroMy NpH NPOEKTHPOBAHHH TEXHOJOTHYECKOro IMpoLecca
o6paboTKu MeraJjia jJaBjieHHEM HeoOXOAMMO COSHAaBaTb TaKHe YC-
JIOBHS, KOTOpble obGecreudsidi 6l GOJbILYI0 pPaBHOMEPHOCTb JAecop-
MaLud.

[Tocne o6miux 3ameyaHuii nepefifeM K aHAJH3Y OCHOBHHIX IPH-
YHH, BBI3bIBAIOIIMX HEPABHOMEpPHYIO AedopManHio IpH IpPOKaTKe.

‘PaccMOTpHM BJIHSIHHE HEPaBHOMEPHOIO pacCIpeleieHUs Temlle-
patypsl B AehopMHpyeMOM TeJle HA HepaBHOMepHOCTh AedopMamnuy.

[Tepen mpokaTko#t MJM B mpolecce NPOKATKH MeTaMl MOXKeT
HMeTb 6osee XOJIOJHYIO CepALEBHHY IO CPaBHEHHI0 C HAPYXHHIMH
CNOSIMH MJM, Hao6opoT,. GoJjiee ropsune HapyxHble cloH. PaccMoT-
pHUM 3TH jgBa cJjayyasi noapobHee,

[Tpu paccMoTpenHu ocoGeHHOCTH RedOpPMaLHH CAHTKA GHICTPO-
peXyuledl CTajJH NPH YCJAOBHH, KOrla CepALEBHHA XOJNOJHEe HapyX-
HBIX CJIO€B, CpelHsAsi 4acTb €ro XapakTepHsyercs Oojiee TOJCTOH
KapOHIHOH ceTkofl, MOHMXKaloUlell [VIACTHYHOCTD MeTaia.

IIpn mnpokaTke TaKoro CJIHTKa CepAueBHHa, KaK MeHee Harpe-
Tas YacTb, HMelolllas +MOBHIIEHHOE CONPOTHBJAeHHEe aedOPMALMH,
MOVIy4aeT «BLIHYXJAEHHYIO» BHITSIKKY, B pe3yJbTaTe uYero B Hed
5 3aka3 266
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Puc. 26. BHyTpeHHHE Pa3pHBH B 3arOTOBKe ceqyeHHeM
83 X 83 MM cTann Mapku P18, mpokaTawHoR H3 cauT-
Ka Kpyryoro ceuenmsi BecoM 200 ke

Bropoii cayuat HepaBHOMEPHOTO pacnpefesieHHs TeMIepaTyphbl
Mo CeyeHHIo CJHTKA Ha6JIoRaeTcs NpH MOACTYKHBAaHHH MeTaala B
npouecce NpoKaTKH.

Ilpun mpokaTke cAMTKa C NOHHXeHHOH Temmeparypoll HapyXHBIX
CJIOEB B HHMX BO3HHKAiOT NOTIOVIHHTEJbHbIE PacCTATHBAICMIHE HaMps-
JKeHHA M0 ABYM I[IpHYMHAM: BO-NepBHIX, HepaBHOMepHOH aedopma-
UHMH H3-3a Pa3sHOrO COMNPOTHBJEHHSA AedOopMamHH cpelHell H HApy»XK-
HOH yacTefi C/IMTKA H, BO-BTOPHIX, HEPABHOMEPHOTO OXJAXK/ICHHA ITHX
yacreif. PacTaruBaioiiye HalpsKeHHs MOTYT BbI3BaTb oOpasoBanue
pBaHMH HAa MOBEPXHOCTH NoJjock (puc. 27 u 28). Bpak Takoro Buaa
o6pasyeTcsl IpH NMPOKATKe CJIUTKOB OLICTpPOpeKyliefl cTaju B NOC/AEs-

HHX INpONyCKax, KOTZAa TeMIepaTypa MeTajja IIOHHKaercs (Huxe
900°).

Puc. 28. Pa3puB mnepefHero KOHLA KBaAPaTHOH MOJIOCH cTamH MapkH P18 B peay/bTarte NOACTYXHBAHHUS €€ XOJOMA-
HLIM BO3AYXOM, 3aCacCHIBaeMHM B IeUb

5#
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PaccmorpuM nofpoGHee nNpHYmMHE o6pa3oBaHMM paspeiBa Me-
Tajlla, TpeACTaBJeHHoro Ha pHc. 29. Pacmensienne metasia 6uuio

Puc. 29. Pacitennenne ronossofi uacTH CaHTKa craim Mapku P18, npo-
KaTaHHOT'O A0 3aroTOBKH ceuexHeMm 83 X 83 mm

Bnepsrie oObscHeno M. M. IlasnosmM (37] npu noMomu mnpoctoit
mozenu (puc. 30). Msarkue cloH CBHHIA NpH jedOpMaldH 10 BEIXO-
Ie U3 BaJKOB He ABHXKYTCA NpAMOJHHEHHO,
a 3afiepKuBaoTca 6oJiee KeCTKUMH CJIOSIMY
JIOMHHHA H CJEAYIOT 110 HallpaBJeHHIO Bpa-
meHus Bankos. CpenHsas yacTb, Kak HMelo-
1as MOHHXXeHHOe CONpOTHBJeHHe Aedopma-
uuH, pacienasercs. Tako#t dedekr AoBOJb-
HO YacTo BCTpPeuaercsi fIpH IIpokKaTke
GhicTpOpeXKyIeA cradd H CTalH Mapok
X12M u X12 [38].

Yro6rl npefoTBpaTHTh [OJYyYeHHe TaKoro
Gpaka, PeKOMEHAyeTCs1 CJIMTOK BHIIEDKHBATD
B TOMHJIbHOR KaMmepe Ileuu A0 TeX Mop, NoKa
He BHPABHHTCA TeMIlepaTypa IO Ce4YEeHHIO
CJINTKA, a TaKXKe POKATHIBATH CJHTOK B Ta-

_ KHX YCJIOBHSIX, TIDH KOTODHIX €T INOBEPXHO-
,',’;‘:;,,3",;02";},’},3"’(;;";“_‘35}. CTHbIE_C/IOH HE QXJIaXKAAAHCh OH, T. €. NPo-
Iasnosy) KaThBaThb MeTaslJl Ha XOpoIIo NpOrpeThix

-
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BaJKax, 6e3 NoJiMBKH MX GOuku BOZOA u B OnicTpoM Temne. Popma
Tesla B coueTaHHH ¢ (opmoii pabouell yaCTH HHCTpyMeHTa TaKxe fB-
JsieTCAd OINHOM M3 INPHYHH, BHI3BIBAIOIIMX HepaBHOMEpPHOCTb jgedopMa-
IIMH MeTajina [pH NpoKaTKe.

Paccmorpum ycioBua AedopMalHH  CJIMTKAa ORICTpOpexylled
CTaJH KPYIVIOTO H KBaJpaTHOTO CeueHHHA B SALIHYHHIX KaaubGpax,
HOCTPOEHHKIX 6€3 OrpaHHYeHHs] YILHPEHHS.

A

Puc. 31. TIpokaTka MOJOCH KpYrioro ceueHHa
B BaJKax ¢ raagkofi Goukoh (cxema)

[Mpouecc npokaTKku MOJOCH KpYrJoro CeyeHusl B Bajkax ¢ Iiag-
kot Goukoit (puc. 31) xapaxrepusyerca no M. M. Ilaeaosy nocro-
AHCTBOM 10 NMMpHHE NOJOCH CJEAYIOLWIMX OCHOBHEIX BEJHYHH: W,
(Dy + k), D, wu h Ilpu 3T0M nepeMeHHHIMH BeJMYHHAMH SBAA-
forcsl: H,o H kK03(GdHIHEHRT BHICOTHOrO O0XATHA 1.

Beaecreue BHYTpHMeETaJ/UIHYECKOH CBA3H M JIeRCTBHSA BHEUIHHX
KOHIIOB IIpOROJIbHAA JeopMamus OTAEJNbHBIX 3JIEMEHTOB TOJOCH
BEIpaBHHBaeTcs. DTO BHIpaXkaercs B MOCTOSAHCTBE BRITSXKKH W BCEX
3JIEMEHTOB MO IHpHHe noJnoch. [lporecc BhipaBHHBAaHHS BHITSXKKH
NPHUBOAUT K NMOSBJEHHIO AONOJHHTEJNbHBIX DPACTATHBAIOLIHX H CXHMA-
IOIHX HanpskeHufl. Pacrarusalomne Harnps)KeHHs AEACTBYIOT BO
BHEKOHTAKTHBIX 4aCTsX MOJIOCH B 30He AedopMaluH.
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I'paduueckuil MeToX NocTpoeHHsi GopMbl KOHTaKTHOH NOBepXHO-
CTH NO3BO/ISIET YCTAHOBHTb BEJHYMHY ILIOUIAAH BHEKOHTaKTHOH 00-
snacty gepopMalui (Sexo) H BEJMUMHY KOHTAKTHOR o6Gnactu xedop-
MaliH (S xou ). UeM Goubllie OTHOLIEHHe NPOEKIMH BHEKOHTaKTHOH
06MacTH K MpOIOPUHH IIOBEPXHOCTH CONPHKOCHOBEHHs MeTaaia C
BAJKOM, Tem OoJiblle CTelleHb HEPaBHOMEPHOCTH ILIAaCTHYeCKOH Je-
dopMalHMy H COOTBETCTBEHHO 3TOMY B KOHTAKTHOH 06J1acTH yBeJIH-
YHBAIOTCS CXKUMalOLIMe HalpSXKEHHs H YIIHDEHHE.

-Jas clyyast IPOKATKH CJHTKA GHICTPOPEXYWIEH CTald KpYIJOro
ceyeHusi Becom' 200 k2 B BaJKax C rjiaakoii 60YKOH M C pacTBOPOM
Mexnay BajkaMu k=190 mm, paGouyum muamerpom D, = 420 mum
Mo JaHHBIM pHC. 31, BHeKOHTaKTHas o6/acTb 3aHHMMaer IJoulaib
11 860 Mm%, miomwanb KoHTaKTHOR obJsactH — 9200 #x2 u miowmans
rOpHU3OHTaJbHOR Npoekuuu ovara Aedopmanuu 21 060 mm?. Caeno-
BaTeJbHO. BHEKOHTaKTHas 06JacTb COCTaBJsAeT OT IJIOLIAAH IOPH30H-
TaJbHON mnpoekuuu oduara pgedopMaimuu 56,3%e. Taxoe oOTHOUIEHHC
IJIoUal BHEKOHTAKTHOR 06J1aCTH K TWIOMIAAH TOPH3OHTAJIbHOH Ipo-
eKIMH ouara JAedopMalluH XapaKTepH3yeT HeyAOBJETBOPHTEIbHbIE
yciaoBusi fedopMalHH CIHTKA KPYIVIOrO CeyeHHsi B SIHMYHBIX KaJiHO-
pax co CBOGOAHBIM YIIMDEHHEM.

Bo BHekoHTakTHOH o6JacTe AedopMalluu NPHUHYXHTEIbHAs BHI-
TAXKa MeTaJjlia CONPOBOXKAAETCS BhIHYXKAE€HHOH «BBICOTHOR yTAXKOH»
1l BHIHYXE€HHON «IONepeyHol YTAKKOM».

Takum ofpasoM, gedopmauus CAHTKa KPYrJOro ceueHus B BaJ-
Kax C IMafKoH GOYKOH XapaKTepu3yercsi 3HaYHTEJbHOH HepaBHOMED-
HOCTbIO MJIACTHYECKOH AeopMalluy M DACTATHBAIOWIMMK Hanpsike-
HUSIMM BO BHEKOHTAKTHBIX YacTAX MNOJOCH B 30He AedopManui.
IToaToMy HepanMOHaJbHO NPOKATHIBATH CJAHUTKH KPYIVIOTQ CEYEHHS,
0co6GeHHO OHICTPOpexylled cTajH, Ha IVIafKoi Gouke WM B. SLHY-
HBIX KaJH6pax co CBOGOAHBIM YIIHDEHHEM.

ITpokaTKa cJMTKa KBajpaTHOI'O CeYeHHs Ha IVIafgKoH Gouke mo
U. M. ITassioBy xapakTepH3yercs Te€M, YTO IO LIMPHHE IOJOCH OCTa-
I0TCA NOCTOAHHBIMHU Clleflytoue Besauuuns: H, h, D,, a, (D, h)
H 1, NepCMeHHble BEeJHYHUHBI OTCYTCTBYIOT.

Koaddumyent BoicoTHo#t nedopMmanuu n TaKKe OCTAaeTcs IOCTO-
SIHHBIM 10 Bceil IMHpHHe Kajau6pa. IIpn npokarke KBagpaTHOro CJIMT-
Ka Ha riaakodl 6ouKe BHEKOHTaKTHas 06siacTb AedopManuu OTCYT-
CTBYeT, MO3TOMy YCJIOBHS AedOpManuH TAaKOTro CJHTKA XapaKTepHay-
IOTCSi OTCYTCTBHEM BLIHYXK/IeHHOM «BBICOTHOH YTSIKKH» M BHIHYXKIEH-
HOI «rionepeyHoll yTSXKKH» B OTAEJBHBIX YacTAX INOJIOCH.

U3 3rtoro caemyer, uTo CUTKH ObicTpOpexylled crajm KBaipart-
HOTO CEYEHHS 110 CPaBHEHHIO CO CJIHMTKAMH KDYIJIOTO cedeHHs Aedop-
MHDYIOTCSl B SMIUMYHHIX KaJHOpax ¢ JY4mIMMH IOKasaTeldsMH 110
BHIXOy TOMHOTO M MO NMPOH3BOAHTEJILHOCTH MPOKATHOTO CTaHa.

BunsHue KOHTakTHOro Tpenms Mexay HedOPMHDYEMBIM TesoM
It HHCTPYMEHTOM Ha HepaBHOMEepHOCTb Aed)OpMallHM NpPH NPOKATKE
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HOCTATOYHO BEJIMKO, XOTS M He B TaKoff CTeleHHM Kak IIpH ocalKe

r39, 44).
Hanuuue npu npokaTke CHJI TPeHHsi MO0 KOHTAKTHOA IOBEpPXHOCTH
OPHBONHT K HepaBHOMEPHOMY paclpefesIeHHIO IONEePeyHOro Hamps-

© HEHHSl o M, CJIEIOBATE/IbHO, K HEOJHHAKOBHIM YCJOBHAM I[quOpMa'

UMK N0 MmHPHHE mosock. OfHako, 6aarofapsi BHIPaBHHBAIOIIEMY
JAefiCTBHIO BHYTPHMETAJJIHYECKHX CBsidel ¥ BHEHIHHX 4acTeH INOJOCHI,
H3MeHeHHe YCJIOBHH JedopManuH MoJIOCH M0 ee IUHPUHE He HPHBO-
RHT K 3HaYHTEJbHOH HepaBHOMepPHOCTH HedopMmanud. BelpaBHuBaHHe
nponoyibHoR Aedopmalyu BHI3HIBA€T B I0JIOCE JONOJHUTEIbHEE Ha-
psXKEeHUsl — B JAaHHOM CJyyae paCTATHBAIOIIHE [0 KPasM H CXKH-
Malolue B cepefuHe.

Puc. 32. Hanpsxenns, BosHnKalowhe npn AedopMaundn HEORHOPOLHOroO
MeTajana:
A — ®ecTKHe 3epna; B — markue 3epua (no H. M. [lasnosy)

Ananus ycioBu#t fedopMallHu MeTaliia, MMeEIOLEero HeogHOPOX-
nylo - CTpyKTypy, BhnepBhie Ouu1 npousBenen M. M. I[lasnoBbiM B
1934 r. CymHocTb ero CBOAHMTCS K CJAEAyIOIEeMY.

HornyctuM, 9T0 MeTasJi, HMEIOMHUA 3epHa pa3JHYHONR JKECTKOCTH
(3epHO A — moBHIIEHHOA H 3epHO B — noHmkeHHo#), noxBepraeTcs

" obxartuio (puc. 32). 3epna A u B neopMuDYIOTCS Pa3NHYHBIM OG-

pasoM: sepua B pedopmupyioTcs B Gosbliielf crTeneHH, ueM 3epHa A.
BenencTBre B3aMMHO# CBsi3aHHOCTH JedopMaruit OTAeNbHBIX yacTel
TeJla B 3epHaX BO3HHKAIOT HaNPsDKEHHs, HCKaXKalolUlMe TO Hamnps-
XKEHHOe COCTOSIHHE, KOTOpOe OTBeuaeT HNEeHCTBHIO NMOBEDPXHOCTHEIX [e-
(hopMuUpPYIOIIHX CHM.

Tak, 3epHa A, Kak GoJjiee KECTKHE, HCILITHIBAIOT  HANPSKEHUS
pactsikenusi (), a 3epHa B — nanpskenus cxarua (—). CxeMa

. pacnpeacJieHHA Hanpsm(emlﬁ B MeTa/lie IPHMEHHTEJIbHO K pacCcMar-

pUBaeMOMYy CJydYalo [OKa3aHa Ha puc. 32 (cnpaBa). B pesynsrare
Aeopmanui BO3HHKAIOT OCTATOYHbIE HAINPSKEHHS, a B HEKOTOPBIX
caydasix BO3MOXeH pasphiB 3epeH A. *

CaenyeT OTMETHTBb, YTO NPUBENEHHBLIA aHaJu3 ycjaoBuil gedopma-
UWH MeraJjJia, HMeIOIlero HeoAHOPOMHYI0 CTPYKTYpy, aBTOp CUHTaer
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BeCbMa YNpPOLIEHHBIM, TaK KaK CTPYKTypPHHIE COCTaBJfiOlHE BCerxa
HaXONATCA B YCJOBHSIX OOBEMHOro HamnpsikeHHoro cocrosiHua. To,
YTO pacCMaTPHBAJIOCh Bhille O pacTSkKeHHH (-+), OTHOCHTCSA JIHILUb
K ONHOM MJH JABYM OCAM B IJIOCKOCTH [POAOJbHOA M MonepeuHoi
aedopmanuu. Ilo BepTHKaJbHOR ke OCH BCerja coxpaHfiercd cxa-
THe (—).

HccanenoBanueM MHKPOCTPYKTYPH Ne(hOpPMHPOBaHHBIX HEOXHOPOA-
HBIX CIJIABOB HaIVIAAHO OOHApYXXHBAIOTCA MOCAEACTBHS HepaBHOMEp-
HOi nedopMaumy.

Tlpu ropsiueit npokartke OnicTpopexyuied CTaju HepacTBOPEHHHIE
cBoOoAHbIe KapOMAH, Kak GoJiee XXeCTKHe COCTaBJAIOUIHEe, HCNHITHI-
BalOT HampsKeHHe PAaCTAMGEHMH, a 3ePHA ayCTeHHTa — HalpsKeHHe
cxkartuf. Eciin HanpskeBue pacTsxKeHHs NpeBbillaeT npejes NMpoyHO-
CTH, TO BO3MOXXHO O0pa3oBaHHe MHKDOTDEHIHH KaK BHYTPH Teja, Tak
H Ha ero NMoBepXHOCTH, KOTOPHIe NIpH JaJibHeflleM BO3AEACTBHH BHeLl-
HHX CHJl MOTYT OBITH HCTOYHHKOM MaKpOTpellHH.

ITpusuno. 06pa3osanus BHYTPEHHUX PA3PbIBOE 8 3a20TO6Ke 6bicTpo-
pexcyweti craru

B 3aroroBke ceyemneM 83 X 83 MM, NMpoKaTaHHOH M3 CJHTKA
KpyrJoro ceuenus Becom 200 K2, BHyTPeHHHe TpellMHH OOHMHO pac-
oJIaraloTcd B UEHTPe CeueHHs (CM. pHC. 26) M OPHEHTHPOBAaHbI' B
HanpaBJieHuH nipokatku (puc. 33).

Puc. 33. Makpo (npoposnbhoe) sarotoBka ceuenieM 83 X 83 mm, mpokataHHoh
M3 CAUTKa KPyraoro ceuenHs BecoM 200 xe cranu mapku P18 na Basnkax ¢ ka-
JUOpOBKOiT N0 CHCTEMe KPYr — Kpyr

Takoli Opak NpHHHMaeT MacCOBHIA XapakTep B TOM cJayuae,
KOTAa CJAHTOK KpPYrAOro CeyeHHss NPOKATHIBAIOT A0 ceueHHs 83 X
© %83 um mo cucreme KPyr — KPyr, PeKOMEHJIOBaHHOH B CBOe BpeMs
0. M. UnxukoBbiM. B oTAe/bHBIX CAyYasX BHYTPeHHHe Ppa3phIBbI
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TaKoro Xe xapakTepa o6pa3oBLIBaJIHCh M NPH TPOKATKe IO CHCTEMe
ALK — KPYT — KPYyT — KBaJpar.

JloBosIbHO uyaCTo BHyTpPeHHHe PaspHBEI B 3aroTOBKe GHICTpOpe-
XKyIIe# CTanu BO3HHKAIOT NPH KOBKe INaf6 u KPYrJbix mTaur. B Ha-
CTofilllee BPeMsi B pe3yJbTaTe H3MEHeHMd TEXHOJIOTMH KOBKH IIaji6
6paK o BHYTPEHHMM pa3phiBaMm JOBeAeH N0 MHHHMyMa [41],

Ilpupona o6pasoBaHus naHHOrC AedeKTa ele HeZOCTaTOYHO ACHA,
YTO MOATBEPKIACTCA HaJMYHEM 3HAYHTENBHOIO KOJIHYECTBA. PA3HO-
peuMBHIX runores. B rnocjexaHee Bpemsl, Ha OCHOBAHHH ONBITHLHIX HaH-
HEX M PaGOT COBETCKMX YUYEHHIX, KACAIOIIHXCA BOMIPOCOB OGBEMHOIO
HaNpsXKeHHOro COCTOSHUA fedopMHPYeMOro MeTaJlla, npeACTaBHaach

N s v

Puc. 34. Makpo (npomosnbHoe) saroToBku ceuenmuem 83 X 83 mm cranu map-
ku P18, npokaTtaHHOf H3 cauTKa Kpyrioro cedenus secom 200 k2

BO3MOXHOCTb JI0 HEKOTODOH CTeNeny NPUOAM3HTLCS K UCTHHHON NPH-
yyHe 06pa3OBaHH BHYTPEHHHX Pa3phiBOB B 3arOTOBKE GHICTPOPEXY-

‘nlefl craJiu.

Uro6bt BHIACHHTb NPHYHHH 06pPa30BaHHA BHYTPEHHHX Pa3phIBOB B
3aroroBke ceyeHHeM 83 X83 mm, HaMH GHUIH NPOBeNEHH ONLITH, B
KOTODHIX HCCJefIOBAJIH BJHMSIHHE CKOPOCTH PA3JIMBKM CTaJjiH, TeMIlepa-
TYpH pa3iuBKH, (OpPMH C/AHMTKA, NPOAOIKHTENBHOCTH HarpeBa, TeM-
neparypel HarpeBa, CKOPOCTH INpPOKAaTKH, (OpPMEI KaJuGpa, CTelneHH
o6xaTHfl Ha oOpa3ozaHHue TPEUiHH.

U3 Bcex pakTopoB Ha 06pasoBaHue BHYTPEHHHX PadpPLIBOB BIUAIOT,
rMaBHBIM o00pa3oM, cJaefyloliue: TeMIepaTypa PpasjIMBKH CTallH,
dopma cautka u Kanubpa, pexHM HarpeBa H CremeHb o6GxaTHf. DTO
NOATBEPKAaeTCA CJAEAYIOMHMH ONBITHBIMH HaHHBIMH.

1. 3aroroBku ceueHnem 83 X83 MM, npokaTaHHbie M3 CJHTKOB
cranu Mapku P18 kpyraoro ceuenus, B3SITHIX HaMH OT aBapHHHO
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XOJIOAHHX ABYX IIJIAaBOK, OKa3aJHChb GPakoM IO BHYTPEHHHM pa3pHi-
saM rpyGoBnlpakeHHOro xapakrepa (puc. 34). CAUTKH npoKaThBaJiH
10 CHCTEMEe KPYr—Kpyr.

2. CTpyKTypa CJAHTKOB Kpyryoro ceyeHusi Becom 200 k2, B3ATHX
'OT IJIaBOK, Pas3iHTHIX CO CKopocThio 15—b50 cek., okasanach IIOT-
Hol, Ge3 pmedexToB. KauecTBO craji OLEHHMBAJH IO INPOXOJLHOMY
MaKpo ABYX NPOH3BOJbHO B3fTHIX CJAHTKOB. 3aroToBKa pasMepoM
83 X 83 MM, mpoxaTaHHas H3 3THX CJIHTKOB IO OHCTEMe Kpyr—
KpYyT, OKasajaCb C BHYTPEHHHMH JedeKTaMu.

3. IlpokaTka CIMTKOB W3 cTanu Mapku P18, Harperhix mo 1260°
W NPOKATaHHbIX 0 KBaJApaTa 83 MM 1O CHCTeMe KPyr—Kpyr, He AaJa
TIOJIOXKHTEJIbHBIX Pe3yJ/IbTATOB; B H3JIOME 3arOTOBKH BRISIBJIEHH TPY-
Ohle PBaHMHEI [0 HEHTPY CeYeHHS.

OnHOBpEMeHHO HCCIIE/I0BANIOCh BJIMSHHE TEMNEpaTyph Harpesa
CJMTKA TNepe]i NPOKATKOR Ha onJiaBJieHHe JIeAeOypHTHOH 3SBTEKTHKH.
Iasi 5TOr0 OT Kpasd W NEHTPa CAHTKA Ha paccTosHuu 150 mA ot
NPHGRUIBHON YaCTH BHIpe3aJi oGPaslel M HarpeBaJli HX HO pasuy-
ueix teMmneparyp (1220—1300°). MukpoaHaJH30M YCTaHOBJEHO, YTO
NefaeGypHTHAsl 3BTEKTHKAa Kpasi W LEHTPA CJIMTKA HayHHaeT ONIaB-
JAThCA NPH ONHOHM M TOM XXe TeMIepaTtype, a HMeHHO npu 1280—
1300°. CuaepoBatenbHo, TeMIepaTypa oOILIaBJeHHs JieqeGypHUTHOH
SBTEKTHKH 3HAYHTEJbHO BHilllEé TEMIEPATYPhl HarpeBa CJHTKA TOX
npokatky (1210°).

4. ViccienoBanHeM NOJypacKaToB H3 BTOPOro, TPEThEro H ISATOro
HHXKHUX KaJduGpoB, NOJyYeHHHEIX NPH NPOKATKe CJAHTKOB IO OHCTEME
KPYr—KpYT, YCTaHOBJIEHO, YTO HAJPbiBH 06pa3yloTcs B IepBHIX Ipo-
nycKax, a.B NOCIeAyIOIHX KOJAYECTBO H Pa3Mephl HX YBeJIHUHBA-
1orca. [lepen npoxarxoﬁ CJHHTKY OBJIM HArpeTel B COOTBETCTBHH C
TEXHOJIOTHYECKO# MHCTPYKIHEH.

5. YMeHbleHnne yucjaa o6opotoB 10 50 06/MHH He 0Kasajo
BAUSHKS HA YMeHblIeHHEe BHYTPEHHHX Pa3phbIBOB.

6. 3aroroBku ceueHHeM 83 X 83 mm craam Mapku P18, npoxa-
TaHHBIE M3 CJAHTKOB JBYX IJIaBOK Ha BaJIKax C SALIMYHHIMH KaJiuG-
pamu (cM. puc. 49), B pesyabrate 10090-HOro KOHTPOJISE HAa H3JI0M
OKa3aJIHCh FOAHBIME, 6e3 BHYTPeHHHX pa3puiBoB. OT CIAMTKOB BTOPOH
IJIaBKH GbLIM OTOGpaHbI INOJYpPAacKaThl U3 TPETbEro HHXKHEro KaJjué-
pa, B KOTODHIX IOC/Je NPOCTPOXKKH B LIEHTpe ceyeHHs He Gbuio obHa-
DYXEHO BHYTPEHHHX Pa3pbiBOB.

7. Bonee 2000 CAMTKOB KBaAPATHOTO CeYeHHsA CTaju Mapok PI8
H P9 6eiio mpokaTaHo RO KBanparta ceuenneMm 83X83 mm na Baj-
Kax C SIMYHBIMH KaaubpaMu (cM. puc. 49). Ilocae koHTpoJA Ha
M3JIOM BCE 3arOTOBKH OKa3aJIMCh TONHBIMH, Ge3 BHYTDEHHHX paspHl-
BOB.

8. CauTOK Kpyrjoro ceueHus craju Mapku P9, NocaKeHHbIR
cpasy B 30Hy c Temnepatypoir 1000° (dopcupoBanHbii Harpes —
8 yac. BMecro 15—20 yac.), nmpokaTtaju Ha BaJKax C SIIHYHBIMH
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Kanu6pamu B 3arotoBKy ceuennem 83 XX 83 mm. B 3aroroBke BHYyT-
PeHHHX Pa3phIBOB He OGHApYKeHO.

9. CnuTKH KPYrJOro CeYeHHsi NepBOH IOJIOBHHH IJIaBKH CTajH
mapku P9 Guiu mpokaTaHbl Ha 3arotoBky ceueHueM 83 X 83 mu mo
cHCTeMe Kpyr — Kpyr 3a 11 npomnyckos, T."e. ¢ NOBHIUEHHBIMH 06XKa-
THSIMH, a CJIMTKH BTOPOH NOJIOBHHH 3TOH Xe IIaBKH — 3a 2] mpo-
nyck. B o6oux clyyasix CAMTKM HarpeBaju B COOTBETCTBHH C TEXHO-
JIOTHYECKOH HHCTPYKIHEH.

B pesyabrate 100%0-HOrO KOHTPOJSI Ha H3/J0M YCTAaHOBJIEHO, YTO
3aroTOBKa, IIPOKaTaHHAs C YBeJHUEHHEIMH O0GXKAaTHSAMH, oKa3aJjach 6e3

_BHYTPpEHHHX pa3pbiBOB, a BC§ 34roTOBKA, IIPOKaTaHHasg C yMeHBbIIeH-

HBIMH 00XaTHsiMH, Obia 3a6paKoBaHa H3-3a BHYTPEHHHX pPas3phIBOB,
PaCHOVIOXKEHHHBIX B IIEHTPe CeyeHHs.

3aroroBkn ceuenneM 83 X 83 ma, npokataHHble Ha BaJiKax ¢
SUUHYHBIMH KaJHGpPaMH U3 CJIHTKOB KBaJPAaTHOTO CEUEHHS, PA3AHTbIX
7IpH HOPMAJIbHOH TeMIepaType M HarpeTHX ‘nepex NPOKATKOR 1o
1210° (cranp mapku P18) u 1170° (cramp mapku P9), okasanuce
rOAHBIMH, TOrJla KaK 3aroTOBKH TAKOTO XK€ CEYEHHS, NPOKAaTaHHbIE H?
KPYIJIBIX CJMTKOB CTaJlH TeX XXe MapoK IO CucTeMe KpPYr—Kpyr,
OCOGEHHO TMpH HH3KOH TeMIlepaType pasjHBKM H IieperpeBa Inepej
POKATKOM, BCerja HMeJH B LEHTpe CeUeHHsi BHYTPEHHHE pas3phiBbI.
TakuM ob6pasoM OnuiM OnpejesieHbl YCJIOBHS NOSIBJACHHUS BHYTPEHHHUX
paspbiBOB B 3arOTOBKE, HO He BCKPBIT MeXaHH3M HX 06pa3oBaHHs.

Uro6ul NoJNyYHTh SICHOE MpPeACTAaBJeHHE O MeXaHH3Me paspylle-
HHA B oObeMe, paclo/IOKeHHOM N0 ocH JedopMHpPYeMOro CJHTKaA,
pacCMOTPHM MoJeJib fedopMalliy CIHTKA B KPYIJbIX Kaaubpax.

C.JIMTOK KPYIJIOrO CedeHMsl NMPEACTAaBHM B BHIE LWHJAHHAPA, COCTOA-
LEro M3 psfa 3JeMEeHTapHbIX KOHIEHTPUYECKHUX CJIOEB, IJIOTHO BCTaB-
JIEHHBIX JPYr B APyDra H CKPEJICHHBIX MO CONPHKACAIOMIUMCS MOBepX-
HocTaM. Ilpu Bo3feficTBHH HA Takoe TeJI0 COCPENOTOUEHHEIX BHEIIHHX
CHJI OT BAJIKOB NPOHCXOIAHMT AedOpPMaIHsAd KOHLEHTPHYECKHX CJIOEB.
HauGosee anepruuno gedopMupyoTcs HapyxHue caon. [To Mepe yna-
JIeHHSI OT MeCT NPHJIOXKEHHS] Harpy3KH COOTBETCTBYIOIIHe efl CKaJibi-
BaIOLHe HAlPSDKEHHsi YMEHBIIAIOTCS, a CJAef0BaTesIbHO, yMeHbIlIaeTcs
WHTEHCHBHOCTb ILIacTHUeCKo# nedopmamuu. HapyxHbie KOHIEHTpH-
YECKHEe CJIOHM, YBEJIHUHBAACh B AHAMETpPE, TAHYT 3a COGOH KOHNEHTPH-
YecKHe CJOH, Haxofduuecsd GJHXKe K CepelHHe, B pes3yJbTaTe 3TOTO
BO3HHKAKIOT JOTIOJIHMTEJbHbIE pafHalbHble PACTATMBAIOIIME HAIPs-
#enus. OHU ABJAAIOTCS, BHAMMO, CIEACTBHEM HepaBHOMepHOR Aedop-
Manuu.

Hns onbiTHOrO MOATBEpPIKAEHHS TOrO, YTO HAPYXKHBIE KOJbIA He-
(hOpMUDPYIOTCA HHTEHCHBHEE BHYTPEHHHX, OBIIO IIPOBEJEHO HeGoJbILOe
HCC/IeAOBaHHe.

JBa cautka kpyrJjioro ceyenus crajqu Mmapku P18 Becom 200 ke
KaJblii NPOKATANH HA BaJlKaX C KaJuOpOBKOM, NpeACTaBJAEHHOH Ha
puc. 49. OnuH CAHTOK npokaTaH X0 4epHOBOro kpyra do = 138 m,
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a 3aTeM, NocJe OTXKura, 06ToUeH Ha TOKapHOM CTaHKe RO IIpaBHJIb-
voro Kpyra d, = 130 ##. Ha Topueso#i cropoHe 3TOH ITaHIH Pe3LOM
HaHeCJH KOHLeHTpHUecKHe OKpyxHocTH. Ilocne Harpesa ao 1210°
WITAaHry NpoKaraiu Ha crane 600 xo kpyra auamerpom d = 123,5 mu
8 oinH TpomycK. [Tocsie IPOKaTKK €O CTOPOHM TOPLEBOA YacTH LITAaH-
PH OTPe3ajid TeMIVIET JUIS ONpPeNeJNIeHHsI PasMepPoOB KOHHEHTPHYECKHX
okpyxHocrefi. PeayabTaThl u3MepeHufi npusefieHsl B Ta6a. 14.

Ta6auna I4

MaMenente pasmepoB KOHUGHTPHYECKHX OKPYXHocTek mpu mpokatke kpyra 130
Ao kpyra 123,56 mm craan mapkn PI8

Pasmep ocelt, mm OTHOCHTEJIb-

Mo konuenTpu- IO npoxaTkH nocas NpoKaTKH e cotnof OT::;“ e
ycckofht AedopMauuu a3
OKPYKEOCTH |+ g, b a2 5 _‘_‘=a|a—a.» 100, ¢}, b

1

1 130 130 123,5 131,5 5,0 0,939

2 104 104 101 106 2,836 0,905

3 78 78 76 78 2,564 0,974

4 52 52 61,4 53 1,153 0,969

5 ~ 26 26 25,8 26 0,769 0,992

Hpyrofi ciurok npokarain Ho Kpyra dp = 122 mm, 3aTtem nocJje
OTXKHTa npotoumiu Jo kpyra d, = 120 ux, HaHecIM ¢ TOpUEBOH CTO-
POHBl IUTAHT'H KOHUEHTPHYECKHE OKPYXKHOCTH M IPOKaTadu B OIHH
nponyck a0 Kpyra d = 102,5 ux.

[Tocsie MpokaTKu €O CTOPOHHEI TOPLEBOM YaCTH LITAHTH OTPe3alH
TeMIUIeT AJIf OlIpefieJIeHHsi Pa3sMepoB KOHIEHTPHUYLCKHX OKDYIKHOCTEH.
PesysbraThl H3MepeHu# NpHBeAeHH B Tabha. 15 u Ha puc. 35.

Ta6auna 15

H3amenenne pa3MepoB KOHIEHTPHYECKHX OKDYKHOCTEH NMPH MpokaTké kpyra 120
o xpyra 102,56 seu crann mapku P18

PasMeput oceft, sm
Ne KoHueuTpH- A0 MPOKaTKH nocae MPOKaTKH ay—az O-r::emc-
qcckolt i 1= " 100, Y, az
OKPYKILOCTH ay 2 a2 b b2
1 120 120 102,5 113,56 14,58 0,903
2 98,5 98,5 84,52 93,5 14,18 0,904
3 73.5 73.5 63.5 68.0 13.61 0,934
4 48,6 48,5 42,0 44,0 13,40 0,977
5 23,5 23,5 21,2 21,3 9,74 0,99
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B nepBoM ciyuae OTHOCHTEJIbHOE BBICOTHOE 0GXKaTHe COCTaBJSJIO
5%/, a Bo BTOpOM 14,580,

OTH ONBITHBE JaHHHE TOATBEPXKAAIOT TNPaBHJABHOCTL BbIBOLOB
B. C. CmupHoBa {43] 0 TOM, 4TO B OCeBOH 30He HCKaXKeHHEe CeuyeHMs
(oBasIbHOCTb 3/eMeHTapHBIX UMJHHApa) OTCYTCTBYeT, a Ha Nepude-
PHH OBaJIbHOCTb HMEeT MAKCHMYM.

B oceBoit yacTu nomnepeyHoro ceueHus IOJOCH paXuasibHble pac-
TACMBAIOLIHE HANPSXEHMSI MOTYT OKasaTbCs GoJbllie CXKHMAIOIIUX
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Pnc. 35. HaMeHente pa3MepoB ocefl KOHIEHTPHYECKHX OKpYXKHOCTell kpyra dp ==
=120 aux 6uicTpopexymeft ctaau Mapk# P18 npm npokatke o kpyra d, =102,5 ux

HanpsKeHHH OT BaJKOB. DTO OCOGEHHO BEPOSITHO IIPH NPOKAaTKe CJMT-
Ka KPYIVIOTO CeueHusl B KPYIVIKIX KaauGpax ¢ MaJilMH OGXKAaTHAMM.
Torma B oceBoil 30He pe3yAbTHPYIOLIME PajiMalibHbie HaNpsKeHHs
6yAyT pacTAruBawLIHe.

Jedopmauusa nunuHIpa HepaBHOMEPHA H B NPOAOJLHOM Hampas-
Jdenuu. Or HefictBust Harpy3ku B GoJbllefl cTeneHH AedopMupyOTCs
nepudepuiinsie caou. Jdauna nepudepuiiHBIX KOHUEHTPUYECKHAX CJIOEB
yBeJIMUMBAETCA 3HayureJbHO Gosblle BHyrpeHHHX. K TOMy e, ecau
pajnajibHhle PacCTArMBAIOILME HANPSXKEHHS HMEIOT B OCEBOH YacTH
3aroToBKH JOCTAaTOYHO GOJIbIIYIO BEJIHUYHHY, TO NOA HX BO3AeHAcTBHEM
3JieMeHTapHble UHWJAMHAPB B OCeBOM 30He MOIYT YTOJLIATbCH, H NpPH
3TOM, COrJacHO 3aKOHY IIOCTOSHCTBA OObeMa, JJIMHa HX B OCEBOM Ha-
IpaBJieHHH COKpallaercsd., B pesyjbTaTe IIPH NpPoKaTKe Kpyryioll 3a-
TOTOBKH TOpPLE ee NpuHoGperalT yalieo6pasHyi0 BOrHYTOCTb.

Tlpu npokaTtke o6pasua KPYIJoro CedeHHs KOVIHYECTBO YaCTHIL,
cMelllaeMbIX BAOMb OCH Ha NepHdepHH, BEJHKO, H OBHM YBJEKAaiOT 3a
co6oii YaCTHLB OCEBOf 30HEI, T. €. YaCTHIbI OCEBOA 30HH MOJABEPraioT-
cs [IPpY 3TOM IPUHYAHuTENbHON BRITAXKKE. B CHJY 3TOrO B OCeBO# 30He
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BO3HHKAIOT PacTArdBalollde HaNpsKeHHs, a KaK peakuus Mo OTHolle-
HHIO X HHM, B nepHdepHiiHOf 30He — CKHMAIOIIUE HANPSKEHHUS.

l'IpuHsna 32 OCHOBY OIHCAHHYI0 BEIllle MOJEJb, YCJIOBHS Aedopma-
HH KPYIJIOrO CAHTKA 6uicTpopexyulefi cTaJii B BaJKax ¢ KajJubpoB-
KO# MO CHCTEMe KPYr — KPYr XapakTepu3yIOTCl CAeRYIOUHM.

CauTox nepopMHpyeTcss B YCJAOBHAX ABHO BbIPAXKEHHOH HepaBHO-
MepHoRl nedopmanuu. DieMeHTApHEE 06beM MeTaJsijia, BbiIe/leHHBH B
LEHTpe CeueHHsd, NMOABEpraerTca AefiCTBHIO pacTATHBAIOMIMX Hanpsxe-
HUfl 10 TpeM ocsiM. Clie/l0BaTeNbHO, Pa3pylleHHe B OCeBOH 30He CJUT-
KA NPOHCXOJAHT HE MyTeM cpe3a, a NyTeM OTPHBA.

Ecan CIMTOK meperper HJH B3AT OT IJIABOK, PA3IMTHIX NPH MOUM-
MEeHHOH TeMMeparype, NPOKATAH B BaJKax ¢ KaAHOPOBKOI MO CHCTE-
Me KpYr — KpYT ¢ MaJAbIMH 0GXKATHAMH, TO pa3pylleHHEe B OCEBOH 30He
ero MPOHCXOMHUT 3HAUHTEeVIbHO GbicTpee. IIpakTHKA MOATBEpKAAET, YTO
paspylileHue B OCeBOH 30HE CJHTKA HAGJIOAAETCA He TOJBKO NpH Ipo-
KaTKe CJHTKOB OblCTpopexyllell CTaju, HO H JPYrHX CTaJjeH, xapak-
TEpHUSYIOMMXCA NOBHILUEHHBIM CONPOTHBJIeHHEM JedopMaluH, H OCO-
GEHHO CJHTKOB, NMOpa)XeHHRIX OCEBOH YCAJOYHOH PBIXJIOCTBLIO.

TI. A. AnekcaHZpoB peKOMEHAYeET, B ueJax usbexanus o6pasosa-
HUS BHYTpeHHHX JedeKkToB B 6GJyMax, NpOU3BOAMTL [POKATKY C JIH-
. HefiHHIMH O00GXXAaTHAMH, PaBHbIMH (HJIM OOJBIIMMH) KBajgpary ToJ-
UMHB pacKara A0 3aJlaui B BaJIK{, pa3lieJleHHOr0 Ha YIBOEHHYIO Be-
AMYHHY AHAaMeTpa BaJiKa. 3Ta PeKOMeHJalus BNOJHE BHINOJIHHMA NPH
npoKaTtke GHICTpOpexylllel CTAJH Jaxe HA BaJIKAX AMAMETPOM MeHb-
we 800 mu. Tax, nanpumep, npu H =230 um u D =600 mm u3 ycno-
BHUA, npeasiokeHHoro I1. A. AnekcanapoBhIM,

A > Ly o> A (14)
2D D

obxkatue pasHo 44,1 mm u yron 3axBara paBeH 21°3(.

Hpyroit npumep: H =350 mm, D =900 mm. Torna us yciaosus
(14) Ak =675 mm, o =22°,

H3 Toro, uro CAHTOK MAJONJIACTHYHBIX CTajiell He MOJIXKEH, H3 4H-
CTO METaJJIOBEUeCKHX COOGpaKeHuil, UMeTb pa3Mephbl ceueHus Go.ee
350 X 350 mm, caenyer, UTO JJIs MPOKATKH CJAMTKOB GLICTPOpPEXYILes
CTaJH ¥ JPYTHX MAJIOIJIACTHYHBIX CTaNell HEeT HHKaKOH HeOGXOAHMOCTH
yBeJIHUYMBATh NHaMeTp BaJkoB OJyMuHra sbilie 950 mm.

6. 3axBat Meransna BaJKaMH

Ha ocHOBaHHH NpakTHKH OJHOr0 M3 HAIUMX 3aBOJOB, a TAKXe pa-
Hee BHICKa3aHHbIX NMOJOXEHHH 0 PaKkTOpax, BAHAIIINX HA KO3(DIHIH-
eHT TPeHHA, HeTPYAHO o[pefeliuTh ONTHMAJIbHEIE YCJIOBHA 3axXBara
6picTpOpexyILell cTanu.

Jing yaydineHus ycioBuit 3axBaTa GHICTPOpeXxyllef cTaiu HeoGxo-
JNUMO HA OGXXHMHBIX CTAHAX YMEHBIIATb CKOPOCTb NpOKaTKu 1o 1,5—
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2 m/ceK, Tak Kak NMpH GOJBLIKX CKOPOCTAX KO3(D(HIHEHT TPeHHS pes-
Ko mafaer. Kpome Toro, c/iuTok cjaexyer 3amaBaTh B KajuGp Goaee
TOHKOH, MOHHOH 4YacTblo. B 3TOM cayuae, MuHys npoiecc 3axBsaTa,
Cpasy HAYHHAEeTCs] yCTAHOBUBIIHHACA MPOLECC NMPOKATKH, KOrZa HMeeT
MecTo CJefylomas 3aBUCHMOCTb YIJia 3aXBaTa OT yrjia TPEHHS.

< 23.

BoJibiioe BAHAHHE HA YCJOBHS 3aXBaTa OKAa3blBaeT TMOHHXKEHHE
TeMIepaTyphol GnicTpopexymed craju. Henb3s monyckars moacTyxu-
BaHHs CJIMTKA B npolecce ero npoxatkd Huxe 1000°, tak Kak cHu-
JXKeHHe TeMIepaTypbl CJHTKA YXYAWAeT YCJAOBHUS 3aXBaTa BCJAEACTBHE
pE3KOro  NOBHILEHHS  CONPOTHBJAEHUA JAedopMauud  MeTtalna.
H. M. TlaenoB u H. H. I'er 727] oneiTiisiM nyTeM YCTaHOBHJH, YTO C
NOBHILUEHHEM CONPOTHBJAEHHA aedopMamuu KO3I(PGPHLUHEHT TpeHHsS
yMEHbIIIAeTCA M, CJELOBATe/bHO, YCJOBHA 3aXBaTa yXyAMIAIOTCS.

ITo mannniM A. A. TlpecuskoBa {44], ¢ yBeqMUEHHEM YAEJIbHOTO
NaBJieHHsl, HeOGXOAUMOro i OCYHIeCTBJeHHsA AedopmanuH, 4to Co-
OTBETCTBYET YCJOBHIO [POKATKH CJMTKA NPH NOHHMKEHHOH TeMmepa-
Type, yroJ 3axBaTa pe3KO NajfaeT. 3aBHCHMOCTb yIJa 3axBaTa OT
YHAeJbHOTO [aBJeHUs, HeoOXOZMMOro IVl OCVILECTBJeHus Aedopma-
uuy Meraana, A. A. [IpecHIkOBBIM Bhipa)keHa B BHAE (GOpMYJbi

a=arcsin( 2?7,7 Vl-}-fz), (15)

rae Q — cuaa, ¢ KOTOPOil C/IMTOK HJH MOJIoca 3aAAl0TCH B BaJKy,
F — nyiomanp CONpPHKOCHOBEHHA MeTajlla C BaJIKaMH;
P — yAeJabHOe AaBjeHHe, HeoOXoAuMoe I/ OCYHIeCTBJECHHS He-
dbopManHH;
[ — xoabduuuent Tpenus.

OnHako caenyeT 3aMeTHTb, 9TO MO 3TOH (hopMyJie paCCUHTAThL yroJ
3axBaTa NPAKTHUYECKH HEBO3MOXKHO, TAaK KaK HESCHO, KaKHM o0pa3oM
MOXHO ONpefe/iuTh KOHTAKTHYIO mjowanb. Kpome Ttoro, dopmysa
(15) BHIBEgeHA HCXOJd H3 TOrO, 4TO YHCTOrO Ipomecca npoxa’rxn Ge3
3aTaJIKUBaIoOWero yCuaus Q He CYIIECTBYeT.

Uro6bl YJYYLIHTh YCJAOBHS 3aXBaTa H MOBBICUTH IJIACTHYHOCTB
OnicTpopexyiueli ctajgu Mapku P18, ciaMTKH NpOKATHIBAIOT ¢ ABYMS
MPOMEXYTOUHBIMH NOJOrpeBaMH, a CTajH Mapku P9 B oTaesbHbIX
Clyyasix C OXHHM MPOMEXYTOYHBIM nojorpeBoM. BoJjee Toro, mocie
oUYepe/IHO CMeHbl BAaJKOB HeJb3l HAYHHATD NPOKATKY C OBICTpPOpExKY-
meft cramu. Chegyer pasorperb Baaku go 150—200°, gis storo mpo-
KATHIBAIOT HECKOJIBKO 3aroTOZ0K MAaJIOYIJIepOAMCTOR CTaJsid, Tak Kak
XOJIOJHEIE BaJKH He 06ecriedyHBalOT HOPMaJIbHOrO 3axBara OmICTpope-
Xylllefi cranu?

B peakux ciyyasx, ¢ LeJbI0 YBeJIHUEHHS yrjla 3aXBaTa, AONyCKaeT-
Cfl MOJACKHINKA CYX0fl OKaJiMHE HA NOBEPXHOCTh KOHIA CAMTKA, 3a/aBae-
MOro B BaJIKH.
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U3 Bcex ykasaHHHIX peKoMeHJallmil, o6ecrneyHBaiOUHX HOPMaJlb-
Hble YCJIOBMS 3aXBaTa MeTaJlJla BaJikaMH, HauGoJlee BaXXHOH ABJseTCS
Ta, KOTOpas KacaeTcs BOMpOCAa PeryJHPOBKH CKOPOCTH BaJKOB 3a
nepHoX npokarku. IIpokaTka caMTKOB GBICTpOpexyliell cTajH, oco-
GeHHO yBesnuyeHHoro Beca (500—700 x2), He MoxXeT xaTh MOJIOXKH-
TeJbHHX Pe3yJbTaToB, eCH JBHTraTesb NPOKATHOIO CTaHA He HMeeT
PeryJiMpoBKM 4HucJa 060POTOB BAJIKOB.

HHorpa npu npoxaTke GHCTPOPexRyLied CTaldHd, YTOOb 0GECNeuHThb
3axXBaT MeTalljla BaJKaMH, MCTOJb3YIOT «NYLIKY®, MPH MOMOIUIH KOTO-
pofi cospmaerca HeoGxoauMoe
ycuane Q st BTaJKHBaHHS
Merajiia B 3eB BaJIKOB.

A, TII. UYekMapes u
I1. ®. Bpnas [45] npennoxunu
IJa OO6XMMHOH KJETM COpTO-
TPOKATHONO CTaHa aBTOMATH-
YeCKMi CEKUHMOHHRHA INOLbeM-
HO-Kavyaloluics CTOJN C MHeB-
MaTHYECKHM 3aTaJIKHBATEJEM.
Hecmorpss Ha ueaecoo6pa3s-
HOCTb HCITOJIb30BaHHA NMHEBMa-
THYECKOIO 3aTaJIKuBaTels, Mo-
3BOJIAIOIIETO 3HAUHTEJNBHO TO-
BBICMTD  TPOH3BOJAHTEJbLHOCTh
MPOKATHLIX CTaHOB, NpH MNpO-
KaTKke GHICTPOpexylled cTajH
H JPYTHX MaJionJacTHYHAIX
cTajlell ¥ CIVIaBOB NPHHYAMTeJNbHAs 3afiaya MeTajljla B BaJKH COBep-
IWIEeHHO HEJONyCTHMA.

Henocrarkom Taxoft 3agauu Y. M. [TaBnoB cuutaer nosbllieHHE
BO3MOXKHOCTH pa3pylleHus o6pabaTEBaeMOro Merasiia B 30He pacTi-
KeHHus nosca jedopMalluy MPOTAKEHHOCTHIO OT B A0 a (puc. 36).

MakcuManbHblil yrosl 3axsara, BCTPEUAIOLIHACST Ha NMPaKTHKe MPH
NpOKaTKe - CIMTKOB OLICTpOpexyme#l cTajd, paBeH noutd 27° (cM.
Taba. 27).

Bce paccMorpeHHble Bhille (AKTOPH, CO3JaIOLIHE ONTHMaJIbHbE
yCJIOBHSl 3aXBaTa GLICTPOPEXYIUeH cTali BaJKaMH, OCTAlOTCA B CHJE,
XOTA U B MeHbIUEeH cTeneHH, H NMPH NpoKaTKe OnicTpopexyinel cranu
Ha CPEAHECOPTHHIX M MEJKOCOPTHHIX CTaHaX.

TIpu npokaTke NOJOCKH HA CPEAHECOPTHHIX ¥ MEJKOCOPTHHIX CTaHax
Pe3KO YBEJHUYHBAETCA MNOC/e KaXAOro NPOonycka OTHOIIeHHe MOBepX-
HOCTH NOJIOCH K ee 00beMY, UTO B 3HAUHTENbHON CTENEeHH OTPaXKaercs
Ha CHMXXKEHMH TeMNepaTyphl MOJIOCH ¢ nocjeayiomum MoBblilIeHHeM ee
TBepAOCTH (puc. 37). B cuiy 3T0r0 no Mepe yMeHbIIeHHUsT CeYE€HHA ro-
TOBOr0O NpPOKAaTa CJIeAyeT yBeJHUHBATH UYHCJAO OGOPOTOB BajKOB.

Ha npoBosiouHOM cTaHe QONHOIro M3 3aBOAOB, COCTOSALIEr0 H3 Tpex

Pue. 36. PacTanuBaloilge Hanpsxenus ne-
PeaHero KOHIA I'PH 3ajiaue NOJOCH B BaJKB
(mo Y. M. IMasnosy)
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Pure. 37. 3aBmcuMoCTb TBEPAOCTH OT TEMNEDPATYDH CTaAH
Pas/IHYHLHIX MapOK

JIMHH#A, IPOBOJIOKY M3 GHICTPOpEXKYULIEH CTaj¥ NPOKAaTHIBAIOT NpH CJe-
AyoWuX yucaax o6oporos (rabi. 16). ‘

TaGanma 16
Yucno 060poTOB BANKOB
Yucao oB0pPOTOB BaJIKOB B MHHYTY B 32BH-
Uncno Huamerp CHMOCTH OT pasMepa NPOBOJNIOKH, MM
nGopoToB BAJIKOB
Jlunua craga B\IKOB | nocaegHeft

06/MuH KJAETH, MM 5 6 7,5 °
YepHoBasn .. 120 465 120 120 120 120
Cpeguaa . . . .. 490,215 308 401 380 380 360
Yucropas . . . .| 590/255 285 540 480 480 460

6 3akas 265
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Ha apyrom saBoje Ha jauHuu crada 300 (aonnenb-Ayo), cocros-
LIEr0 M3 INECTH KJETeH, B 3aBUCHMOCTH OT pa3Mepa Kpyra yucaa 06o-
POTOB BAJIKOB MEHSIOTCH CJAEAYIOIUM 06pasoM:

Huametp kpyra, 4 . . 8 9 10 12 14 16 18 20 22 23 25 28 30
Yncno ofopotor B MunyTy 230 220 210 200 190 190 180 180 170 170 160 160 160

3aTpyAHeHHasA 3ajaya MeTa/l/la B BAJKH Ha CPeAHECOPTHHIX H
MEJIKOCOPTHRIX CTaHaX Mo3KeT GhiThb JIMIIb B IBYX CJAy4asiX: BO-NEpPBLIX,
KOTZla nepejHuil, 3ajjlaBaeMbli B BaJIKH, KOHEl| 3arOTOBKH MOJACTYXXeH
M, BO-BTOPHLIX, KOTJla HauHHaeTcs NMpoKaTKa OHICTpOpexylefi craan
Ha XOJIOJHHX, HEpPa30rpeThix BaJKaXx.

Ha npaxTHke NpHMEHAIOT CJAEAYIOHIME YIVIKI 3aXBaTa.

Ha crane ponnenb-gyo 300 oxHOro 3aBoja Kpyrabie M KBajapar-
Hule npoduay pasmMepoM 8—32 MM MPOKATHIBAIOT C YIVIAMH 3aXBaTa
o 19° B kBaApaTHHIX KaJaH6pax ¥ Ao 18,5° B oBaJIbHEIX KanmuOpax.

7. Ymupenne GnicTpopexymeli CTraJdu NpH NPOKATKe

ITonepeunas pedopmanusa (ymupeHue) Ab Merajia 3aBHCHT OT
o4YeHb MHOIMX (aKTOPOB, K OCHOBHHIM M3 HHX OTHOCATCH: KO3 ¢HUH-
€HT KOHTAaKTHOIrO TPEHMs, JIMHeiHOe o6GXKaTHe, CTeNeHp HepaBHOMep-
HocTH AedopManuu, dopMa H pagMep NPOKATHIBAEMOH MOJIOCH, Axa-
MeTp BaJIKOB H ¢GopMa HHCTPYMEHTA.

IMo nauueim Y. . TapHoBcKoro {46] nokasaTenb YIIHDEHHS fB-
Jaerca ¢yHKUHeH deThipeX nepeMeHHBIX

L (8, B B
Ah CP171.,’ D’ D')

OTa 3aBHCHMOCTb CNPaBEAJHBA TOJBKO NPH NPOKATKe Ha rJaako
6ouxe. IIpn npokaTtke >xe B kKaauGpax GONbLIOe BJAHSHHE Ha yIIHpe-
HHe OKa3hiBaeT CTeneHb HePaBHOMEPHOCTH JedopMalvy.

Onpenenenne YIIHPEHHA MeTalllla A0 CHX MOp sIBJSAETCA ele 3aja-
yei Oyaymiero. C nOMOIIbIO COBPEMEHHOH MaTeMaTHMYecKod TEOpHH
IVIACTHYHOCTH NMPOKATYHKM NOKA €lle He B COCTOSHHMH NPH 3aAaHHBIX
napaMerpax- NPOKaTKH ONpPeJeNHTh HUCTHHHOe 3HAauyeHHe TMNOnepeuHon
nepopmanyu Metasua. [To3TOMy npu pelleHHM NpPaKkTHYECKHX 3ajay
KaJqMOPOBINHKY, K COXXAJIEHHIO, MPHXOAMTCA NpHberatb K SMMOHpHyYe-
CKMM HWJIH TOQJY3MNHUPHYECKHM (OPMyJiaM, KOPPEKTHpPYS pe€3yJbTATH
nojcyeTa B KaXKZIOM OTHAENbHOM CJydae nocje npoOHOH HPOKaTKH.
ITO NPUBOAMT K H3JIHLIHAM MOTEPSIM METa/JIa H CHHXKEHHIO NPOH3BO-
JUTEJbHOCTH TPYAA..

U3 umelomuxca 22 dopmyn n1s onpenesieHusi YIIMPEeHHUs 1O JaH-
HEIM aHanu3a 0. M. UukukoBa {47] ¥ naHHBIM NpPakTHKH HauGoJjee
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TouHo#i oOkasanachk ¢opmynaa C. M. I'y6kuna:

Ah
(1482 _Lﬂ_ﬂ)
Ab (+H)( o o | AR (16)

BBuay pasHOpeuMBHX AAHHKX MO BOMpOCY yluupeHHs B 1946 r.
rpynno# 3aBoxcKHx uccaenosateiedt (A. A. Ilporacos, T. I'. Ilerosa
c yuactuem H. H. Csepe-lllgen) O6bura BHIONHEHAa paGora (48] no
OMpEeAeJIeHHIO YIIMPEHHA NPH NpPOKaTKe GRICTPOpPEXyIleid CraJd.
OnxoBpeMeHHO, HCHONb3ys JaHHHIE 3TOH PaGOTH, NMPOBepusaH GHop-
myay (16).

O6pa3un npokaThiBaiy Ha [VIAAKHX BAaJKaX YHCTOBOH KJETH CTa-
Ha aonneab-Ayo ¢ AuaMeTpoM BajakoB 300 MM npH CKOPOCTH BaJIKOB
4,5 m/cex. :

Hcnuranye npoBoAMIM Ha 06pasliax, H3TOTOBJEHHHX Ha CTpOraJb-
HOM cTaHKe u3 cTaju Mapku P18 pasmepom Ho=20 mm; By=30 mm;
Ly =500 mam.

Jlo npokaTki Ha o6pasiax KepHOM HaHOCHJH YIVIyGJeHHs Ha pac-
croanuu [;=250 um. PaccTosiHHEe MeXAy KepHaMH NocJe NPOKaTKH [,.

OO6pasun HarpeBaau B Tpy6ax auaMerpoM 150 mm. Temnepartypy
B Tpy6ax H3MepsaJH NJIaTHHOPOAWEBOH TepMonmapoi, a nepep 3aja-
yell B BAJKH — ONTHYeCKHM nupomerpoM ITuponro. Pexxum Harpea
A1 Bcex o6pasnoB Ob1 ofuHakoBei. O6Gpasnul npoKaThBadd MpH
12g0, 1150, 1000 u 900° ¢ oTHOCHTEJBHBIMH OOXaTHAMH 15; 25; 35; 45
u 60%o.

Tlocme nmpokaTKH Ha OCHOBAHMHM 3aKOHa nOCTOAHCTBZ 06beMa
onpeaeJsJid IIHpHHY o6pasua no gopmysre:

B, = BoboHs
llHl

JlanHble ONMBITHON NPOKATKM NpeAcTaBJeHH B Taba. 17.

Tlo 3TUM paHHBIM COCTaBJIEHH KpUBHIe (pHC. 38), H3 KOTOpHIX cJle-
AyeT, 4TO MOKas3aTeJb YIIHDEHHs He NOAUMHAETCA 3aKOHY NPAMOJIH-
HelHO# 3aBHCHMOCTH OT o6xkartusa. [Ipu TeMneparypax npokatku 900,
1150, 1100 u 1200° nokasaTtenb yIIMPeHHS B NpefesiaX OTHOCHTENb-
HEIX o6xaTHii ot 15 Ko 25%6 najaer, H TeM GHICTPee, YEM HHXKE TEM-
nepatypa npokartkd. IIpy oTHOCHTeNIbHHIX OGKaTHAX oT 25 ;o 60%,
noKasaTesb YIHHPEHHS MMEeT TeHHEHLHIO GHICTPOro pocra, 0COGEHHO
C MOHMKEHHEM TeMNepaTyphl NPoKaTKU. MaxkcuMalbHOe 3HaueHue Io-
Ka3aTejii YUIHPEHHS NMOJYYEeHO NPH yBeJHYEHHH OTHOCHTEJbHO 00xKa-
Tus oT 25 mo 60°%0 u Temneparype npokatku 900°,

YBenuueHHe NOKas3aTeJd VIIMPDeHHA npH Temnepatypax 900° e
CpPaBHEHMH C Temneparypamu npokatky 1200, 1150 » 1110° Haxoputes
B MOJIHOM COOTBETCTBHM C KPHBOH H3MeHeHMA KO3(hHUHMEHTA TpeHHs
B 3aBHCHMOCTH OT TEMMNEpPaTypH.

6.
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Mokasatens ywmHpenus Ah N0 RAHHLIM ONBITHOA NPOKATKH O6GPAIOB
GuicT mymeil cramn mMapkm P18 ' B
popenym P Koadpdunuent nomnepeunoit gedopmauuu B—l B 3aBUCHMOCTH OT
0
T Buicota, mm O6xaTHe Iupuna, s 063XKaTHA H3MEHAETCA AOBOJBHO MJABHO, MOYTH IO ﬂpﬁMOﬁ. C yBeiu-
eMrmne . ¥Yum-
parypa | M o6 perue Ad B geHHeM 06GXKAaTHA YBeJIHYHBAeTCa H KO3(¢HUMeHT monepeuHod gedop-
OPOKAT- | pag;y AR B .
ku, °C Hy H MM o), By By R ° Malny. R
17
S00°
Ql§0]. <
1200 1 (20,81(17,5| 3,3|158|26,0(27.8| 1,8 |0,545| 1,06 N P
1200 2 120,3|17,0f 3,3!16,2|26,0(27,8| 1,8 0,545/ 1.06 3 g9 - "w‘i
120 | 3 [20,6]17,3| 3,3]16,0|26,5|282( 1.7 | 0,515 1’06 3 - T 1200°
1120 | 4 |21,0|18/0( 3.3 | 143|254 |27.0| 1.6 |0.485| 10 1 § g8 .
1020 5 20,5 17,5 3,0|14,6 26,2279} 1,7 [0,566 | 1,065 - iy
1020 6 1203 17,5 2,8)13,8|25,8|2,3| 1,5 (0,535 | [ 060 = 37 A=
900 7 [20,0}17,5/ 2,5|12,5|26,0|27,6| 1,6 0,641 } 060 ] i
900 8 120,0(17,5| 2,5(12,5|25,527,0| 1,5 0,600 1 060 a6l = i s
N, ‘/’j'
1190 1 120,6|155( 51 |24,7(26,5{29.3| 2,3 0,55 | 1050 N g5} — '\,"
1190 2 120,5/155| 5,0|24,3[254/280]| 2,6 0,521 1’10 3
1100 | 5 |205|15.5| 5.0 243|250 2761 2.6 | 0.520 | 1’105 N g4
1100 6 1206|156 5,0|24,225,8|28,6/| 2,810,560 1'1]0
900 7 120,6|16,0]| 4,6|22,3|25,4|27,8| 2,4 0,52 [ 004
900 8 121,016,5| 4,5|21,4|25,4|27,8| 2,4 0,532 1,004 70 20 30 40 60 60 70
H—=#
Omwocumerssoe olocamue 100
1180 1 12,8|14,2| 6,6|31,7|26,0]30,0[ 4,0 |0,606! 1 151 » # 2
1180 2 12,6 14,2| 6,4)31,0/26,21{30,5 4,3 | 0,672 1:162
1150 3 120,6|14,0| 6,6|32,0]| 25,6 30,0 4,4 10,665 1.170 Puc. 38. HMsmeHenne noxasatens ylIHpeHHs NpH
1150 4 121,0|14,0( 7,0}33,3|26,030,2| 4,2 (0,600 1'160 npokatke cramd Mapki P18 B 3aBHCHMOCTH OT
1095 5 120,4|14,0| 6,4131,3(26,0(31,0{ 50 |[0,779| 1180 - o6XKaTA W TeMNepaTypH
1095 | 6 [20,8]14,0| 6,832,6/26,0]30,6| 4,6 |0676| 1175 :
900 7 1205|145/ 6,0/29,2|26,3)30.4] 4,1 |0,682| 1’155
900 8 |20,6)14,3]| 6,330,5]|2,5|30,5| 4,0 [0,635] 1,150 OnuitHeie aapnbie 0. M. YuxkukoBa (38], noviyueHHEle UM B
1935 r. npu npokaTtke nosocw ceueHHeM 30 X 30 mm GHCTPOpexy-
1080 3 20,2 11,0| 9,2)45,5|26,1 |31,3| 530,575 1,200 ue#t cranuy Ha crame 300, aHAJOrMYHEI HAIIMM.
}838 : gg'g “'8 'g'g 48,812, (1) ggg 9; 8»35132 1,260 Harpes o6pasuos I0. M. UuKuKOB NPOM3BOAHMJ B HArpeBaTe/bHOM
1020°| 6 |205|11°0| 905|463 |26'3 |31°8| 8.1 | 0850 },ggg neuy craHa gonneb-xyo 300, cayxaimedi AVl TPOMEXKYTOYHOTO NMOAO-
900 7 120,0{11,5| 8,5|42,5| 25,5 33,1 7,6 10,85 | 130 rpeBa. TeMmepatypa 06pasloB OnpeAenssach 1Mo TeMmepaType neus,
900 8 /20,011,5| 85|42,5|25,0]325| 7,5 |0,882{ ] 284 H3MepsseMofi kpyxkkKoit CuMeHca H ONTHYECKMM nNHpoMmerpoM Pyuo.
Yucao 060poTOB CTaHa OMNpEeREAJNOCh TaXOMETPOM.
1190 1 1205 7,5/13,0/63,3|25,0]35,2/ 10,2 0,785 1,41 PesysbraTtel MocsienoBaHus ceBemeHH B TabJ. 18.
Hgg g gg,g g,g }%,g gg.g gg,g g?g l?,g ?,(7)83 1,36 Mo ananueM 0. M. UnkukoBa nokasaTespb yuIHpeHHs GHICTpoOpe-
140 | 4 | 200 85115575250 | 35°0 | 100 | 0872 | 1’43 XKywed crajau Koje6ierca B npefenax 0,3—0,70, a B OTAGNbHBIX CJy-
1000 5 20,0 8,0(12,0]60,0|25,0]|350] 10,5 0,875 | 49 yagx chHukaerca A0 0,3 ¥ noBHlnaercs A0 eAMHHIH. B ycJoBHSAX Ha-
1000 6 30,0 8,2 11,869,0/26,0|36,0/ 10,0 | 0,850 | 1,38 mero onuta (cM. TabJ. 17) noxasaresb YIIMPEHHS GHICTDOpeXyLIeH
ggg g 2(1)’3 g,g }g.g gg.g ggg 39,0 {%2 1,04 | 1,47 CTaJlu NpH NpPOKaTKe Ha ryagkoli 6ouke ¢ o6xkarueM ot 15 mo 30%
' ' 19 1 99, 9| 38,0 12,5 | 1,00 | 1,48 Kose6ierca B npenenax 0,5—0,80. A
o naunbiM IO, M. YUnxkukosa [38] ymmupenue Ab yMeHbluaercs ¢
yBeJHUeHHEeM CKOPOCTH NMPOKATKH. Pe3y/bTaThl €ro ONHTOB COBMAJH
— ¢ BelBojamy Metua [48].

1
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Ta6auua 18

BansiHKe BeAHYHHBI OGXKATHS H2 yWHpenHe GbicTpopexymled cTaum

1upuna Beicora

noaocw, mam | Yuupenne | mnonochi, ma | Jlnneit- Temnepa-| Uucno

_ | Hoe TYpa o6oporos | &b A’lloo o,
Ab=By—Bo mocne | O0%2- |npokarkw| Basko | A | E, °

Ao | mocae o #o upo-| “npo. THe oC B MuH,

npo- npo- nycKa | pyeka Ak, mm

nycKa | MycKa Hy Hy
30,52 | 32,0 1,48 31,12| 26,9 | 4,22 1100 235 0,351 13,5
30,52 | 38,84 8,32 31,12| 17,24(13,88 1100 | 235 0,599 44 .6
30,52 | 42,86] 12,34 31,12 12,24/18,88 1100 235 0,653 60,6

ITpu pa3HBIX CKOPOCTSIX NPOKATKH, HO NP OJMHAKOBBIX OCTaJb-
HBIX YCJOBHSX, KaK TO: TEMIlepaTypa HpOKAaTKH, JuHeiiHoe o6xKaTue,
IO. M. UimxuKoB npokaTajd GHICTPOPEXKYINYIO CTalb Ha CTaHe JON-
nesib-ayo 300. IIpu sToM GbUIM MONY4YeHH Pe3yJbTATH, yKa3aHHHE B
Taba. 19. ,

Ta6auna 19

YuHpenne npx npokarxe GbicTpopexymiedl cTajH B 32BHCHMOCTH
OT CKOPOCTH NPOKATKH

= « . g = .
e, | es | 5 |88 | .. | 85| & | %:
s | B | 2 | %5, | BE | gE | B | &S 2 ab
£z 8¢ | & gRz | Bse | 22 | 52 | T X Ah
882 | g8 = daZ | 288 | £9 98 Ek -
983 | A8 ef | F29 | &3 | 58 ae =3 <
30,52 | 31,12 | 1100 170 2,48 32,526,781 4,34 1,98 ) 0,456
30,52 | 31,12 | 1100 235 3,45 32,0 26 9 4,29 1,48 0,351
30,52 | 31,12 | 1100 285 4.18 31,32 26 781 4,4 0,80 | 0,184

Ab
YMeHbIlIeHHe MOKasaTess YUIHPEHHA 3, C YBeJIHUEHHEM CKOPOCTH

NPOKATKH OGBACHAETCA TEM, YTO C yBeJHYEHHEM CKOPOCTH NPOKATKH
yMEHBIIAeTCHd NMPOAONKUTEILHOCTh HEIIOABHKHOTO KOHTAKTa H, B pe-
3yJIbTaTe 3TOr0, YMeHbInaeTca Kos(p(UIHEeHT TpeHus.

I0. M. YuxukoB ycraHOBWJ, uTO OHICTpOpEXyulasi CTajib
(ta6ur. 18) naer mouTH Takoe XKe YIIHpEHHE, KK H MaJIoyrIepoAHCTas
cTadb. Jlna ucnnitaHus UM GbJIM B3ATH O6pasuul M3 YrJepOAHCTOH
craau (0,34% C; 0,289 Si; 0,50% Mn; 0,33%/4 Ni; 0,15%0 Cr) u npo-
KaTaHbl B YCJIOBHAX, AHAJIOTHYHEIX YCJIOBHSAM MPOKATKH GHICTPOPEXKY-
me# craau. Temneparypa npoxatku 1100°, uucio OGOPOTOB BaJIKOB
235 06/MuH. JlanHble puBeseHs B Tabua. 20.

Cneyuguuecxue 0coGEHHOCTU NPOKBTKU cAUTKG GbicTpopexcyuied crarw 87

TaGauuma 20
Bansinne o6xaTHa Ha ymmuperHe YrJAepOXMCTON CTadn

BbicoTa MONOCH, MM Hlupuua noaock, mm
b L]
Ak, mm A b, mm 'A_h
Ao mpo- | mocse Mpo-| RO mMpo- | mocje Wpo- A
nycKa nycka nycka nycka
31,10 25,56 30,20 32,14 5,54 1,99 0,350
31,10 15,88 30,20 39,92 15,22 9 72 0,638
31,10 10,92 30,20 45,1 20,18 14,90 0,738

A}

WU. §1. TapHoBckuit (46)], usyuas BAMAHME OKaJMHLI Ha BEJHUHHY .

Koo(pduLHeHTa TPEHMAA, YCTAHOBHJ, UTO IOKa3aTeJb YIUHPEHHA NIpH
npoxkarke OricTpopexyulefi cranun Mapku P18 ¢ oTHocHTeNbHHIM 06-
xatHem 36% paBen 0,68. U3 sroro ciaepyer, uTo 4 O JaHHLIM
1. SI. TapHOBCKOro GHICTPOpEXKYINAS CTaJb HMEET TaKoe XKe YIIHpe-

HMe, KaK H yriepoAucTas ctaib. M. $I. TapHOBCKHi paBeHCTBO YIUH-

peHMss GHICTPOPEXYLIeH H YrJIepOMUCTOR cTaneil OOGDBACHAET TeM, UTO
NpH ropsAuei npokaTtke OHiCTpOpexylled crajsu Tpebyercs ropasio
6oJibllIce yAeJNbHOE AABJCHHE, YeM NPH NpOKaTKe YIVIEPOAHCTOR cTanan
NpH OAHHAKOBOMA TeMIlepaType H NpH NPOYHMX PABHBIX YCJIOBHAX. DTOT
¢bakrop nodmKaer Kosh(MIHEHT BHEIIHENO TPEHHS NIPH NIpoKaTKe Ghl-
cTpopexyueii crajd. XpoM H, BO3MOXKHO, BOJbdpaM M BaHajgui yBe-
JUYHBAIOT KO3 (PHUHEHT TPEHHA.

B pesyiabrate Ha KO3)(PHUHEHT TPeHHA BJHSIOT NPOTHBOIOIONKHO
nBa ¢akropa, BCAEACTBHE YEro OH OCTaeTcs JOBOJLHO 6.71143ng K Ta-
KOBOMY INpH TIPpOKATKEe YIJEPOAMCTOR CTalu.

8. Cnenuuvaeckne 0cOGEHHOCTH MPOKATKH CIAHMTKA
OBbicTpOpexylueii CTanau

TlpH ApOKaTKe CAUTKOB GHICTPOpEXYyluel cTajd HeOGXOAHMO VUH-
THIBaTb ee cjefywolue cremubpuyeckue 0CoO6eHHOCTH:

1) HanmuuMe B JIMTOM CTPYKTYpe CTajM XPYAKOH JeaeGVpPHTHOM
3BTEKTHKH B BHJE CETKH, OKpyxalolue#i TBepAblfi pacTBOD C OCTPOB-
KaMy cOpGUTHON CTPYKTYPHI;

2) 3HauHTEJbHYIO CKJIOHHOCTb K XPYNKOMY pa3pylleHH10, ocobeH-
HO -Ipy TeMnepaTypax Huxe 1100°;

3) peskoe yBeqHYeHHe CONPOTHBJEHHS XedOpMauHu C yBeJHye-
HHEM cKOpocTH aedopManuy;

4) GOoJIbINYIO YYBCTBHTEJBHOCTD K PE3KOMY HarpeBy BCJEACTBHE

HU3KOH TEeIIONPOBOAHOCTH CTaly;
5) y3Kkuii TeMneparypublii HHTepBaJ NJACTHMYHOCTH CTaJH’
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6) CKJIOHHOCTb CTaJM NpH Majbix o6Gxaruax (MeHee 15%p) K oG-
pa3cBaHHIO BHYTPEHHMX DaspHIBOB H NpH o6Gxkaruax Gosaee 209% mno-
BEPXHOCTHHIX DBaHHH, 0COGEHHO NpH TeMneparypax Huxe 1000°

7) CKJIOHHOCTL NpHOBUIBHON YacTH CJAMTKA, OCOOEHHO KpYIJOro
CeueHHs, K OTAEJNEHHIO OT TeJa CJAHTKA B NMPOUEcce ero NpoKaTKH;

8) 3aTpynHeHHOCTb 3axBaTa MeTa/lJla BajJKaMH [PH CHHXXEHWH
TeMneparyph CJOHTKa, oco6eHHO Huxke 1150°, a Takike peakoe yxya-
IIeHKe YCJOBMH 3aXBaTa C yBeJHYeHHEM 4ucjia OG0POTOB BaJIKOB;

9) 3HayuTeNbHOE CHMIKEHMe IUIACTHYHOCTH CTa/JM B YCJIOBMAX He-
paBHOMepHO# IHedopManuH, ocoGeHHO NpU TeMnepaTtypax nuxe 1100°;

10) GoabluHe TPYHHOCTH BHINOJHeHHs TpeboBauua [OCT
5952—51 no xapGuAHOH HEONHOPOAHOCTH,

11) CK/IIOHHOCTb OLICTPOPEXKYINEH CTaJH K 00e3yriiepoKUBaHHIO
NpH YBeJHYEeHHOM yrape MeTaslla, AOXOAAIEM a0 5,5% oT Beca
‘CJIHTKA; '

12) cKJIOHHOCTb cTadH K 06pasOBaHHUIO 3aKAJOYHBIX TPELIHH.

III. KAIHBPOBKA BAJIKOB AJISI TPOKATKH
| BbICTPOPEXYLIEH CTAJIH

Tpe6oBaHus, npeAbABIsAeMble K PALMOHANBHON Kalu6pOBKe Bal-
KOB JUI NMPOKAaTKH 3aroTOBKHM H cOpTa OHICTpOpexyiledl CTaju, CBO-
JATCA K CJeAYIOLEMY.

1. CootBeTcTBHE NPODWIE ¥ Pa3MEPOB CEYEHHST HOPMAM, YCTAHOB-
JIEHHRIM JJIs Kpyrjoro ¥ kBajpatHoro npoduneir (FOCT 5650—51)
u ans nojocu (FOCT 4405—48). .

2. CootBercrBue Gajlyia no Kap6HIHON HEOLHOPOJHOCTH HOpPMaM,
ycranoBiesanM [OCT 5952—>51,

3. Bo3MOXHO MHHUMAJIbHBIE 3aTPATH 3HEPTHH, BAJKOB M BPeMEHH
Ha npoKaTKy OJHOH TOHHH TOAHOIO MpPOKaTa.

4. MunuManbHBE NMOTEPH MeTa/ula 1O BHHE KalduGPOBKH OT 6Gpa-
Ka CJeAyIOLUX BHIOB: '

a) NOBEPXHOCTHBHIX PBaHMH;

6) BHYTPEHHHX DPa3pLIBOB;

B) CBepThLIllIell, 3aKaTOB M AD.

5. PamyoHanbHOe pacnpenesieHHe Kajaud6poB Ha GOYKe BaJIKOB,
oGecneunBaioilice yno6¢cT=0 B paboTe W IJIaHUPOBAHHM NPOKATKH BCe-
ro cOpTaMeHTa CTaHa C MHHHUMAJbHLIMH MPOCTOSIMM Ha NEPeBaJIKH H
HacTPORKH CTaHa.

HaunGonee BaXXHRIMM M3 YKasaHHEIX TpeGoBaHHH CJefyeT CUHTATh
Te, KOTOpHE CBA3aHHI C MOJYYeHHEM MPOKATa BLHICOKOTO KayecTBa M
yMeHbIIEHHEM N0Tepb JoporocTositeit GLCTPOPeXyiel cTaju no BH-
e xanu6GpoBku. [TosToMy Bce paccMaTpuBaeMbie HHXKe KaJuOPOBKH
OLIEHHBAIOTCA, INIaBHHIM 06pasoM, N0 pe3y/abTaTaM NoTeph MeTajia OT
6paka npu npokarke. ’

Bce ananusupyeMmble KaJuGPOBKH OLEHHBAIOTCA 10 OCHOBHBIM TIO-
KaszaresisiM, MO3BOJIAIOMIMM XapaKTePH30BAThb YCJIOBHA Hedopmaltnu
MeTa/ia mpH npoxarke, K TakuM mnoxasaTelNsM OTHOCATCA cJenylo-
wye:

BuicotHas gedopManus . . . . . .. . . .. .. .. . . 0= %
JluHefiHOR OGMKATHE, MM . . .« o o « « « v v v e e e . Ah=H—h
OtHocuTebHas BeICOTHaA pedopmanus, % . . . . . . . . u=li;[_—h 100
OrHOcHTeNIbHOE O6XKaTHe, % . . « « « - « « . . . .. a=m°—:ﬁ 100
0
Ko3bhpumHEeHT BHTAKKE . o o o « « & o . = @ o o v v & p=&
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: “An
Vron 3aXBata, TPAll.  « « o « « 4 e v b e e e . a =57,3'|/ w3
Cpepunl KOSbOHLUHEHT BHTAKKAE . . . . + . . . . . . . Pop = Y ;;;
! n ’ »
CexyHOHO® pacTSDKEHHe, MM/CEK . . . . . . . « . . . . V' = ?0— (Dp— Dp)
By — B
Bunyexk kanu6pa, % . . . .. ... oL 0. p= 1 % 100

rae By —mHpuHa y gHa kKanuGpa;
B, — mnpHna kanuGpa y pa3beMa BAJKOB;
h— rny6uHa Bpesa.

OTHOIIeHHe TOMIHHH MOJOCH K ee LIHPHHE . . « « . »+ . %
Ornomrenne TOMUHMHB 33[aBaeMOR Mo0CH K pa6ouemy gna-  j
METDY v v v v 4 o o v e e e e e e e e e e e e —_
Dy
Pagnyc sakpyrieHufi B ray6HHe pyubs, MM . . . . . . . 2
Paguyc nputynienus Ha Gyprax, MM . . . . . . . . . . P2

S
1. KanuGposKka BAaJKOB S NMPOKATKH CIAHTKOB
DopmbL U pasmepor CAUTKOB

Ha GoJsbliuHCTBE MeTa/LTypPrHYecKHX 3aBOJOB OBICTPOpPEKYLILyIO
CTaJib Pas3/iMBAIOT B M3JIOXKHHULK Kpyrjoil (OpMH H, B pPelKHX CiIy-
yasax, KBagpaTHo#i (OPMHI.

Bec H pasMephl CIHTKOB GHICTPOPEXYLle#l CTaji NPUBEAEHH B

taba. 21.
TaGnuna 21

Bec u pasmepnl cAHTKOB OnicTpopexymieli cTajiu

" ""Kaarubposika 64ik08 A nPOKATKU CAUTKOS 91

Paamepsl cauTKa, MM
Bec caurka KorycHOCTh dopua
¢ npuGuiabio " ceveHus
ne Aoty At O R e % cautxa
200 160 230 640 5,47 Kpyraas
327 190 280 770 5,84 »
100 130 1756 600 3,75 »
250 205 255 750 3,33 »
230 165 225 650 4,61 Ksaspa'than
540 255 305 920 2,71 Kpyraas
1000 360 400 670 2,99 »
700 360 390 650 2.31 »

IpurogHocTh cauTKa GHICTPOPEXKYLIEH CTajdu K NPOKATKe Mpexae
BCEro onpejieJifgeTc KaueCTBOM MaKPOCTPYKTYpH CJUTKa. B Maxpo-
CTPYKType CJIHTKA AOJIKHH OTCYTCTBOBATh:

1) nopucrocTh Kak 00iias, Tak H LEHTpaJbHasd;

2) neHTpasbHas PHIXJOCTb MU B OCOGEHHOCTH HApPYLIEHHA CIUIOMI-
HOCTH; N

3) MOAKOPKOBHE NY3bipH H MHOPOAHHE BKJIOUEHHS;

4) nycTOTH YCaAOYHOTO MPOUCXOXKAECHHS HHXKe NPUOLUVIbHOA ua-
CTH CJIHTKa;

5) ApKo BblpaxkeHHHIe MaykooGpasHhie MYCTOTH, PacCloJOXKEHHbIE
BOAH3H NPUOHILHOM YaCTH CJHTKA.

MakpocTpyKTypa CJIMTKOB, NMPUMEHAEMEIX AJIS MPOKATKH, HE YAOB-
JIETBOPAET NOJHOCTHIO 3TUM TPeGOBAHHUAM, UTO OOBACHACTCH PHPOAOH
JuTOH GBICTPOPEKYILEH CTaJ M M HECOBEPIIEHCTBOM TEXHHKH Pas/UBKH
CTaJIy.

'MakpoCcTpyKTypa CJAHTKOB, NPOKAThIBaeMBIX Ha 0GXHMHBIX CTaHaXx,
nokasana Ha puc. 39, 40 u 41. Takas MakpOCTPYKTypa CuMTaeTcs
YAOBJETBODHTEJNBHON, XOTA B LIGHTPE 3THX CJAMTKOB HMEeTCs PHIXJOCTh.
MeraJsi, pacnosioXeHHBI## Ha 3HAYHTEJIbHOM PACCTOSIHHK OT MOBEpX-
HOCTH CJIMTKOB, ILIOTHHIH, 6€3 ny3nipefi 'H HHOPOAHRIX BKJIOUEHHH.
Tlayxoo6pasHEe MyCTOTH Pacno/IOXeHbl Ha 3HAYHTEbHOM paccTosl-
HHH OT NpHOBLILHOA YACTH CJAHTKA H II03TOMY He MPEeACTaBJAIOT 60Jb-
IIPX ONaceHHH C TOUKH 3peHHS OTHEJEHHA TOJIOBHOH 4acTH ero npH
NpoKaTKe.

3HayuTeNbHON PAasSHHUK MeXAY MaKpPOCTPYKTYPOH KpPYIJILIX H
KBaJpaTHHIX CIAHTKOB He Habusiojpaercs.

HauGosee pannoHaspHoit GOpMOI CIHTKA clelyveT CYHTATb KBaji-
paTHylo.

C/NUTOK KBaJpaTHOTO CEYEHHS MPU BCEX PABHBIX YCJIOBHAX’HMeeT
HeJHf S NPEUMYLIECTB O CPABHEHHIO CO CJIMTKOM KpYTJOi (GOpPMHL.
K OCHOBHBIM M3 HHX OTHOCATCA CJEAYIOIUHe:

1) BeposTHOCTP 00pa3oBaHHA NMPOJAOJBHHX TPELHH NPH OXJaX-
JEHHH MeTaslJia B H3JIOXKHMIE Pe3KO YMEHbIaeTcs;

2) creneHb HepaBHOMepHO# nedopManuu B SAUIHYHOM KaaubGpe
3HAYHTEJNBHO cHMXKaeTca (cM. puc. 31);

3) 3axBaT MertasJla BalNKaMH B ALUMYHBIX KaauOpax odJeryaercsd,
uyTo caepyeT Taxkxke H3 dopmyas (15);

4) npH npoKaTKe CJMTKa o6pasoBaHHe BHYTPEHHHX PasphHIBOB Me-
Hee BepoATHO (cTp. 76); .

5) sarpyaHsercd oGpa3oBaHue NOBEPXHOCTHHIX PBAHHMH MpH 1poO-
KaTKe CJHTKAa B ALIMYHBIX KaJHGpax ¢ OrpaHHYEHHLHIM YIIHpEHHEM;

'6) ckiafHpoBaHHE ¥ TPAHCMNOPTHPOBKa Ha pOJIbraHre yuaobHee.

JlanHnle, yKasaHHEE BbIIe, MOATBEPKAAIOTCH 3a2BOACKOH NMpPaKTH-
ko#. TTo npeanoxenuio A. A. TIporacora, H. A, Illupsieea u T. T. Ie-
TOBOJ] HAa OJHOM M3 HallHX 3aBOAOB OLlIO o1iMTO Goviee 2000 cinTkOB
KBaZpaTHOrO CEYEHHA M NpoKatraHo Ao kBajapara 85 XX 85 mu Ha 06-
®KHMHOM ctaHe Tpuo 600. Pesy/ibTaThl NpOKaTKH MOATBEPAMJH LEIe-
co06pasHOCTb OTJIHBKH CJIMTKOB B M3JIOXHHIb KBaIPATHOrO CEYCHHS.



Puc. 39. MakpocTpyKTypa KBajapart-
Horo cnuTka BecoM 250 x2 cramm
mapkn P18 (npomosbHoe ceuenmue)

Puc. 40. MakpocTpykTypa Kpyrdao-
ro ciautka BecoM 200 x2 crajam
mapkn P9 (npojosbHOe ceueHHe)
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Puc. 41. Makpocrpyxrypa KBaipart-
HOTO cauTKa BecoM 235 k2 cramu
Mapkn P9 (upofonbHoe ceuenwue)

AHaauz Kaaubposox

PaccMoTpuM ceMb BapHaHTOB KalnuGpPOBKH. DTH KaJHGPOBKH NpH-
MEHSUIHCh Ha 3aBoje NpH Npokarke GHcTpopexyniell cranu B TOH xe
NOCJIe A0BaTENBHOCTH, B KaKofi MH MX GyJaeT paccMaTpHBAaTh.

Kanu6poBka Ne 1 (puc. 42) cocrouT U3 KOMGHHALMH JBe-
HaalaTH SLIMYHEIX, YeTHpeXx pomOuueckux (c yrimom 92°) u pByx
KBaApaTHHX Kajau6poB, PasMelieHHBX Ha O0ouke BaJKOB MepBOi KJae-
TH TpHO 06xkuMHoro craHa 600. Pasmepn cauTka craju Mapok P18
u P9 npuBefeHH HHKE, MM:

Bricora! .
caHTKa (6e3 mpu6eLin) . . . . . . . . , 640
OPHOBITH & 4 « « . « « . . . 240

Hdnamerp;

BepXa CAHTKA . . . . . . . . . . . . . 230
HH3a » O 1
Bepxa NPHORAH . . . . . . . . . .. , 165

Cautku cTany Mapku P18 npoxaTeiBaau ¢ ABYMSA NPOMEKYTOUHBI-
MH NOJOTPeBaMH, a CIMTKH CTaJu Mapku P9— ¢ ogHuM; uHcjIo o60po-

‘TOB BaJKOB He mpeBhimaso 50 o6/muH. Bpaumenue BajxkoB ocyuiect-

BJSJIOCE OT MoOTOpa MoinHocTbio 1200 4. ¢. ¢ yHCIOM 06GOPOTOB
300/600 o6/MuH yepe3 pPeNYKTOP C NMEpPefaTOYHRIM YHCJIOM 8 H ImiecTe-
PeHHYI0 KJjeTtb. Uucio 060pOTOB BajIKOB MOXET H3MEHATBCA B Mpe-
Jenax 37,5—75 o6/muu. *

ITo xanu6poBke Ne 1 B OCHOBHOM NMPOKAThIBA/JIM BHICOKOJIErHPOBaH-
HEle CTaJId, B TOM YHCJe TaKHe, KaK' CHJIbXPOMOBYIO C COIEpPIKaHHEM
no 9,5% Cr; 3,2% Si u 0,5% C; marautHyio ¢ cozepxkanneM 0,5—
0,6% C; 5,0—6,5% W; XpOMOBOJb(HPAMOBYI0 C COAEpPKAHHEM JO
9 W; 2,796 Cr; BHCOKOYIJIEDOAMCTYIO ¢ cofepanuem ao 1,4% C
H ap.

PesyabTarn pacueroB OCHOBHHIX BEJHYHH, XaPAKTEPH3YIOMUX Ka-
Ju6poBKy Ne 1, npuseneHu B Tabu. 22.

IIpoKaTKa C/IMTKOB GLICTPOpEXKYILEH cTaku no Kanaubposke Ne 1
He Jala MNOJOXMTEJbHHIX  pe3yabraToB. CJHTKH, MO JaHHBIM
10. M. UuxXHKOBa, B NIepBHIX ONbITaXx HarpeBalH 5—~6 uyac., YTO ABHO
HEIOCTATOYHO, TaK KaK B PezyJbTaTe Hernporpepa Merajjia B MepBLIX
JKe MPONyCKax Ha CJIMTKaX MOABJSANMCH NONepeuHnle TPEIMHB, NpH
JanbHedell npokaTKe pasMephl X yBeIHYHBAJUCh. Pe3ysbTaTH npo-
KaTKH GBUIM YJIVYIIEHB! 3a CUeT YBEJMYEHHS NPOAOJKHTEJbHOCTH Ha-
rpeBa Mertaanaa ao 20—30 uac. Ilpu npokaTke B nepBHIX NpONycKax
Ha CJIMTKAX TOABIAIKCH HeGOMbIIHe TPELMHE, HO HAYHHAA C BOChMO-
ro xaau6pa TPelIMHH NOABJANHCH MO YIJaM IIOJOCH; NpPH RaJibHel-
el NpoKaTKe MeTaJsl paspyllajcsd.

INocne npumeHeHHs nojorpeBa B TeyeHHe 15—25 MHH. packara
pasMmepom 142 X 142 mm pesysibTaTH NMPOKATKH YJAYULIHINCH, TaK Kak
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98 Kaaubposxa sasxos 9aa npoxarxu GuicTpopexyuied craiu

YMEHbIIHJIOCh OOIllee KOJMUECTBO TPELIHH U HX pa3Mephl, HO Ha 60Jb-
HIHHCTBE CJIMTKOB BO BpeMsi MPOKATKK Bce eine 00pasoOBHIBAJIHCH pBa-
HHUHBE, @ HEKOTODHIE CJUTKH LEJUKOM Da3BaJUBaIuCh.

Cpenuuii koaQdDHIUHEHT BHITANXKKH NPH NMPOKATKe CJIUTKA HayuHad
¢ naroro Kanu6Gpa pased 1,17, a ¢ nepsoro 1,137.

Kanu6poBka Ne 1 xapakTepusyercs C/JAeAyIOMHMMH CYIECTBEHIbIMY
HeJOCTATKAMH: .

1. TIpokaTka cJMTKa KDYyrJoro CeyeHus B MepPBLIX ALIMYHBIX Ka-
Ju6Gpax NpPOU3BOAUTCA B YCJOBHAX fIPKO BHIpAXKeHHOH HepaBHOMep-
HOH pedopManuu. . .

2. U3 12 amuyseX KaJau6poB B cemu Kanaubpax (1—8) yrox 3a-

xBaTta (B pajuaHax) oKasaJcs MeHblle OTHOLIECHHS D uan Ah < D"

N03TOMY B LUEHTPAJbHOH YAaCTH CJUTKA MOTYT BO3HMKATh PacTArHBalo-
e HanpsKeHHs.

3. B nepBhIXx AMYHKX Kaau6pax CIHTOK aedopMupyeTcss B yC.10-
BHSIX CBOGOJHOrO YIIMpeHls, TaKk Kaxk 3Ta KajubpoBKa paccuHTana
IJIsi TIPOKATKH CJAMTKAa AHaMerpoM 280 mx.

4. OTMeyaeTca HepaBHOMEpHbIH XapaKTep pacnpeaeseHHsi BHITS-
JKeK no nponyckaM (puc. 43).

5. 3HaueHHe cpeaHero K03¢p(dHUHEHTa BHITAXKKH BEJHKO.

6. [IpokaTKka B MOCJENHHX POMOMUECKHX KajsHGpax cnocoGCTBYeET
NOSIBJEHHIO PACTATHBAIONMIMX HANpPsXKEHWH B TOPH3OHTAJbHbLIX yriax
pom6a BCleICTBHE HEPaBHOMEPHO#H BHCOTHOM Ae(hOpPMalHH NO IUHPHHE
Kanu6pa W H3MEHEHHA CKOPOCTH NMPOKATKH OT BeplIMHH poM6a IO
pasbeMa BaJIKOB.

OcTpole yrin OXJaxpaaloTca GHICTPO Aaxe B poMbGe KPYMHOro ce-
YeHHs, BCJISACTBHE Yero NnJacTHYHOCTh MeTalljla GhICTPO yMeHbllaeTcs
d Ha pe6pax noJochkl 06pa3yloTCs PBaAHHHHL.

7. Bo Bcex sUIHYHLIX KaMHOpax CEeKyHAHOE pacTaXKeHHe Kose6jer-
ca ot 70,7 mo 117,7 mm/cex BMeCTO npakTHYECKH DPEKOMEHIyeMoro
40—60 MmMm/ceK. 3HauuTesNbHAsi BeJHYHHA CEKYHIHOTO pACTAXKEHHS
CNOCOGCTBYET BO3HHKHOBEHHIO PACTATHBAIOUIHX HANpPAXKEHHH B Me-
TaslJie ¥ YXYJAIIEHHIO YCJIOBHA IKCTyaTauny My®dT, Inuxaeael u Apy-
rHX jeTajedl cTaHa.

8. B TperbeM nponycke CJIHTOK AedOPMHPYETCS B BeCbMa HEyNOB-
JICTBOPHTEJIBHHIX YCJIOBHSIX, TaK Kak

%: 1,301 H U= 5:1%'

-

B ToMm cayuae, xorna %>1 u u<l15%, nedopmauusa ue pacnpo-

CcTpansieTcs A0 LEHTPa CJuTKa, u GoJibliiass yacTh MeTaJlia, HaXxoasd-
masics B CPeAHHMX 4YacTAX NOJOCH, He JedopMUpYeTcs OT neficTBHA
BHEIIHHX CHJI, @ NMPHHYAHTENbHO yBJeKaeTcss AeOPMHPYEMBIMH ua-
CTAMM, YTO NPHBOAMT K BO3HHKHOBEHHIO PACTATHBAIOIIHX Hanpsxe-

Kaaubposxa sarxos Oas npokarku cautkos 99

HUH B OceBO# 30He, a B nepudepuiinoil 30He — CKHMAIOWHX HANpA-
JKeHHH#,

Kanu6poska Ne 2. Ilocne HeymausHoil ONBITHON NpPOKaTKH
KPYIJIOro CJHTKa ObiCTpopexyiuell cTaldu no KaauGpoBke Ne 1, Gbl1a
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Puc. 43. Yron saxBata W KoabdHUUeHT BHTSXKKM TO nponyckaM (xaanG-
poBka Ne 1)

COpoeKTHPOBaHa H onpoboBana HoBasi — KaauGposka Ne 2 (puc. 44),
CrielHaJNbHO TpeAHa3HaueHHasd TOAbKO JIJis NPOKATKH CJHMTKOB BECOM
200 xe cranauy mapok P9 u P18.

OnbiTHaA NPoKaTKa CAUTKOB MO 3TOH KadauGpPOBKe TaKXKe He YBEH-
yajach yCnexoM: Mo YrjaM NOJIOCH TIOSBJIAJIMCH PBAHHHE, KOTOpHI®
M0 Mepe YMEHBIUEHHSI CeYEHU Sl YBEIHYHBAIHCD, YTO B KOHEUHOM MTOTe
OpHBOAMJIO Npoduab K Gpaky.

Yro6nl yCTAaHOBUTH MPHYHHB O6pa3OBaHWsi PBaHWH NPM NMpOKaTKe
CIMTKa MO KaJauGpoeke Ne 2, BOCHOJb3yeMcs OCHOBHRIMU  JaHHBIMH,
XapakTepusyiomuMy ee (Tatba. 23).

TIpusuunuanbHo KajuGpoBKa Ne 2 HHYeM He OTJHYaeTcd OT Ka-
JuGpoBKH Ne 1, Tak Kak B 060HX ciyyasax Kak ¢opMa KajiuGpoB, Tak
¥ YHCJIO HX onuHaKoBO. Kamu6poska Ne 2 cOCTOMT TaK e, KaK H Ka-

7#
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- 102 Kasubposka sasxos Oaa npokarsu 'GuicTpopexcywed craasu

Jn6poBka Ne 1, U3 ABeHaAUATH SIIHUYHALIX, JBYX POMGHYECKHX H OJHOTO
KBaJpaTHoro kaaubpa. B oGoux ciayuanax KO3 HIHEHTH BHITSXKEK
no mponyckaM pacnpeie/eHbl HepaBHOMepHO (pHc. 45).

CaHTOK Kpyryioro ceueHus no o6eMM KaJuGPOBKAM B ueThipex
uepBbIX ALIMYHBIX KajJubpax NpPOKATHIBaeTCss B YCJIOBUAX HepaBHO-
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Puc. 45. Yron saxBaTa M KO3(QQUUHEHT BHITSKKH 10 NpomyckaM (KanauG-
poBka Ne 2) -

MepHOH nedopManun. STo NPHUBOAUT K BBIHYXKAeHHOH aedopmalun
4yacTi o6beMa CAHTKa C BOSHHKHOBEHHEM NpPH 3TOM B Hell pacTarusa-
TOLUX HANDSKEHUH U PBaHHH,

Onnako kanu6poBka Ne 2 MMeeT HEKOTOpOe MpPEeUMYILECTBO nepen
kKaau6poskoit Ne 1, 3akaiovaloilieecsi B TOM, YTO OHa NPOEKTHPOBA-
Jlach CrnellHaJbHO JJISl MPOKATKH KPYIVIOTO CJAHTKA OhICTpOpexyliei
CTa/¥ ¥ NO3TOMY pa3sMephl Mo INHPHHE MEPBHIX SUIMYHBIX KanauGpoB
3aJaBaJIMChb TaKue, NMPH KOTOPHIX NMPOCTOp Ha YUIHPEHHe MOoJyyascs

Kanrubposka sanrxkos 0an npokarku cauTkos 103

3HAYUTEJbHO MEHbIIEe, YeM B TIepBHIX SIIHYHBIX KaJjaubpax KaJub-
poBku Ne 1.

Heo6x0AMMO OTMETHTb, UTO SIHIMYHEIE KaJHGpHI, MOCTPOEHHBlE C
JOCTaTOYHRIM NPOCTOPOM Ha YIIHpeHHe AAfA KPYIJIOTO CJHMTKA, HeJb3fl
CUMTATh PaUHOHAJLHBIMH JJI51 IPOKATKH MaJoIacTHYHOH GHICTpope-
wywed craiau, Ilpu nATHKpaTHOH BHITAMKE CJAHMTKA B AIIMYHBIX Ka-
aubpax KadeCTBO NMOBePXHOCTH GHICTPOpexKyluell CTajJH OKa3blBaercs
HeyHAOBJETBOPHTEJBEHEIM BBHAY HAJHYHS TOBEPXHOCTHBIX pBaHHH
r1aBHBIM 06pasoM mo pe6pam ‘o/OCHL.

B kaau6poBke Ne 2 B nmocsiefHHX NpoONycKax, HauyHas c JeBd-
TOTO, CJIUTOK NMPOKATHIBAETCA C MEHBIIHM KO3(pGhHIHEHTOM BRITAXKH
N0 CpaBHEeHHIO ¢ KaauGpoBkoit N |, HO He HACTOJNBKO, UTOGH! BHITAXK-
Ka COOTBETCTBOBAJIa MJACTHYHOCTH GHICTpOpEeKYIUell CTaju NpH TeM-
nepaType KOHLIa MPOKAaTKH, 0coGeHHO B 11-M mpomycke, B KOTOpOM
K03 dHIHEHT BHTIXKHY CAUIIKOM BeJuk (k1 = 1,292),

Takum ofpa3oM, OCHOBHEIE NpHUMHB 0OpPAa3OBaHHUS PBAHUH NPH
MPOKaTKe CJHTKA MO KaJuGpoBke Ne 2 Te ke, UTO NPH MpOKATKe No
KasaunGpoBke Ne 1.

Kanu6poska Ne 3. HeynoBnerBopureabHnle pesyJbTaThl
NPOKATKH CJAMTKA GHICTpopexymefi crajiu no Kaaubposkam Ne 1 u
Ne 2 sacraBusu paspaGoTaTh TPeTbiO, 60jiee palHOHAJNLHYIO CXeMY
NPOKATKH CJAMTKA C HCNOJb30BaHHEM JABYX paGounx kJerefl craHa
600.

ITo aToft cxeMe CaMTOK BHayaJsle NMPOKATHIBAJCA B NepBOH KJeTH
no kanu6poeke Ne'1 (cM. puc. 42) 10 noJocel KBaApaTHOrO CeyeHHd
(142 XX 142 mm), a 3aTeM BO BTOPOH KJeTH MO cHCTeMe KPYr — Kpyr
{puc. 46).

B cBf3n ¢ 3aTpyJAHEHHSAMU NPH 3axBaTe MOJOCH KBaIpaTHOTo ce-
yenna (142 X 142 mm) B BocbMHrpaHHOM Kaan6pe (puc. 46) npui-
JIOCh M3MEHHTh pa3MepH 3aroToBKH N0 ceuenus 125X 142 mm, 3a-
XBAaT KOTOPO# OCYIIECTBJSJCA 3HAYHTEJNbHO Jerye. 3aroTOBKH JaH-
HOro pasmepa MOJyYeHHl B pe3yJbTaTe NMPOKATKH NOJOCH MO Kajau6-
poBke Ne 1 (puc. 46) ¢ ABYMS JAONO/JHHUTENBHBIMH NMPOMYCKaMH: OA-
HMM XOJIOCTHIM uepe3 Kajau6p pasmepom 150 XX 207 mm u oaHum
pa6ouuM uepe3 Kaaubp pasmepom 125 X 209 mm. 3aroToBKy ceye-
HueMm 125X 142 Mm npoKaThlBaJdH O CHCTEME Kpyr — Kpyr 10 Kpyra
nuamerpom 86 Mu 3a 15 nponyckoB npu cpeaHeM Ko3dbduuueHTe BbLI-
Tsxkku 1,074. [IpokaTka GOJIBIIMHCTBA CJAHTKOB NMPOXOAHJAA HOPMAJb-
#o. Janupie aHaau3za xaau6posku Ne 3 npuBefieHH B TaGi. 24.

ITpokaTka GeicTpopexyiuel cranu no Kaaubposke Ne 3 (cucrema
Kpyr — Kpyr) no cpasHeiuio ¢ Kaau6poskaMu Ne 1 u Ne 2 upowus-
BOAUTCA B OGojiee 61aronpUATHHIX YCJIOBHAX AedopMaiuu MeTanna.
3To NoATBEpXKAAETCH CACAYIOIMIMMH JaHHBIMH.

“1. KoadpHUHEeHT BHITAXKH pacmpejeseH IO MPONyckaM paBHO-
mepHee (puc. 47) u K0o3(hOdHUHEHT BHICOTHON AedopMaluu v 3HAYH-
TeJIbHO MeHblile. '
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106 Kaaubposka saaxoe das npoxatku GeicTpopexcywed crasu

2. Kpyrnas ¢opMa kanubpa, Kak Boraytas ¢opma Kaau6bpa,
ofecnieyyBaeT COIMIacOBaHHOE JefCTBHEe T[OPU3OHTAJbHBIX cul P
# Ty, HanpaBJeHHBIX NPOTUB JBHKEHHA AedopMHpyeMOro Teia B Mo-
nepeyHoM HampasJIeHHH, YTO BJIMSIeT Ha yBeJHYeHHe CONMPOTHBJIEHHS
JedopMalud MeTaja, a CJAeAOBaTeJbHO, H Ha COTPOTHBJIEHHE €ro
NpOTHB pa3pylleHus.

Hapsiny ¢ nocrouncrBamu, kanu6poka Ne 3 uMmeer ¥ HeLOCTaTKH,
KOTOpble He NMO3BOJSIOT NPHMEHATh ee ISl NPOKATKH CJAHTKa, HMelo-
{1Iero JUTYI0 CTPYKTypy. [IpokaTka ke KaTaHOH WJIH KOBaHOH 3aro-
TOBKH B KpyIJbIX Kanubpax BOOJHe AONMYCTHMa M rapaHTHpyeT IoO-
JiydeHHe MeTaJlila nocJe gedopmanvu Ges BHYTPEHHHX Pa3pbiBOB.

Kanu6poeka Nt 3 He moayumaa MNpaKTHYECKOrO MNPHMEHEHHS
BCJIEACTBHE HENMOJHOTO MCHOJIB30BaHUA GOYKH BAJKOB HCPBOH M BTO-
poit kiereit. Kpome Toro, noJioca rnocJje NpokaTKH HMeJa Kpyrijoe ce-
YeHHe, YTO co3/aBajo GoJblliMe 3aTPyAHEHHS NPH ee AanbHedmeld 06-
pabortke. :

BrisiBenne HefocTaTKoB KaaubpoBok 1—3 mno3Boauso co3nathb
Gosee pallHOHAJNBHYIO KAMHGPOBKY Ne 4.

Kaau6poBka Ne 4. AHanus sroit KannGposku (puc. 48) 6bu1
npoussened 0. M. UmkukoBerM. Pesysabrathl ero mpuseneHhl B
Ta6a. 25.

PesynbraThl mpokaTku mo kaauGposke Ne 4 oOKasaauch JoCTa-
TOYHO YAOBJNETBOPHTE/BHBIMH, HO BCE XK€ Ha 3HAYHTEJILHOM KOJIH-
yecTBe NpOKaraHHbiX 3aroTook (83 X 83 mm) wumennch moBepx-
HOCTHHIE Re(eKTH — pBaHHHB, KOTOphle 3aYWIAJX Ha HaXKAAYHBIX
CTaHKaX NOABECHOTO THMA.

CauTKu no kanubpoBke Ne 4 MpOKaTHIBAJIH B TEUEHHE HOOKOJBKHX
Jier. Ona MCMoOJIB3yeTCss H B HACTOsIiee BPEMS € HEKOTOPHIM H3Me-
HEHHEM, a MMEHHO: BOCHMHIpaHHbA Kaaubp (138 mm) 3amenen
Kpyrabiv (140 mm); pasmepel OCTaJbHBIX KPYIVIBIX KaJHGDOB COOT-
BETCTBEHHO YyBeJuueHH (puc. 49).

K cymecrsennelM HemocTatkam KanuGpoBku Ne 4 caegyer or-
HeCTH:

1) noBsilleHHBIE KOI(P(HIMEHTH BHITSXKKH BO BTOPOM H IIECTOM
nponyckax (puc. 50);

2) nepasHOMepHas fedOpMallUs KPYIVIOTO CJUTKA B MEPBHIX Tpex
SIIMYHBIX Kanubpax,

3) BecbMa HEYIOBJETBOPHUTE/LHbIE YCJIOBHA AedOpManyy MeTaJ-
Jla B cebMoM Kanu6pe;

4) HeCHMMMETDHYHOE DACMOJOXKEHHe LIECTOro fALIHYHOTrO Kaaubpa
TIDHBOAMT K H3rHOy NMOJOCH, H, KpOMe TOr0, Ha OTAEJBHBIX MOJOCKaX
TloJlyyaeTcs MOJpe3 MeTana, YTo B NoC/iefylomdx Kaaubpax Beler
¥ o6pa3oBaHHIO 3aKaTa;

5) saTpyaHuTeNbHAs 3ajauya MeTa/1a B CeAbMON H BOCBMOfl BOCh-
MHTpaHHble KaJuGpLl, BRI3BAHHAS HCIOJL30BAHHEM JJ15 3TOM LEJH
XKOpOOKH, 4TO MPHBOAMJO K MOACTYXKHBaHHIO MeTasa. [Tocae same-
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Ta6aunga 25
Anaau3 kaauGposku Ne 4
BuicoTa rio- CéxaThe
Ne npo-| Pasmepht Kasnu6pa TOCHL, MM ™ [3
nycKa MM Mm3 > Tpag.—MHH.
H h MM %,

1 190235 230 | 1950} 40 | 17,4 38800 | 1,07 23—42
2 155235 190 | 155 35 | 18,4 31200 | 1,24 22—38
3 170 x 190 235 | 1901 45 | 19,2 | 29000 | 1.08 26—56
4 — [lepsuifi mogorpes

5 — XousocToft TpONyCK nocJie NMEpBOro MoAorpesa

6 155 171 190+ 155 35 (18,4 23300} 1,24 22—38
|7 135 168 155 | 135 | 20 | 12,9 20300 1,14 16—46
8 133 x 140 168 ] 133 | 35 |20,8] 17000 1,19 22—06
9 — Xonoctofi nponyck mnocsie BTOPOTO NOAOTPEBa

10 — To e

11 138 148,4 | 133 | 144 15000 | 1,13

|

12 | 131,8x145.6 | 144 [ 131,8/ 12,2 | 85| 14100 | 1.06 | 12—02
13 | 131.8%145.6 | 135 | 131.8) 3.2| 2'47] 13300 | 1,06 8—08
14 | 121.6%x136 | 132,4| 121.6| 10.8 | 82| 12315 1.08 | 12—12
15 | 121.6X%136 | 133.6] 121.6| 12.0| 9.0 | 11300 | 1.08 | 12—53
16 | 111,4x124,5 | 1236 111.4] 122} 9.9 | 10380 | 1.09 | 12—47
17 | 111,4x124.5 [ 123'¢| 111.4{ 12'2| 99| 9500 | 1.09 | 12—52
18 | 101.3%113.0 | 113.4} 1013 1271 { 107 | 8680 |1.10| 12—38
19 | 101,3x113,0 | 113.4] 1013} 1201 [ 107 ] 7900 | 1,10 | 12—4l
20 96.2%x107.5 | 103.3| 96.2| 7.1 | 6.9| 7500 | 1,06 9—36
21 96,2%107,5 | 102.5| 96.2| 6.3 | 6.15] 7100 | 1,06 9—06
22 80 96.20 97.0| — | — 6100 | 1,17

23 80 13| 97,0, — | -

6000 [ 1°02| 8—00

NMpumevanne., Cpexunfi KosbduluueHT BHTANKKY V'cp = 1,107.

Hbl BOCHMHI'DAHHHKA YEPHOBBIM KPYIOM pe3yJbTaThl NMpoXaTKu GBLIH
3HAUMTE/IbHO YJNyYlIeHBl: TeMIeparypa KOHIa JIPOKATKH IOBBICHJIAChH
H JIOBEPXHOCTb KOHEYHOro Mpoduas crana uyHile, 6e3 pBaHHH.

Caenyer oTMeDHTB, UTO [POKATKAa N0 KaauGpoBke Ne 4 CaIMTKa
KBajpaTHOro ceueHus BecoM 230 k2 MO CpaBHEHMIO C TNPOKATKOM
CIMTKa KpyrJjoro cedeHuss Becom 200 ke mana ayyline KayeCTBEHHBIE
fioKasated, a HuMenHo: 3 2000 C/AMTKOB KBAIpATHOTO CEYEHHS,
npokaTaHHHIX Ha kBajpar 85 X 85 mm, He ObuIO HU ORHOTO Cayyas
6paka mo BHyTDeHHHM pa3phiBaM H MOBEpXHOCTHHIM DBaHHHAM; IpH
npoxarke To KaJuOpoBke Ne 4 CJMTKA KPYIJONO CEYEHHS BHYTPEH-
HHe pa3phBH Ha kBajpare 85 X 85 mm oGHApYKUBANIHCH B OTAEJb-
HHIX CcJydasx, a [OBEPXHOCTHHIE DBaHHHB, OCOOeHHO mO pe6pam
KBajpara, BCTpeYaJuch uarie.

Kanub6poska Ne 5. B 1ensx ysenuueHHss BbIXOxa TOJHOrO
fIpH NIPOKATKe CJIHTKA 3a CYeT yMeHbIIeHHs NoTepb MeTajja oT Gpa-
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we s [ -
W a5 *
Ka [0 BUHe KaJuOpoBku B 1944 r. 6nuia ompoGoBaHa KanuGpoBKa 1% 255 \
Ne 5 (puc. 51), mocTpoeHHas mno CHCTeME KPYT — KPYT, PEKOMEH- Y \
nosanHasg 0. M. UnXMKOBHIM. I I 1T
[IpoxaTka CJHTKa 110 CHCTeMe KPYI — KpYI TIO3BOJIMIA DE3KO - NEBE !
JIYUYLIMTH XKaUeCTBO NMOBEPXHOCTH 3aroToBku (kBazpatr 83 X 83 mm). — !
pH 5TOM BHIOJIHEHHE HOpPM BBHIDAGOTKH MO 3aYHCTKE 3aTOTOBKH 2. 205 v
GricTpopexyieit cTann Aoxoauao ao 300%, rnaBHEIM 06pasoM, G.a- g' '§ ! VT
rofaps OTCYTCTBHIO TIOBEDXHOCTHBIX HedekTos. Bes pabora B afb- FIAR RS 7
I0CTaXe CBOAM/IHCE K KOHTPOMIO KAYECTBA TIOBEPXHOCTH 3arOTOBKH kS 7
MeTooM «3Meilxu». HecMoTps Ha peskoe yayullleHHe KayecTsa Tio- 5l?”§’7-5 Il \‘: ]
BEPXHOCTH 3aTOTOBKH, BCE Ke NPHILIOCH OT Hee OTKa3aTkCAd U BO3- g 1 iu
BpaTHTbCA K KajinOpoBke Ne 4 #3-33a NMOABJIEHHS BHYTPEHHHX paspbl- S 555 1] v
BOB B 3arotoBKe. B cBA3W ¢ 3TMM Kanub6poBka Ne 5 uMeeT TOJBKO SiiSus
.TEOPEeTHYECKHIT HHTepEC. e 1S BRY 1 I\
Pesynsrar ananusa xaau6poBkn Ne 5 mpusoawTcsa B Taba. 26. 1 125 | 1 S «%ﬁ /[ \
112, i \
Tabauua 26 w-#s ! '\ \
A 6 N 5 g T \
HAM3 KaAHGPOBKH % g5 W ] \
BbicoTa NoJoch, Aat C6xarue 102 45 ‘; NN %
Ne npo-| Pasmepu ka- w w5 I ]
nycka | anbra, s ™ P A " cu? - @, rpax. 1 23 4567 8 910mezEnswnnnsy
° Homep nponycra
1 210X 242 230 210 20 8,7 38 1,075 13,8 Puc. 50. ¥ron 3axsata H KO9bQULHEHT BLITAXKH N0 MPoONycKaM (KaauG-
2 | 210x242 234 210 24 |10,2] 354,2(1.13| 14.0- posxa Ne 4)
3 192 221 215 192 23 10,7} 324,01 1,093 13,4 —
4 192 x 221 215 192 23 | 10,7 297,7 ] 1,088 13,2 I | 4\ A [ | | ! T |
5 | 176x203 | 197 176 | 21 |10,6| 272,2 | 1,093 12,6 g B § 8 s llellellSl8ls
6 | 176x203 197 176 | 21 | 10,6 | 250,1 | 1,088 12,0 N THTUS 7
7 161xlsg 181 161 20 | 1104 22731 1000 | 1201 /’\ /’\ A\ /'\ /l\ /Q\ { /L )\(
8 16118 180 161 19 10,55 208,5 | 1,09 12,0 S o V s UV 5 Vs U S\ L U )
9 | 147X169 165 147 18 {109 189,1|1.10] 11.3 S AT ASASAI ARG I AR
10 147 % 169 164 147 17 }10,36| 175,4| 1,08 11,0 1 T‘
11 133x|g3 147 133 14 | 9,5| 159,6 | 1,09 9,7 < A > el o
12 133 153 153 133 20 | 13,1 142,0 1,12 11,7 S @ 2 S B R s ISISHS
13 | 120%I38 | 136 120 | 16 | 11,7 ] 130,0|1,09| 10.3 b 3 ST USTUSUSHTUATUS
14 120 138 138 120 18 | 13,0 118,0 | 1,10 11,1
15 109 123 125 109 16 12,01 105,2 | 1,12 10,2
16 109 123 123 109 14 | 11,3 97,5 1,078 9,6
17 101112 114 101 13 | 11,4 88,8 | 1,098 9,1
18 101112 112 101 11 9,8 74,01 1,20 8,3 ) ! U i ! | t J [
19 KBaapaT 84 110 105 5 4,54 60,0 1,23 5,7 \[A \‘} \[/'\I/WY'Y I\r-\}/ YP
S l %
Ly > 'Y ) o b 'S N S 2
INpumesanue., Inowaay xpyraux Kaaz6poB N0 METANNY MOACYHTAHH MO GOpMYyJse w = i T ? ? T T ? gl"' T ?
=" bh, '
4
~logie- 47 = g0y AAZ g5 2 135 AR 139 A3 gl LI | 2 gl

M3 nannbix taba. 26 caemyer, uto CAMTOK NedopMmupyercs 1o

CHCTEMe Kpyr — KpYr Npu 6o0/iee paBHOMEDPHOM DACHpeNeJeHHH KO- Puc. 81 Kam"°§§i$§2§’fyﬂi’e’i ?iﬁf’i’.‘{aﬁ‘i%’ﬁia”ﬁ: K50)B (mane. 230 as)
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4. HaubGonee yROBJETBOPHTE/bHOH OKa3ajnach XaJunOpOBKa, MO-
CTpOeHHas MO CHCTEMe SUIHK — KPYT — KBajpaT, XOTd M OHAa HMeeT
HENOCTaTKH, a HMEHHO B SIHYHBIX KaaHOGpax:

a) JOBOJBHO OoviblIoe CeKyHAHOe pacTskeHHe (112,2 mm/cex);

6) 3aBhileHHbH koa(dunuent BuTMHKKH (1,24) u yBeJHUeHHBIRA
yroJ1 3axsata (26,93°).

TeHmeHUHA OTHEJNPHHX KANHODOBLIMKOB NPOEKTHPOBATh KaauG-
POBKH ¢ GOJiee MHTEHCUBHBIMH OGOKATHAMH H C HCIOJNb30OBaHHEM
AMUTHRIX KaJHGPOB B COYETAHHH C POMOHIECCKHMH He mpHBeJa K MOo-
JMOXKHTEJNLHBIM Pe3y/bTaTaM, TaK KaK fIpH TIPOKATKe KPYIVIBIX CJHT-
KOB GBICTpOpEsKYIIel CTaJH Mo 3TOR XanmuwbpOBKe BBIXOA FOLHOTO, MO
naHHbeiM uHXK. W. B. Hlypanema, cocraBnsi He Gosee 74%p BMeCTO
76%¢-HOrO, IMONYYEHHOTO Ha JpYTOM 3aBOfe NPH NpoKaTKe NnO Ka-
nubpoBke Ne 4.

Kanu6poska Ne 6. HMcxonsn u3 TpeGoBanuil, npexbsaBiseMbix
K panuoHaJIbHOH KajubpoBKe BAJKOB AJs [IPOKATKH CJAHTKOB OBICT-

popexymeft crany, |B. O. Benosepos|coctasin mpoexT mecToro
BapHaHTa Ka/JqHOpOBKH (pHC. 53).

B ycaoBusix mpousBoxcTBa Kanwoposka Ne 6 He Gbl1a ompobo-
Bana. HeomoTpst Ha 3TO, OHa BCe JKe MPONCTaBJgET 3HAYUTE/bHAIHA
HHTepeC, TaK KaK aBTOp CyMeJ yuecTh BCe TPeOGOBaHHd, npefbsaBisie-
MhEie K pallHOHAJIbHOH JaepopManuy MaaonJacTHUHBIX cTajell u cnna-
BOB.

PegysbraThl anainsa kaawbpoBku Ne 6 mpusenenn B Taba. 28.

Kanu6poska Ne 6, paccuntaHHas Ha MpOKATKy CJMNTKA KBanpaT-
HOTO CeuYeHHus (225)(225 MM), HMeeT cJenyiouiue NXOCTOHHCTBA 0O
cpaBHeHHIO ¢ KanubposkaMu Ne 1—5: Gosee paBHOMepHO pacmpe-
Jened ®Ko3(hdUIHEHT BHITAXKKY MO mpomyckaM (puc, 54): HeGouBIIOR
CeKYHIHOe pacTskeHue (MeHee 7,53 mm/cex); swuuHBIe KaJHGDHI
MIOCTPOEHH C BHITYCKOM, ‘He TpeBHIIAIMMM 5,28%6; BO BCex suuy-
HBIX KajWOpax OTHOIUIEHHe BHICOTH K IUHpPHHE MeHee eXHHHIE

(—< l), YIVIBL 3axBaTa OGecneyHBaloT HOpPMAJbHYIO paGoTy Basb-

IOBIMHKOB MpY DYYHOH 3amave CIMTKA B KaJauobp.

EnuncTBeHHbIA HOROCTATOK KaJdHGpoBKH Ne 6, KOTOpHIi He MOMKET
CIYyXHTh OCHOBAaHHEM K ee 3abpaKOBaHHIO, -—Heo6xo,zumocrb KaH-
TOBKH TOJIOCEL NIOCJIe KaXKJOT0 NpOomycKa.

Kanuéposka Ne 7. B nenax JmkBHmanvu Gpaxa 1o BHYT-
PEHHHM pPa3pHBaM, BOSHHKAIOMIErOo MPH MPOKATKE KPYTJIBIX CJAHTKOB
OuicTpopexyllell crasn, ocobeHHO cTanH Mapku P18, u ysennuenus
NPOH3BOJUTENBLHOCTH NMPOKATHOrO CTaHa HA OJHOM H3 HAIUUX 3aBO-
AOB B MOCJe[HEe BPEMS BHeJpeHa B MPOH3BONCTBO KaJHGpOBKa BaJ-
KOB C HCIIOJb30BaHHeM SLIMYHHIX M pPOMOHYECKHX KanuGpos
(puc. 55). Ilo manunim M. B. UlypaneBa, B pe3ysibraTe BHEApEHHS
3Toft KaNHOPOBKKH B TNPOH3BOJACTBO JIHKBHAMPOBaH Opak no BHYTpEH-
HHUM HaApBHIBaM, a BHIXQJ FOAHOTO yBeJauued Ao 72—74%.

C 009 F——ifl;f——-—-ﬂF— 265 —
] o «é 0 >—zrm—1
o I —

Lm m 9 11 =Y~ 11—

HE_ys3 A8 159 oAt 155 — 57 }eem

I
50 -<az/>——.¢' oz 285

S
\V
N
A
L 1o A 155 A7 _178

79

£5h

&
y
&
B3
S
3 |
——m———]{—— 099 T,
| ~N1
T
s g |4
= Ny | rep—1 N
a T m—[L Mg eor—
1N 1) Y i
—¢99 (—%— "r 099 g
e[ % & l‘W R
Tt g6 mL St1 ——tro0r &
iy
X RISV
— §99 {;— m—ﬂ[—-— 099 — g
1

£608 ———i

(225 X 225 mm) GucTpopexyinedt

OKaTKH KBaIpaTRHMX CJHTKOB

P
crany (kaauGposka Ne 6)

Puc. 53. Kamm6poeka BaakoB craHa 600 gas n

8*




TaGanua 28

e TP —

——— 2

Anaans kaauGpoexu N 6

nycka

— o - e g ey et

(45%).

Qo @0 Kanudpoexa 8aAK08 OAR
00O D RPOKATKU CAUTKOS 117
i S SS R O
Ilo xanu6poeke Ne 4, meficTBylomeii B HacTosmiee BpeMs Ha. of-
o QYRREIK T I I LY I YT HOM U3 OTEUECTBEHHEIX 3aBOJ0B, LOCTHTaeTCA NPH TOM XKe BecCe CJHT-
Ka BpixOx romHoro 76—77,5% 1.
« wwee®e [ 1 | 11111111 Takum o6pasom, kanuGposka Ne 7 1o BHXOAY TONHOTO SABASETCS
HepeHTaGe/bHOA, HO OHAa HMeeT ONpEXEJIEHHOE TEOPETHUECKOe 3Ha-
P S €HHe, TAK KaK NpH ee aHa/lu3e HETPYAHO YCTAHOBHTH NPHYMHHI
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i Puc. 54. Yroa saxBaTa M k03 QHUHEHT BHTAXKY N0 NponyckaM (Kaam6poeka Ne 6)
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o MmN T o 2 : ~em g ycTpaHeHusi 6paka Tio BHyTPeHHHM HAAPHIBAM H MOHHXKEHHS BBIXOJA
° erRagoxzor~aao e e~ g rofHoro. JlaHHbe aHanu3a XKaau6posku Ne 7 mpHBeAeHH B Taéa. 29.
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FOLS2® SB8SSaa=S3889 = Kanu6poBka Ne 7 HMeeT HEKOTOpPOe CXOACTBO C KaJHGPOBKOMR
—mmemnjecemmes T nenese # Ne 2. O6e kKanUGPOBKH TIOCTPOEHB! JVISI MPOKATKY CAMTKOB OAHOTO H
oo - - oo 5 TOTO XKe pa3Mépa ¢ HCNOJIb30BAHHEeM ALIHYHBLIX M POMOHMYECKHX Ka-
. - = ¢ au6poB. Cpennnit xo3(hdHIHEHT BHTMKKH, Kak B Kanubposke Ne 7,
l s 2 2 z g = TaK H B Kajan6poeke Ne 2, onunaxos ( p, = 1,142).
. 5= P S - Kaau6poeka Ne 2 Gbiia onpoGoBaHa paHblile KaJHGPOBKH Ne 7
A g 'z E v Ha 20 ser. 3a 3TOT AOBOJLHO 3HAUMTENbHHIA TIEDHON BPEMEHH Tex-
a l ! Tloteps MmeTanasa CKJIafHBAIOTCS M3 OTXOLOB Ha 06pesb NMpHORILHOR UacTH
2”9. N DO e LSO NI D OO0 = ciutka (18%). H3 orxomoB Ha oGpesb HOHHOM wacrH cautka (1,5%) u yrapa
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HOJIOTHS BBHITVIABKH M Pa3/¥MBKK GBICTpOpexyllell cTany Onlia yayd-
lIeHa, a BMECTe € STHM M KayecTBO CJINTKA MOBBILEHO, YTO MO3BO-
JHJIO BHOBb BO3BDATHTLCA K CTApOlft CHCTeMe KaJIHGPOBKH: SIIHMK —
pom6 — KBajApaT, KaKk K Haubosee [POM3BOAHTEJNbHOH [10 CpaBHe-
HHIO C MIPOYHMM CHCTeMaMH. ABTOpoM KaauGpoBKu Ne 7 Guuin yure-
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Phe. 56. Yroa 3axpara # KO3(QOHIMEHT BRITSXKKH I10 MPONyCKaM {xaan6poBka Ne 7)

HBl HEJOCTAaTKH KaiuOposku Ne 2, TPHBOIMBIIHE K CIVIONIHOMY
6paky.

B kanu6posxe Ne 7 x03(pHIMEHTHL BHTAXKY MO MPOXORAM pac-
npelesensl Gonee paBHOMepHO (pHC. 56); MaKkcHMaabHbil K03(hH-
LMeHT BHITSXKKH B 5TOH Kaau6poske pasen 1,20, BMecTo 1,292 B ka-
aubpoeke Ne 2; OTHOIIEHHE BbICOTHI kanuGpa K ero iHpHHe BO BCEX

H :
Kajaubpax MPHHATO MEHEe eNHHHIIb (F <1 ), a CeKyHJHOe pacTdaxe

HHe B AIMYHHIX Kaaubpax He npeBnmaeT 66 mm/cex; nepsue jnBa

/
Kaaubposka saaxkos 08 npokarki cauTKOS 121

ANHYHEIX Kaaubpa no GopMe NpuOAHKAIOTCA K OBAJbHHM H, KpOMe
TOrO, HECKOJIbKO YBeJHYEHb PAJHYChl 3aKPYIJI€HHA B BepIINHE POM-
60B H KBaJpaToB.

OcHoBHAasl MPHYHHA 3aHHXKEHHOTO BHIXOJa TOXHOTO MpPH MPOKAT-
Ke Mo Kanau6porke Ne 7 3ak/IouMaeTcs B TOM, UTO MOCJe SUMYHBIX
KaJqHOpOB CJaenyloT poMGHuYecKHe, KOTOphle, HA OCHOBAaHMH MHOTO-
JIETHETO ONBITa, HeJb3sl WONOJb30BATh AJA TIPOKATKH CJHHTKA OBICT-
popexyuiei CcTaJqd no TNPHYHHAM, YKasaHHelM Boime. Ilomumo
9TOro, 3aBblIIEH CPeAHHA KO3 (HUHEHT BHITAXKKH NPOTHB HOPMaJb-
HOro Ha 2,42%, HeRONMYCTHMO BEJIHKH YIIhl 3axBaTa B TPETbeM H
IBeHasuaTom mpomyckax (29,5 n 23,98°) u mana cremeHb CTeCHeHHA
B {ISTOM, CEIBMOM H AEBATOM SIIMYHHIX KaJaubpax.

Ilpy HesHaunTesJIbHEIX  HapylIeHHAX  TEXHOJIOTHH BHIIIABKH,
Pa3/MBKH M Harpesa MeTajja TIPH IPOKAaTKe CAHTKA MO KaauGpoBKe
Ne 7 HensOexHH PBaHHHB 110 yriam pOMOHYECKOil ©OJIOCH, MNPHBO-
JAIEe K moTepe MeTaja BCJIeJCTBHe HX YAAJeHHS, a B HEKOTODHIX
cayuasX u K Opaxy.

Kanu6poBka BaadkoB 6JAyMuUHTa B cBA3n c yBeauue-
HHeM moTpebJeHus GHICTPOpPeXYIlell CTaJH 3aBOAaMM MAalIHHOCTPOH-
TeJbHOH NPOMBILIIEHHOCTH Mepey fIpoKaTuHKaMy BCTaJ BOMNPOC 06
yBeJIMYEHHH BHNTYCKa NPORYKUKM M3 3Tofl crand. Haubosee addex-
THBHOE MepDONpPHATHE MO YBEJHUEHHIO BRMTyCKa Oblcnpepexyiuel
CTaJi — OTJIHBKAa CJIHTKOB MOBhMUeHHOro Beca (mo 1000 x2) u mpo-
KaTka UX Ha OJyMHHrax,

Jas npuMepa paccmMOTpHM JAefiCTBYIONLYIO Ha OJHOM M3 3aBO-
noB KaauOpoBKy BajgkoB OayMuura 900 mis nmpoKaTKu CJAHTKa Ohi-
crpopexyeiit cranau secom 750 ke (puc. 57). CuanToK ceueHHeM
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Puc. 57. KanpbpoBka Bankos Gaymunra 900
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285285 mu u BricoToft 1300 Mm npokaTteiBaloT 0 KBaxparta 112X
X112 mm 3a 21 mponyck npu cpexHeM Koo dUIHEHTe BRITAKKHY, PaB-
HoM 1,0918. Pexum oO:kaTus mpuseied B Taba. 30.

Ta6aunma 30

PexHM 06MXATHA NPH NPOKATKe CJAHTKA OhcTpopexymefi cranm
Ha Gaymunre 900

Pasmep O6xatue O'r:&me-
N N TIOJIOCHI, MAL Kan- B 3
nponycka | xaau6pa TOBKa ¥ -; rPaR.—
pony P H B MM "/o ne_‘;_):;(l(ggu- MUH.
Cnurox | 285 | 285
1 } I 275 | 285 1,04 10 |3,5 1,036 | 9—45
2 260 | 285 | K 1,06 15 | 5,45 — 1 1—5Q
3 } I 270 | 260 1,06 15 | 5,26 — 11—-50
4 255 | 260 | K 1,06 15 | 5,55 1,019 11—50
5 } I 245 | 257 1,05 15 | 5,76 — 11--50
6 225 260 | K 1,071 20 | 8,16 1,155 13—40
7 240 | 228 1,07 20 | 7,69 — 13—40
8 1 220 | 232 1,07 20 |8,33 —_ 13—40
9 200 | 236 1,08 20 | 9,09 — 13—40
10 180 ] 240 K 1,09 | 20 (10,00 1,333 13—40
11 220 184 1,081 20 | 8,33 — 13—20
12 I 200 188 1,07 20 | 9,09 — 13—20
13 180 192 1,09 20 [10,00 — 13—20
14 160 195 | K 1,11 20 11,11 1,218 13—20
15 I 170 | 165 1,1 25 (12,82 — 15—20
16 150} 170 | K 1,101 20 (11,76 1,133 |.13—20
17 v 145 154 1,15 25 [14,70 — 14—30
18 120 158 | K 1,17 | 26 (17,24 1,317 14—30
19 133 125 1,14 25 |15,82 — 14—20
20 } v 108 130 1,181 25 (18,78 1,259 14—20
21 12| 12| K |1,12| 18 |13,84 - 12—00

ITpokaTka canTkoB Ha GJyMHHTaX, 10 CPaBHEHHIO C BPOKaTKoM
nosioc Ha OGXKHMHBIX CTaHaxX TPHO, HMeeT UeJH pAj NPeHMYLIECTR
M HeIOCTaTKOB. [IpeuMylIecTBa 3aK/II0MaI0TCA B TOM, 4TO HMEETCH BO3-
MOXKHOCTb H3MEHATb YHCJO O0OOPOTOB BAJKOB GJYMHHra H peryJHpo-
BaThb OGKATHA B 3aBHCUMOCTH OT CJOXKHBWIHXCA ycaosHit. Jledop-
MalusA Xe B epBOM KaJaubpe Co 03060£mm yIIHpEeHREM ABJSAETCA
CYIIeCTBEHHHM HELOCTATKOM NMPOKATKH CJIUTKOB Ha OJyMHMre.

PaGora GayMmuHra npH MpOKaTKe CJINTKOB OhICTpopexxymed cTa-
au Becom 700—1000 k2 Becbma HepeHTabeslbHa MO CPaBHEHHIO C
NPOKAaTKOR CJHTKOB 10GHUHEIX cTaJsefl Becom Gojee 2 T.

Onrumanrsrvie ycaosus OGedopmayuu caurka 123

HauGonee DaumOHaJbHOA TEXHOJNOTHedl NPOMSBOACTBA GHICTPO-
pexcyle#t CTajaM CJIeIyeT CUMTATB TaKylo, IIPH KOTOPOH NOTepH Me-
Ta/yla MHHAMaJbHbl, a TpHMEHseMoe OGOpyNOBaHHE HMeeT He-
60JblyI0 cToMOCTb. C 3TOH TOYKM 3peHHs HauGoJee BHICONEH CJe-
AyPOIIKA TEXHOJIOTHYECKHH @pPOLece IMPOH3BOACTBA COPTOBONO Me-
Ta/la M3 OHCTpOpexXylUiell CTaju:

1) oTimBKa CJIHTKa KBajAPaTHOTO CEUEHHS BECOM He .6oee
750 ke;

2) OTXKHI ¥ 3aYNCTKA CJINTKA;

3) KOBKa (/yullle BCero MO QIPECCOM) Ha 3aroTOBKY CEueHHeM
190190 am;

4) sa4uCTKa NMOBEPXHOCTH 3aTOTOBKH:

. 5) mpoxaTka 3aroroBku ceyeHueM 190190 mm Ha OGKHMHOM

" CTaHe TPHO Ha 3arQTOBKY ceyenneM 85)X85 mm;

b 6) mpokatka 3aroToBKH ceueHHeMm 85)X85 mm nHa Apyrue mpo-
HJIN. ’

B 3axmiovenne HeOGXOMHMO OTMETHTb, YTO {IpH NpPOKATKe CJHT-
Ka yBEJIMYEHHONO BECa Ha OJyMHHTe NOTPeOYIOTCS 3HAUHTEAbHAIE
pacxo/nl MO 3aYHCTKe GIYMOB, TaK KaK B YCJOBHAX CBOGOMHOTO YIH-
peHHsl Ha 3aroToBke o6pasyloTci pBaHHHH. Kpome Toro, npu mnpo-
KaTKe Ha OJYMHBHIe CJHTKOB TPYIHO VIOBJETBOPHTb TpeGosaHus
F'OCT 5952—51 no KapGuaHOH HEOIHOPOLHOCTH.

2. Onrumanbubie ycaoBHA AedoOpMaluM CAHTKA

TNoab3ysch paHHHIMH aHAJH30B KaJWOPOBOK H TIDHHUMAS BO
BHMMaHHe KauecTBO CJHTKOB, OTJIMBaeMhIX B HacTodllee BpeMms,
MOXKHO YCTaHOBMTb OCHOBHBIE {lapaMeTphl paUHOHAJbHOH KaJHO6-
POBKH BAaJIKOB, OOCHEYHBAIOLIME ONTHMAJbHhHE YcJaoBHA Hedopma-
UMM CIHTKa OBICTpOpexyuiefi CTaJH. DTH yCJOBHS MOXHO cdopmy-
JIRPOBaTh B CJEAYIOLIEM BHIE. .

1. Bec cantka He moJkeH npepbmuath 300 K2 s OGKHMHBIX
cTanoB TpHo H 750 xe miaa Gaymuuros 900.

2. Ceyenne CJAMTKOB, Kak HawbGoJee ONTHMAJbHOE, MOJKHO OLITh
KBaJpaTHBIM. )

3. [IpokaThiBATh CJAHTKH TOJIBKQ MOCJE OTXKHMTA M yAaJeHHs MeCT-
HBIX fAerextoB. I'sry6HHA MeCTHHIX BBITOYEK He AOJ/BKHA HpeBHINAaTh
120/o ot muaMeTpa CIMTKA MJM CTOPOHBl KBaipaTa.

4. O6xaTus mo ApomyckaMm MO/KHE OHTh pacnpeleseHH B CO-
OTBETCTBHH ¢ KpHBOH, mpuBefeHHO#l Ha puc. 12. Ilpu Bece canTka
o 300 k2 ¥ B mepBHIX NPOXORax HaBaTh o6xaTHsa He Gosee 15%,
yBeJqHUMBaA HXx x0 MakcumMyMa (20%) u nmox xoHen CHHMKas MO Kpu-
BOH jmo MuumMmyMma (10%). Ilpu nmpokatke Ha MaJux G6JyMHHrax
CIuTKOB BecoM 750 K2 B mepBHIX NMPOXOAax AaBaTh 00XKaTHA He 6O-
Jgee 10%, yBesnuuBasg ux Ao makcuMyMa (15%¢) u 3arem cHHMKaf
no KpuBo# no muHEMyMa (8%).
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OO6wkaTug, ykasaHHue 8 TaGja. 32 y npuMeHseMble Ha GJyMHHre
900, npH mpoxaTKe CJAHTKAa GHICTpopexyel craau secom 750 k2 no
HalleMy MHEHHIO HeCKOJBKO 3aHHIKEHHI.

5. Haunbosee onTHMaJbHONH cXeMoH IIpOKAaTKH CJeLyeT CYHTaTb
KoMOMHaUWi0 KaJau6GpoB: He MeHee INECTH ALIHYHBIX, OcTaJjbHble
KpyIJible; poMOHUeCKHe KaJuGph HeTOMYCTHMEL SIKYHbIE KaJnGpH
JIOJIKHBE! OHITH BBUTOJHEHH C MHHHMaJbHO BO3MOKHBIM BHITYCKOM,
He npeBhmiaiomEM 6%,. ITy cXeMy KaJuOGPOBKH pallMOHAJbHO (IPH-
MEHATH JJI1 NPOKAaTKH CTaJu H CIJIaBOB, BeCHMa CKJIOHHBIX K HHTEp-
KPUCTAJJINYECKOMY H3JIOMY, MO CIeAYIOLIHM MNpHYHHAM:

a) B SIIHYHHX KaJubpax CO3AalOTCs YCJOBHSA, GJarompHaTCT-
Byloliie Haubosiee DaBHOMEDHOMY paclpe/JeseHHI0 HallpsiKeHHH B
JepopMHpyeMOM METaJIe;

6) B Kpyrinx KaauGpax pedopMalHs MeTa/jla TNPOHCXOMHT B
YCIOBHAX MOYTH TPEXOCHOIO CXKaTHA.

6. CekyHaHoe pacTsXeHue B SLIHYHBIX KaJuOpax MO/IKHO GHITh
RoBeleHO Ao MHHHMYMa (He Gosee 60 ma/cex). OHO MOMKeT OHITH
pPaBHLIM HYJIO B ABYX CJydasx:

4) KOTAa PasHOCTb MEXIY PacCTOSHHeM OCEH HHIKHEro u Cpef--

Hero BaJKOB H CP&HEro M BepxHero Obljla paBHa Pa3HOCTH BHICOT
HHXKHHMX K BEPXHHX CONPSAMKEHHBIX KaJAu6poB, T. €. BeJHYHHE JIHHeH-
Horo O0GXaTHA,

6) ec/H pPaCcCTOSTHHA MEXKIY OCAMH BaJKOB PaBHHE MeXAy coGof,
TO JJIfi TOTO, YTOORl BepXHHe naBJeHHMs OBUIH DaBHBl HYJIO, HEOGXO-
JHMO HMETb PaBEHCTBO BBHICOT COMNpPSMKEHHBIX KaJauGpoB.

7. Oana obecrieyeHus: MPOKAaTKH 3aroTOBKH 6e3 BHYTPEHHHX pas-
PLIBOB He JONYCKaTb {IPOKAaTKy MO CXeéMe KPYT — KPYT.

8. Ilns obecneuenuss paBHOMEpHON medopMaluuy CAHTKA N[O €ro
CEUEHHIO KeJNaTeNbHO, YTOOH B KaXAOM SUHYHOM Kaaubpe cobiio-

H
AaNOCh OTHOILIEHHE —-<o MPH o0xaTHi He menee 15%.

9. IIpy 3amaue cauTKa B BaJKH JOHHOH YaCThIO AOMYCTHM YroJ
3axBaTa B8 23° a AJa mocaeayloWwHx npomyckos 12°.

10. YaehibHoe naBleHne MeTajJla Ha BaJKaX YBeJHYHBACTCH <
pocTOM CyMMapHOH CTelleHH 00XaTHA MeraJsa, 03TOMY ¢ yBeJuye-
HHEeM COMpPOTHBJEHHH aedopMallil MeTaja COOTBETCTBEHHO ROJKHA
YMEHBIIATHECA OKPYXKHAA CKOPOCTh BAJIKOB.

11. Cpemnuit k03hDOUUKHEHT BRTIKKHE MOXKET GHITb He MeHee 1,10
H XKeJjlaTesqeH He Gousee 1,125.

12. KoadpulleHT KOHTAKTHONO TPEHHA Al OBICTpOpexyIue
Crajnu ROJKeH KoJjebGaTbcs 8 mpexeaax 0,40—0,60.

13. Baaxy A5 OGKHMHHIX CTaHOB CJEAYeT H3TOTOBJATH H3 KO-
BaHo#l crajau Mapku 40XH.
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3. Kanu6poBka BankoB Ajis NMPOKATKH mpoctefminx npoduei
H3 3arOTOBKHM

[lo aHanorHK ¢ JpPyTruMH CTAJSIMH, HMEIOIHMH TOBHIILICHHYIO IJ1a-
CTHYHOCTD, HEKOTOPble NMPOKaTUUKH CYHTAJH, YTO NPH NpPOKaTKe 3a-
rOTOBKH OBICTPOpeKyllleH cTajJu Ha DPOQHIH CPEIHHX H IMEJKHX
pasMepoB HEOOXOAHWMO MOJb30BaTHCA 3HAYHTEJNbHO MEHBIUHMH KO-
3¢ ¢dHUMeHTaMH BRICOTHOH aedopMaluH, T. €. NPOKaTHBaTh OLICTPO-
PeXyIlylo CTaJb Ha BaJKax €O ChellHaJbHOH XaanbpoBkoh. Takoi
B3IVISiA ONpPOBEPTHYT IpakThkKod, Buctpopexymyio craas ¢ medop-
MHDOBaHHOH CTPYKTYPOH MOXKHO YCMeEIHO KaTaTh Ha BaJkax C Ka-
JU6pOBKOH, mpuMeHdeMOl /15 fIPOKATKH CTaJH ¢ NOBLIUIEHHOH mJa-
CTHYHOCTBIO,

HecMoTps Ha He3HaUHTEJBHYIO Pa3HHUIY B TJIACTHYHOCTH ORICTPO-
pexylieit u yraepoAaucToil crajeil npu TemmepaTypax csriie 1000°,
BCe JKe NpHM NpoKaTKe NApoduIell CPOIHHX M MEJXHX pa3MepoB H3
crard Mapox P18 u P9 uMeroTcsa 3HauHTeJNbHBIE' TPYHRHOCTH, KOTO-
pule cJexyer YYHTHIBATH IIpH [IPOEKTHPOBAHHH KAJIHODOBKH BaJIKOB.

IMpuywnel, 3aTpyAHAIOLIHE APOKATKY npoduiei GhCTpopexyiel
CTaJ|, CJeyIolIye: h

a) 3axBaT OBICTPOpEXYIIeH CTajy BaJKaMu C MOHHXKEHHEM TeM-
nepaTyphl pesKo yXy/alllaercs;

6) mo I'OCT 2591—50 tpe6Gyercs, uTOOH YIJB Yy KBaApaTHHIX
npoguaeir co croporoit g0 100 xm BKIIOUHTENBHO OBUIM OCTPHIMH,
YTO TPYAHO BLIIOJIHHTb BCJEACTBHE NOACTYKHBAHHA ITHX YIJIOB H
obpaszoBanus PBaHHH;

@) HMEIOTCH TPYZHOCTH Hpu BhmoJHeHWH TtpebGoBanua [OCT
5952—51 mo KapOuAHON JMKBaluMy A npoduiel KpynHoro pasmepa
(cMm. puc. 8); .

T) yCJOBHS 3KCIJyaTalyud BaJKOB DIPH IIPOKaTKe OBICTPOpexKy-
mef CTajau, OCOGEHHO JEHTH H MOJOCH, MeHee OJarONPHATHBI 110
CPaBHEHHIO ¢ MPOKATKO# YIJIepOAHCTOH CTajH. DHCTpHE u3HOC Ka-
JH6POB, OCOOEHHO B YHCTOBHIX M TPEIUHCTOBBHIX KJETAX, BBHI3HIBAET
H3JHIIHAE TPOCTOH CTaHa B CBA3H CO CMEHOR KaJuOpOB M BaJKOB.

W3 uanoxenHoro cjenyeT, uTo (IpH NpoKaTKe OHICTpOpeKylleH
CTaJu Ha JHHeHHHIX MPOKATHBHIX CTaHAX HEOOXOJNHWMO NMPHHHMATL BCe
Mepbl, COCOGCTBYIONLHE MOBLIIEHHIO TeMIIepaTyphl KOHIla NPOKaTKH.
Aas 3toro npuberalT K CAeAyOIEM CPeaCcTBaM:

a) KBaJpaTHble H Kpyraoie MpoduJM MEJKHX Pa3MepoB NpOKa-
THIBAIOT C MNPOMEXYTOUHBIM [MOJOTPEBOM KBAaAPAaTHOH 3aroTOBKH
(36—38 mn);

6) ¢ yBeqHueHHeM MOBEPXHOCTH NPOKATHIBAEMOH IMOJOCH yBe-
JHYHBAIOT CKOPOCTb NPOKATKH;

B) ¢ YMeHblIeH{eM CeYeHHsI FOTOBOTO NMpPO(QHJISA YMeHbLIAIOT BecC
sarotoBku. JIns mpoduieil, npokaThlBaeMbIX Ha HeMexaHH3HPOBaH-
HBIX CTaHax, KPYyrJoro HJH KBaAPaTHOTO CEYEHHs CO CTOPOHOH 8—
15 mm Bec 3aroToBKM RoOJKeH ObTh B mpepesax 15—20 xe.



126 Kaaubposka saaxkos das npoxarxku GvicTpopedxcyuield crasu

CucreMa XaJHGPOB, HCTIOJB3yeMas IJISA BBITSIKKM MeTajiaa, Kak
3T0 OyJeT BHAHO H3 TPHBOXMMEIX HHMXKE NAHHHIX, ABJIAETCA OCHOB-
HBIM (haKTOPOM, BJHSIOUIHM Ha pe3yJbTaThl NPOKATKH OLICTPOPEKY-
wedt ctaan. HempaBuiabhblf BRI60p CHCTEMBl KaJIHOPOB /151 MPOKATKH
npoduielt pasmuuHEX GOPM W pasMepoB Bcenga TIPHBOAHT K OTPH-
aTeIbBHBIM MoKa3aTelaM. [TosToMy ocTaHOBHMCS Ha pa3Gope Cyille-
CTBYIOIIHX OCHOBHBIX CHCTeM KaJuOpOB, NpHMEHSEMHX M NpPO-
KAaTKH CPeJHECOPTHhIX M MEJKOCOPTHBIX f1poduJell U3 GHICTPOPEKY-
Hied craJu.

Cucremst 8bITANCHDLX KAAUOPOB

He cuntas cucTeMb SIMYHHX KaJnGpoB, LI BHTAXKKH METalla
HCHOJIb3YIOT CJICAYIOUIHE CHCTEMBl: KBapaT — KBajpaT; poM6 —KBal-
pat; pomb — poM6; OBaJ — KBaApaT; IISCTHYTOJbHHK — KBaJparT;
0BaJl — Kpyr; OBaJ — OBaJd H Xp.

[TpuMeHAIOT TaKksKe CHCTEMbI, COCTOSLINE M3 KOMOHHAUHK Kaaub-
pOB, NMePeYHCJIEHHRIX BhILIE.

CucreMbl KBazpat — KBajpaT, poM6 — KBajgpaT ¥ poM6 — pomb
HMEOT PAX OAMHAKOBHIX TIOJOMHTENBHBIX M OTPHUATEJNBHHIX 4YepT.
OnM xapakTepH3YIOTCA T€M, UTO MOXKHO {IOJYyYHTb GOJIBIIOE KOJIHYE-
CTBO TIOIOC KBAAPATHONO CeYeHHsA (B cHcTeMe poMb — poM6 nyTeM
JABOMHOTO TIPOMYyCKa B KaaWwbp ¢ KaHTOBKOH) DasjHYHOTO pasMepa
NpH OrpaHHYEHHOM KOJHYECTBe KaJauOpOB, padMephl KOTOPHIX MONHO
peryJupoBaTh NOABEMOM M OMYyCKaHWeM BaJxoB. [Ipu OpoKaTke no
THM CHCTEeMaM HOJIOCA XOpOolllo yJAepXKHBaeTcq B Kaaubpax, W To-
3TOMy He TpeOyercs npHMeHeHHe CJIOXHON Ba/JKOBOH apMaTyphl.
dopMa poMOHUECKHX M KBaJpaTHBIX KaJuOpOB OKa3hHBaeT INpersT-

cTBHe JedopMauxu MeTajsa B NMOMEPEYHOM HaNpaBJeHHH, 4TO HOJO- -

JKHTEJbHO BJHAET Ha NJIACTHYHOCTb METaJjla, HO YBeJHYHBAeT Cu-
npoTuBJeHHe NedopMaliiy. .

K HepmocTaTkaM cHCTeM, COCTOAIIMX H3 pOMOHYECKHX H KBajpart-
HBIX KaJHOpOB, OTHOCATCS, MpPEeKAE BCEro, IJOXHE YCJOBHA cOHBa
OKaJHHbl, HEPABHOMEDHOE OXJasKAEHHE CeYCHHUsA BCJASACTBHE GoJtee
HHTEHCHBHOTO NOHHKEHHS TeMIepaTypu peOep TOJIOCh, HEpPaBHO-
MEepHHIH HBHOC MOBEPXHOCTH KaJWGPOB H 3HauMTeJbHOE ocjabieHue
APOYHOCTH BaJKOB II0 CPAaBHEHHIO C BaJKaMH{ C AUIHYHBIMH KaJauG-
pamH.

HepaBHoMepHOe oxJsakieHHe W HepaBHOMepHas aedopMauys no
WxpuHe Kaaubpa Npu mpokKaTke ‘MajlonJacTHIHOTO MaTepHaa, 8 TOM
4ucje ¥ ObICTpOpexylied CTajJu, MOXKET MPHBECTH K OGPa3OBaHHIO
pBaHgH no peGpaM noviockl. CienoBaTeqbHO, 3TH CHCTEMH KaJjanG-
pPOB_Majo TIPHTOAHH /IS MPOKATKH MAaJOMJIacTHYHOR CTaJH.

[ToMuMo OGUIMX YepT, KaXkAas U3 STHX CHCTEM HMeEeT CBOH HH-
RUBHAyaabHble OCOGEHHOCTH.

CucreMa KBafgpaT—KBaApaTr B NOCAeSHEE BpeMs B
3HAYHTE]bHOM CTeNEeHH NMOTepsja CBOE NPAKTHYECKOe 3HAueHHe, Tak
KaK NocJje ClNelHaJH3allH NPOKATHBIX CTAHOB COPTaMEHT 4E€PHOBHIX
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KJIeTeH, BRUTYCKAIOIHX KBaApaTHble 3alOTOBKHM {IPABHJIBHOH (HOPMHEI,
3HAYHTEJbHO CYXKEH.

B ycioBHSIX HeMpEepHBHONO POCT& NMPOKATHOTO NPOH3BOACTBA 3TY
CHCTEMY HeJIb3si CYHTAThb PalHOHAJbHOH, TaK KaK HEBO3MOXHO MNpo-
KaThiBaThb MeTaJaJx ¢ BRITAKKOH 6osee 1,20; B GOJBIIHHCTBE CJAydaes
BHTsXKKa cocTasaser 1,08—1,15. [Ipn npuMeHenun 6ObIIei BBITIK-
KH BO3HHKaeT OMacHOCTb OOPasOBAHHA 3ayCEeHUEB.

Ha omnoM H3 HallliX 3aBOJOB KAYGCTBEHHHIX CTaJjefl MpuMeHeHHe
BBEITSI2KHOH CHCTEMBl KBaJApaT — KBafpaT o0bACHAeTCS 61aroTBOPHHIM

\

LA I
<7 N7
Y3 Vﬂ

Puc. 58. CucreMa poM6 — KkBajpat

BJAHSHHEM 3TOfl CHCTEMHl Ha KayeCTBO TIOBEPXHOCTH MPYTKOB, KOTO-
phle mocje NPOKaTKH KaJHODPYIOT.

Jsa npoKaTkH GHICTPOPexKylnedl CTaJu CHCTeMy KaluGpoB KBai-
paT — KBajJpaT NPHMEHATh HeJb3s B CBASH C HEDAaBHOMEDHHIM OX-
JaXKaeHHeM JIOJIOCH, HepaBHOMepHOH nedopManueli Ha IIHPHHE Ka-
Jubpa ¥ HEBO3MOXKHOCTH NMPOKAThIBATH MeTalsl ¢ GoJblInMu 0OGXKa-
M. [locienHee o6CTOATENBCTBO HMeeT OCOOEHHO BaXKHOE 3Hade-
Hue NpH NpoKaTke npodujel Majoro ceueHHs.

CucremapomMb6—xkBaapar (puc. 58) npuMenserca B Ka-
YyecTBe BHITSDKHON, a TaKoKe JJS NMOJY4YEHHS YHCTOBODO KBaIPAaTHONO
npodpuisa. dra cHCTeMa Kaau6poB HMeeT CJAeAYIOIe NPeUMYIIecTBa:

a) BO3MOXKHO NOJIyUeHHe TeOMEeTPHYECKH TOWHBIX KBaJpaToOB C
NPaBHJAbHO BBNIOJIHEHHIMH I'DaHAMH;

6) Oaarogaps HaJNHUYHIO NPOMEKYTOYHBIX KBAaApaTOB obecteun-
BalOTCA HOPMaJbHHIE YCJOBHS NJIaHHPOBaHHS NPOKATKH YHCTOBHIX
KBaJpaTOB HJH 3alOTOBOK Pas3JHYHEIX Pa3MepoB;

B) 160oee paBHOMEPHAas OTHOCHTeJbHAs BLICOTHas AedopManus
no WHPHHE Kanuopa;

T) BO3MOXHO NPUMEHATH YBEJHUEHHHIE BHITSXKKH MO OPaBHEHHIO
C CHCTeMO#t kBaApaT — KBajpaT ¥ pom6 — poM6.

K HemocTaTKaM CHCTEMHI poM6 — KBajpaT CJaeIYyeT OTHEeCTH TO,
YTO €€ HeJbds HCNOAb30BATh JUIS1 MPOKATKH MaJIONJIACTHYHKIX CcTaJaeil
H CIIaBOB C Y3KHM MHTEPBAJNOM INIACTHYHOCTH MO TeM XK€ NPHUYMHAaM,
YTO H CHCTeMY KBaapaT — KBaapart.

Cucrtema poM6—poM6 (puc. 59) mpumeHsdercs, B8 OCHOB-
HOM, ‘Ha OGXKHMMHAEIX KJI€TAX JHHEHAHBIX CTAHOB [/ MPOKATKH 3aro-
TOBKH KBaApaTHOTO ceuyeHHud, MpefHasHaueHHON Iaa naJbHefimed 06-
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paGoTKH Ha CpelHe- HJIH MEJIKOCOPTHHIX CTaHaX, a TaKxe H3rOoTOB-
JeHHsT TIOKOBOK /IS KY3HEUHO-IIPECCOBBLIX LEXOB.

OcCHOBHOE JOCTOMHCTBO 3TOH CHCTEMBI — HACTPOHKA BAaJIKOB ¢
pOMOHUECKHMH KaJHOpaMK IpH Nepexole Ha mpOKaTKy APYyroro npc-
(buas KM CTalu APYroft MapKkn OYeHb mpocTa. d10 uMmeer (OJBLIOE
3HaucHHE TIpH TNIPOKaTKe JerHpOBaHHHIX cTaJjell, o6/Jajalolux pas-
JIHYHEIM COMpOTHB/IeHHeM Iedopmanuu M ymupenueM. K Tomy e
LIS MaHHIYJHPOBAHHSA C MOJOCAMM POMOHYECKOrO CEYEHHS Tpe-
GyeTcs CPaBHHTEJIBHO NPOCTOH HHCTPYMEHT.

<
<=

Puic. 59. Cucrema poMG — pom6

Onxaxko HeOOXONMMO YYHTHIBATh, UTO KBaJpaTHas 3arOTOBKa NO-
Jy4aeTcs C BBIYKJIhIMH TDAHAIMH ¥ He TOYHBIMM pasMepaMH BCJe-
CTBHE MNpONyCKa €e 4epe3 poMOHueckHi Kaaunbp ABaxAH. Bunyx-
JIOCTb rpaHedl 3aTPYAHAET MPOTajKHBaHHe 3alOTOBKH B JUIHHHBIX
METOMHYECKHX meyax (3aroToBKa JIerko BbIIaB/IMBAaeTCs BBEpX).
INosTomy xBagpaTHhE Npoduab UeJecoobpa3Ho KaTaTe B poMOHue-
CKHX KaJju0pax JIHIIb B TeX clyuasX, Konja OH nepejaercss B cle-
AYIOILyI0 KJA€Tb HJIH Ha APYTyi0 JHHHIO 6e3 NpOMEeXyTOUHOro Ha-
rpesa. :

YnaneHve OKaJHHBI NpH NPOKATKE MONOCH B poMOHUECKHX Ka-
aubpax 3aTpyAHEHO, HO NPH KOMOHHAUKH € SIIHYHBIMH MOXHO IO-
JyuyaThb ToJiocy Ge3 BAaBNEHHOH OKaJuHBL. B 9TOM cJayyae npsmo-
yroJibHble KaJHOpbl CAeAYyeT NPOEKTHPOBaTb C GOJBIIHMM BBUTYCKA-
MH, a NpPOKaTKy NOJIOCH BeCTH C KaHTOBKOfi moc/Je KaxAOoro mnpo-
nycxa.

Beitsxkky B cucTeMe poMO — poM0 MeHbllle, YeM B CHCTeMe
poMb — kBaApaT H, KaK IpaBuJio, peaxo npepniuaior 1,3,

Cuctema oBaada—kKkBaaparT (puc. 60) npumenserca rias-
HbBIM O0pa3oM Ha INPOBOJOYHHIX, MEJKOCOPTHHX H CPeIHeCOpPTHBIX
CTaHax MpH NpoKaTke NpocTelx mpoduseil. Kak npasujo, npokaTka
IO 3TOH CHCTeMe HAYHHAETCs He paHbllle, yeM KOTJAa pasMmephl CTO-
pPOH mpoKaThlBaeMO#l TOJOCH YMeHbllaTcg Ao 75—50 mm, a npm
npoKaTKe ObICTpopexyuieit crajd — jao 36—40 xa.

IlpakTukoil ycTaHOBJEHO, YTO NIPOKaTKa KBajJpaTa B OBaJbHOM
Kaau6pe CONPOBOMXKAAETCS MEHbIUHM [OSIBJEHHOM TPEUiHH NpH Io-
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HHXKEHHOM (UVIaCTHYHOCTH MeTajljla, YeM NpoKATKa C TOH 2Ke Bhi-
TAKKON Ha IJaZikofi 6ouKe, OOeceUMBAIOLIEH YCJAOBHA JAepOpMaLUH
co cBOGOHEM yuHpeHHeM. C NOMOIIbI0 KPHBOM €CTECTBEHHHX Bbi-
TAXKEK I/ CJyyas QpOKaTKH KBajpaTa B OBaJbHOM XaaubGpe
MOXKHO OGBACHHTD, IOYeMy NPH XedopMaluH, OCOGEHHO MAJONJIa-
CTHYHOTO MeTal/1a, BEPOATHOCTh OOPA30BaHUsI PBaHHH B OBAJBHOM
KanuGpe BecbMa Maja. BHITAKKA pacTeT OT cepPelHHE ITOJOCH K ee
KpasM. DBiarojaps B3anMHOMY BO3NEACTBHIO OTACNbHHX wacTefi
OJIOCH!, Kpass ee MOJNY4YaioT HalpskKeHHe CXKaTHs (—), a cepemH-

" Puc. 60. Cacrema oBan — KBafpat

Ha — HanpsiKeHHe pacTsKeHus (-). BriHyxkeHHOe YUIMpeHHE IO
KpasM MOJOCH He NPOABJIAETCH, TaK KaK CTeHKH OBaJja OKas3biBaloT
CONPOTHBJAIONIEE AeHCTBHE mnoriepeuHoll aedopmMalHu MeTalna.

OsaJbl CTPOAIT TPeX THIIOB: :

1) B BHAE NMpaBHJbHEIX OBAJIOB, OrpAHHYEHHRIX AYraMH Kpyra:

1) B BHIe yceueHHHIX 0OBaJIOB, KOTODHM HHONA NIPUAAIOT TaKxKe
BOIHYTOCTb B CEpelHHE;

3) B BHOe TpallellOHJaJbHEIX XKaJanGpos.

Jlns npoxaTku GHICTpOpexyllefl cTaj¥ OBaJ NepBOIO THIlA Cle-
AyeT CUHTaTh Hanbovlee NEJECOOOPA3HBIM, Kak Jydile olpaHHuHBaIO-
KA YIIHPEHHE.

OCHOBHBE [IPEHMYILECTBA CHCTEMH O0BaJ — KBAaApaT CJeAyio-
mue:

a) cucreMa NOSBOJIAET {ONAYyYaThb GOJBbIIHE BHTAXKKH (B OBaje
Io 2,0, B xBagparte go 1,8), obecneurBalomue GhICTpoe yMEHbIIEHHE
CeYeHHS MPOKAaTHIBA&MOHN {10JIOCH!;

6) mpuMeHeHHe OBaJbHRIX KaJuGpOB ofecmeyMBaeT CHCTEMATH-
4ecKoe OOHOBJIEHHE YIAOB NMPOKAaTHIBaeMOH MOJIOCH, TOTAa KakK B CH-
cTeMaXx poM6 — KBaapaT H poM6— pom6 3Toro He HabJi0jaeTcs.
OGHoBNIeHHe TpaHell CnOCOGCTBYeT PaBHOMEDHOMY OXJIaXAEHHIO Me-
Tajjla No BceMy NepHMeTpy NOVIOCH!;

B) CXeMa H3MEHEHHs HalTpaBJeHHH OO0XKAaTHA NPU NPOKATKE MO
cucTeme oBaJ — kBajpat (pue, 61) okasniBaer GaaroTBopHoe Aefi-
CT8HE Ha CTPYKTYPY MeTalja i TOBHILIART ero KayecTso;

r) ycrofiuweoe NOMOXKEHHE OBAJbHOA MOJIOCH B KBAaApPaTHOM Ka-
Ju6pe H KBaZpaTHOH NOJIOCHI B OBaJbHOM KaJjlHOpe TO3BOVISET NPH-
MEHATb CPaBHHTEJBHO NMPOCTYIO BaJIKOBYIO apMaTypy.

9 3axas 265
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HemocTaTku cuCTeMBl 0BaJ — KBajpar CJeRyIOILHe:

a) mpH NPOKaTKe MOJOCH B KBAaJAPaTHOM M OBaJbHOM kaJjubpax,
B pesyJbTaTe HepaBHOMEpDHOH AedOpMallHH MeTajJa MO IIHPHHe
Kaan6pa, AONOJHHTEJNbHbIE HANPSKeHHH B MeTajne Besinkd. C yBe-
JIMYEHHeM [JIOLAJH TIONepeyHOro CeUeHHsT MOVIOCH HEPaBHOMEPHOCTb
peopmalliu Mo ee IWHPHHE YBEJIHUMBAETCHA, BCJASACTBHE 4Yero Ha
npakThke GHICTPOPEXYIIYIO CTaJb Mo RaHHOA cHCTeMe NPOKATHIBA-
IOT TOJBKO KO Kpyra H &KBajpara HeGOJbIIHX pa3MepoB (6—14 mx);

X A

AN

2 -_.\>.2_
N

s/ ) N4

Puc. 61. Cxema wmaMeHeHMs HanpasJienus o6xkartuii

mo CHCTEMe oBaJ — KBajpat; HHGPH 06G03HAUAIOT

nocjenosaTeNbHocTh o6xatuft (no B. I1. BaxTuHOBY
n M. M. Hlreprosy)

npu OOJABIUMX pasMepax CTOPOHH KBaJpaTa WM AHameTpa Kpyra
NpHMeHseTCA CHCTeMa OBaJ — KpYr — OBaJ;

©) OBaJIbHBIe ¥ KBaJApaTHhIE KaJHOPH U3HAIIMBAIOTCH He B onu-
HaKOBOH CTeNeHH — OBAJIbHBE KAaJHGPhl H3IHAMIKBAIOTCH GhicTpee
KBaJApaTHBIX.

CucrTeMa WEeCTHYTOJNbBHHK—KBAaAPAaT MOXKET OHITh
HCTO/B30BaHA JJISA TPOKATKH KDPYIJIBIX M KBaZpaTHRIX mnpoduieh
CPEIHHX H MEJKHX pasMepoB H MpPOBOJIOKH. [IpHMeHeHHe 1ecTHYroMb-
HHKa BMECTO OBajia JaeT LeJbli psAj NPeHMYILIeCTs:

a) paBHOMepHOe OGxaTHe IOJIOCH N0 BCell LIMpHHe Kaanbpa;

6) MeHBIUME YIeJbHEE NABJCHHS MeTajJa Ha BaJlok;

B) OQHHAKOBHE YCJOBHS YIUHDEHHS B WISCTHYTOJbHOM H KBaJ-
zg%ﬂom KaauOpax (GOKOBble CTEHKH BCeX KaJHOPOB HMET YKJIOH

T) GosplIasg yCTOWMHBOCTH IpodHJIS B MOMEHT 3axBaTa,

) Gollee YCTONUHBOE MOVIONKEHHe NpodHJIA B mpoBogkax # 6o-
Jee JieTKas HacTpOHKa BaJKOB;

€) NMpH paBHREIX ILIOIAAAX B OBaJbHOM KaauGpe riayGuHa Bpe-
3a B BaJKH HECKOJBKO MeHbIIE.

Kaaubposra sasxos da1 npoxarxu npocreluuux npogunred us sazorosxu 13F

Hemocratkn JaHHOH CHCTEMEl T€ Xe, 94TO H CHCTEMBhl OBaJ —
KBajpaT, HO OHH He TaK PEe3KO BLIPANKEHH,

CucremMa oBaa—xXpyr (puc. 62) upumensercs TIaBHHEM
0o6pa3oM’ TIPH MIPOKATKE MaJIONVIACTHYHBIX CTAJEH M CIJIaBOB B u{pyr-
Jeie mpoduan cpegHHX pa3Mepos,
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Puc. 62. PasHOBHAHOCTA CHCTEMH OBaJl — KpPyr

Cucrema oOBaJ —XpYr MeHee NPHIORHA I TIPOKaTKH MaJoyr-
JEePOAUCTHIX craJjelf, ocoGeHHO Ha MeXaHHW3UPOBAHHBIX CTaHAX, TaK
KaK OHa He obecneyWBaeT BBLICOKOH TNPOH3BOAHTEJLHOCTH CTAaHOB,
B caydae ke mpoKaTKH JOPOrOCTOAIUMX CTajefi W CIVIaBOB 3Ta CH-
cTeMa 3KOHOMHUECKH LeJecoobDpa3Ha BCASACTBHE YMEHbIIEHHS II0-
Tepb MeTaJja.

CucteMa oBaJ — KPyr HMeeT CJAELYIOUHE MPEHMYILECTBA Nepen

paHee pacCMOTPEHHBIMH:
a) (hopMa KaJHGPOB NpeJOXPaHAET METAJJ OT NMOSBJEHHA MeCT-

HBIX HallpsKeHHuH;
g%
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6) ofecmeyuBaeTCsi PaBHOMEDHOE OCTHIBaHHE IOJOCH, YTO JR0-
CTHM2eTCsl OTCYTCTBHEM OCTPHIX YTJIOB;

B) NMOBEPXHOCTb NPOKATHBAEMOro TPoduiIs XOpowo OcBOGOK-
JaeTcad OT OKaJIHHH B OCHOBHOM TIPHM 3ajiaue oBajia B KDYT;

r) ycrpaHsercsi B OoJinllleli cTefleHH OOpasoBaHMe CKIAAgOK M
CKJIaJOUHBIX TPeLLHH;

J) B YEPHOBHIX M NOATOTOBHTEJBHBIX KJETAX KPYT JelKO H Hpo-
CTO nepejaeTcs B OBaJ N0 OGBOIKe.

Hapaay c¢ npeuMymecrsaMu, cHCTeMa OBaJ —Kpyr HMeeT H
CyllecTBeHHHE HeXOCTATKH:

a) Hu3Kas, MO CPABHEHHIO C HEKOTOPHIMM, PACCMOTPEHHHIMH CH-
cTeMaMH, BRITSXKKA, He npepmmnatoumaa 1,3—1,4;

6) Tpebyemasa Gosee TilaTeJbHas HacTpofika CTaHa, TaK Kax
KpyrJible KaJHOpH crNocoOCTBYIOT O0pa3OBaHMIO 3ayCeHNEB Jaxke
NPy HEe3HauHTEJNbHOM H3OBHITKE MeTalia;

B) OBajJbHas IOJOCAa HEJOCTAaTOYHO YCTOMUHBA B KPYIJIOM Ka-
nu6pe, nosToMy TpeGyeTc NPHMeHEeHHe MPOMYCKOB.

CucrteMa oBaJ — KPYT NPOEGKTHPYeTCd B uUeThipeXx BapHaHTax
(puc. 62). Bapuante II—IV npeacraBasior coboft NONHTKY ycTpa-
HHTb HJM OCNaGHTh HeXOCTaTKu BapuaHnTta I. Bapuanr II oranuyaerca
or BapuaHta | Jaumb KoHOUTypauueli oBaja: ecqu B BapuaHte I
OBaJl NoJlydaeTcd nepeceyeHMeM ABYX Ayr, To B Bapuanrte II npu-
MEHSIOTC MJIOCKHEe OBaJibl, 4TOOh 00JeMuuTh YAep:KaHue OBaja B
IPOBOAKAX NPH 3aZaye €ro B KPyrawft kaau6p. [Ipu ucnonbzoBannu
AJOCKHX OBaJIOB HECKOJIBKO YMEHBINAeTCH HEPaBHOMEPHOCTh aedop-
Mauuu B Kpyre B obJerdaercd 3aXBaT MOJIOCHL

Hapsany ¢ noCTOMHCTBaMM, NJIOCKHHA OBaJl HMeET M HELOCTATKH:

a) mpu aedopmalliy Kpyra B NJIOCKHX OBajiax HepaBHOMEPHOCTb
JeopMalluy yBEIMYMBAETCS IO CPaBHEHHIO C OORIYHBIM  OBaJOM
(puc. 63);

6) BHITSOKKHM B OBaJbHOM KaauGpe GoJbllle, yeM B KPYIJVIOM.

B Bapuanre IIl, aBasiomemcs mPOMEXYTOUHEM MEXIY BapHaH-
tamy | n II, npumenseTca ABYXpaJuyCHBIH OBaJ HJM SJJHOC. DJ-
JIHNTHYECKHE HJH IBYXPaAUyCHHE OBaJbHBE KaJHUOPH, HMes HNpPEH-
MYILECTBa MNJOCKHX OBaJOB, OXHOBPEMEHHO OGECNEeUHBAIOT PasHYIO
BHITAXKKY B OBajle § KPyre W MEHBIIYIO HepaBHOMepHOCTb aepopMa-
nud. OBanb BTOPOro W TPETHENO THIIOB MMEIOT OGIIHMA HEeNOCTATOK:
fIDY HE3HAUHTEJBHOM NEPeNoJIHeHHH OBAJBHOIO Kalubpa HeuaGexmHO
ofpasoBaHHe 3ayceHleB. UTOOW npexynpenuTb TepeloJHEHHE Kpyr-
Jioro Kaaunbpa, pasmepnl eno GepyT HECKOJBKO GOJBILIE PacueTHBIX
MM Ke CKPYMJIAOT dacku OYpPTOB y pasfesa KaaubGpa. YBeauueHHe
pasMepoB XOTS M Npelynpexaaer OOpasoBaHHe 3ayCeHIleB, HO BMe-
CTe ¢ 3THM YBeJHUYUBaeT 06J1aCTh CBOGOAHOIO yIIMPEHHS, YTO MOXKET
BPEeNHO CKa3aTbCs Ha KayecTBe GOKOBOH NOBEPXHOCTH drpodHd.

B Bapuante IV ana mpenynpexaenus obpasoBaHHA SayCeHlEB
NPOMEKYTOYHBE KPyTJ/ibie KaJHOPH 3aMeHeHBl KBaIpPaTHRIMH, YIVIH
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KOTOPHIX CKPYIVIEHH GoJbliHMH paaHuycaMH. Takas ¢opma kanuGpa
rapaHTHpyeT NoJyudeHHe NpOQuIs 6es 8ayCeHUeB, NOGBOJSET He-
CKOVIBKO YBEJIUYHTh BHITSIKKH M obJerdaeT ynepXKaHue OBaJIbHOH
M0JIOCH,
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Puc. 63. HepamuoMepnocts RedopMauuu no mwpuHHe
NPH NIPOKATKE IO CHCTEMe OBaJ — KpyT

CucreMaoBaa—osaJa (puc. 64), HecMOTPA Ha PsAX npeu-
MYIIECTB 110 CPaBHEHKIO ¢ APYTHMM CHCTEMaMH, 8 IMPOKaTHOM (Ipo-
M3BOACTBE NPUMEHAETCA BeCHMa PemKO, TaK XKaK HMeeT MHOIO cyine-
CTBEHHHIX HeocTaTKOB. K OCHOBHEIM M3 HMX OTHOCATCA:

a) HeycTOMYHBOCTh OBaJbHON MOJIOCH B OBa/JbHOM KaauGpe, Ko-
TOpas BJedeT 3a COOOf ONAaCHOCTb CBePTHIBAHMSA, d HEBO3MOXKHOCTD
NpHMEHeHU aBTOMATHUYECKHX OOBOJIOK;

6) rayGokuii Bpes BEPTHKAJbHHX OBaJlOB B BAJKH, BCAEACTBHE
yero YMEHHIIaeTCss NPOYHOCTh BAJKOB;

B) 4pe3pbMaiHO TpPY.AHas Hat:'rpoﬁma BaJgKoB, TaK KaK M3-3a
OTCYTCTBHS NPOCTOPA HA YIIMPEHWs NDH HESHATHTENbHOM H306BITKE
MeTassia obpasyercs 3ayceHetl;

r) TpeGyeTcsi TIIATEJbHHII KOHTPOJIB 3a NpoBOAKaMy. (Mpomy-
CKaMH), TaK KaK Npd MaJefillleM OTKJOHEHHWH BePTHKAJbHOH OCH
OBaJla OT CBOEro HOPMaJbHONO NOVIO?KeHHSI HeH3bexkeH Opak (yc ¢
MOCJEXYIONHM 3aKaTOM ) |

J) BBHAY GOJBLIOA TPYAHOCTH 3aXBaTa M OTCYTCTBHS JOCTATOY-
HOFO MPOCTOPA Ha YIIMPEHHEe OrPaHHYHBACTCHA BO3MOXNKHOCTB ' MPO-
KaTK¥ KPYTJbX npobunefi ¢ GONBIIUMH BHTKKAMH. .
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Hapsaxy ¢ oTMeueHHHIMHM HeNOCTaTKaMH 3Ta CHCTEMa HMeT BecChb-
Ma. cepbesHble JOCTOMHCTBA I10 CPABHOHHIO C APYTHMH CHCTEMaMH —
BOGMOXHA INPOKATKA MaJOMJIaCTHYHBIX CTajell M CIJIaBoOB BCJe[-
CTBHE: :

a) OTCYTCTBHA pe3Koro (opMOM3MEHEHHS B KaXKAOM IIPOMycKe;

6) yIOBJETBOPHTEJBHONO OXBaTa npoduas KaaubpoM IpH OT-
CYTCTBHH YIII'OB M DE€3KHX INepexofloB;

B) YKECTOUEHHs YCJHOBHH OOBLEMHOIO HalIPSIKGHHOIO COCTOSHHS
ZehOopMHpyeMOro MeTaJlIa.

1M

o

Puc. 64. Kanu6poBKa mno cscTeMe OBajJ — 0Bal

OcTaHOBUMCS ellle HAa OJHON CHCTeMe KaJuGpOB, KOTODHE NpH-
MEHFIOTCA NPH NpPOKaTKe KPyra ¥ Kaan6pu Woropoit sBAAIOTCA 3a-
BEPLIAIOIHMH.

Cucrema KBajgpar—moJoca—peO6po—oBaa—
Kpyr (puc, 65) mpumeHnserca B AByxX BapuaHrax [50]. Kak Bumno
u3 puc. 65, pagnuna mepxny Bapuanramu I m 11 sakmouaercs B Tom,
4YTO 8 INEpBOM CJIydae MNpeJOTACJOUHBIA KBaJgpaT MOCTymaer B CTy-
MeHYyaThle BaJKH WM Ha NJOIIANKY, TOTJa KaK BO BTOPOM cJydae
CTpeJIbYATHA WM KBaZpaTHHH mpodpHab 3afaeTcd B CrelHaJbHBIA
OBaJIbHBIA Kaan6p, B KOTOPOM MOJyYaeTcs Npopu/b, OueHb OIH3KHMiL
K OBaJy, HO ¢ CHJIbHO CKpPYrJeHHhMu Goxamu. B pesyibrare .Taxofi
¢Gopmnl BTOpOno Kaaubpa Bce NOCTGLYIOIINE CEYEHHS MMEIOT CKPYr-
JleHHHe 60Ka, 4TO MO3BOJIAET W30AaBHUTHCA OT HEROCTATKOB CHCTEMHI
oBaJ — KBajgpar. Iloce xaHToBKH Ha 90° 3ToT npodunp sazaercs
B pe6GpoBLIfi KaJaubp, NOROGHLINA OBaJbHOMY KaJHODY.

JlocTouHCTBA A@HHOR CHCTEMBI:

a) gpcTas [IOBEPXHOCTb MPOKAaTHBaeMOM NOJOCH Gjaronaps Xo-
pollleMy YRaJNeHHIO OKaJHHH B peGpoBHX Kaaubpax;

6) ycTpaHeHa BOSMOXHOCTb OGPA30BaHMA CKJIAMOK M MOPIIHH,
TaK KaK noJoca, 3aflaHHas B YHCTOBOH 0BaJ u3 pebpoBoro KaJandpa,
00XKHMaeTcsa MeHbllle y paBHOMEpHee, yeM NpeAYuCTOBOH KBaapar
B OBaJjie TIO CHCTeMe KBafpaT — OBaJ — KPYT;

B8) WpPH NpPOKATKe CTAJH H CIVIABOB C y3KHMM HHTEpBAJIOM IlJIa-
CTHYHOCTH pe3K0 CHH)KeHa BEPOATHOCTb OOpa3OBaHHA pPaspHIBOB
Ha pebpax NOJOCH BBHAY OTCYTCTBUSI OCTDHIX YIVIOB Ha YHCTOBOM H
NPOMEKYTOTHBIX NPOPHIAX;

r) Goviee ycTOHUMBBEIE OBaJ B Kpyre Il0 CPaBHEHHIO C' CHCTeMOM
©0BaJ — KPYr WJH OBaJ — OBaJ, He CuyHTas IIJIOCKOro OBaJa.
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Hapsany ¢’ JdocTOMHCTBaMH paccMaTpuBaeMass HaMH CHCTeMa
MMeeT HeJOCTATKH:

a) B CTPeJLYATOM KaJuGpe BEPOATHOCTb CBEPTHIBAHUS MOJOCH
6oJbille, yeM B KBAAPATHOM;
- 6) B peOpoBHX KaauOpax HeJb3s HCMOJb30BATb KO(POHUIHEHTH
BRTHKKY Gonee 1,18—1,24;

Puc. 65. CucTema KpafipaT — CTymesbKa — pe6po — oBax — Kpyr

B) 3HAyHTEJbHAsT HEPaBHOMEPHOCTh aedopMalliy NO LIMPHHE
mpoduas B pebpoBOM, OBaJbHOM M KpyrJoM Kaanbpax OCOGEHHO
Mpu TIpoKaTke Mo BapHaHTy | naHHON CHCTEMEL

HecMompsi Ha oTMeueHHble HEIOCTATKH, 3Ta CHCTEMa 3a Tocjel-
Hee BpeMs NOMTYy4H/Ia INHPOKOE pacmpocTpaHeHHWe NpH TNpoKaTke
JIeTHPOBaHHLIX CTaJjleff, Tak KaK MOBEPXHOCTH IMVIOCH ITOJIyqaeTcs

~qucToll, a ceuerue npoduiis IpaBUJbHBLIM, .
[Tpu BHIGOpe CHCTEMH M pacyeTe KajuOpoB AJ1s NPOKATKH {IPo-

- . CTHIX Tpoduael ObICTPOPEKYLIEH CTaJH HEOOGXORHMO IOJBE30BATHCA

BAHHBIMH, NpHBEJeHHRMU B Taba. 31.

Taba. 31 cocTaBjseHa Ha OCHOBaHHY OMMITHHX MaHHBIX HEPENO-
BHX 3aBOJO0B, BHNIYCKAIOIIHX GHICTPOPEXYIIYI0 CTajb B BHIE MNpO-
cTHX npoduneli (Xpyr, KBagpaT M I0J0Ca).

Ha mMenXoCOPTHHIX u NPOBOJIOYHBIX CTaHaX NpH MPOKaTKe CTajaH
B NOCJEAYIOLUHX IIPOMyCcKaxX MPHMEHAIOT CHCTEMBL:

a) i Kpyrioro npoduas — oBaJj — KBajapaT — OBaJ — KPYT;

6) A8 KBaapaTHoro npoduis — pomO — KBagpaT — OBaJg —
KBaJPaT;

B) AJs  T0JOCOBONO Mnpotuis — pomb — KBaspaT — pomb —
KBaJpaT — CTYNeHbKa — pebpo — CTyNeHbKa.

Ha ocroBe OMBITHHX JAaHHHIX YCTAHOBJIEHO, YTO KPYIHHIH COPT
nesecoo0pasHo He MPOKAaTHBATh, 2 KoBaTh. KOBKOH CJIHTKOB BECOM
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Ta6nauna 31

OCHOBHbIE JAHHBIE, XAPAKTEPHIYIOUWHE CHCTEMB KanHGPOB, MCMOJb3yeMHE
NPH NPOKATKe COPTOBLIX MpodHaeh

Pasmep | Kospdsiquenrn| ¥ CNOBHS tcl:::l:cc::-
€ HH
Tipokarupae- | Auamerpa [  BhiTaMKH, .-;’.‘,,.‘,’” %‘;f:(y. ';":.'r:?,ﬁ
Cucrema HIIR HarGodaee meft cTan Kpyra
uas MoK0ca | cropoms |wacto ynorpe6-| PR gril::'eon 6rerpo-
M AseMuie pexymel
Kaau6poBKH | crany, ma
Ksagpar—ksagpar Ksagpar | 30—120 | 1,08—1,20 | Heyaosne- 8—50
" |TBOpHTEJIBHEIE .
PoMm6—KkBagpar To Xe 30—150 | t,15—1,30 To xe 8—50
Pom6— poM6 > > 30—150 | 1,10—1,35 > > 8—50
Opan-—kBagpar Kpyr, 8—70 | 1,50—2,2 | Ygosnero- | 8—15
KBagpat pHTeAbHHEe
HlecTRYronbHHR— To xe 8—70 1,3—1,80 To xe 8—30
KBagpar
Osan—kpyr: > > 15—70 Xopomue 15—70
1 Bapuaut 1,10—1,30
Il > 1,20—1,40
II1 » 1,15—1,35
v » 1,15—1,35
Osan—osan Kpyr uan 8-30 |1,10—1,25 To xe 15—30
KBagpar
Keaapar—nosnoca— Kpyr 20—70 » 15—70
pebpo—oBain:
1 sapuaur 1,10—1,15
II » 1,12—1,17*
* B peGpoBuix p=1,18 — 1,24, HCkAlOUasA NOJOCH € OTHOWEHHEM —-;IB— =3.5,0, ana xo-

TOpHIX p = 1,08 — 1,15,

500—750 x2 nox MOJIOTOM MOCTHraeTCsi B YHCTOBOM COpTe 6asi no
KapOUAHOH HeOJHOPONHOCTH 3HAUHTEJNbHO HMXKE, UeM NpH NpoKaTKe.

4. JeiicTBylompe KaJHOPOBKM BaJIKOB NSl MPOKATKH COPTOBBIX
npouneit GuicTpopexymedi cranu

IIpokarka kpyeaoil craru Juamerpom 26 mm

Kpyrayo cranp auamerpom 26 mm NPOKaTHBAIOT B TATH IPO-
lyCKOB M3 HCXoxHOro pomba (puc. 66), mMelomero auaronauan 45,6
u 54,4 mx ¥ naowazns 1430 Mm% no cxeme KBagpar — noJjoca — pe6-
PO — OBaJ — KDYT TpH cpefiHeM koadpunueHte BHTKKH 1,218,

BeanunHH, XapakTepH3ylolliye NaHHYIO KaJHOGPOBKY, ONpefe/eHH
TIO TeMIJIeTaM, B3ATHIM MOCJe KaxAoro mpomycka (raba. 32).

HedicTeyroujue KarubposKy 8aaK08 O nPOKATKI cOPTO8biX npoduaed
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Ta6auuna 32

AHaan3 KaauGpoBku Kpyraofi cTanu auamerpom 26 s u3 cTamm mapku P18
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Cxema ©oBan — Kpyr BIIOVIHE OGECIEYHBAET IIOJYYEHHE YHCTON
MOBEPXHOCTH KOHEYHOro NPOQRIA; PBAHMHE WM TPEIHHB {IOABJA-
IOTCS B PENKHX CJydasxX, HANPHMED, NPH HeloJaiKax Ha cTaHe, BhH-
3BIBAIOLMX PE3KOE CHHIKEHHE TeMIepaTyphl KOHIA NMPOKATKH.
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Puc. 66. CxeMa npoOKaTKH KpyrJio#t Cranu
AuwaM. 20 um Ha ctane 300 (cranp mapku P18):

a — cxemMa  PpacloJIOXeHHsT KaJauGpoB NO  KIeTsM;
6 — TeMIJIETH; & — U3MeHeHHe KO03ddHIHeHTa BHITAMXKKH
B aGconioTHOro o6XKaTHs ©NO NpPOXoZaM

IIpokarka kpyeaoli craaru Ouamerpom 9 mm

Kpyrayio cranp Menkux paamepoB (8—14 mm) npoxkaTeBaoT
Mo cHcTeMe poM0 — xBaapar — oBaJs — Kpyr. CnennanpHoll Kajau6-
POBKH AJf IPOKATKH KPYIJIOTO mMpodu/s yKasaHHOrO pasmepa H3
OGHICTPOpEXYIIlEH CTaJH HET, TIOATOMY €ro NpOKaTHBAIOT {10 KaauG-
POBKe, paspaGoTaHHOR N Kpyra auaMeTpoM 9 Ma M3 CTaJH Mapku
Y12A. Ananns KaauGpoBKy TpHBeneH B TabJa. 33,

IlpoxaTka KpyrJio#i cranu anameTrpoMm 9 mm HpPoH3BOAMTCA B 13
[PONMYCKOB H3 HCXOAHOM 3aromoBKH MJIoMaabio 1415 mm2 npu cpenHeM
koapduunenTe BHTAKKE 1,263. IIpH TakoM 4OCTATOYHO BBICOKOM
cpeaneM Koo(pHUHEHTe BHTIKKH OOeCneunBaeTca NOJyyeHHe YHCTOR
NIOBEPXHOCTH KOHEYHOTO NpOodHJAA BCACICTBHE XOpOIIefi MJIacTHYHO-
CTH H BHICOKOTO npejesia NPOYHOCTH ORICTPOPEXKYILEeH CTa/H NPH TeM-
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nepaTypax npokaTku. Taxkoe cOueTaHHe CBOHCTB MOXHO OODBACHHTH
TOJIBKO 3HAUHTEJNBbHON Pa3ApobJeHHOCTBIO JHTOH CTPYKTYpHL. [IpH npo-
KaTKe KPYyrJoft cTann AHaMeTpoM 9 mm ¢ yxasaHHRIMHM OGKaTHAMH
Ha6J10/1aeTCA Pa3OrPeB MeTaJs1a H STHM 00ecneunBaeTcs TeMnepaTypa
KOHIla MpokaTKH He HHKe 800°. Kpome Toro, ykasanuas reMneparypa
KOHIIa TNPOKAaTKH TaKxke MoJyuaeTcsa Ojarogaps yMeHbIIEHHIO Beca
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Puc. 67. ITpokatka Kpyrioft craau pmametpom 9 mm
Ha crame 300 (ctans Mapku Y12A):
a—cxeMa NpPOKATKH; 6 — TeMILIETH; 6 — H3MeHeHHe Ko9d-
GBUMEHTa BLITSIKKH @ a6CONOTHOFO OOMATHR HO HPOXOAAM

ucxofHo# 3aroToBkH (kBajpar 38-X 38 mm) OhCTPOpPexyLIeH CTAIH
(10—15 x2) no CpaBHEHHIO C BECOM 3arOTOBKH YIJIEPOJHCTOR CTaMHU
(mo 200 x2).

ITpokarka karanku Ouamerpom 6 Mm

Ha oaHoM M3 HaLIEX 3aBOAOB KaTaHKy JHaMeTpoM 6 mm mpoka-
THIBAIOT HA MPOBOJIOYHOM CTAHE, COCTOAILEM H3 TPex JuHuA (TpH Kie-
TH TpHO 500, ceMb xaeTedt ayo 300 H wecTs kaeTelt ayo 250).

}{]. B. Bpycunnm u B. H. TlnoxoBuM Gbiia OCBOeHA NPOKATKA Ka-
TaHKH N0 CIEAYIOIIEH CXeMe: o

1) Ha aunrn 500 xkBaxpar 83X 83 mm mpokarkBdan B I KiIeTH
1o xBajpara 42:X 42 um B 6 nmponycxos;
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2) na quaun 500 kBagpar 42 )X 42 mm npoxatuBaau B 111 ket
Jio oBana 11,5 38 mm B 5 nponyckos;

3) na aunuax 300 u 250 oBan 11,5 X 38 mm npoxaThBanm Ao
Kpyra guaMerpoM 6 mm B 13 mponyckos.

Takum 06pasoM NpoKaTKH KaTaHKH AAAMETPOM 6 MM TPOH3BOMIH-
Jack ¢ xBajapata 83X 83 mm 3a 24 nponycka npu cpegHeM Koad-
¢uunenTe BHTAKKYE 1,255.

104 S5
320 {& o
3/5 D in < N 5?‘ —
60
1 2 3

Puc. 68. KoHCTpyKilMS W pasMepu KaJdHGpOP B OGKHMHONA
knetd 500 npososoysoro craHa 250

IlpokaTKa ¢ TaKHMH HHTEHCHBHHIMH OGXaTHfIMH OKasaJjach BO3-
MOXHOM TOJIbKO GJarofiapsi epexoxy Ha nepBofi auHUHE cTaHa 500 ¢
CHCTeMH poM6—poMG6 Ha CHCTeMYy OBajJl—KBafapar. Paamepn u Gopma
Kanu6poB, NPHMEHsAEMBIX B 3TOfl cucTeme, yKa3aHn Ha puc. 68. Ilo
cucreMe pom6—pom6 npokaTKy kKBaapara 83X 83 mm mo KBajgpara
42 > 42 mm NpoH3BOAHJIH B ABeHaAlATh MNpPONYCKOB NPH CPefHeM
ko9 pHIHeHTe BHITSXKKH, paBHoM 1,121, Hecmotps Ha 1o, uro xedop-
MauusA 3aroToBKH MO CHCTeMe PoM6—pOoMO6 NPOHCXOAHJA NPU 3HAYH-
TeJIbHO MEHbIIHX O6GXKATHAX MO CPaBHEHHIO C CHCTEMON OBaJ—KBal-
part, Ha pe6pax NMPOMeXYTOUHHX KBafpaToB U KBazpate 42 )X 42 mm
NOVIy4aJuch PBaHHHHI.

O6pasoBaHue pBaHUH IO pe6paM KBaApaTHOM CTaJH, NMOJyueHHOR
TIPH NMpoKaTKe no cucreme pom6—pom6, ¢ ZOCTATOUHOR HATJAAHOCTHIO
JEMOHCTPUPYeT NMPEeHMYLIECTBO IPUMEHEHUA CUCTEME! OBaJ—KBaApar
Ha YEDHOBHIX JIHHHAX HE TOJbKO NMPOBOJOYHHIX, HO H MEJKOCOPTHHX
craHoB. CjenyeT OTMETHTb, YTO (opMa KaJu6GpOB CHCTEMHI OBaJ —
KBagpar, paspaGoranHas A. B. Bpycuunim u B. H. [1aoxoBbiM, oGec-
IieYHBaeT PaBHOMepHHIE YCJIOBHs NedOopMamMH MeTajJa, 0coGeHHO
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B NEePBHIX TPex Kaaubpax, H 3aMepJicHHOe OXJaxJAeHHe peGep NoAoCkH
no cpaBHeHHIO ¢ (PpopMoHi KaiaubpoB CHCTEMEI poMG—poM6.
Karauky nuamerpoM 6 mm NpoKaThBaJM NMPH OXMHAKOBHIX CKO-
POCTHHIX YCJIOBHAX KaK IO HOBOH, TaK M CTapo#i cxeMaMm KajanOpoB.
Cucrema oBaJl—kKBafpar, npemjoxennas A. B. Bpycusnm u
B. H. ITnoxoBuiM, o6ecnieunBaeT BEICOKYIO IPOH3BOAUTENBHOCTb CTARA
H Xopolllee KaueCTBO NPOKaTa.

ITpoxarka ksadparnod crasu 20 X 20 mm

KsaznpaTHylo crans co cropotoft 20 ms IIPOKaTHIBAIOT B C€Mb IPO-
AYCKOB H3 HCXOXHOro pomba, umemoLlero auaroHaidun 47,5 u 54 umx
7 naowany 1556 mm2? (puc. 69), no cxeMg KBagpar—InoJoca—uepHoO-
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Puc. 69. Ilpokatka kBaapaTHo#t cranm 20 )X 20 mm Ra
crade 300 (craap Mapxw P18):

a — cxeMa TIpOKATKH; 6 — TeMmAeTHl; 6 — U3MeHeHHe KO3 H-
HEeHTa BHTAXKH H aGCONICTHOrO O0XaTHA IO NpOXOAaM

Boft kpyr (pe6po) — oBal—KBaxpaT—poMG—KBaapaT NpU CpelaHeM
Koapduunenre BuTKKYE 1,213 (Taba. 34).

Ta6anna 34

Adaan3 kaanGposxu ksaapatHol ctaam 20X 20 s w3 ctaam mapku P18
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B Iessix NOMyYeHHs TOTOBOTO KBaZpaTHoOro npoduns 6e3 pBaHuH,
4acTo BCTPEUaIoOIHXCA N0 ero pebpam, npu npokatke no I Bapuanty
(puc. 70) HCONB3yIOT MeHbLIHe 06XKAaTHS [0 CPaBHEHHIO ¢ NpOKaT-
Koft kpyra u npu npokarke no II Bapuanty (puc. 70) — cTyneHpky H
9epHOBOH KPYT.

1 ' . ﬁ 9_
4 25,
o3t

2

Puc. 70. KomcTpykmus # pasMepH KaaHGpoB s
RPOKaTKH OHCTpopexylefl craad Ksagpar 20 MM
Ha crade 300 (no C. A, JInkuny)

Chnemyer OTMETHTb, YTO HECMOTPS Ha Mephl, NpHHHMaeMble /s
apenoTBpalleHHss ofpazoBaHHe PBaHHH Mo pe6paM KBaipaTHOH Io-
JIOCHI, TIPOKAaTKa OHICTpOpexylleH CTajH NpeacTaBJser cobofi TPyA-
Hylo 3ajiayy — MpH MaJefilieM NOACTYKHUBaHUHU Ha pebpax nosBifoT-
€51 PBaHUHBI PA3JIHYHON BEJIHUUHBI ¥ NMPOTSAKEHHOCTH, a B OTHCJBHHIX
CJyqasix 1noJoca NoJy4aercss ¢ TYTEIMH YTVIaMH.

ITpoxarka noaocer 10 X 30 mm

[Tovtocy npokaTLIBAIOT IO CHCTeMe KBajpaT—Iovioca—KBaaparT—
pebpo — pomO6 — KBaxpar — noJjioca — InoJjoca — pebpo ~— 1oJjoca
(puc. 71) u3 ucxogHoro pom6a, HMmelollero AuaroHann 46,5 u 55 um
4 owanp 1478 mm?, B XeBATH NPONYCKOB NpHU cpefHeM KoaddunueH-
Te BHTAXKH 1,193 (Taba. 35).

C ymeHblueHHEM TOJIIHHH TOJMOCH TPYXHOCTH NMPOKAaTKH GRICTPO-
pexyllefi cranu BospacraloT. Bo u3bexkaHue oOpa3oBaHHS PBaHUH
1O IPaHAM NOVIOCH NMPOKATKY €€ NPOH3BOMAT NPH OTHOCHTENBHBIX OG-
KaTHAX, He NpeBHmIalOUHUX 33,5%, Toraa Kak NMPH NPOKaTKe NOJOCH
€ X12 mm u3 craau 1X18HIT orHocuTebHOE OGXKaTHe MOXOAHT O
45%/o (puc. 72 u Taba. 36).

Hpokarka noaocer 30X 20 mm

OcHOBBHIBasiCh Ha NPaKTHYECKHX M TEOPETHYECKHX MaHHHIX, H3J0-
xeHnux Buiue, M. T1. Mockasenko # A. A, TIpoTacoB ClpoeKTHPOBAAH
IS OMHOTO 3aBOJla KaJHOPOBKY BaJKOB OGXKHMHOH KaeTH cTaHa 300
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Hellcrayrowue xarubposku saakos 048 npokaTku coprosvix npogused 151

A1 NPOKATKH ObicTpopexymiet cranu (puc. 73). Anauaus 3toli Ka-
/iM6pOBKH NpHBefieH B TabJa. 37.

Ilpoxarka 3azorosku 38 X 38 -+ 42X 42 mm

3aroroBky 83 X 83 mm NpOKATHIBAIOT Ha 3aroTOBKy AJs CTaHa
30(3 (kazpar 38 +42 mmM) B BaiKax ¢ KOMGHHHPOBAHHO! KaJHGpoB-
KOH, TNO3BOJIAIOIEH MOTYyYHTb H KPYIVYIO CTadb (puc. 74).
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Puc. 74. Kanu6poBka Bankos o6uMuoil ket ctaHa 300 pJIs MPOKATKH 3arOTOBKH
KBaZpaT 38 MM M KpyranX npobwusaei auam. 45 @ 55 mm

3arotoBky 38 X 38 + 42 X 42 mm u3 kBagpara 83 X 83 mm
NPOKATHIBAIOT B 9 NPONMYCKOB 1O cXeMe POMG—pPOMG, U NpH 3TOM
Hcnonbsylor poM6u 80, 73, 68, 62, 56, 50, 45, 40 u 40 mm. Cpennuit
K03(GHUKEHT BHITSOKKH cocTasJser 1,174,

[Tpu npokatke cranu mapku P9 no cucreme poM6—poM6 KauecTso
NOBEPXHOCTH KOHEUHOTO NPOMHAS MOJYHAeTCs YXOBJIETBOPHTEBHEIM.
Brcrpopexcyutylo craib Mapku P18, Kak HaumeHee IJIaCTHUHYIO
CTanb, HeJiecoobpasHee NMPOKATHBATh N0 CHCTEME OBAA—KBAAPAaT HJIH
oBaja—xkpyr. [To Toit xe Kanu6poske (pHcC. 74) NPOKATHBAIOT NOAKAT
(kazpar 40 mm) u3 saroroBku kBagpaT 100 MM ManoyrepoOAHCTHX
ctaneit (ta6a. 38).

ITpoxarka KaurosudHOl noaOCHL pasmepom
285X 8,8 X 6,5 mm

PaHbiue npu H3rotoBieHHH CGOPHHIX Gpes AJs HOXEH HCIIONb30-
BaJIM NOJIOCY M3 GHICTPOPeXylied CTand. B wessx sKOHOMHH Joporo-
CTOAILIErO MaTepHajla MeTaJlVyprHuecKue 3aBOALI CTaJH NOCTaBJSATh
OLICTPOPEXKYLIYIO CTaJb B BHAE MOJOCH KJHHOBHAHOIO ceyeHus. Pas-
MepH HOXeH M 3aroTOBKH U1 HHX yKa3aHH B TabJ. 39 u puc. 75.

Ta6aunna 38
Ananuns KaaHGPOBKH o6xumHoR Kaetn 450
i
£ Boicora O6xarHe )
4 Pasmep NOJOCH], MM o i . o
= xanu6pa A v frpag.—
e MM A2 %
- H h MM "’o MHH.
I/‘chonH.an zarotoBka kBaapat 100 mm
9820
1 11085 100 | 85 15 15,0 | 1,18 | 8600 | 12,4 | 1,14 |16—01
2 11085 105 | 85 20 19,01 1,24 | 7650 | 11,0 | 1,12 (19—10
3 80 116 | 94 22 19,0 | 1,23 | 6200 | 19,0 | 1,23 (19—50
4 73 111 92 19 17,1 { 1,21 | 5300 | 14,5 | 1,17 |18—20
5 68 9 | 84 i1 11,6 | 1,13 | 4610 | 13,0 | 1,15 |13—50
6 62 91| 78 13 14,3 | 1,17 | 3700 | 19,7 | 1,24 |14—50
7 62 — ] - —_ —_ —_ — —_— — —
8 3285 62 30 32 [ 51,6} 2,06 2280 38,1 | 1,62 |21—20
9 40 83| 48 34 [41,0} 1,73 (1525 33,4 | 1,50 |23—20
Npumevannn: 1. gy = 1,23,

2. JlaHubie OTHOCATCH K NMPOKaTKe HU3KOYTAePOAUCTOR cTanu.

Ta6aunua 39
OcHOBHBIE pa3Mepnl HOXA H 3arOTOBKH JJAl HEro

Paamepbi, mm
Ne ROk a 3aTOTOBKH JONYCK ANS 3arOTOBKH
HOXa

H ¢ q H ¢ q H ¢ q
A26 {33,8|10,4,7,76 34,6 11,2| 8,6 | —0,34 { —0,20 | —0,20
0 16,8 5,0|3,7 |17,6| 58| 4,5 | —0,24 | —0,20 | —0,20
A 235| 6,3|4,7 |24,3| 7,1} 55| —0,28 | —0,20 | —0,20
1 26,5 7,5(5,7 |28,5| 8,3 6,6 | —0,28 | —0,20 | —0,20
B 295 8,76,7 (3,3 95| 7,5 —0,28 | —0,20 | —0,20
2 33,5101 7,7 |34,3/(109| 8,5 | —0,34 | —0,20 | —0,20

[Monocy KIMHOBHAHOTO CeueHHsi MPOKATHIBAJAH Ha CTaHe JBOHHOe
ayo 300 us saroroku ceuenueM 37 X 37 mm npu uucie OGOpOTOB
sajkos 160 B Muuyry. TemmnepaTypa HarpeBa 3aroTOBKH CTaju
mapku P9 1150° temneparypa Koslla mpokatku 710°. ®opmousMme-
HeHHe MCXOIHOrO KBajpara JO WYHMCTOBOrO INpPodHJs CeueHHeM
29,6¢8,8<6,4 MM nPeACTaBIAeHO Ha PHC. 76.

Ananus KanuGposku (Ta6s. 40) cocTaBjeH MO TEMIIETaM, H3ro-
TOBJIEHHHM K3 06paslioB, OTOOPAHHBIX IOCJe KaXAoro IpomycKa.
Cpeanuit K09 HIUHEHT BHITXKH PH NPOKAaTKe KIAHHOBUIHOU NOAOCH
cocrasasan 1,179.
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154 Kaaubposka sarxos daa npokarku O6bicTpopexcyuiell craau

PaccmarpuBaeMasi Kanu6poBKa XapakTepH3yeTcs HEKOTOPhIMH
©COOEHHOCTSIMH. B eBATOM NpoIycKe NMPOKaTKa MeTaja IMPOUCXORHUT
B YCJOBHSIX Pe3KO BHIpaxKeHHOH HepaBHOMepHOM BHICOTHOI XedopMa-
LHH 1O IUHpHHEe Kaaubpa. Beaencrsue n0CTaTouHO YAOBJIETBOPHTEJb-
HOM MJIACTHYHOCTH CTaJH Mapku PY B 3TOM npomycke 3alpoOeKTHpPO-
BaHA MaKCHMaJbHas# BHITSXKKa, paBHas 1,37.

UTo6H NOMy4HTb KIHH C OCTPBIMH KPOMKaMH, HCHOJb30BaH pebpo-
Boit Kamu6p. Kpome Toro, ania orpaHuueHHds YIIHPEHHS H NOJYYeHHS
OCTpHIX KPOMOK NPOGdHAA KOHCTPYKLHS UHCTOBHX KaJHOpOB IpPHHATA
3aKpHITOTO THIA.

B neBATOM H ONMHHAZAUATOM NPONyCKax NOBHIUEHHHE Kod(Q¢H-
UHeHTH BHITAXKH (1,37 u 1,20) npuHATH NOTOMY, YTO NPH MaJkIX
©O6GXKaTHAX HMEET MeCTO 3HauyHuTeJbHAs PasHOCTh B KoaddHuHeHTaX
AedopMallvH N0 IHPHHE, YTO CNOCOGCTBYET CKPYYUBAHHIO TIOJIOCH IPH
BHIXO/le €e H3 BaJKOB. BeieficTBHe 3TOro IpH NpoKaTKe MOJOCOBOR
CTaJlH PEKOMEHAYyeTCs NOJb30BaThC KOod(hD(HUHEHTAMH BHITAXKKH He
Menee 1,15—1,2 3a uckmoueHneM pe6pOBLIX KaauGpOB.

Pacuer KaqHOpOBKH BAJKOB I/l NPOKATKH KJIHHOBHAHOTO IpO-
(HIS HAMH He NPHBOAMTCH, TaK KaK MeTOAMKA pacyera aHajJoruyHa
pacueTy 06GBIYHOTO NOJIOCOBOro npodus.

IV. ONPEAEJNEHHE OCHOBHBIX PA3MEPOB
KAJIHBPOB JIJi1 MPOKATKH BbICTPOPEXXYILEW CTAJIH!

1. Amuunbne KaanGpu

YTo6ul MOCTPOHTDL ALKYHBIA Kanu6p, HEOGXOXMMO ONpENeHTL Ero
CCHOBHbIe pasMephl (puc. 77): BhicoTy Kanubpa h; rayOuny Bpesa h,
M h,; wapnny Kaaubpa b,, b, W b,; BEIYCK KIH YKJIOH OGOKOBEIX
CTEHOK g 9; pafHyChbl 3aKpPYIJIEHUS ¢, H .

by
I —— )
~ Koy
= 2\ ! 124
bl s !
‘ 1 ey
L | AM
by
Puc. 77. OGosnauenne pasMepoB mhqnoro
kanu6pa

Boicory kaaubpa h onpepensioT no Koa@HUHEHTY BHITAXKKH W,
T'PHHSATOMY AJISl IPOEKTHPYEMOTO Kaaubpa, U MAOUAAH NpeAbiyniero
Kanubpa. Jonyctum, uMeeM KOI((HUIMEHT BHITAMNKH Mo H IVIOWIAAD
npexbiAyllero Kamubpa o;, Toraa Iaoilagb pacyeTHoro Kaau6pa

0y = 21,
]

Teoperuyeckas IUHPHHA FUIHYHOrO KanubGpa paBHa:

bT=b1 +Ab,

rie b, — wWHpHHA 3a]aBaemoil B KaaHOp IOJOCH,
Ab — yupenue, onpefesiseMoe no dopmyse (16).
Torma BrHCOTa NpoeKTHpyeMoro Kaaubpa -
wy we

h= 22 o %2
by by + Ab

! Pacyetnt BHnoJqiHeHH A. A. Ilporacosnm.
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VuurbiBag KoaebaHust yIIMpeHUs H HeXeJaTeNbHOCTb IepPeroJTHe-
HUA Kaau6pa, IIHPHHY Kanubpa B MecTe pasbeMa BaJKOB b, NpuHH-
maeM [49] ¢ HeKOTOPHIM 3amacoM

b, = b, + 1,54b.

BenuuuHa BHIIyCKA NOJMy4aeTcs M3 INOCTpoeHusd. [1g NPOKaTKH
GBICTPOPEXKYIIEA CTalu BHIIYCK MOJXKeH OhITh He Goaee 10%.

Hupuna kaaubpa b, cBAsaHa ¢ WHPHHOA 3aJaBaeMOd MOJOCH.
Ee npuHHMAaIOT paBHOH MIMpHHE 3afaBaeMofl NOJOCH HJIH HECKOJBKO
meHblue ee (Ha 1—29/p). Ilpu 3THX yCJHOBHAX, XOTS H YBEJIHUHUBAETCH
H3HOC CTEHOK KaJju6pa, HO 3aTO YBEJIHUHBAETCH CTeNeHb CTECHEHHS
YIUHPEHHS H YCTOMYHBOCTH TOJIOCH NPOTHB CBEPTHIBAHHA.

IIpu nmopcuere ymupeHus B Kajqubpax, HMEIOWHUX BHIYCK, 33 IUH-
PHHY TIOJIOCHI IIOCJI€ NPONYCKa NMPHHHMAIOT €e CPeRHIOI LIHPHHY:

bﬂ + bp

R

Iupuny kKanu6pa no AHy Bpe3a B BeDXHHA Kanu6p b, NpHHHMAIOT
paBHOf IIMpUHE JHA HHXKHEro pyubs b, uau Ha 1—3 mam Goviblue ee.

T'aybuny spesa kaaubpa h, ¥ h, uiu ray6HHY Pyubs ONpeNeSIOT
B COOTBeTCTBHH C Ha3sHaueHHeM Kaau6pa. UeMm MeHblue OTHOIUEHHe

b =

h
—b—, TEM MEHbIUE I‘leﬁﬂl'la Bpesa.

Jna NpoKaTKH KadecTBEHHHIX cTaJsieil ryiyGHHa Bpe3a B HHXKHEM
BaJIKe JOJXKHA COCTaBAATh He MeHee 2/, mau 0,667 o6iuefi BHICOTH
Kanubpa h. B nefictsyloumesi kanu6poke Ne 4 oTHOWeHHe TITyOHHKI
Bpe3a B ALMYHHIX Kaaubpax K obiwel BrcoTe Kanu6Gpa GausKo K pe-
KOMEH/IOBaHHO# Besauuune (tabu. 41).

Ta6auua 41

Ornowenne rayGuHn Bpela B AMRHYHBIX KaAHGpAX K BhicoTe kaauGpa

Kpyzavie kaaubpo 157

OTHOmekKe rayGHHEH Bpe3a B RaJIOK K BHCOTE KanuGpa
Bucora
Ne 6
Kammopa KanuGpa HUIKHHB BAJIOK cpetHull BAJIOK BeDXHHR BaJOK
1 190 0,667 0,295 —
2 155 — 0,295 0,593
3 190 0,667 0,29 —
4 155 — 0,295 0,593
5 135 0,685 0,263 —
6 133 —_ 0,267 0,680

Paduycel 3axkpyerenuil ¢y ¥ pp; CBI3AHH C pasMepaMHu Npoduias H
MOTYT OHITh UIPHHATH PaBHEIMH:

py = (0,17-+-0,23) b;
p: = (0,15+-0,23) .

Beauuuna 3asopa mexcdy sarkamu 3 oGEKAMHOro craHa Tpuo 600,
rle HCTIONb3YIOTCH ALIHIHble KaJuOpEHl, Koaebsaercs ot 7 mo 10 mm.
ITpakTuuecku Kaxpaas KaauOpOBKa B mpollecce €€ SKCIUIyaTaluHH
KOPpeKTHpYeTCH.
2. Kpyranie xaan6pu

Ilpu npoekTHpOBaHHH KaJHGPOBKH BAJKOB A/ NMPOKATKH CJHHTKOB
CHicTpopeXyllefl CTaJH H BBHITAXKHOA CHCTEMBl KPYr — KPYr NpHXO-

leat—— | ———
N N
< .
ooy
AY .Bﬂ‘p_
&\ L TET "

« Puc. 78. CxeMa Jnfi NOCTpOeHHs YEPHOBOro Kpyra

AHTCH PACCYHTHIBATh OCHOBHBIC DAa3MEpPH TaK Ha3bHIBa€MOT'o 3€PHOBOrO

kpyra (pe6poBoro kajuGpa), NOCTPOEHHE KOTOPOTO OCHOBaHO Ha
h
BeJMUMHE OTHOLIEHHS MIBYX B3aMMHO NEPIEHAMKYJAAPHHX oceil -

HpaKTHKOI‘:I YCTaHOBJIEHO ONTHMAJbHOE OTHOILIEHHe:
h
_l = 0,40 —~ 0,45,

rae h — BBHICOTA Bpe3a;
! — nmpuHa Bpe3a.

OcHOBHHIE pa3Meph 4EPHOBOTO KPyra MOXHO ONpPeNeJHTh ABYMS
cnocobaMy: rpaHuUecKuM H aHAJHTHIECKHM.

Meropn rpaduueckoro onpefeseHuss OCHOBHRIX Pa3MePOB UePHOBOIO
Kpyra siceH u3 puc. 78. Yron ¢, o6pasoBaHHH nepeceueHueM JHHHMA
NN (thHnn, coeauHslouMe TOUKH conpsikenns) u CE, npu orHouue-
HHH—I=0,4 npuHuMaeTcs He Gostee 45°% npu GOJblleM 3HaYeHHHU
3TOro OTHOWeHHS — He Gosee 40°.

CyLIHOCTh aHAJNHTHIECKOTO METOAa 3aKJIOYAeTCH B CJEAYIOUIEM.
OCHOBHO! pasMep Kaau6pa — WHPHHY Bpesa 4epHOBOro Kpyra [ —
onpexensioT no ¢gopmyae A. A. Ilporacosa:

l=2]/d2—(%+—;-sin<p)2—dcosqa, (17)
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rae [— ULMpHHa Bpe3a;
d — puameTp Kpyra;
-8 — 3a3op Mexny OypraMH BaJIKOB.
[Tpumep. Nano: d =100 um; d =7 mm; o = 40°.
Tlocsle MOACTaHOBKH 3agaHHLIX BeJHYHH B ypaBHeHue (17) momy-
YHM pasMep IUHPUHH Bpe3a:

! =2} 10— (0,35 — 5sin 40°)> — 10 cos 40° = 110 mx.

OrHomwenne ray6uHE Bpesa K IIHPHHe paBHO 0,42.
CheayerT OTMeTHTb, YTO IIHPHHA Bpe3a, ONpefeNeHHAs 3TUM Clo-
Co60M, SIBJSIETCS BEJHUHHOH OPHEHTHPOBOYHON, TaK KaK MocJe Olpo-

DS/ R —
|

50 —»~

46,5 ~=l

_{; - I :W_;‘__
>

Puc. 79. YepTex mwabnoxa yepHoBOro Kpyra

3
-
75

>

la— 50

GoBaHHS, BOSMOXHO, BHISBUTCH HEOGROAUMOCTb €€ KOPPEKTHPOBKH
u3MeHeHHeM yria ¢. Ecan morpe6yercss cosaaTe NpocTOp Ha yiliHpe-
HHe, TO YTrOJ ¢ YBEeJHYHBAIOT, HO He GoJsee uem A0 45°, Tak Kak npH
GoJibIlieM yrJe TPOCTOP Ha YIIHpeHHe 3HAUHTEJNbHO BO3pacTaeT H ycio-
BHS 00bEMHOTO HaNPSAXKEHHONO COCTOSHHSA Ae(pOopMUPYyeMOro MeTana,
€ TOUKH 3PeHHs MAACTHYHOCTH, YXyAIIAIOTCH.

Ha ocHoBaHMH AaHHBIX, MOJy4YeHHbIX B pe3yJibTaTe YKasaHHRIX
BHIIIE PACYETOB, CTPOAT 1WAGJMOH AJIS PacTOuKH BaakoB (puc. 79).

Kanubpul Ha BaJIKax cleflyeT pacrnojaratb TakuM o6pasoM, uToGh
CeKyHAHOE pacTsKkeHue OblIo He Gonee 40—60 mm/cex.

3. Yucrosoii Kpyranii kaanGp

ITpu 3amaue oBajla B 4MCTOBOH KpyIJIHIN Kaiqubp TemIeparypa
merasa kosebsercs B npepenax 850—1000°. IIpn nmpokaTke Ha He-
LPEePHBHLEIX CTaHaX TeMmmepaTypa MNOJOCH B MOCJAeAHHX IIpOMycKax
Mmoxer 6uTb Gosee 1000°. _

Takum o6GpasoM, YTOOH MOJYYHTb MNOCJEe OXJAXKACHHS TNPOPHIb
TOYHLIX pasMepoB, HeOGXOAMMO pasMepH Kajubpa yBeJIHUMBATh IIPO-
THB pasMepoB NpOdHJIA B XOJOAHOM COCTOSIHHHM HA BeJIMUHHY JHHERA-

YQucrosod xpyzamid xaaubp 159

HOR YCanku npH OXJaxiacHuu. BenuuuHa gauHelHOH ycajku a Tena
B KaKOM-1H6O HanmpaBJieHHH paBHa

a=alty—t)l,

rie a — KoappHuuuesT JUHeHHOro pacuIHpeHus, paBHHIi
12 - 1074 mm/z2pad;

#, — TeMneparypa BO3JyXa;

{; — TeMnepaTypa NOJIOCH IIPH NPOKaTKe B YHCTOBOM KaJHnGpe;

Iy — pa3Mep Tesia B. XOVIOJHOM COCTOSTHHH.

151 pasiMdYHBEIX TeMIepaTyp KOHLA NPOKATKH BeJHuuHa q (fz—1)
paBHa: .
t;, rpap a(l,— 1)

800 0,010

900 0.0l
1000 0,012
1100 0,013
1200  0,0145

Kpome Toro, aj1a onpejesielns OCHOBHOTO pasMepa KpyIJoro Ka-
Jaubpa — ero AxaMerpa, INPHHUMAOT BO BHHMaHHMe TaKxKe JAOMy-
CKaeMoe ILUIIOCOBOE OTKJIOHEHHe JAHaMeTpa A, IPeayCMOTPeHHoe
IOCT 5650—51. Juamerp kaaunbpa B 3aBHCHMOCTH OT AuaMeTpa
MOJIOCH YBeJMYHBAIOT Ha YacTb TJIOCOBOTO AOMyCKa:

Juametp npoduas YBesndenHe Xua-
MM MeTpa Kaaabpa
8—24 0,75A
24--50 0,50A

50—80 0,40A
Torna mmuaMerp ropsuero Kpyrsoro npouis MOXKHO BHIYHCIAHTH
no ¢opmy.Je:
d.= 1,013d, + (0,75—0,40) A. (18)

TocrpoeHHe wa6yioHa 119 YHCTOBOrO Kpyra CBOAMTCH K Clefylo-
mieMy:

a) npoBOAST ABe B3aHMHO NepNeHAHKYyJspHLIE OCH;

6) M3 LeHTpa NepeceyeHHs oceil MPOBOAAT OKPYXKHOCTb AHaMeT-
poM d., BHUHCJEHHEIM 1o Qopmyse (18);

B) OT LEHTpa OKPYXKHOCTH IO BEPTHKAJbHOH OCH OTK/aAbIBaIOT
BBEPX OTPE3OK, PaBHHI N0 BeJHYHHE ~;—, a 3aTemM HPOBOJAT XOPAY
napa/uiesibHO TOPH3OHTAbHOMY XHaMeTpy wWab/oHa.

O6wui BuA wabjoHa M1 KPyIVIoro npoguis nokasas Ha puc. 80.
BeaunuuHy B M0XHo onpeiesuTh No ¢opmyJe:

s/ (36
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3asop Mexny,BaJxaMH fipuHaMaercs otr 1 mo 10 mm, B 3aBucH-
MOCTH OT BeJIMYMHH NpOKaThiBaeMoro npoduns (0,8—1,00 or aua-
MeTpa BaJIKOB).
ITp uMep. OnpenesuTs OCHOBHHIE Pa3MepH Ma6JoHa JJis YHCTO-
BOTO Kpyra AHameTpoM 25 mM.
Huamerp ma6jaoHa HAXOAUM

I T no gopmy.e:
I
f"" X d,/=1,013d,40,5A
T 1 _|'" %NL HJIH TIOCJIe TIOACTaHOBKH
8

d,=1,013-25+0,5-09=
— 95,775~ 25,8 M.

Puc. 80. O6GmmfA BHA malIoHa IS uM-

CTOBOrO Kpyra IMpunumaem S = 1,5 mu.

Torna
B=2) R—st=2) 12— 15 =256 un

H=R—-S=114 un.

MHorna Ha nmpakTHKe, Y4TOOH H36€XKAaTh NEPENoVIHEHHs 4HCTOBOTO
xanu6pa, MUpHHY WaG6JOHA AOBOAAT A0 25,7, uau 25,8 mm.

4. YucTroBoH oBak

ITpu onpeneneHuy OCHOBHHIX pa3MepOB YHCTOBOTO OBaJja XA [po-
KaTKH Kpyra HCXOAAT H3 CJIeAyIOmHUX JAaHHHIX:

a) pasaMep 4YHCTOBOTO KPyra B ropsiueM COCTOSHHH;

6) x03(pGHIHEHT BHTAXKKY NPH NPOKATKEe OBaJa B YHCTOBOM KpYyr-
JioM Kaaubpe;

B) YUIHPEHHe MeTaJJla B YHCTOBOM KaJjHOpe.

3Has 3TH BEJNIMYHUHH, HAXOHAT:

1. Tnomane oBasna

Wop == Pgp, -

The Oy, — IUIOMANb KPYra;
p — K03()dHIHEHT BHITAKKH.
2. Bucory oBaja
hyy = d, — Ab,

rae d. — AHaMeTp YHCTOBOrO Kpyra B FOPSYEM COCTOSHHH;
Ab— ymapenne B YHCTOBOM KaJHGpe.

Hucrosod osar 161

A Ta6auua 42
OtHowenue T B 0BaAbHLIX KaauGpax

OTHoluenue
Rvaserp xpyra » : Pasuep cropoms
T -h— MM
5—7 0,69-0,78 2,35—-2,5 d
7—9 0,75—0,85 1,75—2,10 d
9—11 0,80-0,85 1,67—1,80 d + (0,25 = 0,50)
12—156 0,80—0,87 1,60—1,70 d-+1
16—20 0,87—0,90 1,50—1,60 d+2
21--25 0,90—0,92 1,47—1,50 d+3
26—35 0,90—0,94 1,47—1,50 d+4-3
36—40 0,90 1,40—1,50 d+(4+7)
42—50 0,91 1,40 d+( 8 +12)
52—60 0,92 1,40 d+4 (12 15)
65—80 0,92 1,40 d+ (12=15)
80 0,93 1,40 d+ (12 = 15)

[To paHHHIM ,; ¥ h HaXOAAT WHPUHY OBaJa b u ero paguyc R,,.

B Hacrosinee BpeMst CyHIECTBYeT TPH OCHOBHHX ME€TOfAa oIlpesie-
JIeHHs1 pasMepoB oBaJtla, a uMeHHo: KupxGepra-Bpaukoro, Buxorpa-
JoBa u Baxrtunosa.

PaccmoTpuM ati MeTofn Goviee MOAPOGHO.

Merod Kupxbepea-Bpaykozo

1. T1o dopMysiaM, yKa3aHHHM BHILIE, ONPeeNSIOT MJIOLIaAL OBaka

Wop
®o, , €10 BHICOTY Ay, U OTHOUWIEHHE —
b
2. Ilo Tabaune Kupx6epra Haxomsar R—:P B -~ , COOTBETCTBYlOIIHE
©oB
CTHOWeHHIO -7 .

3. ITo 3TUM KaHHLIM ONpPERE/AIOT OCHOBHHE pa3MepH OBaja R,
hnb.

M. B. Bpauguit npesjioxus paguyc oBaja olpelesars mo gop-
MyJe: \

R = ———— (19)
2 (1 — cos -?)
rae ¢ — HEeHTPaJbHHA YroJ oBaja.
Yros @ HaXOMAT U3 BHPAXKEHHS:
o = 147,6 1, (20)
Wop

11 3akas 265
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3Hasl pagHyc OBaJia H LEHTPAJbHHI yroJl, olpelesior MmJIoLanb
oBaJsa 1o ¢opMyJae

' 2 =P .
o = —— —sinz]. 21
on = Ren (10 /) 21)
IMromane oBana o, , paccuuranHas no ¢opmyrne (21), mMoxer

OuTh GoJibllle, MEHbIUE WIH PaBEa IVIOMIaA¥ OBaja . . B cayuae
paBeHCTBa MJoOilazeii NMPOBEPOYHOrO pacuera He MpousBoaar. [lpH
HepaBeHCTBE IUIomMajdefi o & H ®,, H3MEHAIOT BeJHYMHY LEHTPAJb-
HOTO yrJyia ¢ M JeJaloT Nepepacyer.

ITpuwmep. OnpenejuM pasMepH oBaja st NPOKATKH KPyIJIoH
c1ia8.rm nuamerpoM 25 mm. JuaMerp xpyrioro kaaubpa mo dopmyne
(18) pasen _

d=113.2540,5-0,9= 25,8 muu.

IMromanp YHCTOBOro Kpyraoro Kaaubpa

Opp = —— = " =522.5 mm

B cooTBercTBHM C NaHHHIMY NPaKTHKH 3ajaeMcs Ko3ddumueHTo.1
BHTSXKKH IIpH IIPOKaTKe OBajia B YHCTOBOM KajauOpe, paBHuM 1,20.
Torpa naomans oBaja : -

op = gy = 1,20 - 522,5 = 627 ma®.

BricoTta OBaJIa, C YUETOM €0 yIHpeHus Ab, B KPyrjioM KanuGpe
hos = dyp Ab = 25,8 — 3 = 22,8 mm.
Yuiupenue Ab He3aBHCHMO OT auaMeTrpa Kpyra MoOxHO 6parth
2—3 mm.
Haxoaum oTHomeHnue
= 87T 187
K h? 519,84
IMo ta6nuue Kupx6epra snauennio K = 1,187 coorBercTByer OT-
HOIIEHHE LIMPHHBI OBalla K €ro BhICOTE

b —
Y= —,1- = 1,667,

OoTRyna b=1,667, h = 1,667 - 22,8 = 38,0 mm.
ITo ta6anne Kupx6epra oTHomieHHe pajMyca OBaja K €ro BHICOTE
paBHo 0,9447, Toraa
R = h0,9447 = 22,8 . 0,9447 = 21,54 mn.
IlenTpanbHufi yroa oBaaa no Bpauxomy

h? 22,82
(ID = 147,6 von == 147,6'6—27—

= 122,5°

Yucrosod osas 163

Panuyc oBana naxonum no dopmyse (19)
h 22,8
Ron = e\ 2(I—cos61°15')
2 (l — COS -——)

=220 mu.

Toraa miaouiassr oaaa
' d . .
o, =R, (1_;) —sing ) =292 (2,135—sin 122°30") = 626 ma2.
M3 pauneix pacueTta CJedyeT, yTO PacXokAeHHe MEXAy IJomia-
AAMH ®,, U © He3HAYHTENbHO. DTO NO3BOJSET He NPOU3BOLHUTH KOP-
PEKTHPOBKY JaHHBIX pacyera.

Takum o6pasoM, pasMephl YH- |A
CTOBOTO OBaJia AJsl KPYWIOH CTa-
JH nHaMeTpoM 25 Ms, MOJyuYeH- e AN © f
Hble C oMolIpIo TaGAKIH # dop- 8 . 0 b
mya (19), (20) u (21), onunaxo-
Bbl H COOTBETCTBEHHO DaBHBI: 7 l
h=228 wunm; = 38,0 mm; ?
Ros = 22,0 M.

M. B. Bpauxuit pexoMenayer b
NOCTPOEHHE OBaJia IPOHU3BOIHTD
caenywomum o6pasom (puc. 81): Puc. 81. ITocrpoenne oBana mo me-

a) mpoBOAAT ABE B3aHMHO- Tony Bpauxoro

NIepTIeH AMKYASPHEE OCH;
6) u3 Toukd nepeceueHus oceii O BBePX M BHH3-AEJNAIOT 3aCEYKH

b
paguycoMm b—;E (touku AA) u BIpaBO H BJIEBO — PafHyCOM - (Toukn

BB);

B) u3 cepeautbl otpeska AB B Toukax K, u K, BoccTaHaBAHBaIOT
K HUM NEpIeHAUKYJAPH, nepecekawomue ocb AA B Toukax M, u My;

r) us Touek M; u M, Kak u3 LEHTPOB, ONHCHBAIOT AYTH OKPYX-
HOCTefi paguycoM r.

AroT MeToa NOCTpoeHHs wabioHa AJs YHCTOBOIO OBajga NpHME-
1IIKM OJI KpyroB guamerpom 8—50 mm.

Merod Bunoepadosa

YToO6H HafTH LIMPHHY OBaJja, MOJAb3YIOTCH JAaHHbIMUA Ta6Ja. 42.
cocrasieHHoli A. Il. BunorpagoBhM U KpyroB pa3HbiX JHAMETPOB

Ias xpyra nuaMerpom 25 ma no BuxorpaioBy mnosydaioTcs <Jc-
JlylolHe pasMepH 0Bana:

h 090 wam h=0,90-25=2325 mu

=15 wumm b=15-.225=23375 ur.

:-|o~ .

1>
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U3 pnanubix Taba. 42 caeayer, 4to yeM GoJibllle JHAaMeTP Npoka-
1BIBAEMOTO KPyra, TEM MeHee BHITAHYTHIM [OJKEH ObiTh OBaJ, TaK

Kak OTHOILIEHHE — C YBeJHUEHHEeM JHAMeTPa KPyra yMeHbIUaeTcH.

Meto0 Baxruxosa

PaaMepu NPEeA4YHCTOBOI'O OBaJia OIPEACJIAIOT 110 PasMepaM Ipen-
YUCTOBOTO KBaJipaTa H YHCTOBOro Kpyra MeTOAOM ONMHCAHHBIX IIPAMO-
YrOJbHUKOB, KaK H JJ11 CHCTEM BBITAXKHBIX KﬂﬂHﬁpOB.

L8

N, Mo
~
"9

s

>~
LY
A

5.

ooway ssm.
-~
N

-~
L7

O § 10 15 20 25 30 35 40 45 50 55
AQuamemp xpyaroli cmaru, mx

Puc. 82. 3asuouMoctb obutefi (0T KBagpara K Kpyry)
BHTXKKH OT Pa3MepoB KpPYMMIofi CTajdH MO IaHHEIM
npaktiku (no B. Il. Baxmnosy u M. M. IlltepHoBY)

[Tonbaysich 3THM METOLOM, ONpefe/uM PasMepH OBaja AAA Npo-

KaTK4 KPYIJIOf CTajlu AHAMETPOM 25 MM.
JnaMeTp 4uCTOBOTO KPYIJIOre Kaau6pa, KakK Mbl paHee yxe onpe-

Jenuid, paBeH d, = 25,8 uu.
[Tnomwany xpyraoro kaaubpa
d =0,785d; = 0,785 - 25,82 = 522,5 ms’.
[TpuHuMaeM 3a30p paBHBIM 3 MAM.
Tlo rpaduky puc. 82 oblias BHTAMKKA OT NPEAYHCTOBONO KBajpa-

Ta K YHCTOBOMY Xpyry paBHa 1,50.
OnpenenisieM pa3MepH KBaZpaTHOro Kaaubpa:

MIomAans KBaApaTa
g = Wxp pyp = 522,5 - 1,60 = 785,0 mm?;

CTOpOHA KBajpara
tee=V 0w =} 785,0=28,0 mun.

IIHPHAHA M Bbl OTA KBajparta
bxg = hxg = 1,41 an == 1,41 . 28,0 = 39,5 MM;

panuyc 3aKpyIVIeHHs B yrJiax KBajfpara
ree = 0,2ays = 0,2 - 28,0 = 5,6 ma;

Yucrosoil osaxs 165

BRICOTA Kaau6pa ¢ YUETOM 3aKpyrJieHui
by = h,— 0,837, =39,56—0,83-5,6 =339 mu;

WHpHHA Bpe3a Kaaubpa mpu §=23 um
bug =b—06=2396—3=236,5 un.

Pasmepul oBajbHOrO Kasu6pa ONpefesioT cefyoumuM o6pd3om.

= ' = El"‘aa zl

Puc. 83. Tlpumepunifi rpaduxk Ans k g3

BHGOpa CTeNeHy MPHTYINIEHHs OBaJa § g2

(ro B. 1. Baxmmosy # M. M. $ 7
IlItepHOBY) 3 ar ==

0 20 .30 4w S0
Cmapowa Keadpama o, NN

IMo rpaguxy (puc. 83) —'hf- =0,25.

BeiunciseM oTHolleHHe xo3QQHIMEHTOB BHTAXKEK Mo (opmyde:
=1,27—0,64 2 =1,27—0,64 - 0,25 = 1,11.

be h

Torpa mjolianb oBaJjia
0,88axd; _ 0,88-28.258 583 u?

” ‘/ N Vi
]
IMTo rpaguky (puc. 84) orHoleHHe BHCOTH OBajta A K AUAMeTpY

yucroBoro Kpyra d pasuo 0,87,
Toraa BHicOoTa OBaja

h,, = 0,87 . 25,8 = 22,45 mm.
IIupuny oBasna ompegenseM no ¢opmyine
Bwos _ 3.583
1103(2 +_r:_) 22,45 (2 + 0,25)

HaxonuM ocrajibHble pasMepnl OBaVIbHOTO Kalubpa, HEOOXORUMbIR
AJIS ero TOCTPOCHHUSA

m= % h=0,25-2245 =56 um:

[0

= 35,0 mum.

bon =

R = Do —mP 35,004 (22,45 5,68 _ 184 su
oe 4h—m) 4(22,36 —5,59) ! '
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IlInpuny Bpe3a OBaJbHOrO KalduGpa B BaJKu OnpepenseM rpagu-
YeCKH W4 no ¢opmyJe

b.m=21/(hou—a) ROB—( ”"2““)“ =

—2 l/ (22,45 —3) 18,4 — (2“2#“3)2 = 32,6 MM.

0,94 ]

ﬁﬂl

S
S
S

s
3

Omwoutenue
{g
8

0 20 30 40 50 60 70 80 S0 100
duanemp d, mm

Puc. 84. OtHoulense BHCOTH NPeAYHCTOBOTO OBaja K aMa-
MeTPY Kpyra B 3aBHCHMOCTH OT BeJIHMHHH AHMaMerpa (1o
B. Il. Baxtuaosy 1 M. M. LlItepuosy)

~ PasMepH 4HCTOBOTO OBa/la MOXHO BBIYHC/IHTH M TO SMIHDHUE-
ckuM dopmyaam:

=13d, 4+ (2 +3) umu } (22)

h=0,99d, — (1,6 +2) um

OcHOBHBIE pasMephl YHCTOBOTO OBaJa JUISt KPYTrJoi CTalu AUaMeT-
poM 25 mm, ompejesieHHbE YKa3aHHHIMH Bblllle METOXAMH, CBEJEHb) B
Taba. 43. [Ina cpaBHeHHs B 3ToH XKe TabJjulle TPUBENEHH OCHOBHLIC
pasMmepbl YHCTOBOrO OBaJjia, BHIYHCJEHHBIE MO SMIHPUYECKHM (HOPMY-
Jam (22), u JaHHbIe APYTHX aBTOPOB.

Pesiomupys Bce ckasaHHOe O NOCTPOEHHH OBAJIOB, MOXKHO KOHCTA-
THPOBATb, YTO HauboJee MPOCTO U TOYHO pasMephl YHCTOBOrO OBaJa
MOXHO ONpeNeNHTb MO IMIUpHYECKHM (opMmyaam (22).

B Ta6Ja. 44 npusejeHn pa3Mepnl OBAJOB MO JaHHHWM OJHOTO H3
?a;c)),uos ¥ pasMephl OBaJOB, MOJYYeHHble pacyeToM Mo (opmynam

22).

Ciepyer OTMETHTb, 4TO pasMepHl OBAaJOB, OIpefesisieMble O
aMnupuueckuM dopmyiam (22), obecneuuBaloT NOJNYyYEHHe YNOBJET-
BOPHUTEJIbHEX pe3yJbTaTOB NpPH NPOKaTKe Kpyra He TOJMbKO GbICTPO-
pexyiledl CTajli, HO ¥ APYrHX CelHaJbHBX CTajefl ¥ CIJaBoB.

Ta6n nua 43

Pasmepu YHCTOBOTO 0BaNa AAA KPYrAOH cTaiM xuamerpom 25 M
MO PA3NIHYHLIM JaHHBIM

Paamepst oBana, mm

MeTon noacueta A

b R
Kupx6epra-Bpaukoro . . . . . . . . { 22,8 38,0 22,0
BuHorpagoBa . . . . . . . . . . .. 22,5 33,75 17,0
BaxtunoBa u Iltepuoa . . . . . . . | 22,45 35,0 18,4
Tedeas* . . . . . ... .. .... ! 23,0 29,5 R—
Bposo* . ., .. ... Ve e e e e | 22,0 42,5 —_
HKesa* . . ... ... ... ..., : 20,0 37,5 —
Tpunkca* . . . . . ... ... .. ’ 21,25 37,5 —
Cnpasounuk Xiotre . . . . . . . .. 23,15 34,5 —
Ilo gaHHbBIM OmHOTO M3 3aBOJOB . . . . | 23,0 35,4 19,15
Mo dopmynam (22) . . ... .. .. i 23,15 35,5 —

L]

* Nanuwie esaT v3 krurw 1. A, Asexcangposa, B. A. Tlucamko u C. T, Eorarupesa,
Paukonanbnas kanu6poBKa BaJIKOB COPTOBbHIX MPOKATHHX CTAHOB, OHTH, 1937,

Ta6auua 44

Pasvepbi YHCTOBLIX 0BaJioB NSl MPOKATKH KPYTJAod CTaan guamerpom 8—3 2 wmu
(N0 maHRLIM OHOTO H3 3aBOJOB)

Tlo manHBIM pacueta no
ﬂ;}?::fgf Io pausbM MPAKTHKH (bopmy.na':a 22)
CTalld, MM

b, mm ' b, mm 5, mat ' h, am
8 13,2 6,5 13,4 6,32
9 14,6 6,7 14,7 6,90
10 16,42 8.0 16,0 8,30
11 17,34 8,5 17,30 8,89
12 18,50 9,6 18,60 9,88
13 19,22 10,0 19,90 10,87
14 21,40 12,0 21,2 11,86
15 21,54 13,0 21,50 13,25
16 22,40 14.0 22,80 14,24
17 23,80 15,0 24,10 14,83
18 25,0 16,0 25,4 16,22
19 26,8 17,0 26,7 17,21
20 28,4 18,0 28,0 18,20
21 29,8 19,0 29,3 19,19
22 30,8 20,0 30,6 20,18
23 33,25 21,0 32,90 21,17
24 33,77 22,0 33,20 22,06
25 35,4 23,0 35,50 23,15
26 36,0 24,0 35,80 24,04
27 38,2 25,0 38,10 25,13
28 39,52 25,4 39,40 25,72
29 41,2 25,6 40,7 26,70
30 41,64 27,0 41,0 27,7
31 42,12 28,0 42,30 28,69
32 42,90 30,3 43,6 30,08
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3Has pasMephl ocefi oBaJia, IUIOHIAfb €r0 ONpPEAEAIOT KakK IVIO-
mans napabonuyeckoro cerMeHra fno gopmyse

2
n = = bh.

€,

b. Tl. Baxrunos u M. M. llltepHoB mns onpepejenus nJiomanes
oBaJia mpeMioXuin Gonee TouHyo GopMyJy

b m
«»o..——s—(7 +2) ok,

‘ m
TAie SHAUeHHE — - HAXONAT MO pHC. 83.

B sakmouende HeOGXOAHMO NPeRYyNpPEeAUTh HAYMHAIOMIMX KaJaH6-
POBHIMKOB, YTO yKasaHHHle BHllle GOPMYJIH CIyXKaT A TOJNyuYeHHS

R °

I Doy
> 1™
'b : f

Puc. 85. CxeMa K MOCTPOCHHIO MJOCKOrG OBaJjia

npefBapHTEJNbHHX PasMepOB OBavla, KOTOpHE BNOCJEACTBHH KOppek-
THPYIOTCAI [0 pe3yJbTaTaM HX NpHMeHeHusi. BecbMa TpyaHo paspa-
Sorarh (pOPMYJH IS ONpefesieHUs pasMepoB KajuGpoB, HCNOJb3ye-
MHX B Pa3/IMYHHIX YCJOBHAX TEMIIEPATYPH KOHIA NPOKATKH, XHMH-
YeCKOro COCTaBa CTaNH M ero (PU3HYECKUX CBOHACTB, CKOPOCTH INpO-
KaTKH, cnoco6a NpoKaTky H T. 1. [TosToMy uHOrAa JydyiuM crnocobom,
K KoTopoMy cJiefyer npuberats Npd olpefeeHHHd pasMepo3 KaJsaub-
pa, SIBJSIETCS HCHOJb30BaHUE IMIHPHYeCKUX GopMysa. 1o OTHOCHTCA
He TOJBKO K OINpe/e/eHHI0 pPa3MepOB YHCTOBHIX OBAaJIOB, HO H pa3Me-
pOB ApYyrux KaauGpos.

ITpu npoxarke kpyraoro npodusia 6ojee KpYNHEX Pa3MEpPOB YH-
CTOBBIE OBaJbl, CTPOAILHECA AYyraMd Kpyra, He HCIOVIB3YIOT MO CJle-
IYIOUIMM OCHOBHBIM NpPHYHHAM:

1) HeycTOAYMBOCTH TAKOTO OBaJja B NPOBOAKAX;

2) HepaBHOMepHOCTH AedOpMALMH METaNIa;

3) HU3KOH TeMnepaTypnl yIJIOB IOJIOCH.

Urobnl npu poKaTKe Kpyra auamerpoM 50 mm u 6osiee yCTPaHUTh
nepeuucieHHHEe HENOCTAaTKH, MCNOVIb3YIOT TaK HasHBaeMbll IIOCKHI
oBaa (pHc. 85). OcHOBHBE pasMepsl TaKOro OBaJjla Onpeiessior Ho

Yucrosoidl osas 169

aMnupuyeckHM QopmyJaM, YKasaHHIM B Taba. 45 (maHHHe
M. B. Hlypanepa).

Ta6banuma 45
Parvepn, HeoGxopumble JAS MOCTPOEHHR MPENOTAEAOUHHX MJAOCKHX OBAJOB, MM

(x puc. 85)
Jnamerp
Kpyraof b b, R R, r t
ctany d, mm .
>140 (0,40--0,43)d 18 |6-8| 12
135—120 (0,42-+-0,45)d 0,50d 15 | 6—8 12
115—100 (0,44+-0,48)d 15 | 6—8 10
95—85 1,26d (0,46+0,50)d 12 6 10
80—75 (0,48+0,52)d 12 6 8
70-—65 (0,48 +0.52) d 0,51d | 10 6 8
60—55 (0,50+-0,52) d 10 6 8
54--50 (0,50--0,53) d 8 6 6

Ilpu mpuMeHeHHH IJIOCKMX OBAJIOB YMCTOBOI Kaiu6Gp Js MpOKat-
KH KpYIJVIOR CTaju CTPOAT ¢ He6oablIHM pa3salioM. PasMepn ma6io-

NG

B — _—,]a
ﬂo}a_——T

Puc. 86. dopma xpyraoro xaautpa
B cJyuae NPHMEHEHHS MJIOCKOTO OBaja

N

HOB JAJIs TIOCTPOQEHHUSI KPYMVIHX KaduOpoB ¢ HeGoJbIIMM pasBajom
(puc. 86) ompepensior mo taba. 46 (manuse M. B. Illlypanesa).
IMo pauHbIM ORHOTO M3 3aBOXOB GHICTPOPEXYLIYIO CTaslb KPYrJaoro
npoduas xuaMeTpoM Govtee 50 mm H3roToBJAIOT KoBKOf. I1pu mpous-
BOACTBE TaKHX Npoduiell NpPOKAaTKOM MHUKPOCTPYKTYpa CTajd moJy-
yaercl HeymoBJeTBopuTesnbHO#. Tak, HanpuMmep, Npu NpoKaTke Kpyr-
Joit craau puaMerpoM 80 mm OnicTpopexymefi crajd Mapok PI8 u
P9 cpepnnit 6ana no kap6upHoft JHKBaUMH goctHraer 7 (cM. puc. 8).
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Ta6auma 46

Paamepnl ma6aoHoB, HeOOXOXHMbIE ANS MOCTPOGHHR KPYTAMX KaaHGpos
€ HeGOJILIHM pa3BANIOM, M)

(x puc. 86)
HNuametp
® coctonuin R s h a g
d, mm

90 45,6
100 50,65 0,1d
110 55,70 .
120 60,75 5 0,5 3
1256 63,80
132 66,85 (0,1-+-0,12)d
134 67,90
140 70,95 0,6
150 76,0

V. WIABJIOHHOE H HHCTPYMEHTAJIbHOE
XO034HUCTBO

1. H3roToBiieHHe M XpaHeHHe WAGJOHOB A/l PACTOYKH BAJKOB

IMpu o6paGoTke KaMuGPOBAHHHIX BAJKOB NPHMEHSIOT IWAGJOHH,
cayxallige /51 KOHTPOJIA pPAacTOYKH pYYbeB, a TaKxKe AJg H3NOTOBJE-
HHUSA pexXyHlero MHCTPyMeHTa ClelHatbHhX (OpM, COOTBETCTBYIOLIMX
npoduasaM kKaau6poB. Mx H3rOTOBJAIOT TOJNbKO NOCJE YTBEpXKIEHUS
KaJuGpOBKH AaHHOTO Mpoduasa MO YepTexkaM WIH 3CKH3aM, paspaba-
THIBAEMBIM JJISI KaX/AOTO KaJjubpa.

IITa6yoHK NpeacTaBIAOT COGOA TOYHYIO KOTHIO Kanubpa, pydbs
WM UX OTAEJbHOrO djJeMeHTa. MIX H3rOTOBJIAIOT OGHIYHO M3 JIHCTOBOH
cranay roamunoit 1,0—1,5 mm ¢ BbICOKOH creneHblo ToyHOCTH. [oTO-
Bble WAGJOHB KOHTPOJMPYET KaJHOPOBLUMK WM CTapliHéi  MacTep
BaJIbIETOKAPHOH MaCTepCKO# € MOMOIIbIO TOYHBIX H3MEPHTEJIbHBIX HH-
CTPYMEHTOB (MHKDOMETp, IUTaHIeHIUPKYJIb). ¥ToJ Hak/JOHA KPOMOK
11a6JIOHOB NPOBEPSIOT NpPOLEHTHHIMH YrOJbHHKAMH MJIH  MaJKoH.
OkoHuaTesqbHyI0 NPUEMKY IAGJOHOB NPOHU3BOAMT KOHTPOJIEp OTAe]A
TexHuyeckoro Kourpoas (OTK). ITocae usroToBsieHus1 1 NpOBEepKH UX
MapKHPYIOT YCJOBHRIMY 3HakaMu (6ykBaMH wid Ludpamu), COOTBET-
CTBYIOHIUMH CTaHy, KJeTH, Npoduiio 1 KaauGpy.

I11a6/0HKl U3rOTOBJAIOT LEJBHLIMH, T. €. COOTBETCTBYIOLHMH MOJ-
Hoil BeyuunHe ¥ bopMme Kaaubpa, HAM COCTABHRIMH H3 JBYX yacTei,
cooTBeTCTBYIOmIMX (opMe u BeauunHe oboux pyueeB. JHaa ocobo
CJIOXXHHIX Npoduieil U3roTOBJAAIOT ABAa-TpU abaoHa a1 (HacOHHBIX
JIEMEHTOB NPODHUII.

Yuer Hajauuus WaGlOHOB BEAYT B CleLHaJbHOM XXypHaJe.

Hla6noubt BHAAIOT B paGoTy HA CTAHKH MM B HHCTPYMEHTAJIbHYIO
MacTepCKyIo TQJbLKO MOCe HX NPHEMKY U perucrpauyu. Jlas XomoBux
npobuiell peXOMEHAYETCH H3rOTOBJATH AYOJNHKATH, OPUrHHAJNH XKe
XPaHUTb Kax 3TaJOH A NpoBepKH padouux WaGJOHOB H NPHUMEHATh
TOJIBKO B CJydae oco00f HeoOGXOJHUMOCTH.

KomniexkTn madioHoB xpaHATCR B KaOuHeTe HavajJbHAKA Bajb-
11leTOKapHOA MacTepCcKo#t Ha CleLHa/bHbIX LIHTAX.

Has npepoxpaHeHus OT prKapJjieHHs a6JOHH NMePHOAUIECKH CMa-
3HBaloT. Bo u3bexxaHue INOpYM NOBEpXHOCTH pabodux KOHTYpPOB
mabJOHOB NpPH XpaHEHHH H NOJNL3OBAHHH HUMH HeoOxomuMo cobiio-
JaTb OCTOPOXKHOCTB.
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{ 2. KoHtpiua6aoHb
KpoMme ma6/0HOB H3TOTOBJAIOT TaKkKe M KOHTPINAGJIOHMH, mNpea-
cTaBasolMe COOOfi TOHKYIO CTajibHyl0 MJIAaCTHHKY ToMmuHO# 1,0—
1,5 mm, c yriy6aenuem, ¢hopMa KOTOPOTO COOTBETCTBYeT (opme
ma6joHa. OHH SBJSIOTCH TOYHOR KO-
nuefl pyuseB, BHTaYHBaeMHX Ha BaJIke.
L4 [[Ja6noHnl ¥ KOHTPIIAGJOHH pasiny-

o
L\/—l HBIX THIIOB NOKa3aHH Ha puc. 87.
-

X

Koutpwabions cayxar pajas uc-
npaBjieHus = NpobHas  H3HOLUEHHBIX

lo u l
l’:\/_l
X

ma6JoOHOB H H3rOTOBJIEHHUSI HOBbIX.

HHOF}la 10 HAM MPOHU3IBOIAAT TaKXe

KOHTPOJIb ¥ 3aTOYKY (DaCOHHBIX Pe3LOB.

Yuer 4 XpaHeHue KOHTPIIAG/IOHOB OCY-

£ 1 LIeCTBJIAETCA B COOTBETCTBHU C IMpaBH-

| JIJaMH, HU3JIOXKEHHbIMHU paHee noJf mab6-

o JIOHOB,

3. KoHTpo/bHO-H3IMEPHTEbHbIe
Puc. 87. la6aowm (L) HHCTPYMEHTDI
1 KoxTpiatiaonsr (K) npo-
* cTex npoduned ITpu Hapeske Ba/JKOB 4 HX ouepei-
HOM DEMOHTe OCHOBHasg 3ajaua BaJb-
LEeToKaps — H3rOTOBHTb pyubH TpeGyemoii (OPMB 4 TOYUHOCTH pas-
MEpOB H PacNoJIOXKHTb HX Ha 6ouke Bajika B IOJHOM COOTBETCTBMH
c paspaboTaHHoil Kanu6poBkofi. KauecTBo ¥ KOJHYECTBO NpOKAaTHI-
BaeMOH NPOAYKUHH B 3HAUHTEJbHOH CTeNeHH 3aBHCHT OT KauecTBa
BHIIIOIHEHHA PabGoThl MO HapesKe BaJKOB MJAM uUX peMoHTy. Ocobo
TLIATENIBHO CJlefyeT o6pa6aThiBaTh NPEAYHCTOBLIE H YACTOBHE KaaHO6-
PH, TaK Kak B HUX [POKAaTHBAaeMOMY MeTaJily NpHAAeTCs OKOHuYa-
TelbHasa Qopma HyXKHOro npoduas.

CKOpOCTh TOYHOCTH M3MepeHuil npu o6paGoTke BAJIKOB IIPAaKTHuC-
cku kosebierca B npeaenax or 0,01 no 40,1 um u penko pocT-
raetr --0,001 mx.

Baaku pas xojoaHof mpoxaTkd o6pabaTHBAIOT ¢ MOBHILEHHOM
TOYHOCTHIO, TOTAA KaK AJA BAJKOB OGXKHMHHX CTaHOB [JOMYyCTHMa
ToyHoCcTb 10 0,1 mm. B 3aBucumMocTH or TpeGyeMoli TOUHOCTH H3MepC-
HUA TNIPHMEHAIOT Pas3jHuHble HHCTPYMEHTH!, NPUGOPBl M IMAGJOHDI.

HapyxHble guamerphl Bajka H3MepsilOT KpPOHLHpPKyJdeM [
(puc. 88), nmpeacrasasomum coboit ABe U3OTHYTHIE CTa/lbHble HOXKKH,
IIaPHUPHO 3aKpelVieHHHe Ha o6welt ocd. JIJs NMOBHIILUEHUST YYBCTBH-
TEJBHOCTH KOHLB HOXeK (ry6Ku) BBHUIONHAIOT IWIOCKUMH, BO3MOXHO
GoJiblledl IUPHHHE, H NPHTOHAIOT APYr K APYTY TakuM o6pasoM, uTo-
6bl IPU COeJMHEHHH MEXAYy HAMH He OhIo MpocBera. 3adHKCHPOBAH-
HHA pacTBOp KPOHLHMPKY/Nf OTCUHTHIBAIOT MO METa/UIMuecKof Mac-
mTabHo#i JuHellke, CHAOXKEHHOH MHUJIIMMETPOBhIMH JeJeHHsAMH, WIR
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Mo CKJIaAHOMY MeTa/lIHuecKoMy MeTpy. B BajlbuerokapHoM JeJie
TIPUMEHAIOT IJIaBHHIM O6Pa30M KPOHLHUPKYJNU H H3MEepPHTe]bHble Jd-
HEAKH GOJbIIMX Pa3MepoB, MO3BOJIAIOWIHE H3MEPHATh BeJNMUUHHN 0,5—
1,0 # u 6osee. KpoHuupkynem cnenuaibHoM KOHCTPYKLHH MOXKHO M3-
MepfiTh ¢ TOYHOCTBIO A0 JecAThIX HoJell MULIUMETDA.

HOaa Gosee TouHOro 3aMepa HapyKHBIX AMAMETPOB BaJKOB IIPH-
MEHSIOTCA NpeaelbHbe H3MepuTebHbe cKoOn 2 (puc. 89), cHabxeH-
Hble Ha KOHLAX yNOpHbIMYU BUHTAMH, HMelomuMy HeGoJbUION wWar Ha-

. /2 '
1. 2, 3 4 S5 b6, 7, 8 8 1, 1 2 17 !
NI IR I I I R TR T
il
" © 7
b st | o §

Puc. 88. Bugs npocTefilinX H3MepHTENbHHX MHCTPYMEHTOB;

1 — KPOHUHDPKY/b; 2 — MUANHMETPOBAn JiHHe#ka; & — HYTpOMep; 4 — MepKH
C MPYTKaMH; § — NPOLEHTHLIE YFOAbHHKH; 6 — ManKa; 7 — HHAHBHAY&JbHHE
wyns; 8 — HaGopHbie WIYNH; 9 — NPYTOK A/ CbeMHBHIX MEPOK

pe3xu. ViMn oOHIUHO MpOBEPSIOT TOYHOCTH pa3Mepa jAudaMeTpa obpa-
GaThlBaeMHIX M3Je/MH, a TaKxke xomponuﬁuor LHIHHAPHYECKOe
oyepraHue ofpabarbiBaeMHX noeepxHocreil. [Ipu orcyrcTBHu a/aun-
THYHOCTH HJIM BOTHYTOCTH BaJiKa CKOGAa NPOXOAHMT B pa3UYHHX Me-
CTax MO OAHOM M TOH e OKPYXKHOCTH NPH OJHHAKOBOM HaxKUMe.
JauHy GouKH BajKa H3MepAIOT CTajJbHOH CcKoGo#t & (puc. 89) uau
COLIYHEIM METPOM. -

HuaMeTp BHYTPEHHHX OTBEPCTHH, a Takxke - LIMPHHY U NIyGHHY
KaJu6poB H PyubeB M3MepsAIOT HyTpoMepoMm 3 (cM. puc. 88), HOXKH
KOTOPOTO LUIAPHUPHO COEAMHEHH MexXAy co6off H OTOTHYTH B pasHble
cTopoHhl. TOYHOCTE M3MepeHHHA HYTPOMEPOM M KPOHIMPKYJeM He
npesuimaer -+0,2 mum.

Y3kue ¥ MeJKHE PyubH H3MEPSAIOT MeTa/VIHUECKHMH Mepkamu 4.



174 lllabaonnoe u UHCTpYMenTaAbHOE XO3ALCTEO

¢opMa H pasMep KOTODBHIX TOYHO COOTBETCTBYIOT (hopMe M DasMepy
pyubsi. MIX H3POTOBJISIIOT M3 HHCTPYMEHTAJIbHOM CTaJu W TMOABEpPraioT
TepMuyeckoil o6paborke. Ias ymo6CTBa NOJb30OBAHUA MEPKH UMEIOT
MeTa/NIHYecKde TPYTKH € KoJeykaMu, Ha KOTOPBIX ©0GO3HaueHH HX
paamepnl. MamepeHne Mepko#, Kak NpaBWJIO, NMPOU3BOAAT BO BpeMsd
rpamieHuss ofpadarniBaeMoro Bajgka. OT YacTOro MO/Mb30BAaHUA OHH
MOCTENEHHO H3HANIMBAIOTCH, NMO3TOMY HX NPHUXOAMTCH, MO Mepe H3-
HOCA, 3aMeHSITb HOBBIMH.
[TpoueHTHbEe YroMbHUKH 5
CAYXKAT AJA U3MEPEHHA YIJIOB
Hak/JoHa  OOKOBBIX  CTEHOK
pyubeB ‘U OypTOB, . BbIpaXKeH-
HHX B npouenTrax. O6nuHo Ha-
60p BKJlo4aeT 20 TaKUX yroib-
HUKOB C YKJoHOM oT 1 3o
2090 YPOJBHHKH H3TOTOBJASIOT
H3 JUCTOBOH CTaJH U NOABEpP-
raioT TepMu4yecKod obpaboTke.
B ciyyasx Majbx pasMepos
pyuseB  (yskHe H MeJKHe
Puc. 89. Toumbe u3MepHTeNbHHE  PYYbH) HJH OJHM3KOro uX pac-

HHCTPYMEHTH: MoJIOXXKeHHs APYyr K Apyry yk-
1 — uupuKatop; 2 — npegenpKas cko6a AAA R
H3MEpPeMHsT HapYXKHLIX AHameTpoB; §-— CKoGa JIOH CTCHOK DYYb€B onpene.nﬂ

RNR M3MEPEWHS AIHEN GOUKM BATKA 10T MaJKoit 6. OHa COCTOUT H3

OBYX NPAMOYTOJBHBIX IJAcTH-

HOK, CHAaGXeHHbIX NpOJOJbHHI-

MM TJyXHMH TNpope3aMd, H BHHTa ¢ O6apalikoM, CJYXKalHUM I/

3aKpelVIeHHsl IJIaCTHHOK Mexay coboi. Has yno6ctBa M3MepeHHit

KOHIIBI 0GeHX IJIACTHHOK KOCO Cpe3aHbl. BenuuuHy yria HakJjoHa,
OIpefie/IEHHONO MaJIKOH, U3MepSIOT NMPOLEHTHBIM YTOJbHUKOM,

Has TouHOro H3MepeHus BeJHYHHBI 3a30pa MeXAy NpAMOJHHed-
HBIMH yYaCTKaM{ KaJUOpOB HCIOJb3YIOT IYNbl HHAMBUAYAJbHBiE U
Ha6Gopuuie 8. HaGopHuiii myn COCTOMT H3 KOMILIEKTA CTaJbHBIX 3aKa-
JIeHHBIX IUtacTHHOK TovmuHo# ot 0,04 po 0,1 mm. Kommnekr Habop-
HbIX ¥ HHIMBHAYaJbHBIX IIYNOB AaeT BO3MOXHOCTb H3MEePATH 3a30Dh
BesuuuHOf 0,5—25 M.

JTATEP ATYPA

—

.A. K. Byaesnc Craas H ee TepMHdeckasn oBpaGotka, TOHTH, 1933.
Craab, 1950, Ne 12,

E. I/I5 Manuuxuua O ceoficteax npoxara GricTpopexyilefi cranu. Crans,
1950, Ne 12,

3. I. Aymaep. O- croficTeax npoxata OHcTpopexymefi craau. Craab,
1953, Ne 7.

A. A Nlpecusakos. O mepe naactuuHocTH MerasioB. C6. «OGpaborka
MeTa/uI0oB naBaenHem». Merannyprusaar, 1953.
I0. M. UYuxuxos Bansine o6Xarus NPH NpPoKaTke Ha MJIaCTHYHOCTH
MmeTaanoB u cnaasos. Cranab, 1949, Ne 12.
C. A. BapanoB. Koeka uyryna. Coobuwenne BcecolosHoro HHCTHTYTa
MeTaaqos, Ne 8, 1931.
. A A. Bousap. Meraanosenenne. OHTH, 1935.
. C. Tuuu6ypr. Ilpoxarka cneunanabHHX COPTOB CTajdH. Meraaaypr-
H3nar, 1933.
.M. . 3yes, B. C. Kyarurun, M. U. Burorpang JI. B. Ocra-
neuxo, M. H. Jlw6unckas u M. fl. Aayryrtos. [lractHunocts
CTaJIi NMPH BHICOKUX TeMnepaTypax. Meraaaypruspar, 1954.
10. A. IL. I'yasaes. Meraanosenende. O6opourus, 1951.
il. A. A IIporacos. Craas, 1949, Ne 12
12. A. 1. Uenuxkos. Toudoe onpenenieHHe cpeaneli CKOPOCTH AedopMauHu mpm
npokarke. Craab, 1954, Ne 12.

13. I1. E. KoutopoBuu. Tepmuueckas 0oGpaboTka cTaau H uyryHa. Meraa-
ayprusgart, 1940.

14. 10. M. Uuxukos Hosoe B mpoxatke OuicTpopexymefi ctaau. Craib,
1943, Ne 7—8.

15. HosocTn HHOCTpaHHO# MeTanaypruu, MeTtoq BHNAABKH JerHPOBaHHHX CTa-
Jefl H cnjlaBoB B H3doxHHuE. Craab, 1948, Ne 12,

16. C. 113:';7r y6xuH. Teopus o6paboTKH MeTanja HasieHneM. Meraanypruspar,

17. 1. T. ActaxoB. PacnpeaeneHue [aBJeHHS MO KOHTaKTHOR noBepxHOCTH
NpH TpOKaTKe, CTPYKTypa 4 cBoiictBa «cTajd. C6. Tpyaos MockoscKoro
oppena TpymoBoro KpacHoro 3naMeHu HHCTHTYTa cTasu. Buinycek XXX,

Meraaayprusaar, 1951.

18. H HU. Ceepelllseu, I I'. Nerosa, A. A. Iporacos. VYieabHHe
N aBJeHHs NpH ropauefi npokarke JerHpoBaHHHX cradefi. Cranb, 1948, Ne 5.

19. A. K. Ueauxkos. Ilpokatine crann. Mertaanyprusgar, 1946.

20. 10. M. UnxukoB. Bansnue cocraBa cTajau Ha YUIHPeHHe NPH NPOKAaTKeE.
Martepnaas no TeopHH mpokaTtkd, T. 1V. Meraaaypruspar, 1948

921. 0. SI. Xean. [lpouecc nentounoft  ToHKoAHCTOBOA mpokatkH. Merannypr-
Hagar, 1941.

22. 1w ar. Pacnpeflefieide HanpsiKeHHl H HCTeYeHHe MeTajia NpPH MpPOKaTKe
(Ped.). Coserckas meraaayprus, 1933, Ne 7.

23. B. 1. Kysneuon. ®usuka teepgoro tena. T. IV. Iloaurpadusnar, 1947.

24. U. M. I1 asaoB. Teopus npoxarkd, Metaaayprusgar, 1950.

25. M. B. Bp auxuil. Matepuainl no TeophH nmpokaTkH, 4. 1. Merasnyprusaar,

1934.

26. B. H Pyn6ax, B. [1. Cesepanenxo. Bausause BHelHero TpeHHd Ha

nedopManyio Metaaaa npu npokatke. C6. TpynoB MockoBCKOro MHCTHTYTa

crand. Bunyck XX, 1936.

© ®N O ;s W N



176 Jureparypa

27. 1. M. Maeaos, H. H. I'eT. Bausanue ynenbuoro7naaneﬂnﬁ npH Npoxarke

28.

29.
30.

Ha Kos¢dunuent TpeHus. Meramaypr, 1936, Ne 7.

B. H Pyn6ax, C. M. Cadonos. HsyueHHe CBOICTB OKaJHHH CTaNH
pasJinuHoro xuMuueckoro cocraBa. C6. TpymoB MOCKOBCKOrO HHCTHTYTa
craan. Bunyck XX, 1936.

JI. ®. MonoTkoB. KoapdHunent TpeHus npu ropsuefi npokaTke BHCOKO-
yriepoancThix crajed. Teopus H npaxTHka MeTraurypruu, 1940, Ne 3.

H. M. ®enocopr. «[Tpokatka u xanu6poeka». CG6. Tpymos Mockosckoro
HHCTHTYTa crajn. O6opourus, 1940.

3. . M. Naeaos, A. C. Tannah u H. B. Cuaun Heenegosanne omepe-
XeHKHsl NMPH XoJoAHOH mpokatke. Meranaypr, 1934, Ne 4,

32. U. M. Masanos. K onpemenennio Kosd¢HUHEeHTa TPEHHA NPH NPOKATKe
kaemesuM MetofoM. C6. «OGpaGoTka MeTasJIoB jaBjicHHeM», Meran-
ayprusaar, 1954, .

33. U. M. Nasaos. K Teopuu onpereieHHs pacxofia 3HepruH NPH MpPoKaTKe.
Merannypr, 1932, Ne 8. .

34. I/I.lgg;l l}\ra BJ OB PaBHoBecue cHJl Npu mnpoxaTke ¢ ymupeHueM. Craub,

, Ne 1.

35. 1. M. ITasaoe u M. H. Kanycruua HcenegoBanne onepexkenns
H OTCTaBaHHA NpH NpoxaTke B KaauGpax. C6. Tpymos MockoBckoro un-
cruryta crand. Bunyck XXIX. Meraanyprusgar, 1950.

36. H. Il. CnupunponoB. Onpenenene KosdduuueHTa TpeHus NpH NpPOKaTKe
Ha rnagkofi OouKke NpH TNOMOHIH AHAarpaMMbi PajHajibHOrO JdaBJieHHA.
C6. «O6paboTka Mera/uioB AaBjeHHeM». Meraaayprusnar, 1952.

37. 1. M. ITaBsaosB., Teopus npoxarku. KyGyu. 1934.

38. 10. M. UnxnxoB. [IpokaTka ¥ KOBKa BLICOXOJIETHPOBAHHHX cTajiefl. Me-
ramiyprudaar, 1941.

39. U. M. Masnos, H C. Usaunos. HcenenoBanue nepasnomepHo#t medop-

MauHu npH npokarke. Merasaypr, 1938, Ne 5.

40. i. M. MMasaos, A . C. Teabnepman, A. H. )KyxoBa. Koanuecrsen-

41.
42,
43.
4.
45.

46.
47.

48

HHil aHaju3 HepaBHOMeDHocTH fedopMauun npu KoBke. Merannypr,
1936, Ne 7. .

A A Tlporacos. Koska mafi6 u3 Gucrpopexyilei cTann B KajauGpopan-
Hux ¢dacoHHux Gofikax. TAKCO, cepus 21, Ne 703/13.

M. A, Anexcaugpos. Ilpurnunal kaniuG6poBKH BaJKOB GIYMHHrOB M YC-
AoBus fedopMaund cautkoB. Tpyan HTO uvepHoit meramnyprud, ToMm. I,
Meraanyprusgar, 1956. :

B. C. Cmupuos. Ilonepeynas nporatka. Maurrus, 1948.

A A Tlpecunaxos. K Bonpocy o6 ycC/loBHAX 3axBaTa Merajula BajKaMH
npu npokarke H Kosppunuent BHewHero tpenns. C6. «O6Gpa6oTka Meramia
nasjaenueMs. Meramayprusaar, 1952

A. Tl. Uexkmapes, II. ®. Bpaa Hayuane tpyan JHHenponerpoBckoro
METa/LIypruueckoro MHCTHTyTa. Bumyex 1. 1939.

U. 5. Tapuoscknu . PopMon3MeneHHe NP NJACTHYECKoA 00pabOTKe Me-
taanos. Merananypruagar, 1954.

0. M. HuxHuKkoB. 3aKOHOMEpPHOCTh YIMHpeHHs TNpH NPOKAaTKe H aHajna
dopmyn ans ero onpemenenus. Cranp, 1948, Ne |,

. Metz. Experimentale Untersuchungen iiber den Wilzvorgang. Stahl und

Eisen, 1926.

49. B. 1. Baxtunos, M. M. lllteproB. Kanu6poska npoKaTHHX BaJKOB.

50.

Meraanypruspar, 1953.
4. C. Tunu6ypr, K. K. Anapauxuf. [lpokatka kauecrsensoit crajiu.
Mertannyprusnar, 1953.

M
HBIE OIEYATK ———
'3AMEYEH \ o awet
- o GHTH BHH

) HaneuaTaHo \ MOoaxu [
O an ’ D') Tun.

nn ” = — (DT e
LYY ) A BRI SRl ) Aer.
8 cH., = (DPp

* KOJIOHKa 2 ¥ ?8) \ ((%:)) ’;
a8 9 cB. 2) | em. crp. 109 »
28 127cB. om. crp. 111 B Tabm. 25

44 21 C*:{- B TabJ. '

44 CH.

3axas 265



