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[MPEJHUCJIOBUE

OTa KHHra, KaK YKashiBaeT M caM aBTOP B IPEIHCAOBHM K Hemell-
KOMY W3JaHHI0, He NpeTeHAyeT OBITh MCUEPNBIBAIOLMM PYKOBOICTBOM
10 IPOKATHOMY Hedy.

.

Llesb ¥nHuru — nath NpocToe m sicHOe TNpeACTaBieHHe OO OCHOBAX
npouecca NPoxaTkH. OHa MOMOXKET CTYNEHTAM M NPAKTHKAM-IPOKATHH-
KaM O3HAaKOMETBbCS M OCBOHTb NPOKATHYIO CHEUHAJNBHOCTh, A0 TOTFO KaK
OHH OYAYT UMETb BO3MOXKHOCTb H3YYHTh Godiee OOLIHPHBIE PYKOBOACTBA
H cHenuanbHyH JHTepaTypy IO TPOKaTKe.

Huxne. 0. M. Yuxcuros.

. NOHITUE O MPOLEECCE NMPOKATKU

OCHOBHO LeNLI0 DPOKATKH SIBJASETCS] MAacCOBOE H3rOTOBJEHHE pas-
JWYHBIX NpoduaeH nyteM AedopMalnuy NAaCTHYHBIX OOJbINEH 4acTbio
HarpeThlX METaJIOB ‘M CINaBOB, Takum 06GpasoM OCHOBHAsA LEdb NPO-
KAaTKH COOTBETCTBYET LM KOBKH M OTJHWYE€TCA OT MOCHeAHEeH TOJAbKO
B OTHOILEHHH TPOU3BOJAUTENbHOCTH. 3ajaueil KaX/A0ro OTHAENbHOrO NpO-
IyCKa npu NPOKaTKe MOMUMO INOCTeNeHHOrO YMEeHBbIIeHHSI CeueHHsy SBJA-
€TCs TakKXKe MOCTENEHHOe H3MeHeHHe (POPMBI MO Mepe Hepexoja H3 Ka-
aubpa B Kaaubp. '

B MexaHHuecKOM TeXHOJOIHH IO HACTOsIIee BpeMst He HMeeTcs
BIIOJIHE OOGOCHOBAHHOIO OUPEJE/eHNs] MOHSTHA I[POHecca IPOKATKH.
OTciona CTaHOERTCHA COBepIIeHHO HOHSITHOH Ta $oJbluasi pasHuila, KOTOo-
pasi HMeeTcs MeXAy NPOMBIHIIEHHBIM pPasBUTHEM NPOKATHOrO [eJaa H
OJHOBPEMEHHO He3HauHUTeJbHBIM pPAas3BUTHEeM HAYYHOTO MCCAeL0BaHHSA
IPONECCOB NPOKaTKH. [IpOMbBIIIIIeHHCE PA3BUTHE MPOKATHOTO Jeaa uMeer
zasHocTh Goaee 100 ser, B TO BpeMsi Kak HayyHOe HCCJeJOBaHHEe IpO-
1ECCOB NMPOKATKH — He OoJee 40 jer.

Han MOIoZOoro mpOKAaTUHKA MOXKET HPENCTaBAATH OOJBIION HHTepec
CpPaBHEHHE Da3JHUYHBIX ONpelesieHHH NpoHecca NPOKATKH. ITH ONpeje-
JIeHHd NPUBOASITCS HHUXKe B TOPSJAKe HX TOSBJACHUS B CIelHadbHOP MH-
Teparype.

I1. Mapunrep B cBoed kuure «Les théories du laminage 4 chauds,
usaandHoi B 1918 r., roBopHT ciaeaywollee:

«[Ipokarka mpeacraBaser coboit pabGounii upouecc, IIPH KOTOPOM
CAMTKH MOJIKHBI NepepadaThiBaThCsd B TOTOBYIO NPOJNYKIHIO, IPHYEM 3TO
JeqaeTcA TaKUM 06pa3oM, YTo HarpeTylo WTYKY NPONyCKalT uepe3 Bpa-
HIZOLKECH BalKH».

DTo onpexeseHue Moxer ObITh IPHHATO TONBKO KaK YIPOIIEHHOE
onHucaHHe mpouecca npokatkd. OHO yKa3wiBaeT HA OTHOCHTENbHO HE3HA-
4yuTeJbHOe pasBuTHE (DPAHUY3CKOH CHElHaJbHOH JHTEPATYPBHl TO BO-
NpOCYy NPOKATKM; QOCTOATENBLCTBO 3TO OBLIO OTMEeYeHO B INPEIHCIOBHM
caMero TpyAa MapuHrepa, KOTOPbIH OJHOBPEMEHHO YK43aJd HA MHOIO-
YHCJAEHHBIX HEMELKHUX HccleJoBaTesell B 9TOH obaacTH.

Onnospemenso npody. A. Pelita roBopurt cienyioiiee :

«Korpa aas paspaBauBaHuA TPHMEHSIOTCA Bpallarmoluuecsi BaJlKH, TO
[IpH 3TOM HMeeT MecTO Npokarka. Takum o6pa3oM MNpOKaTKa SIBIAETCH
IpoLeccoM PasiaBJAMBaHMs, MPY KOTOPOM Pa3AaBIUBAIOLIHM HHCTPYMEH-
TOM ABJAIOTCA BpAalalOUINecs BaJKH».

. ' A. Rejtd, Mechanische Technologie, 11 Bd., Budapest 1918. Hemeuxoe nananne:
Einige Prinzipien der theoretisch mechanischen Technologie der Metalle, VDI-Verlag,
Berlin 1927, S. 345—360.
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Ha”?ﬂT:Hgﬁene.neune MPOKATKH SICHO, IPOCTO ¥ JeNaeT MPOUEece BHOJHE

B 1920 r. BonpocoM ompejelNeHHst MOHSTHS NpoLecca IIPOKATKHU 34a-
HUMAJCA caM aBTODP ° W BHIBEJ 3aK/IOYEHHE, YTO HPOKATKA eCTh PasBep-
HyTas (opma mpouecca KOBKH, YTO SICHO CJAeAyeT U3 HJIEHTI/I'-IHOC’I?H neg-
LeCCOB H SABJICHHH, HX CONPOBOXAawiHX. CyMmHOCTL mNpouecca “p
KaTKH TaK e, Kak M IpOuUecca KOBKH TPH MNPOTHAXKKE, — 3H a qu
TebHOe YAAUHEHHNE U HeOGOJADBINOE yump'e;lne

[Tporecc NPOKATKH, TaKHM 06Pa3oM, ABMASETCS HE YeM HHBIM "KaK He-
TIPEPHIBHO JEHCTBYIOLIMM IIPOLECCOM KOBKH, BbIpakasch Marréma'mqe—
CKH, AHTETrPHPOBAHHBM NPOLECCOM KOBKH.

Heocnopangw J0KA3aTeJbCTBOM  IOJHOTO paBeHc'm'aa CVIIHOCTH
OGOHMX BHIOB A€(POPMalUH SBJSETCS TOT (AKT, YTO BHIABJEHHBIE nyrem
TPaBACHHA HapYXKHble W BHYTPeHHHMe (UIypHl HCTEUeHHs 'MeTallia
(uHaue, Urype! BHITECHEHHS) COBEpLIEHHO OJMHAKOBHI KaK B NpOKaTaH-
Hbl)li_,l TaK p NPOKOBaHHKIX noJocax (cp. ra, V).

0JIHO€ CXOJACTBO HanpsKeHui

2002% B S0 & np o UM B NPOKATaHHBIX M [POKOBAHHBIX NO-

K
./
/_..) —

dur. 2. Cxema npokarcu.

~——

bur. 1. Cxema KOBKH.

HcKmourTenbHO NOYYHTE/ibHBIM ABJAAETCH TG OGCTOATENbCTBO. UTO
npod. Tadenb u3MeHun onpefefenue Mmporecca MPOKATKH B ,ZIBy)’{ no-
CIEAYWOINX H3JaHHAX €ro MU3BECTHOH KHMTu. B mepBom usmamum «[Ipo-
KaTKa u KanuGposka Bankos» * Tadensb nmumer (crp. 12): «mpokarka ects
COBOKYNHOCTb NPOLECCOB MPEeCCOBaHHS, BOJOYEHHS H, KOrJAa paboune
BaJKH HMMEKT pasHble JHAMETPhi, PasMAajibiBaHHS MaTépHaJIa».

9To omnpejeieHHE BO BTOPOM U3AaHuH * ObIIO M3MEHEHp, H Ha cTp. 15
OMHCHIBAETCH CASAYIOMIUMH ciaoBamu: «Eule Pupx yxasm;aﬂ Ha cy'me-
CTBEHHOE OTJIHYHe MNpoLecca NPOKAaTKH OT BOJOUEHHS>.

Taear moasepr KpuTHKE CBOIO NEPBOHAYANBHYIO YCTAHOBKY B CBSi-
(:«Ix)u ¢ TeM, YTO OH B 3TO BPEMst O3HAKOMHJCH C KAACCHMYeCKHM TPYAOM

MHKa, HanucaunbiM 50 Jet Hazax °. Tadeab npu 3TOM yKasbiBaer, 4ro
fI0 BONIPOCY O npouecce NPOKAaTKH (PUHKOM HAaNMCAHO <«CaMoe Ba;i’moe,

2 E. Cotel, Ueber di : i i
schalal‘leien %0 eMerQO.le Grundsidtze der neuzeitlichen Walztechnik, ,,Montan. Rund-
ilh. Ruhfus, Walzen und Walzkalibrieren, Do
. y rtmund. 1921.
; I‘é,a r}} u[PifnukS, 1\‘)Xalzgn (led Walzkali})rieren. Dor’tmund.nlg%(tu1
wesen~ ‘Berlin ]87:1. ‘ eorie det Walzarbeit, ,Zeitschr. f. d. Berg-Hiitten- u. Salinen-
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camoe rayb6oOKoe M3 TOro, uTO H3BECTHO IO CYIIHOCTH Npouecca Ipo-
KaTKHu».

CpaBHMBas [IPOKATKy C BOJOYEHHEM, MOXHO YKa3aTb CJAEAYIOUIHE
OTMHYHS MEXAY HHUMH: .

1) cnoco6u fedpopmMaunu nIPHMEHsAEeMbBIE HHCTPY-
MeHTBHl IPU NPOKaTKE M BOJOYEHHH B KOPHE OTJHYaOTCH ApYr OT
Apyra,

2) npu NMpOKaTKe MMeeT MECTO y M O THeHH €& MaTepuana, Ipu BO-
Jo4YeHuH, HaoBOPOT, — yMeHbIIEHHE IVIOTHOCTH,

3) 4aCTHUYKK METalna B NPOKATHIBAEMOH i10J0Ce CKOJB3AT OAHH
M0 JAPYTHM, YTO TMPH BOJOYEHHH He MOXET HMeTb MECTa, B CBA3H C HeM
¥ MOJy4yaeTcsi yMeHblileHHe IVIOTHOCTH B NPOTAHYTOM MarepHale;

4) cTPYKTYypa MaTepuana NOJOC M3MEHSIETCs B 3aBHCHMOCTH OT
Buga jgedopmauny; popma yacTHu MarepHala MPH NPOKATKE OCTACTCHA
HeH?MeHHOH, PH BOJOYEHHH e OHH 6OsblieH 4acThi0 BbITATHBAIOTCA.

PaHbllle MPOKaTKy CPaBHHBAIH TaKXe ¢ MPOUECCOM NMPeccOBaHHMsd, Xo-
T8 HpeccoBaHHe HHYErc OGLIero ¢ NPOKATKOH HE HMEeT. OcHoBanueM
JUIS TAKOFO CPABHEHHS CHAYIKHAO TO NPEANONONKeHHe, 4TO0 OYATO BHICTY-
rarpouas 4acTb B KaAuGpe OJHOrO BaJKa BIPECCOBBLIBAET INIACTHYRBIA Ma-
Tepuas B yriayOiaeHHe APYTOrO Bajka, 4TO B JeHCTBUTEJbHOCTH HE

+ HMeeT MecTa.

_KopenHoe OTaMYHe MeXJY MPOLECCAMH IPOKATKH M NMPECCOBAHHSA 3a-
KJfO4aeTcss B TOM, 4TO YACTHIbI MaTepHaja TpPH IPeccOBaHHH CBOGOAHO
pa3faloTCs BO BCEX HANpaBIeHUsX, a MPH NMPOKATKe NPH HESHAUNTC]b-
FOM VIIHPEHVH JBHIAlTCs TOAbKO N0 AJHHE NPOKATHIBACMOH TMOJOCHL.

HecMOTps Ha COBEPIIEHHO HeBEPHOE CPABHEHHE IIPOLECCOB NMPOKATKH
M TpeccoBaHusi, elle W ceHyac Ha3blBAIOT BAaNKH C BBEICTYNAIOMHMY Ha-
CTSIMW IATPHYHBIMH, a C YIayGJIeHHBIMU KaaHOpaMi — MaTpPHYHBIMH. Xors
9TH HAMMEHOR2HHS COBMECTHO paGoTaiolleli napsl BajaxoB 00lleyHoTpe-
GUTeJbHBI, CeAyeT NPH3HATH KOPEHHOe OTIHUME MEXAy MPOKaTKOH W
fpeccoBaHHeM.

II. OBJACTb IPUMEHEHUSI U MATEPHUAJIbI IPOKATKH

IlpokaTtke MOTYT GBITb NMOJABEPTHYTH! BCe YEPHbIE M UBETHbIE METal-
JBl B CIIaBbl, KOTOpbie B TeMIIEPATYPHBbIX Ipe/enax NpOKaTKH Haxo-
IATCH B COCTOSIHHM KOBKOCTH.

He Bce ¢T€OPeTHYECKM» KOBKHMe CTalH, B YaCTHOCTM HE BCE COpPTA
craxeii, cogepxamue Gonbwe 1.7% C Moryr SBJATHCA MarepHaloM,
TOAHBIM [ TPOKaTKH, TaK Kak YCJAOBHAM JeHCTBUTEAbHON KOBKOCTH
COOTBETCTBYIOT TOMbKO CTaau ¢ cojepxanuem C Huxe 1,7%.

B OpOKaTHBIX Li€XaX MHPOKATHIBAIOTCS TONbKO Te CTAlH, KOTOPBIE
6aanaoT O0JbINOH HJAACTHYHOCTHIO IIPH Harpese ¢, MaxkcumaiabHoe
cofepxanne C B Craiy, NPH KOTOPOM ellle BO3MOXHA JIETKas 1 Gecnpe-
nsiTCTBeHHAs ApOKatka, — 3To 0,95, OKpyrieHHo 1%. 1O 03Ha4aeT, 4To
CA0KHBIE TPOdHIST MOXHO NMPOKATHIBATh TOJMBKO H3 TaKoW CTajH, B KO-
Topoit npH moboH Temmeparype nedpopmanuy, a TaKxe B clydae OX-
A@XTEeHHs 3TOH CTaJH N0 SBTEKTHUeCKOH JMHuM, He Oyaer MMETb Me-
sra o6pa3oBaHHe LEMEHTHTA.

6 E. Cotel, Der Siemens-Martin-Ofen, Otto Spamer Verlag, Leipzig 1927, S. 129.
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Taxkum 06pasoM CBOGOAHO MPOKATHIBATLCS MOTYT TOAbKO Te CTalH,
xOTOpBle Ccozepikar KodauuecTBO C KaK MaKCHMyM, COOTBETCTBYIOIIee
CTPYKTYpe TepJaurta’.

B /eACTBUTENBHOCTH TPH COOTBETCTBYIOLUHX YCAOBHAX M Mpe-
JOCTOPOXKHOCTSAX MOMKHO MPOKaThIBaTh TaKXe CTAJIM, COAep:Kallie
Goabule 1% C. Heo6xoanmo noiyepkHyTh, 4T0 GOJee MJH MeHee ViOB-
JEeTEODHTENbHO HPOKATHIBAIOTCA CTaau ¢ cojepxanuem C He BbI-
we 1,3%.

Cnoco6HOCTL KOBAThCS M NPOKATHIBATHLCS HAXOMMTCA TaKkKe B 3a-
BHCHUMOCTH OT BJMSHUS Psiia APYrux ajneMentTos. Craiu, JerupoBaHHbIE
W n raaspbiv 06pasoM Ni, 1OKa3eBaiOT, HampUMeEp, NOBBIIEHHYIO
I/IaCTHYHOCTH TIPH HAarpeBe W MeHbllee COMPOTHBJEHKE ropsidedl aedop-
Manun. SaeMentsl S, O, As u Cu, Ha0GOPOT, yXyAIIAT VCAOBUSA Je-
dopMaunK M MOTYT B HEKOTOPBIX C/AyuasX cAelaTh CTadb KPAaCHOAOM-
KOM, YTO BEJET K NOJHOH yTepe CHOCOGHOCTH NMPOKATHIBATHCH °.

Tax Kax conpoTupjeHHe MaTepHalda AeOpPMaLHH BO3PACTAET C MO-
BB'LIEHHEM CKOPOCTM 1pomecca aedopMapyiH, To HOITOMY HeOOXOIHUM
Gosee TBepible, BHICOKOYIMEPOJHCTBIE CTalh C TOBBIIIGHHBIM COMpPO-
THBJICHHEM U NOHWKEHHBIM Y/JAMHEHUEeM KATaTh TPH HEGOJBLIHX 06Xa-
THAX H HeOOABImIOH CKOPOCTH NPOKATKH.

Ha oCHOBaHWH BBIHIECKA3aHHOI'O ¥ AAHHLIX TPAKTHKM CJAEAYET, 4YTO
B QIPOKATHOM Jele HaHuboJee PAaCpPOCTPAHEHHBIM MaTEPHANOM IS TpPO-
KaTKy SBASCTCH CTalb ¢ coxepxanneM medee 1% C. Craau ¢ comepxa-
ngeM 1—1,3% C, kak Bbllle GHIIO YIOMSIHYTO, NPOKATHIBAIOTCS TPH
OCOGBIX YCJHOBHSIX JJISi CHIELUANBHBIX liedell (JAe3BHS Ads Ge30macHbIX
OpHUTE U AD.).

B cnpaBounuke «Hiitte» ® umeercst cBoixa nanbosee YIOTPeGHTEMb-
HbIX HW3AeNMHA TNPOKATKH, HMEIOIMX HPOMBIHIIEHHO-TeXHHUYEeCKoe 3Ha-
YeHHe, U3 KOTOPOH BHIHO, YTO Jdxe Hanboidee TBepAble M3IENHS M3FrO-
TOBJIEHBl U3 CTalH c cofepxanneM C Mesbie 1% (taba. 1).

dta Tabauna HuXe NPHBOAMTCH B CHABHO COKPALIEHHOM BHIE.

M3 sToft TaGmuubi MBI BUJHMM, YTO BEPXHSISI TPaHMNA cogepxanus C
B XOpOIIO HPOKAaTBIBACMBIX CTalAX He IpeBpimaer 0,8%, a Heo6XOxu-
MGOCTb B POKaTKe CTaled ¢ copepxanvem Soabile 0,8% C upessBwluaiiHO
pelKa.

Yro Kacaercsi HUKHero npejena coxepxanus C, TO 34ech He HMEET-
Cfl, HUKaKMX OrpaHuueHHH; dem wsirde crafdb, T. €. yeM OelHee OHA
yrA€ponoM, a rIaBHBIM 00pa3oM, NpHMecsiMM, TeM Jerye OHa MpOoKa-
ThIBaeTcs.

Haubonee pacnpocTpaHeHHBIH CHMEHC-MapTEHOBCKHH CIOCOG MIABKH
Iaer CTajdb ¢ MHHHManbHbiM cozepkannem C 0,05%.

Kak Buxno m3 tabu. 1 onpeneleHHOMy NPONEHTHOMY COfepxaHui0 C
COOTBETCTBYeT OIIPEREJNEHHOE CONpOTHBJIEeHHe. Tak Kak BEAUUHHA CO-
NPOTHBJEHHUS 3aBHCHT TaKiKe OT COAEpKaHHA mpuMeceit Mn, S y P B
CTajgH, TO HE Bceraa OmpejAeNeHHUMY CoaepxaHHio C COOTBETCTBYIOT
BCJIHYNHBI CONPOTUBACHHA U YAJMHEHHS, NPHBEJeHHble B Tabjiuue. dTa

_ TE. Cotel, Die Grenze der Warmbildsamkeit des Stahles, .Zeitschr. f- d. Berg-,
l:lutten: u. Salinenwesen“, Berlin 1925, Bd. 73, ferner E. Cotel, Limite de 1a mal-
léabilité 4 chaud de l'acier, ,Revue Univ. d. Mines®, Bruxelles 1926, H. 1.
8 Werkstoffhandbuch ,Stahl und Eisen“, 1927, E. J. 2,
® Hiitte, Taschenbuch fiir Eisenhiitterleute, 1V, Auflage, S. 735.
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TABAMUA 1

Cnonxa HauGollee XONOBBIX NPOKATHLIX H3NeNwli HA yraepoOAHCTON CTajku

Conepxanue | Conpotusie-
yrngpona HHe ' Yaausenne Mpumenenuc
B Y, B Ke/MM? | B Ofy
0,06 34-35 1\| 3034 [IpcBoioKa, TOHKONUCTOBOE XENE30 M JMCTH
i ANSl APECCOBaHHA, TPYOLI, 3aKIENOYHOE
E Heneso, Lenu
0,09 36-37 + 30-32 JIHCThI, MOKOCOBOE Kene3o, MPoBOJOKA, 06-
' PYYHOE *eJe30, NPOBGAOUHBIE [BO3LE
0,12 . 38—40 | 28--30 ! Kax B npemmmyuwleit cTpouke. Kpome TOrO:
CTpOMTEAbHAs CTafdb, TOPLOBOE KENE30,
KOTeAbHblE JHCTHI
0,16 40—42 28 [Noaknagourble NAMTH, BHHTbI, KOTE/IbHbIE
; JHMCTHI, Keneso s J0MaToK |
0,20 47 ! 26 Inaapt, OCH, NOKOBKH, BHJbI
0,25 - 52 ‘ 24 Ocu, Bangaxu, pyaHuyHble PeNbCEl
0,35 : €0 ! 20 Peabcol, 6anaaxu, aemexa
0,45 " 70 16 Peanchl, MONOTKH, KPIOKH, HOXH LI HOXHHULU,
; ! NIPYKHHB, KOCHI
: 0,55 78 12 TpamBaiitble peabcH, pesubl AAf XOJMOAHOH
l PE3KH, KOCH, KaHATHAd [POBOJIOKA
-0,65 87 u 9 CHapsapl, pymelHbie CTBOAbL, JIHCTHI s M,
} 6ypaBa Mo KaMHIM
' 0,75 96 6 Cuapabl, CaM03aKaAUBAIOIHICT HHCTPYMEHT,
i l BaNUAbHUKH, PE3Nb, IAPLI A4 [HaPOBBIX
! MeJbHHIL
0,8 ’ 100 -105 l 1-5 lIpoBosoxa s 30HTHKOB
f i

pasHHLa, OAHAKO, TIPAKTHYECKH He3HAYHTENbHA, H N03TOMY 3Ta Tal/auua
7Jis VCIOBHH IPOH3BOJACTBA BHOJHE AOCTATOYHA.

Onpejesenye BeJUYMH BPEMEHHOIO CONPOTHUBJAEHHA H YAJHHEHHS
a5t craiedl ¢ MPOMEXYTOuHbIM cojepxaHuem C HOBOJBHO NPOCTO. 3HA-
YeHHs 3THX BeJMYMH MOTYT OBITH NOJYy4YeHH 06e3 CNELHANbHOIO MNOJA-
cyera M3 FpadHKOB BPEMEHHOTO CONPOTHUBJCHHS M VAJIMHEHNS, Tped-
CTaBJeHHBIX Ha (ur. 3, COCTaBJAEHHBIX aBTOPOM Ha OCHOBe {oJiee yeM
600 paspmiBHBIX 1po6. DTu rpacduky, HauuHas ¢ 1915 r., MOCTOSIHHO
ONpPaBABIBAIOT CBOE HAa3HAYeHHE. )

B ¢BfI3u C TeM, YTO cTajenuTefHple lexa He Jal0T W He MOryT AaTh

. BIIOJIHE TCYHBIX aHaJM30B, NMPOKATHbIE I1IeXa BBIHYXKJIEHBI 3aKa3BIBATh-

ceGe MeTaM C ONpeJeNeHHBIMH AONYyCcKaMH IO yraepody. B mnpaxruke
NPHHATO 3aKa3biBaTh MATKHE cTajdu ¢ gomyckom no 0,05% C, teepabie
cranu A0 0,1%. [Ipyu 3akaze HA MeTaal, TAKUM 0OpPa3OM, BCEr/Ja JTOMACHBI
6bITh 0OyCaOBAeHB gonycKHn wian no C, oxpyraenHo 0,1%, wau mo co-
NPOTHUBJIEHHIO Ha Pa3pbiB B 10 xrimm®.

OTH AONYCKH OBIIH TIPHHATH BCEMH CcTaneo0pabaThiBaloMMH Npea-
npusttiamu 1o 1914 r.

Ecnu kako#-nu60 MalIHHOCTPOUTENBHBIR 3aBOJI 3aKa3biBaeT NPOKAT-
HYIO 3arOTOBKY, Hanpumep c coaep:xkauueM 0,35% C, uau c conpoTuBie-
uxem 60 xriMm®, To AOJMKHBI OBITH OrOBOPEHbI Ipelebl 10 C or 0,3 ao
0,4% W NO BPEMEHHOMY COTPOTHBJEHHIO OT 55 10 65 Kr/MMm’.



Besikasi cTanb mejaBepraeTcst NPOKAaTKE B HAFPeTOM cOCTOSiHMM, [lo-
STOMY HeOOXOJHMO YYHTHIBATH TaKkKe ee (PH3MYEeCKHe CBOMCTBA. Ipo-
KaTka NDOW3SBOJMTCA B Npefenax temmeparyp ot 1300 zo 900°. [lo
BOBMOXKHOCTH IIPOKaTKy HAalAO HAYMHATh IPH MAaKCHMalbHO BHICOKOH,
JONYCTAMOH JUIA J@HHOrO MartepHana TeMmmepatype. [lpu Temneparype
nue 900° nmpokaTKa BeETCH B MCKIKYHTENBHBIX CAYYasiX.
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®ur, 3. Fpapuk CONpOTHBACHNA H yANUHEHWS NpPOKaTaHHOH CTanm.

Bricokas temmepaTypa B KOHlUe NPOKaTKHM HEOGXOMHMa He TOJbKO
TIOTOMY, 4YTO ¢ MOHHMIKEHHEM TeMNEPATYPhl YMEHbIIAETCS NJ/aCTHIHOCTD
MeTajlna, HO OCOOEHHO NOTOMY, 4TO, BO-IEPBBIX, MPOKATKA MpH HHM3KOH
TEMIEpAType TpeGyeT 3HAYMTENbHO GOJBIIEr0 Pacxoia SHEPFHH, BO-
BTOPHIX, OCTBIBIIMI MeTas1 ObicTpee BhipabaTbiBaer Kaaubpel U, HaKO-
HEL, TaKXKe MOTOMY, YTO B MeTaslle, MPOKATAHHOM IIPH HUBKOMH ,TeMl'[e-
batype (uume 900°), O6BIUHO BO3HHMKAIOT CHJIbHBIE BHyTpPeHHHE Ha-
npsiKeHwus.

ITo XKesy u Pugemo senmunna BPEMEHHOI'0 CONPOTHBJIEHHS] Harpe-
TOH cTamu KoseGneTcs B apeaenax oT 2,0 510 10 kr My . B Ta6a. 2 atH BE-
JUYHRDB] IPeACTABAEHD! AN PA3AHYHBIX TEMIIEPATYD uepes ka)Kable 50° 10,

1 Hiitte, Taschenbuch fiir Eisenhuttenleute, IIl. Auflage, S. 732,
10

1

M3 Taba. 2 BHAHO, UTO COMPOTUBJEHHE KHCTEUCHHUIO HATPeTOH CTaAM
TIpyU TeMNeparype KOHLA [IPOKATKH NPHMEPHO B HfATh pas GoJblle, Yem
npH TeMIlepaType Hauajga IPOKAaTKH, OTKYJAa CleJyeT, KaK Bblllle B Obl-
JO YKasaHo, HeoOXOJHMOCTb JOOHMBAaThCSt BO3MOKHO BBICOKOH TeMIie-
parypbl KOHII2 IIPOKATKH.

TABAHUA 2
Besinyunbl conpoTuBieHus Harpertoit ctanm

ConpoTtupieHue Jlanenne ucre- |
Temneparypa s °Ll pa3priBy yeHHs '
B KzjMu® B K2/mMMm? ;
800 — 10,3 |
N 850 8,50—11,25 — }
900 7,94—10,50 8.1 |
950 6,96— 9,20 — |
1000 5,75— 7,60 6,1 |
1050 4,45— 5,95 — :
1100 3,30— 4,40 ] 4,4
’ 1150 2,30— 3,10 ! — ‘
1200 1,55— 2,08 » 3.0 |
Bointe 1200 — ! 2,0 i

BricTpo yBeanuuBaolieecsi JaBlieHHe HCTEYEHHS!, yBEAMIHBAIOILHICS
pacxoJ{ HepPruM ¢ IMOHKXKEHHEeM TeMIepaTypbl IPH NPOKATKe Kelesa,
4 TaKXe YMEHbINAKOMIAACH [IACTHYHOCTD SABJAAIOTCH OCHOBAHHEM U OJAHO-
BPEMEHHO OO0bACHEHHEM OCHOBHOTO 34KOHA MPOKATKH, 3aKJKYaiole-
rocs B TOM, 4yTO OOXaTHf (YMEHbLIEHHs CeueHHst) OT NPOXoha K Ipo-
X0ZY AOJKHBI IIOCTEINEHHO H COOTBETCTBEHHO YMEHbIATbhCA.

KararoTcs Bce Te «nmpoduasi», ceyeHHs KOTOPbIX MOTYT GBITb BhIpe-
3aHbl B COBMeCTHO paboTaroiiell mape BaIKOB, NpHuyeM NOJ0Ca NPH IPO-
Xoje yepes Kaaubp JAOJXKHA TOYHO ero BHINOAHATL Oe3 o6pasoBaHuA
3ayceHNeB WUaH, Hao00pOT, HeBLINOJHEHHS KajauGpa.

Bce xotopble sicHO cefe NPEACTABASAKT ABAa COBMECTHO paborarn-
IMX BaJxa M Bpe3aHHbie B HHUX KaauOpel, MOTyT Tak:ke Jerxko cebe
NpeacTaBuTh, Kakue Npoduas He mnojamamTtcs npokartke. Camo coboi
pasyMeeTcs, YTO HUKakoi npoduap (BepHee, KaiuOp), KOTOPBIH INOJ-
JaeTcsi MPOKAaTKe, He JOJIKEH MMEeThb HHMKaKMX YriyOleHdu#l B JHHHAX,
BEPTUKAJIbHO WM MOYTH BEPTHKAIBHO OTPAHMUYMBAIOIIMX KanmubOp, Tax
Kax BBIIOJHEHHe TAKUX CedeHHH Mpu NPOKATKe COBEPLUIEHHO HEBO3MOXK-
Ho. [lpumepoM MOxer CAyxuTb IPOKATKa KeJoOuaThiX TpaMBaHHBIX
peabc «PeHHKC», TPH KOTOPOH AJs 00pa3soBaHWsl KagaBKH IPHMeHAeTCs
BCIOMOraTedbHBIH POJIMK, BPAlL@lOIMHACH Ha BepTHKa/JbHOU OCH.

Kpome 3THX YHCTO TeXHHMYECKHX IPHYMH BO3MOXHOCTH TIPOKAaTKH
HeMaJOBaXHYI0 POJb MIPAeT BOIPOC IKOHOMHUHOCTH Tpouecca. Boi-
TOJHO BKJAKYaTh B MPOrpaMMy NPOKAaTKH TOJbKO Takue Opoduis, NMpH
KOTOPHX CTOMMOCTb YCTAHOBKH (BaldKH, MPOBOAKH u T. A.) OBICTPO OKY-
TMaeTcsl, 9YTO BO3MOMKHO, eci 3TH npoduas B OOMbHINX HAM MEHbHIUX
KOJHYECTBAX, HO MOCTOSHHO, UMEIT cipoc. ViMeeTcs OYeHb MHOTO IIPO-
duael, NOAJAOIWKXCA TPOKATKe, KOTOPble BMecTe C TeM 3KOHOMHYECKH
ce'G He OKyNaloT.

OcHOBHOM NPOAYKIHEH NPOKATHBIX NEXOB SBAAETCA MPOHU3BOICTBO
6aN0K, CTPOHUTENbHBIX Npoduiaell, DPYAHMUHBIX ‘W KeJEe3HOMOPOKHBIX
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pesibC, IWmal ¥ TOProBOro MPYTKOBOTo Keae3a., Ecau KakoH-mudo npo-
KaTHBIA LEeX UMeeT BO3MOKHOCTb IPOU3BOAUTH IKOHOMHUHO KpOMe 3THX
npoduedi TakKe OTAEHNbHbIE COBPEMEHHbIE Npouas, To 10 yKa3biBaeT
Ha MCKYCCTBO PyKOBOAMTeNeH MPOM3BOJACTBA. He mnommemur HHKaKoMy
COMHEHHIO, 4TO BBIFOJHOCTH TOFO HIM HHOrO ITPOKATHOTO NIPOU3BOL -
CTBAa 3aBHCHT OT TOTO, JOJKHO JIM OHO NMPOMSBOAHTH MHOTIOYHCJEHHbLIE
NPOHIST B MambiX KOJHYECTBAX MM HMEeTCH BO3MOMKHOCTD [IPOK3BO-
AUTh Majoe. UHCIO TPOpHUIeH B GOJbIIMX KOJHuecTBax. B nociae HeM
cAydae TIONYy4aeTcsi 3KOHOMHSI HE TOJNbKO OT COKDAILeHHS KOIHYECTBA

NEPEBAJIOK U MepeCTPOEK, HO TaKXe 3a cuer YCOBEPIUIEHCTBOBAHHA pa3s-
THYHBIX T[IPHEMOB IIPOKATKH.

IIl. BAJIKHA

Onucanne 060PYAOBaHHS NMPOKATHBIX LEXOR BXOJIHUT B 06JacTb Me-
TQILYPTHHECKOTO MAIIHHOCTPOCHHS, B CBSI3M C YeM MO 3TOMY BOIIPO-
Cy B 5TOH KHHFe CKa3aHO OYeHb Majo. Ha 3TOM OCHOBAaHMHM MOXKHO Gbi-
10 TaKXKe HE FOBOPDHTb O BajKaX, HO B MAHHOM CJAyYae HWMEET CMBICH
OCTAHOBHTBLCSE HECKOMbKO MOApoOHee HA ITON BaKHEHLIEH JeTaldu npo-
KaTHOTO TIPOH3BOJCTBA.

B oanux cayyaax B nmpokatHoM neqe NDHMEHSIOTC TOMBKO CTadb-
Hbl€ BaNKM, B APYrHX — 4yryHHble, Mmeerca ueantfi psg TIPOKaTHBIX
H3JIENHHA, KOTOPble B PaBHO CTENEHH XOPOILIO IPOKATHIBRIOTCA B 4y-
TYHHBIX W CTAJIbHBIX Bajkax. Baiku M/si TSlKeMOH NPOKATKH, yepHOBbIE
BaIKH NpH GOJBIINX AABIEHHUAX, BAIKH C TAYGOKHMH Bpe3aMH u st
KPYNIHBIX CeYEeHHH OOBIYHO H3rOTOBASIOTCH H3 JUTOM CTaJH, BO Bcex
APYTHX Cay4anaX NPOKaTKH — u3 yyryHa. OObsicHeTcS 3TO TeM. 4TO
CTIbHBIE BajKy, BC/AEACTBHE WX OOJbUIOH NPOUHOCTH, OCOGEHHO MX
GOJbIION YNPYTrOCTH M BASKOCTH, CHOCOGHDI BBIACPKHUBATh OOJbIIHe:
A4BJCHHS, B TO BPEMS KaK YYTYHHble BAJKH TAKMM BbICOKHM TpeGOBa-
HUAM TIDOYHOCTH He OTBewaloT. C ApyTo# CTOPOHBI, JHTHE CTaJbHBIE
BAJKA MOTYT NPHMEHATbCS TOJBKO AJsi YePHOBOH MPOKATKH, TaK KaK B.
Caydac [POKATKM HEMHOTO OCTBIBIHEH MOJOCHI HOCJTEAHSIA OCTABJILEeT Ha
CTANbHBIX BaJKaX OTNedaTkH. Kpome toro npu mpokaTtke ropsayux noaoc
HaOJMIOfaeTcA ABJEHUE TPHIMIIAHHSA, UTO IPUBOJMT K HaBApHUBaHWIO Ha
Kamubp yacTudek Meralna. B tom u ApYyrom Cayuasix noBepxXHOCTb HpO-
KaTbIBAEMbIX HBJeJHI BBIXOJHT CHIAbHO LIEPOXOBATOM.

Banku B oTHOWEeHHH MaTtepuana u cnocoba UX H3rOTOBAEHUS MOTYT
OBITb pasbuThl Ha CleayouIHe Pk

1) uyryHasle Badku:

a) OOBblYHBIE M3 CEPOro YyryHa,
b) noayTeepatie,
C) M3 B3aKaNeHHOrO YyryHa;
2) cTaJbHbie BAaJdKH:
4) JHTble CTAJbHHIE,
b) koOBaHble CTajdbHbIE.
C) M3 3aKaJeHHOIO UYTryHa;

Bosbuiass 4acTh TOProBBIX ¥ JIErKHX npoguies, KaKk NPaBHIo, NIPO-
KAThIBACTCS B YYTYHHBIX BaiKax, 6ojee TskKedble NPOMHUIT HA OXHHX

34BOJaxX KaraloTCsl B UYTYHHBIX BaylKax, Ha APYIHX — B CTaJbHBIX.

LIEI.')HOBI:)I(’, H O6GXXHUMHEIe BaJIKH H3TOTOBJSAIOTCA HUCKAIOYHUTEABHO H3
CTaJH.
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Ha ocHOBanun BbllleckasaHHOTO He NPEACTABAAET HHKAKHX TPYA-
HOCTeH PEWIHTb AJsl KaXK/Or0 OTAENbHOTO C/Iydas, H3 KaKOro MarepHaJa
JOJUKHB! ObITh M3TMOTOBJEHBl T€ HJAH HHble BAJKH.

Bonpoc o marepHase BaJKOB JAOJKEH YMETb DelIaTh KAaXJblH, UMe-
JOWHUH IeI0 C BaJKaMH, TaK KaK 3TOT BOIPOC, €CAM MCXOAUTh H3 Heob-
XOAMMOCTH TOJNYYaTb XOPOWIYIO, HHCTYIO NPOAYKIMKIO, €CTb BONPOC
60JbIIOH TPOM3BOACTBEHHOMH BaxxHoCcTH. Hepenxo MOXKHO HabJoAaTh
Ha HEKOTOPBIX 3aBOJaX IPUMEHeHHe /A ONpedeNeHHON HeAu cTajb-
HBHIX B&JKOB, JalomMX B paboTe Oe3ynpeudble TEXHHYECKHE M DKOHO-
MHYECKHE De3y/bTaThl, ¥ B TO XKe BPeMsl Ha APYFrMX 3aBOAaX IPHMeEHs-
0TCA AJIS TOW 2Ke Hejy uUyryHHbie BajK{ TaKKe C XOPOIIHMH pesyJb-
TaTaMH. )

Takum o6pasom BRIGCD MaTepHala I BAAKOB HHOTAA B GOJBIHEN
CTeNeHH 3aBHCHT OT YMCTO MECTHBIX YC/JAOBHIH, YeM OT OCHOBHBIX MOJO-
JeHHH. BoJblell 4acTbio 3T0 HaxoJMTCHd B 3aBUCHUMOCTH OT TOTO, KakHue
BaJIKH, YyryHHblE MM CTaJbHBIC, JyUlllero KadecTBa W HauboJee BHIFOLHO
CMOJKET NpHOOpecTH NPOKaTHLIN HeX. [IpokaTHble nexa no nexoMy psay
TIPHYUH OXOTHEE BCCrO INPUMEHSIIOT BaJdKH, H3TOTOBJEHHBIE Ha CBOEM
3aBoje. MIMeHHO No3TOMY HEOOXOAMMO ObITb OCOGEHHO OCTOPOXMHBIM B
JaHHOM Bonpoce, Eciau kauecTBO BaJKOB, OTJIMTHIX Ha CBOEM 33aBOJIE,
HENLOCTATOUHO Xopoluee, TO XOTSl OHM CTOAIT JAELIeBJe, UEM H3rOTOBJEH-
Hble Ha CTOPOHe, BCe K€ KOHKYDHPOBATb C mocjaegHHUMH, GoJiee A0OpPO-
THMH, HO 3aTO Jydlllero KayecTBa, OHH He MOryT.

[TpuMeHenre BalKOB HAWJYUIHErQ KaueCTBa HYXKHO PEKOMEHJI0BATH,
TOTOMY YTO ILIOXOe KAuecTBO HMX BEJET He TOIbKO K MOBBLILEHHIO pa-
CXO/M0B Ha HMX, a CKa3blpaeTcsd TaKXKe M Ha KauecTBe INPOKATHIBAEMO

HH.
npo‘ﬁrgnxacaea‘m XUMHYECKOTO COocTaBa MarepHajia BajlKOB, TO 37ecChb
He YJaeTcsd BBIBECTH KaKHX-AMOO0 OIpeAeleHHbIX 3aKOHOB; IIPH 3TOM
BCe-TAKH KeJjaTeJbHO He IEePEeXOAHTh HM3BECTHBIE T'DaHHIBI.

Karx Matepuan OGLIKHOBEHHBIX UYVTYHHBIX Ba/lKOB cebs omnpaslald
YVIVH CAeXYIOLIero COCTaBa:

C 2,6—2.85%/,
Mn 0,7-0,90%,
Si 0,5—0,90¢/,
P wmenbwme 0,50,

Quenr Ba)KHO HMETb COJepKaHue Si O BO3MOMHOCTH HH3KHAM ¢
TeM, 4TOOBI TOBEPXHOCTb OGPAGOTAHHBIX Ba/KOB Oblia  JOCTATOYHO
TEePAOH M TJIaJKON M 3THM CaMbiM OOGeCleuuTb YHCTYHO IIOBEPXHOCTh

2 KU HH.
rOT?I%OHH HHI/IPS(})(J(I)}I\]/I Iéo-nep;}cannn Si, rTaJKOH W IUIOTHON TOBEPXHOCTH H3-
HOC BaJKOB 3HauMTeNbHO ‘MeHblie. Hauiaydnine BAIKH, KaKk IPaBHIO,
OTJIHBAITCH M3 OTPaXaTeJbHBIX (TMNaMeHHBIX) neued .

MoayTBepAbIC BAaMKH OTIHBAOTCA B METALIMUECKHUE dopmnt
(KQKI/IJII/I); M3HYTPH BbIMa3aHHble [VIMHOW, H TNPUMEHSIOTCH, TJA4BHBIM
06pasoM, 1Jsi NPOKAaTKH NPOMUILHOrO Kede3a B OTAGIOYHBIX KJLeT;lX:

BaZku M3 3aKaJNE€HHOTO UYyTVHa MOPUMEHSIOTCS Als UM
CTOBBIX BAJKOB IPH IIPOKATKe IMOJOCOBOrO Kejxesa H OCOOeHHO s

11 B, Osann, Lehtbuch d. Eiser~- u. Stahlgiesserei, 5. Auflage, W. Engelmann,
Leipzig 1922, S. 160,
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IIPOKATKH JHCTOB. Marepuan CTambHBIX BalKOB Jias OTAENOUHBIX BaJj-
KOB COAEPKHMT, Kak mnpasuio, 0,6—0,8% C. Copepxanne C B 06kum-
HBIX BaJKax He AOMKHO npesbimars 0,45—0,5%, tak kak CTalbHBIE
BalK# ¢ 0oJee BHICOKMM cOJep:xanuem C 6oaee moaBepIKeHbI 00paso-
BAHMIO TPEINMH NOA BAMSHHEM BOS3/ICHCTBUS OXJAXIAOIIEf BOABI WM
EO3/yXa. '
CranbHBle KOBaHble Badku TIPHMEHAIOTCSE B OCOGBIX CaIy-
HasgX, B YACTHOCTH TOTAA, KOTAA COOTHOILEHHe MEXIY AaBJeHHEM Mo -
KaTKM M JHaMeTPOM BaJKOB 0c060 HeGJaronpusTHo. 3akajeHHble
CTaMbHbIE BAJKH NPHUMEHAIOTCA I3 XOJOLHOH 1l POKaTKuWU,
Peaxo npuxonurcs OTMedaTb, YTO HHIKEHED-HPOKATYHK BefeT Clie-
UHAIbHYI0 KHHFY BaJKOB BCEX CTAHOB MJM BCEr0 CKJAAJA BAIKOB. [pu

BEJEHHN TAKOH KHHTH KaXbiHl BaJOK MMeeT CBOI «POJIOCHOBHBIR JHCTY

(nacnopt). Pasjensl Takoro Jamcra MOTYT OBITb MNPHMEPHO Ccaeny-
IOIIIMH :

1) nasBanue auTeHHOMH, OTJIHBAIOIICH BaJKH;

2) XMMHYECKHH aHaau3 MaTepualia BaJlKOB;

3) AvaMerp BaakoB, Bcerna H3MepsieMbIHl B OJHOM M TOM e Ka-
anope;

4) BeC NPOKATAHHOH Ha 3TOM Ba/IKe MPOAYKUHH B NPOMEXYTKe
MeXAY ABYMSI OGTOUKAMH;

9) BpeMA W TPMUMHBI HOJOMKH eex, .BpeMs M cnoco® CBapku
INeeK U T. A.

Has KHHTH BaiKOB MOXHO NpPUMEHATH dopMy, mokasaHHyl0 Ha
Taba. 3. Kawawiii pykoBoaMTesn NPOKAaTHOTO 1eXa MOXeT Ha OCHOBe
STOH KHHWITH MMeTh: NPEJCTaBICHHE OTHOCHTEIbHO IPHIOJAHOCTH BAaJKOB
M3 MatepHaja JAHHOTO COCTaBa, d TAKKE O Ka4ecTBe PabOTHI JAuTEHHO.
ITa KHUr'a BaJKOB II0KA3bIBAET TAKIKE, IPH KAKOM pasmepe auamerpa rno-
ABNAETCS HEOOXOAMMOCTD B CMEHE TOTO MJHM MHOI'O BAJKA,

TABJIHLA 3
Macnopr Baaka
Haspanne Banka. . . . . . .
Marepnan Banka . . . . . .

Bec Banxa
XHMHYECKHH
Yeprex | PupMa, or- | amaaus B 9, |Duamerp xa- Hpnﬁ nacaex.
NMBAIOWAS anbpa HEH mepe- Tpumeuanue
BaJika BANKH B um  |BATKE MPOKa-
C|Mn| S|P TaHo B m

| A
I ]
| i NN

J
|

o

] | |

EcrectBenno, urto HauaydiliimMy BaJKaMu OYRYT Te, KOTOPhle NMPoOKa-
Talu HauGoJbINee KOJMYECTBO I'OLHOTO MeTa/jla IIPH HEeYyacThiX OOTOY-
KaX, CIelOBaTe/bHO, IIPH MAalIOM YMeHbllIeHHH AHaMerpa. ATOMY TpeGo-
BaHUIO OTBEHAIOT BAJIKH, M3rOTOBJEeHHbIE W3 IIOTHOT O 10 BO3MOXKHOCTH
6ecn?pncroro METa/Mna ¢ TAAAKOH MOBEPXHOCTBIO U OXHOPOAHOH CTPYK-
TYPOH, UTO OBIIO YXKE YKa3aHO BLILIE,

14

| |

PeryaspHas nepeTouka BR/IKOB fIBJAETCA BaKHOHN 3ajmaueit B mpo-
KaTHOM JeJie; MMEHHO N03TOMY COBepILIeHHO HENPaBHJIbHO BaJbI[eTO-
KapHblé MacTepCkHe BBLIENATb B CAMOCTOSITENbHble eAMHHNbI. Ecau mo.
MeCTHBIM YC/JIOBHSM IIPH OTCYTCTBHHM CBOOOAHOH MJOLIAZM HET BO3MONK-
HOCTH MMETb BalbL€TOKAPHYIO B MPOKATHOM IEXE, TO NPH 3TOM 110 MeHb-
el ‘Mepe OHAa JOJUKHA OblTb NOAYHHEHA AAMMHHCTPAUMH TPOKATHOTO-
uexa. HemonyctuMo nepeBo3uTh Ha GOJbIIME PACCTOSHHS OT HX Kie-
TEH TSKENbIe BAJKH M5t NEPETOUKH WM ULIHGBOBKH, H TOITOMY HYIKHO
CTPEMHTbCsE  cOJMMKAThb  BaAbLETOKAPHBIE CTAHKH C  IPOKATHBIMH
CTaHaMH.

TABAMIA 4
HcnbiTaHHble pasMepni BalIKOB Pa3JHYHBLIX NPOKATHLIX CTAHOB B MM

. Haumenosanne I = §<= Danna gg = g gg
Cran I Ex | s 50 | =8| 38
BaJKOB P Eg z meeK = 52 | =@
38 |58 CENE-¢-RE=§-
KpynHocopTHbIH O6xuMHbie 2500 { 900 450 480 | 290 | 450
Pesepcusno orae-
JOUHbIE 2000 | 770 400 400 | 250 | 380
CpexHECOPTHBI Tpuo uepHoBblE 1800 | 600 |310—360| 340 | 200 | 320
Caankue 600 | 470 250 250 | 170 | 9235
Otaenoanmpie 1100 !
1200 | 470 | 250 *| 250 ; 170 | g5 |
1250 ‘ !
1400 ,
MéakocopTHbift Tpuo uepnoenie I | 1300 | 530 {250—310 265 i 200 | gz
Tpxo uepsoseie 111 1150 | 400 190 220 , 130 ; 1go !
Tnankue 500 | 280 170 156 © 127 | 50 |
OTenoynsie 500 | 280 170 156 1 120 | 50 |
| .
| 800 i

Cknan BaJkoB AOJKeH ObiTh TaK PAaCHONOXeH, 4TOObl BaJKH OblIM
JOCTYIHB OCMOTPY H BO3MOXKHO OblIO WX Ge30macHO u 6e3 3aTpyjaHe-
HHI JocTaBath. YTO Kacaercs pasMepoB BAJKOB, TO MOXHO yKasaTh Ha
JanHble cnpaBounuka «Hitte ans mertamaypros» (ctp. 625, 1. IV).
B tabs. 4 nokasaHbl XOpOWIO NPOBEPEHHBbIE Ha IMPAKTHKE OCHOBHBIE
pasMmepbl BaJKOB DASJHUYHBIX IIPOKATHBIX CTAHOB.

Iv. YEPTEXH BAJIKOB

Yeprex BaaKOB MpeicTaBasieT cOBOW paBoyuit BHJ COBMECTHO pabo-
TAIOUUX B OMHOH KJETH BaJdKOB.

UepTex BarKOB, TaKHM 06Pa3OM, MOKA3bIBa€T NPH CTaHE 1yO — IAB&
BaJKd, NMPH CTaHe TPHO — TPU W NpPH CTaHe JONHEJB-Ay0 — UeThIpe
BaJKa.

Yepre:x BalKOB MpenHA3HAYAETCH, C OAHOU CTOPOHbI, AJsl JHTEHHOH,
UBTOTOBJAIOLIEH BAIKH, & ¢ APYTO#d CTOPOHBI, CNEUHAJIBHO JJIs1 Badblie-
TOKapHO#, ofTauuBaromiell BaJku., Heprex BaMKOB NMOKa3bIBAET<Pa3/Hu~
Hble AHameTpbl GOUKM Ba/lka, cedeHusi M pasMeprr’ 6ypToB u COOTBET-
CTBYIOIIME HM YIAYyGAeHHS, a TaKxe OuyepTaHHs. KaauOGpOB, BepHee, uya-
CTeH Kaau6GpOB B KaxmAOM Bajke. Tak KaK B JAHHOM CJAY4Ya€ Mbl UMEEM:
Jedo ¢ TejroM UHAMHAPHUYEecKON (OpMbi, BAOOJHE HOCTATOUHBIM SBAA-

15
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Pur. 4. Kaan6poska o6muHMHBIX BaAKOB.

€TCA IpeICTABICHHE uep-

TeXel BaJKOB B OJHOM
paboueM Bume cC Hame-
CEHHEM HA HUX BCEX He-
06XOJMMBIX pasMepos;
IPpH 3TOM HAa YepTexe
MOKa3bIBAIOTCH  BaJKH
6e3 meek. Pasmepn u
CeYeHMSs IlleeK U Tpe(os
45 BCEX BAJKOB OJHO-
rO CTaHa OAMHAKOBH H
BCeraa ocrawores 0Ges
U3MEHeHHs, TaK YTO 3TH
pasMepnl Bcefgia H3Be-
CTHbl KdaK B BaJ/blely-
TEHHOH, TaKk M Bajblie-
TOKapHOH.

Ha ¢wr. 4—9 noka-
3aHBl YEPTEXH pa3aHY-
HBIX YEPDHOBHIX H OTHe-
JAOYHBIX Baakor. Ounu
MOTIYT CAYXKHUTH OBUIMM
PYKOBOACTBOM [pH H3-
FOTOBJAEHHH uepTexel
BankoB. [lo HUM BuAHO,
YTO JAMAMETPH yvacTeil
BajKOB, HAXOAAIIHXCSH
MeXAy IByMsi CcOCeIHHU-
MU KaauOGpaMHu, B OLHOM
caydae Oodablie, B Apy-
FOM MeHblIe uYeM jHa-
METPHl pSAOM HaXOXsd-
UXCst 4acTed Kaaub-
pos.

Ina npeporspaue-
HUSL  TOPH3OHTAJALHOTO
CMeUIeHHs BaJKOB Kpal-
HHe 6ypThl BalKOB Je-
JAI0TCA  CTYNeHYaTHIMU,
®ur. 4—6 nokasnBawT,
YTO TAKHE YCTymooGpas-
Hbe OYPTH eJal0TCs He
TOABKO TO KpasiM BaJ-
KOB, HO M B CepeluHe,
OCOOEHHO TpPH NPOKATKS
(acoHHBIX TpOpHIeh.

ITpu  m3rotoBaenuu
yepTexa BaJKOB HYIKHO
MUMeTb B BHAY, UTO 4YH-
c1o 6YpTOB BCerja Ha
oauH 60JbllE, yeM Yi-
C10 KaaubpoB. Byprhi
Ha Banakax CJayxaT, BO-
NNEDBHIX, AJf OTHeJNeHHs

kaaubpa oT Kaau6pa
H BO BTODHX, OHH
JO/XKHBI  BOCHPHHE-
MaTh HMeIoUlee MEeCTo
BO BpeMsd IPOKaTKH
GokoBOe  maBJeHue.
Pasmepnt .6ypTOB
onpenesioTcs He no
BeJHunHE GOKOBOro
JlaBJeHus, TaK KaK no-
CJaeHee ype3BhidaiHO
TPYRHO  MNOAAALTCH
nojacyeTy, a Io Cra-
pOMY  HMCHBITAHHOMY
npaBuay: WMUPHHAOYD-
Ta B YYFYHHBIX BaJ-
KaX MUHHMYM paBHa
BBICOTE HAHOOABIIErO
yrayG6JieHud B ‘cocen-
HeM Kanubpe, HHHIMH
CIOBAMH, Smin =M
(¢pur. 10).

Tax kak mupuna
GypToB  cBsisada ¢
IJIMHOH OOuYKH Baj-
Ka, TO AJNsi BO3MOX-
HocTH GoJiee MOJHOrO
HCIOJNb30BaHUA 3TOH
IJHHBL 3Ta 3aBHCH-
MOCTb He BCerja Tou-
HO co6aonaercs. Tak,
HamnpUMEp, LIHPHHY
6ypTOB MOXHO Jje-

_JIaTb MEHBIIE CYMMBEI

m--2z BO BCex cay-
yasxKaJau6poBKHNPO-
CTHIX CeYeHHid, a I1aB-
HHM 006pasoMm, Tam,
rae OypThl HUMeET
GOABLOM BREIMYCK HJIH
rAe" yroi cocCexHero
Ka/1u0pa MOXKeT GHTh
COOTBETCTBYIOHIHMM
'06pasoM CKOLUEH HIIH
sakpyrJed, Ilpu atom
He ciaepyer 3a6LiBaTh,
4TO YpesMepHas KO-
HOMMS Ha IUHPHHE
6ypToB MOMET NoOBe-
CTH K MX NpexJeBpe-
MeHHOI NOJOMKE H
BCJAEACTBHE 3TOrO K
BLIXOAY M3 CTpOS
Bcero Banka. Jlasa
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®ur. 6. KannbpoBka BankoB NS PeAbC — YKHCTOBbiE BaJkH KPYMHOCOPTHOTO CTaHa,

KoJebaeTcs B npepe-
Aax or 1 mo 5 mu u
HAXOAMTCA NPHMEpPHO
B NpAMOH 3aBHCHUMO-
CTH OT JHameTpa BaJj-
KoB. Ilox BHMmyc-
K OM [OJpa3yMeBaeT-
¢l Tako#i BHA Ouep-
TaHHUA Kaau6pos, npu
KOTOpPOM 60KOBHE
OrpaHHuMBaIOLHE Ka-
AuOp CTOPOHH (mpa-
Basl H J€Bas) CXOAAT-
¢ HJAH, 4YTO TO 3Ke,
pacxoasrcs. Bunyck,
TakuM o6pasom,npen-
craBasetr coboil Baa-
HMOTIDOTHBOMOM0X-~
HBIH HaKJ/OH, BepHee,
BEIUYHHY  HAKJOHA
GOKOBBIX JIMHHH Ka-
au6pa. Brnyck B Ka-
Aubpe HUMeeT LUEJIbIo
obaeruynTb Kak ,3a-
lavyy“, TaK H BHIXOJ
NPOKarbiBAEMCro Mme-
TaJJsa u3s Bankos. Kpo-
M€ TOr'O BHIUIYCK AaeT
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BO3MOXHOCTb NyTeM HE3HaUHTeJAbHON [ePeTOYKH BOCCTAHOBUTL cpabo-
TaHHbHE KaJAUGphl B HX MEPBOHAYANLHOM BHJE, UTO NPH OTCYTCTBHH BHI-
NycKa HeBO3MOXHO. BMecTe C TeM He MOAJEKHT COMHEHHIO, YTO NpH-
MeHeHHe BHIYCKA B YHCTOBBIX MJIM NPEAYHCTOBHIX KaqHGpPax MOKer
HTTH 334 CUET COBEPIIEHCTBA CEUEHHsi, OCOGEHHO B TeX CJyd4asx, KOrjia

HapyxHble GOKOBHE JHHHU TapajjelbHbl MeXAy cobofi, T. e. obpa-.
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Pur. 9. Kanubposka quCTOBBIX BaJKOB CTaHA AONNEAb-AYO A GAIOK,

%yfo'r C IOPH30HTAJbHLIMH CTOPOHAMM npsmoit yroa. HWMexHO mosromy
HEZY(]:(JI?{I;HO HeOOXOAHMO 1O MEPe NPOKATKH, T.e. IO Mepe NpHGaHKe-
OCHOBaHHI(/:IT(l;I'iIbr!IM KaniubpaM, NOCTENeHHO YMEHbWAaTh BuOycK. Ha sToM
T q);cx B HePHOBHIX KanH6pax OGLIKHOBEHHO COCTaBJseT
o ropou,aou'ranb CT;BHX kannbpax 2—3%. B GoabLINX pas3/ieNeHHBIX
P HOA OCH OTKPHITHIX KanuGpax BeIMYCK Heaaetcss 6OJb-

- » YeM B TAK HA3bIBAEMBIX 3aKPHLITHIX KaJAM6pax, Y KOTOPHIX OTKpPHI-

THe MMeeTCsl TOJBKO y BEDXHHMX HJM HIXKHHMX YIVJIOB; PaBHHM 06pasom
BHIIYCK MEHble y TOHKHX npoduael, yeM y TOJCTBIX.

_IlpocraBienue pa3MepOB BEICOTH U IUHDHHLL KanuGpoB Ha
yepTeax BaNKOB elBa JM HYXAaeTcss B Gojee GIH3KOM PAaCCMOTPEHHU.
B Tex cayuasx KOT[a UMEIOTCS TOYHO M3TOTOBJEHHBIE MIA0IOHDI Kanu6-
POB, HA UepTeXaxX BANKOB HAHOCATCH TOJLKO OCHOBHBIE Pa3MepEHl, yKa-
3bIBAIOLIHe HA BEAUUHAHBI OOMATHH.

TMox aumued MPoKaTKu (HeATpalbHAs JHHHS) NMOJAPasyMeBaeTcs Mps-
Mas JMHMS, JeXawas B IVIOCKOCTH YepTexa, ABAAIOWAsics AWHHeH Co-
TIPHKOCHOBEHHS JBYX H/ealbHbX, COBMECTHO PabOTAaIOWMX WHJHHJIDH-
4eCKHX BaJKOB. [1oJoxeHMe 5TOH HEHTPANbHOW JHHHM HMeeT (OJblioe
3HaueHde NIPH H3TOTOBJIEHHH YepTeXKa BAJKOB, B CBASH C YeM €€ Heo6Xo-
JMMO YMeTb OIpeJelsiTh.

Ha ocHOBe BBIIIEH3JNOXKEHHOTO CTAaHOBHUTCH SICHBIM,” YTO H3roTO-
BileHUe YepTeka BaIKOB JOJ/KHO HAUMHATBCS C ONpEeAeNeHUs AHaMeTpoB

*

TN

dur. 10. CooTHOUIeHHe pasMepoB Gypros,

BaJIKOB, BepHee, ¢ HaHeCeHHd HEATPANbHON NMHHU. Janee sicHO, UTO IJAA
cTaHa Ay0 HEOOXOAMMO HMeTb OAHY HeHTPabHYyI0 JIHHHIO, JId CTaHOB
TPHO HJH AONNedb-AyO0 — JBE. [Mocie HaHeceHHs HEHTPAJbHOH JIMHUH
HA Hell pacHpeaensiioTcsi KaaubpeL, COraacHo H3TOTOBJACHHLIM mabaouaMm,
¥ HAa OCHOBE Y€ H3BEeCTHBIX NPaBHJ ONpPeACITIOTCH dopmMa u pasmepbl
GypToB; 9TUM, COOCTBEHHO TI'OBOD$, 3aKaHUMBAETCH KOHCTPYKTOPCKas
paboTa MO H3TOTOBJAEHHIO YepTexa BAIKOB. UepTek BAJKOB 3aTeM [A0-
IOMHSAETCS TIPABUJLHO BHIYHCIEHHBIMU Pa3MepaMy AHaMeTpOB M UIAPHH,
KOTODHIEe HAHOCSTCS HA HEM HAa COOTBETCTBYIOMIMX MECTax (dbur. 4—9).
ITonoKenHe HEHTPAIbHON JMHMYM YCTAHABAHBAETCA MO BEPXHEMY
WM BMKHeMy LaBaeHH . [Tog BEPXHAM MM HHXHUM JABICHHEM
noJpasyMeBaercss GOMbIMIMA JMaMeTp OAHOIo M3 BAJIKOB, HaXO XS
07 WAd HaJ HeHTPaAbHOU JTHHHEH. Pasyuua B pasMepax JHaMeTpoB,
BEIDaXed:asi B MHAINMETPAX, SIBIAETCS YHCACHHBIM BBLIDAXEHHEM BeEpX-
HEro MM HMKHEro JapjeHusi. BepxHee Wiy HMXHee JapjleHue B OTHO-
nieHdn JAUaMeTpa BaJKOB oONpeje/siercd B 5—35 mm. Kak npasuio,
OAHAKO, BepXHee WM HHXKHee [aBIeHWe, 34 WCKIIOUCHHEM 0GHUMHBIX
sankos, He npesbimaer 10 Mm. [TpuMeHeHve BePXHEro WM HIEKHETO Aa-
BAEHMsA AMKTYeTCs XejaaHMeM, uToGbl NpPOKaTbiBaeMas Tm0J0Cd 1d BBI-
X0J€ W3 Kanrubpa lija BBEPX WAM BHH3. DTO JETKO AOCTHTaercs MpUME-
HeHHeM BEPXHErQ WM HHXKHEro JAaBJeHUR B CBA3M C TeM, HTO Bomee
21
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TOJICTBIH BAJIOK, BCAEACTBHE GOJbLIEH €ro OKPYKHOW CKOPOCTH, B OIIpe-
IeJIeHHBIH OTPEe30K BPEMEHH BRITATUBACT 6oabell AJHHBL NOJOCY, YeM
RafOK C MEHBIIMM IHAMETPOM, [03TOMY NOJ0Ca OTrHbaercss GOMBIIMM
BAJKOM B CTOpOHY MeHblero (¢ur. 11). Taxoe obHxaTue NPOKATHIBAEMO-
O MeTaNIa HeCHX0AUMO JJIST TOIO, UTOODI NPOTHBOACHCTBOBATL CAMILIKOM
CRALHOMY TPWIMIIGHHIO K Kanu6py W YTOGBI MOJOCA MPHHYAUTEIbHO Ha-
npapisiack Ha MPOBOAKM MW AJf TOTO yToObl MPEAOXPAHUTL POIHKH
pOJIbraHra, BepHee, HX WeHKH ¥ HOJMMIHHKY OT CHIBHBIX y/apos MpH
NafleHMHd Ha HHX TNPOKATHIBAEMBIX TOJOC.

[Ipu H3TOTOBJICHMN YePTeXa BAJKOB AJ dacounblx npoduieit He-
06XONMMO HMeTb B BHAy, UTO MHUHMMYM JBa Oypra AOJ/IKHbI HMMEThb
yCTYTBl, PacmnoJOXeHHble B MPOTHBO-
HOJOXHKIE CTOPOHBI, - C HEJbIO IPEX-
OTBpaleHAs CHABHOrO TOPH30OHTANTD-
HOTO CMELIeHHsl BajakOB JPYr OTHO-
CUTEJBHO IpyTa.

Ecau no Kakum-1u60 IIpHYAHAM
Takoe BHINOJHEHMe OypTOB HEBO3-
MOXHO, TO Heo6xoAuMO clenaTth oba
kpalinge 6ypra C yCTynamu, CAeJas
WX TIDH 9TOM AOCTATOYHO WHMPOKHMHU.

| Mpu npoxatke urpaeT 6OJbLIYIO

posb emle OXHO BakHOe 06CTOSITE/Nb-

CTBO, KOTOpOe IpH H3rOTOBJCHHH

dur. 11. BrusHue pasnmuus IHaMeTpoB UYepTeKEH BAJIKOB JOMHHO 6bITH NPH-
BalKoB, HATO BO BHHMaHue, MMEHHO DacnoJso-

WeHMe KaagOpoB MO HX BBHICOTE Ha

. geiTpadabHoft Juuuu. Kaaubpel Ha

HelTpPaabHON JIMHMM JIOKHBL ObiTb DPACHOJNIONKEHH TaKHM o6pasom,
yTO6L OKPYXHHE CKOPOCTH TOBEPXHOCTeH BAJIKOB, HAXOASILIMXCA B CO-
NPUKOCHOBCHUH C OJAHHMH ¥ TCMH Xe€ 4YacTAMH npodyund, 6l NpH-

®ur. 13. Pacnonoxenne ceveHns
uieanepa Ha HeiiTpanbHOR

H

$ur. 12. Pacnionroxenue ce-

YeHHs YTA0BOrO Npoduad Ha
HefiTpaabHO# AWM, THHKH.

~

6/MU3HTENLHO OJMHAKOBRIMM. EC/AM pa3HHLA MEXIY OKDYXKHBIMH CKOpDO-
CTAMHK CJAHIIKOM Be/dMKa, TO IMpOKAThiBaeMas I10J0Ca YBJEKaeT 3a Co-
60t Ba/IOK MEHbUIEr0 AMaMeTpa, MMelolifA MEHBUIYI0 OKPYXHYIO CKO-
POCTb, H HOPH BHIXOKE IOJOCHL H3 Kaaiu6pa B CTaHe MOJYYaeTCs OUeHb
CHAbHBIA ,06paTHB yaAap“, 4acTO BJEKYWIHH 332 COOOH MOJOMKH.

Dtor o6paTHBI VAAp ABASETCS Pa3yJAbTAaTOM TOTO, UTO BAJIOK, YBJ/C-
HeHHbIA ég;qpeg JABHXKYyILLEHCcS TOMQCOW B MOMEHT €€ BHIXO[A3d U3 K3

22

aH6pa, BHE3alHO OCTAHABJAMBAETCs, B TO BPeMsa Kak O/ye Jexaliue K
MalHHe BaIKM M COEJMHEHHsi, BpaLlaloMIHecs ¢ MOJAHON CKOPOCThIO, CO
BCEro pasMaxa yAapsiioT B OCTaHABAHBAIOUIYIOCH TsRKeAyro maccy. B Ta-
KWUX ClIydasX BO3MOXKHA MOMEHTaJbHAs M OAHOBPEMEHHAs! MOJOMKA MHO-
FHX dacTeil craHa. DTa- onacHasg pPasHHIlA MexXJy OKPVXKHBIMH CKOpO-
CTAAMHM MOXET OBITb yMeHbllIeHa, KOT/a JHHHsS 1eHTpa TSXKECTH Kaambpa
6yJeT COBMaAaTh C HeWTPaNbHOU AMHHEH.

JIuHUsl HeHTpPa TSXKECTH MOXKeT OBITL OmNpejefeHa ¢ JAOCTATOYHOH
TOYHOCTBIO CHAEAVIOWMM OOpa3oM: xeJe3Hbli WaGJoH JaHHOTO Kanudpa
yCTAHaBAUBAeTCSl Ha OCTPOM pebpe Kakoro-mub6o TBEPAO CTOSIIEro
npeaMeTa, HanpHMep TPEXIpaHHON MacliTaOHOH JMHHEHKH, B TOM e IIO-
JIOXKEHHUH, KaK OH JOJIKEH JMexaTb Ha HEHWTPAJbHOH JAWHHUU U IIDH 3TOM
wabaoH JosxeH ObiTh B pasHoBecud (dur. 12 u 13). *

V. BJUSHUE RABJIEHHUS IIPU NNIPOKATKE

'

B riape 1 6BIIO YCTAHOBJAEHO, YTO TNPOKATKA COGCTBEHHO THpENL-
cTaBisgeT coGo#l HenpepbiBHBbI Npouecc koBkM., TouHoe H HajexXHOe
TEOPETHUECKOe MCC/eL0BaHWE HANpsDKeHWH NPH IPOKAaTKe YIUpaercss B
weqanfl pajg GoJabIMX TPYAHOCTEH, BO-TIEPBLHIX, B TO, YTO Npd Npouecce
TNIPOKATKU MBI HMeeM JeN0 OJHOBPEMEHHO KaK ¢ YNPYTHMH, TaK 4 IJja-
cTueckumy  JedopManusiMy, BO-BTOPHIX, NMOTOMY YTO TpH INPOKaATKE
Mbl MMe€eM JeJ0 ¢ OOBbeMHBIMH HANpsLKeHUsAMH MU OO0CTOSATENbCTBAMH,
CBSI3aHHLIMH ¢ H3MeHeHHeM (opMbl 2.

B cBfdun ¢ Tem, YTO TOYHOE TeopeTHdeCKoe ONpellelleHHe SBJIEHHI
[JACTHYECKOH HedopMalid HeBO3MOXHO Jaxe B C/aydae, €cid i
ynpouleHusi 6yaeT NPUHATO, YTO HCTEYEHHE MeTalna MPOHCXOJNHUT B OfX-
HOH TIOCKOCTH, TO JJIst OTpellesleHdst POAA M JAeHCTBHA JaBJIEHHST MPO-
KaTkd HamGosee yJOGHBIM fIBJASIETCS MCCAeHOBaHME JHHHH CKOJbXKEHHE
B MaTepHaJe NPOKATHOM MOJOCH], BHISIBASIEMBIX HyTeM TPaBAEHUS. DTOT
crioco6 MccaefoBaHusl GBI BIepBbie NpHMeHen XoualeHGeprom **. B muc-
clielyeMbiX TOM0OCAaX uYepe3 Kam/JAple 25 MM Oblau NPOCBEPJEHBI OTBEp-
ctusi B 6—7 MM AMaMeTpoM, B KOTOpHIe BCTaBJASIIUCE OOTOUeHHBIE KPYT-
Able NMPYTKM BSI3KOTO XKene3a. BaJky B MOMEHT NPOXOXJEHHS IOJOCH
uyepe3 HUX CMELHMAJbHO OCTAHABIMBAMMCH C TaKkMM pac4eToM, 4ToObl
nojoca B HHX 3acTpeBaia. [1o NpPOJAOJbHON BEePTHKAJIBHON MIOCKOCTH
NPyTKOB JAelajicd paspes — ULind, HA KOTOPOM NyTeM TPABJEHHS BbI-
siBasiiach (hopMa AedOpMHPOBAHHBIX NPYTKOB. B cBsi3u ¢ Tem, 4TO pe-
syabtathl paborer XoamenGepra NpeACTaBleHbl TOJBKO IpadHUecKH,
aBTOp NMPUBOJKT UX TOYHO 1O OPHIHHaly BMECTe ¢ TPEMS BaXKHeHIIMMM
BostokHamu (dur. 14). Tlo aTum BosokHam U3 paboTel Xo/anenbepra fcHO
BH/IFO, UTO 3TOT PHUCYHOK MOKA3LIBaeT He JAeHCTBHTENbHOE H300pae-
HYMe MCTLITAHHOH ITI0JMOCHI, a SBJSIETCH TOJAbKO 3CKM30M, HaOPOCAHHBIM
no namard. [Tocne XoJnen6epra AAUTENbHOE BPEMSl 3TOT ONLIT HE OHLI
HHKEM MOBTODEH, TIO3TOMY XOJJeHGeprosckHe (HUrypbl cMelleHHs Obliu
TPMHATH KaK JOCTOBEpHble, HO MPU 3TOM OOLIYHO MOAYEPKUBAICA TOT
(aKT, YTO 3CKH3 BHEUIHErO BHA1 Je()OPMHPOBAHHBIX MPYTKOB CAEJAH O

13 Friedr. Kérber w.Erich Siebel, Ueber die Beanspruchungs-Verhiltnisse
beim Schmieden und Walzen, ,Mitteilungen aus d. K.-W.-Institut f. Fisenforschung®,
Diisseldorf 1928, Bd. X, Lief. 2, S. 15-22.

13 ,Stahl v, Eisen“, Jahrgang 1883, H. 2.
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NaMATH H BO3MOXKHO JaXe, YTO 3HAUHTENbHO No3/]Hee yeM Obla cAeaaH
caM OHBIT. DeHleHsaliTHED NEPBBHIH MNPOBEpUNA INPABUALHOCTD OMNBITA
Xoanenbepra, moBTopuUB ero. beHnenaalitHep BMeCTO IPYTKOB, BCTAas-
JeHHNX B TNPOCBEPJEHHBIE OTBEPCTHSA, NPUMEHST IJAs OIBITOB IOJOCH,
Ha KOTOPHIX OBbIIH TNPOAENaHbl BepTHKaNbHbie MapalieabHble APYT
apyry kaHaBku ', Tak kKax JedopmupoBaHuble KamaBkd Ha ¢doTOrpa-
(puax benneHsadTHepa HEMHOTO HCKaXXeHBI, BCAEACTBHE oy OOJLILIOH
pasHuilbl B JMAMETPAX BAJKOB HJHM CUJABHOH cpaGOTAHHOCTH BKJAibI-
urel, TO 37eCb NPUBOAMTCA CHUMOK, CieJaHHBI aBTOpoM B Mertanayp-
rHYeCKoM HHCTUTYTe Bricuieit mkxoawnl B Conpone (dur. 15). M3 310
(UTypHl SICHO BMJAHO, 4TO Ae(POPMHPOBAHHbIE KAHABKHM HMEKOT CTpeMJe-
HHe Nocje NMPoX0Ja 4Yepes BaJKH BOCCTAHOBUTBb CBON0 NE€PBOHAYANBHYIO,

. - .
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®ur, 14. Xonnenbeprosckue Gurypsl AeOPMHPOBAHHBIX NPYTKOB B MpOKaTaHHOM
nonoce (cpororpaduposano us ,Stahl und Eisen¢, Ne 121, 1883 r.).

npsamyio dopmy. Kpome Toro BuAHO, ¥TO Jaxe HaHGOJEE CHUIbHO H30-
THYThle KaHaBKM He MOTYT IPUHATH BOPOHKOOOpa3HoH (opMbl. ABTOp
HMeJ BO3MOXKHOCTb YO@AMTbCSI B 3TOM KaK Ha TPOH3BOJCTBE, TAK W B
HAYUYHO-HCCAEI0BATEIbCKOM HHCTHTYTE.

To uTO KaHABKHM HA MPOKATAHHOH MOJIOCE [OCJ]E MPOXO0AA Uepe3 BANAKH
LOJKHBI  OCTaBATbCA INPSIMBIMH, TOATBEPKAAETCS TAKKE TeopeTuue-
CKMMH cooOpaxeHrsaMH. YacTHIBEI MaTepuajia MOJAOCH 10 BJAHAHHEM AAa-
BJIeHHS BaAKoB (10 PHHKY), ABUrAIOTCA 10 HANpPaBJIEHHIO HUX PAaJHYCOB,
BepHee, WX NPoJoMKeHuH . BelefcTBHe 3TOTO paguychl KPUBU3HBI Ka-
HaBOK (¢ur. 16) AoMKHBEL ObiTb TeMm Oosiblie, YeM GanKe OHM TPUOAH-
HKAOTCA K CaMOMY Y3KOMy MeCTy MexAy sajkamu. Hs atoro Bnosme
AICHO, YTO MEpPBOHAUAJbHO IIPAMble KAHABKH MO BBIXOAE M3 BAJKOB HOJ-
JKHBI OCTABaTbCs TIPAMBIMM, TaK KaK HX PaJHMyC KPHBH3HBI B BePTHKAJb-
HO# IJIOCKOCTW 1O OCH BajlKOB OGeckoHeuHo Goabuioi. Bee aTo npowue-
XOAUT B AeHCTBHUTEJBHOCTH M TIOATBEPKAAETCS AAHHBIMM TMPAKTHKH H
ONBITOB MPH YCIOBUM COOTBETCTBEHHO GOJBLIOFO JAaBjieHHs HIH HeGOJb-
I1OH TOMWKHBI 1n0J0cH. TOABKO mpu 3THX OOGCTOATENLCTBAX J@BJEHHE

“ E. Cotel, Ueber die Begleiterscheinungen des Walzvorganges, ,Montan. Rund-
schau“, Wien—Berlin 1924, 635.

15 CMm. cTateio asropa B ,Montan. Rundschau®, Wien—Berlin (1924). 636, sarev
Dr. Puppe-Stauber, Walzwerkswesen, Bd. 1. Berlin—Diisseldorf 1929, S, 635,
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MOXeT NPOHHKATHb AOCTAaTOYHO TaIy6OKO, NPH 3TOM PAaBHOMEPHO pac-
[IPOCTPaHsAACh MO BCEH TOJIIAHE IOJOCHI.

B aTHX ClyyasX KaHaBKH N0 BBIXONE W3 BAJKOB AEHCTBHTENbHO NpPH-
HUMAlOT CHOBA BHUJ NpAMbIX JuHul (dur. 17).

Ecna obxarue HeAOCTATOUYHO BEAMKO HAM I0J0CA HEJOCTATOYHO
TOHKA, TO AaBleHHe He OyheT ray60Ko NPOHHKATb, BCAEACTBHE UEro
CAOM MaTepHala, HaxoJsdllxecs B CepelMHe MOJOCH, OYAYT JABUraTbCst
6e3 JaBieHMs, CJAeAOBATEIbHO, 6€3 BBITSKKY H NMOITOMY GYAYT HEMHOrO
OTCTaBaTh. ITO OTCTABaHHE #ABJIsSAeTCH HeOOJBIINM, TaK Kak CpeanHue
CJIOM YBJEKANOTCA BEPXHHMH CJAOSIMH. B Takux ciaydasix KaHAaBKH He BOC-
CTAaHABJUBAIOT MOJAHOCTBIO CBOEro IEPBOHAYAJIbHOTO I10JOXKEHHS — OHH
CCTAlOTCSA HECKOABLKO HM30THYTHIMH B CTOPOHY 3aJHEr0 KOHLA IOJ0CHI

(dur. 18).

dur. 15, JedopunpoBanHble BepTHKAJbHbIE KaHABKH B NPOKATaHHOH nonoce.
(Onbit # CHUMOK aBTOPA).

Ha mpakTuke 3TO fBJCHHE MOATBEPXKAAETCS BIIOJIHE AHAMOTHUHPIM
BPAOM KOHIOB TOJIOC, TPOKAaTaHHBIX NpH He6oJblioM AaBaeHud. Hs
BLIIIEYKA3aHHOrO CJEAYeT, YTO KaHaBKH MOTYT IPHHHUMATh BOFHYTYIO
¢dbopMy, HO HH B KOeM CJyuae He BOPOHKOOOPA3HYIO.

To o6CTOATEAbCTBO, UYTO JAaBJeHMEe IIPH IPOKATKE pacnpenensercs
[0 TOJHIMHE IIOJIOCH HEPABHOMEPHO, NPHYeM 3TO JAaBleHHe 6oJbliie B
HAapYXHbIX CIOAX, YeM B CPEAMHHBIX, H3BECTHO YXe MaBHO; YHCIEHHO
910 AaBieHMe OblIo NMpoBepeHo onuitoM bBenuenmaiitaepa'®. Tlpu atom
ONbiTe HA TNOJOCe ObIM CAEJaHbl FOPH3OHTAJbHbIE KaHABKH, pacmpene-
JeHHbIe TaKUM 06pasoM, uTo movoca BuIcOTOR B 40 ym Oblna pasjeneHa
Ha 8 cioeB o 5 My ToJmMHOH KaxAbli (dpur. 19). 3TuM onbiToM 6bLIO
TBEPAO YCTAHOBJAEHO, YTO TNOCAE TPOMYCKa PacCTOAHHE MEMAY BepX-
HUMH M HHXXHUMH KAHABKAMH yMeHbUIHJoch OOiblie, UeM MeXAy cpe-
IUHHBIMU. BhicoTa cil0es MaTepuasa H3MeHHJach IOCie HPOTYCcKa, CUM-
Tas CBepXy WJIM CHM3Y K CepelMHe, corjacHo caexyromemy: 1,9, 2,6 u
3,0 mm (dur. 20). YucaenHble BeJHUYHMHB PA3MEPOB CJAOEB B CEUEHHAX
ab u ef (dur. 20) 6yayT pasobpannl B Caexylolleli raase. 3jech HeOO-
XOJXMMO TOJbKO OTMETHTb, YTO OMBITHI MO KOBKE C NMOAOGHO MpPHUTOTOB-
MeHHbBIMH TPoOaMH J3T COBEPIIEHHO AHANOTHYHLIC PE3YyJabTaThl. IDTO

1% Montan, Rundschau*®, Wien—Berlin 637, 1924
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MOJyYaeTcst €CTECTBEHHO TOJDBKO IPH TAK HA3bIBAEMOH NPOTSIKKE, — ellle
OIHO JROKa3aTeNbCTBO KOPEHHOTO CXO/cTBa OGOHMX BHIOB zxecboé)maunu
Ilo Bonpocy 0 MAOCKOCTAX CKOMADbMXEHHSN, HIM AHHHKHX

CKOJAbXEHHSA, [0 KOTOPbIM JBUTalOTC 4YacTHUBI MaTepHana BO
BpeMsi NPOKATKH, UMEETCH NeJNbld Psifi KamATAIbHBIX TPYAOB, H3 KOTO-
PbIX MOXHO YNOMSHYTH TPYJbI Xenkn Y, JI. Tlpanaras*®, Meitepa u
Hens **, a takxe KepGepa u 3ubens . ’

XeHku H TIpaniTibL Ha OCHOBAaHMH TEOPETHYECKHX coobpaxeHnti co-
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®ur. 16. Ioctenenyoe ymenbileHne paanycos
KPHBH3HH KaHaBOK.

.

! !

®nr. 18. ledopmanus kanasox
Y TOACTHIX MOXoC.

Kepbep u 3ubemn 7
AJdd 3TOH uHeam o6pabarbiBAIOT 11O
KOro eJse3a Ha y3kux OoiKax mpecca. Hotocet m3 wr-

[TnockocTH CkOMbIKE
HHST MJIH WX JHHUH B JAOCKOCT
U I -
JSIOTCS NIPY NOMOIUH TPABAEHHS 1O CNIOCOOY dpumepa niba Bbi

q)olgaae (I)cf)l; 252 NOKa3aHbl My4YKH JHHHA CKOJMbXKEHHH B HX OCHOBHOI
bopue. D1 I. £2 TIOKA3bIBAET IYHKY JHHWHA CKOMbXXEHHS, TOMYYEHHBIX
HHBIX KYCKaX MSAFKOTO JHTOTrO XKejxe3a; 4eM GoJbile naB

" H. Henky, Einige Fill i i i i
i, angen Mo u{( o hg.“’ 192?3,d;:l.Glelchgewmhtes in plastischen Kérpern, ,Zeitschr.

¥ L Prandtl, Anw i
gew. Math, u Mesh. 1050 eilnodlungsbelspie]e zu einem Henkyschen Satz, Zeitschr. f. an-

" H, Meyer u F. i
mung, St 0 B 1655, NQI\Lg.h 1, Die grundlegenden Vorginge der bildsamen Verfor-

20 E. Ké6rberu FE, Siebel
den und Walzen, Mitt, 5. . K-W Tt} aeDoanspsuchungsverhilinisse beim Schmic,
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ZeHye, TeM Ha GOJbLIYIO TMyOuHYy MPOHHKAIOT JIMHHMH CKOJbXEHHS; npH-
JIOCTATOUHO GOJBbIIOM AaBJIEHHH OHYM CIMBAIOTCSA JpYr C APYroM M NpH
3TOM VBEJUYHBAOTCS B pasMepax. Aro sBIeHHEe YBeIMUcHHUS OOLIeit
UIOMIAAY OTAEMbHBIX IYYKOB JHHMH CKOJBXeHH IIOATBEPMAAETCHA
¢ur. 22. [TpuunHa 3TOTO 3aKMOYALTCA B BAMAHHM CIOEB MAaTepHala, Ha-
XOASIMIErocs Mo 06e CTOPOHBI WHCTPYMEHTA, MPOU3BOJSILEr0 AaBJACHHE.
JleiicTBHe AaBJeHHs BCAEACTBHE TIACTHYHOCTH MarepHalla MoJIOCHl pac-
IPOCTpaHseTCs] Ha OOMbUIYI0 ITOBEPXHOCTb, UeM LIMDHHA JABAIIEr0 MH-
CTPYMEHTa, YTO MOXHO fCHO BHAETb M3 dur. 22. JluBMA CKOMbXKEHMS,
noaydalolMecss MPH TPOKATKe, NOJKHB HMETH BIOJHE aHAMOrHUHYyIO
dopMy. Irto caenxyer, C
OZIHOH CTOPOHBI, H3 NPHHIH-
IMaNBHOIO CXOACTBA OOOHX
BujoB Aedopmanuu H, C
Apyro# CTOPOHH, MOATBEP-
K adeTcd XaHHBIMU NPAaKTHKH,
MMEHHO TeM, 4YTO TpaHULbI
JUHHH, TOJAYYAIOUIHXCA MPH
OCHITAHNUK OKAJHHH C [0-
JOCH BO BpeMsi NPOKATKH,
NOJHOCTbI0 COOTBETCTBYIOT
BHILIEYKA3aHHBIM JIMHHSIM
CKOJIbXEeHHS, TONYYalo IHMCS
npH KosKe. [Iapsilliasi NOBEPXHOCTb MPH NPOKATKe HEMPEPLIBHO KaTHTCA
Briepeli, B pe3y/]bTaTe 4e€ro B NPOKATHIBAEMOl M0J0Ce HAKATUIMBAIOTCSA
OAHa 3a APVI0ii OUeHb MHOI'O JHMHMIA CKOJIbXKEHHS. dur. 23 mokasnpiBaer

ro

¢ur. 19. Pacnpenenenve RaBJICHHS MDA MPOKaTKe
no swcorte noaccut (Onnt Beanennaiitepa).
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Pur. 20—¢ur. 19 B YHCAOBOM BEHIPAKEHHH.

o6pa3opaHue TepBOHAYA/IbHBIX (N n nocaenytomux (II) aunuil CKOAbME-
HMsi B IPOKaThiBaeMOR monoce. [Ipn manom 06xaTHH JHHHH CKOJb-
JKeHHSI, BbisIBJACHHbIE TPaBjeHHeM mo PpHIlepy, OKa3bIBAOTCA HE CBA-
3aHHBLIMM MeXay cobo¥i (dur. 24 — ot Meitepa Heans).

Ilpu GoJbIIOM AABJEHWM JHMHHM CKOJDbXKEHUS B NPOKaTaHHOA ToO-
Joce HAKATLIMBAIOTCA TAK TYCTO, UTO Tocde TPapleHHa uuMda OHH
NpeACTaBIAIOTCS B BHAE CIVIOWHOH TOBEPXHOCTH (¢ur. 25). Tlepexon-
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HblE JHHHU STOH MOBEPXHOCTH MMEIOT Ty XKe (OPMY, KAK H OTHelabHDIE
JUHHH CKOJbXKeHHs (dur. 25).

CoBepineHHO SICHO, UTO NpPH GOJMBIIHX OBGKATHIX B MeCTax JHHHUH
CKOMbXEHUST MOTYT 00pasOBaThCsi TPEMMHBL Pasivunbie hOpMbl KOH-
IOB IPOKATAHHBIX TOJNOC SABJSIOTCS HENOCPEACTBEHHBIM  CleACTBHEM
BJIMsIHUA O0XKaTusl MPH NPOKATKe, BEPHee, TAyOHMHBI TIPOHUKAHUS 06XKa-
TS 10 TOJIIHHE MOJAOCHL ¥Yike GbLLIO YCTAHOBAEHO B CBF3U C dur. 18,

c J YTO BRIXOAAIMA (riepes-
I l I l l HHH) KOHel NOJOCH npH

E Y|  MaloM o6kaTHH uau

| LAl !

f/ npd HeGOABLINOA TOJ-
f ol

/i
/Y

1HHe ee uMeeT HEGOJL-
HIYI0 BOTHYTOCTD.

Hdansbie  npaxTuxu

MOKa3bLIBAIOT, YTO MpH

IPaBUIBHO BHOPAHHOM

06XAaTH¥ KOHUB I10J10C

CpPeXHeH TOMKUHE [oCae

¥ OPOKATKH MOJAY4aIoTCs

¥ LW npsameiMa (¢ur. 17). [pu

' TI I , ﬂ JOCTATOYHO  6OJbIIOM

Pur. 21. JIMHHA CKONBKCHHA B 06KATON nonoce obwaTay u flocrarouno

. 21, - NJACTHYHOM  MeTajaje

BO3MOXHEI C1y4au,Koria

KOHUEI NPOKATAHHBIX OJOC IOy yaTCsl BHIMYKALIMH. Ha NPAYHHBL 3TUX SIB-

JeHu i GBLIO Y2Ke YKa3aHO BEILe. DHUT. 26 IOKA3LIBAST BCe 370 rpaduyecku?.

VL. SIBJIEHHS], CONTPOBGXIAIOLUME NNPOLECC NPOKATKM.
BbITSIXXKA U YIIMPEHHE

IIpsMbIM ceficTBHEM 06XKaTHS LPH TIPOKATKe SIBASETCS YMEHbIICHHE
IIOMANM CEHCPHS M CBI3AHHOE C ITMM YBeNHUeHHE NJUHBI TOMOCKL
Tak kak yaespunit Becl”
¥ 00beM JAAHHOR MOJOCH |
OCTAXOTC  HEH3MEHHBIMH

. (He3HauuTeNbHOE yBenHye-
HHE TJOTHOCTH MPAaKTH-
YeCKH He HMeeT 3Haue-
HHs1), TO COBEPIIEHHO SICHO,
4TO M0J0Ca NOCIC npomny-
CKa CTAHOBHMTCS Ha CTOJb-
KO TMPOLEHTOB AJHHHEe,
Ha CKOJbKO IJIOMAAb HC-
XOJHOTO cCceyeHHd 6hiia
Gonpuwie maOWAZM roTo-
BOro mpogpuns, T. e. 1. H-
HBl MOJOC A0 H WO-
¢Cr1e nponycka o06-
PaTHO mpomopuHo-
HalbHB DOJAOWIIALAM
C€HeHMsa MO M mocae mponycka.
e

®ur. 22, JIHHHH ckoAbXKEHHS B 06KATOM ONLITHOM
KYCKe H3 MACKOro xenesa.

# Cp. rakxe Dr. Puppe-Stauber, Walzwerkswesen, Diisseldorf—Berlin, 1929, S. 635,
28

Ob6osuaitags yepes F naowagb MCXOAHOTO CeueHust, | — maOMWAfL
KOHEYHOro ceueHus, L -— nepBOHAyaJbHY0 JJMHY IIOJOCH, | — AJHHY
FOTOBOH II0JOCH!, HA OCHOBE HEU3MEHSIEMOCTH 00BEMa
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3HaueHKe BENHUHHBI YMEHbUICHHSI CEYeHHs MOXKeT, TakuM o0pasoM,
IIOCTOSIHHO CJYKHUTh JJi ONpeAeNeHus] SIHHBL 0J0CH NOCcje MPOIyCKa.
IT10 3HAYEHHE OCTAaeTCs HeuaMeH-
HHM BHe 3aBHCUMOCTH OT (POpMBI
ceuenust. [Tnomans ceuenns Qacon-
HHX Tnpo¢uaeli oOBUYHO ompene-
ASIeTCS MyTeM NJIaHUMeTPUPOBAHUS.
W3 puBefeHHON $fCHOW M 3aKOHO-
MEpHOH 3aBHCHMOCTH BOBCE He
cl1eiyer, 4YTO BCe 4YaCTH Kakoro-
anbo mnpoKareiBaeMoro npoduis
YBEIMUHMBAIOTCA B  OJHHAKOBOM
HPOIEHTHOM OTHOIIEEUH. ITO BO3-
MOXHO TOJbKO TOrjxa, KOrAa Bce
YaCTH ceveHHs] HMEIT 0JUHAKOBOE
npoueHTHoe obxartue. Jipyrumu
C10BaMH, TOHHO COOTBETCTBYIO- dur. 23. JIunuu cxoAbKeHRE npU
mee 4acTHYHOMY HABJCHHUIO YAJH- npoKaTKe.
eHHe OTAeJIbHBX 4acTed cede-
HUSI BO3SMOXHO TOJbLKO B CJAyuae NPOCTHIX cedeHud. CoBepiueHHO IO-
HRTHO, YTO OTAEMbHBIE YaCTH (aCOHHDLIX mpoduiaei, HaNpHMep NMOJOUIRA,
IIOJIKK W IIefiKa, He MOTYT MOoABepPraTbCsl TaKUM Ke OoabuiuM oGxa-

$ur. 24, JIuHaN cKonbXeHHA B MpokatauHoH noaoce (Onmt Meiiepa u Heas ,Stahl
und Eisen*, 1925, Ne 48).

THAM, KaK OCTaJlbHble YaCTH JaHHOrO cedeHus npocroét ¢opMbl ¥ Haxo-

Asupecss B TOPHU3OHTAALHOM NOJOXKeHWH. Tak, Hanpumep, IOAOULIBA

peabc ¥ (pranup AByTaBPOBOH OalKy TNOJAY4aloT Majoe o6ikKaTHe, B TO
\ 29



BpeMSi KaK CBfI3aHHbLIE C HMM HacTH, Kak HafipuMmep, lueiixa peibta UIH
6alky, MPOXOAAT yepe3 TOT Ke KaJuGp NpH COOTBETCIBeHHO GOJbLIEM
nasaenuu. [loanaa aauna NPOKATAHHOH
H0JOCH, OJHAKO, U B 3TOM CJy4ae co-
OTBETCTBYET yMEHbLICHHUIO IOJHOA 11J 0-
magyu CedeHHUsd, HO NIPH 3TOM OT-
IenbHbIe YACTH CEUeHUR YAMHHSIOTCH 10~
pasHoMy: mojomBa GoJbiue, IedKa
MEHbILe, ueM CJaejoBato Obl IPH yCJa0-
BHH IIOJHOTO COOTBETCTBUS YJAJHHEHWS
06xkaTuio B OTAeAbHHMX uactax. Jlas
00'BSICH €BHS 3TOr0 CBOE0Opa3HOro sBJjIe-

dur. 25. Bug auHME CKOJBXKEHHS B CHJIBHO
obwartot npokaranHoit nonoce (OnbiT M
CHMMOK aBTOpa),

HHSl NpOLECCa NPOKATKM NPUBOJAHUTCK
cieayomud npuamep. Heo6xoxumo, B
BHJAE HUCKJIIOUEHUS], KYCOK aauHOl B 1 4,
CeueHHEM, IORa3aHHbLIM HA ¢ur. 27, mpo- —
KaTaTb B OJAMH IPOXOA C TAKMM pacue- P‘
TOM, 9TOOHB CpefHAs HauboJgee TOHKAA l
4acTb HE MOJYYHJIa HHK2KOrO 06KaTus,

B TO BpeMsi KaK GOKOBBIE YACTH AOJKHEI l
6uTL 06xath ¢ 20 10 12 mam. Pesynn-
TATOM 3TOr0 npomycka O6yner, camo

co6oit pasymeercsi, YMEHbLIEHHE MAO- / |

®ur. 26. dopMa KOHIOBR NMOJOC TIPU NPOKATKE,

waad ceveHus ¢ 960 mm? Ha 640 Mmm?,
H IpH 3TOM KyCOK C MepPBOHAYAJAbHOH
ANMHON B 1 & noay4ut aaudy 960 : 640=
=1,5 m, T.e. OTHOIIeHHE DIOmANel Ce- l
YeHUs U OTHOUIEHHEe JJUH U B JaHHOM
Clyyae TOYHO COOTBETCTBYIOT JpYT l
ApYry.

B TO BpeMsa Kak CHJABHO O6XKATble GOKOBBIE UACTH (40% ceuenus)
BLITAHYMWChL ¢ 1 10 1,5 M, cpefHHe 4acTu, He NnonyyuBwine HHKaKOTO

30

obxathsl, HO ¢BA3aHHbIE ¢ OOKOBBIMH HACTAMHM, ObIIM BBIHYXJIEHL! TAK-
sKe yBeMHYHTh CBOIO AAWHY Ao 1,5 M. Ha ocHoBanuu Hamero pacuera
MOMHO TaKXe YCTAHOBHTb, YTO NPH YCJAOBHH HH C UeM HecBA3aHHOIM
cr0OGOZABl BUIKEHHS GOKOBBIE YACTH JMOJUKHLI GbLUIH Gbl YAJHHHTBCS HA
20:12==1,67 mm. CBsA3aHHble MeXKAY coO0Oi HacTH OJHOTO CEeYeHHH,
HCIbITHIBAIOLAE Ppa3iHyHble JaBJeHHS, OKa3bIBAlOT OIpeJleJeHHOe H
3HAYHTEAbHOE BJUSIHME APYr Ha JApyra: ABHralomuecs NMOj OOJbIIMM
JlaBJEHHEM YACTHIH YBJAEKAlOT ¢ COGOiH cocefHune canabo HIAM COBCeM He
ob6xMYMaeMble, B TO BpeMsi Kak IOCJAeJHHe TNPENAaTCTBYIOT CBOOOAHOMY
VIJMHEHAIO TMepBbiX. YacTu, cHabHO 06XaTble W He Moryuue CBOGOAHO
yAJHHSATBCS, YBEJHYHBANOT CBOM IMIOTHOCTb WM IIPH ITOM YUIMPAIOTCSH;
caabo oGxaTble, HO YBJAEKAeMble COCEAHHMHM YaCTHUAMH YACTH BBITACH-
BAIOTCS M NIPM 3TOM YMEeHBUIAIOTCH BO BCeX CBOHMX pPasMmepax.

[To nosoay 4Yacto 3aMedaeMoro NpH NpokaTtke (hacOHHBIX Npoduiei
«HEOXMJAHHOT0» YKOpPAauMBaHHSI HEKOTOPHIX 4Yacred CceyeHus: pdnblie
YacTO TOBOPHJH, «UTO JKeNe30 U3 cAabo 06KMMaeMblX 4yacTed cedeHHst
NepexoJiUT B 4acTH, CHIbHO 00XKH- \

MaeMue», 4TO, caMo coboit pasy- |
MeeTcsi, HeBO3MOXHO. ITO siBJe- !{

HUE eCcTb He 4YTO HHOEe, KaK eCTe- X
CTBEHHOE CJeACTBUE BHLIICONH-
CAHHOTQ B3aUMHOIo BJHSAHHA CO- 7

CeAHHMX uYacTel CeyeHMHd. ”
. ‘ |
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Pur. 27. Ceyedne ¢ HEPABHOMEPHO ¢ur, 28. YinupeHRHe APOKAaTaHHOR nmoaoch.

pacnpenefieHHbM AaBleHHEM.

HeoavnakoBoe yAJAMHEHWe OTJAEAbHBIX YacTell CeueHusi, BepHee HX
BBITSIZKKA, 0€3 COOTBeTCTBYIOUlero OGKATHsi CONPSAKEHO C ONAaCHOCTBIO.
B npoxaTaHHBIX Tak¥M 00pasoM IOJOCAX BO3HUKAIOT HanpsKeHus, Be-
Aylide K 06pa30BaHMI0 PBAaHHH M TPeUlMH. B CBA3M ¢ 3THM IIpu NPO-
KaTKe (PacOHHBIX MPOduIeH NOMKHO OblTh 06palieH0 0c060e BHHUMaHHE
Ha TIpaBUJbHOE PaclpefieleHHe KaBJEHHS.

BBLIIO YIOMSIHYTO, UTO YACTH CeueHHsd, He MOrymue ¢BOGOAHO YAJIH-
HATBCS, CKJOHHBI K GoJablieMy yuiHpenulo. CaefoBartenbHo, YIUIMPEHHE
NPOKarbiBA€MOY TOJOCH — 3TO TAKOE SBJEHHe, KOTOPOe MNOJYyHaeTcs,
KOTZAa cBOGOJHOEe YAJUHEHHEe YacTed BCTpedaeT MPelsTCTBHA.

Co6CTBEHHO YLIMpeHHe BBIPAXKAETCH B TOM, UTO WIMPHHA MOJAOCHE
nocyie Mpoxoja nojydaercss Goablued, uem Ao Npoxoxaa. Takum obpa-
30M B MOMEHT, KOFA2a I10JIOCAa HAXOJAMTCS BO BpallalomuXcd BalKax,
YMeHbIIIAETCsl HE TOJbKO €€ CEueHMe | yBeNHUHBAeTCs ee AJMHMHA, HO H3-
MeHseTcsl TAKXKe H ee IMpWHA. IlpM NPOKATKE MeTaLIOB YLIHPEHHE
BCerJla HMEeT MecTo M T03ToMy ero Heo6Xomumo yuuteiBathb., K coxa-
JIEHHIO, TOUHO BBIUHCAWTHL BEJHUMHY YIUMPEHHs TO0Ka HEBO3MOXKHO, Tak
KaK BeJHUHHA ero 3aBUCHT He TOJbKO OT BEJWYHHBI Oﬁ)KB.TI/IH, a, rJaaB-
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HbIM 00pA30M, OT MJAACTMUHOCTH METaNNa, SBJSIOllefics B CBOIO otepelb
(byHKuMeHd TeMepaTyphi, 0OBIYHO OBICTPO najaomes Npy Npokarke.
YuiupeH1e ¢ TOYKH 3PEHHS] MEXaHHYECKOH TeXHOJNOTHH eCTb - CJej-
CTBHE OCAXKMBAHHS, KOTOpOe BJeYeT 3a COGOM yBeJIHYEHHe MIMPUHBL.
OcaxuBaHye Npd IPOKaTKe MMEeT MECTO B pe3yJbTaTe TOro, YTo ua-
CTHUKH PANOM pAaCIOJOXKEHHBIX BePTHKANbHBIX CJ0eB OTHOCHTEIbHO
BSI3KO# CTaly ITOJ BAMSIHHEM OOXKATHS BBLIXKHMAIOTCSI C HEKOTOPO# CKO-
POCTBIO, TaK 4YTO MO03aJH BEPTHKANBHOH IJIOCKOCTH TIO OCSIM BAJIKOB
NPOHCXOJHUT HAKOIJIEHHE MeTalla, KOTOPOe IPU JaHHBIX YCAOBHSIX Bbl-
paxaeTcss TOMbKO B yWIHPeHUd. UTO 3TO Tak, MOXHO yOGEIHTbCS, eCaH
OCTaHOBHUTb NPOKATKY IOJOCH, IIPOKATHIBAEMOH NpH NOCTATOYHOM JaB-
JICHHH, B MOMEHT, KOTJa OHa MNPOllla NPUMEPHO A0 MOJOBHHH CBOei
JAJUHBL; B 9TOM Clyyae MOXHO HabJaI0AaTh, YTO HA PACCTOSTHUH HeCKOJb-
KMX MUIUIAMETPOB OT BEPTUKANLHOM IMOCKOCTH OCelf BAJKOB YIIMPeHHe
JAOCTHTA@eT CBOEH MIKCHMAalbHOf BeMMYHHBL [loJoca mo3agu BaaKOs
JuMpe CBOEro BBIXOJSIIEro KoHUA (Pur. 28, x—y), uTo yKaseiBaeT Ha siB-
JieHHe HauGOoJbUIETO OCAXKHBAHHSI B 3TOM CEeYeHHH. B CBS3HM C 3THM He-
OGXOAMMO CHOBa OCTAHOBUTHCS Ha PasMepe TOJMIMHBL MOJOCH ef 110
¢ur. 20, a Takxe Ha pasMepe ab TOit XKe (PUTypHL Pasmep ef o603Hauaer
TOJMHAY TOJA0CH B CEUEHHH, K KOTOPOMY OTHOCHTCH M X — Y (cur, 28.)

DTO ceueHHe 3aCTPABLIEH MeX/y 'BaJKaM¥ MOJOCH O6JaLAET OCO-
OblMH CBOHCTBAMH: WIMDHHA ero GOJbUIE, YeM NIMPHHA HOJOCH], BHIXO-
Asilled M3 BANKOB, a BLICOTA MEHbILIE COOTBETCTBYIOILEH BLICOTH. DTO
HCKJIOYNTENbHOE SBJIEHHE HE MMEET, OJHAKO, HHKAKOr0 3HAUYEHHMs, TaK
KaK NpH NMPOJOJIKAIOILEHCss NPOKATKe yKa3aHHble HeGOJblline OTAMYHS
B pasMepax IO BJUSAHHWEM YNPYrux JdedopMaliii B MOMEHT, KOTAa IO-
70Ca MPOXOAHT 4Yepe3 Y3Kyl0 WIe/b MeXAy BaJKaM#, CHOBA NpPONATAloT.

B cBf3u co crenannbiMu 3aMédaHusivu K ur. 20 31eCh Heo0X0HMO
yTNOMAHYTb, 4TO pasMep ab 1o ¢ur. 20 —ONBITOM yCTaHOBMEHHbI
(haKT — siB/IsIeTCsl I0KA3aTeALCTBOM TOrO, YTO €lle 4O MOMEHTa, KOTAA
BAJKH BXOJAT B CONPHKOCHOBEHHE C TOJNHBIM CeYeHHMEeM IPOKATHIBAEMOM
OJOCH], BBHICOTA IIOCHEJHeH HayuHaeT YMEHbHIATHCA. STO SApJsercs
HCKIIOYHTENbHO Pe3yJAbTaTOM BASKOCTH CBSI3aHHBIX MeXay cOGOi uacTu-
UeK, pe3yabTATOM HX B3aUMHOrO BO3JAEHCTBHS, H3BECTHOTO HAM W3
HCCNEJIOBAHHs SIBJIEHHHA, NpeACTaBAeHHBIX Ha dur. 22. Tadeabp maxe
B HOBOM M3JaHHM VINOMSIHYTOH €ro KHHUIH IpUAePKUBaeTCsT COBep-
IIEHHO HECOCTOATEJbHOrO MHEHHsI, YTO HENOCPEACTBEHHO Mepes, Hau-
GoJbimiyM 06KATbIM CeYeHHeM TOJMIMHA MOJOCHl YBeJAHYuBaeTcs. UTOGHI
ZlOKa3aThb JaHHOoe mnojoxenue, Tadenb NPUBOAUT cHenadHblii TOJABKO
Ha 1aMfTb, HECOMHEHHO HEBEPHBbIH PHCYHOK Xoa/JeHGepra u NPHBOIHT
€r0 CI0BA: «...TaKXKe u ONbITbl XOJNeHGepra yKasbiBalOT Ha BAUSHHE
«HaIopa.

YmupeHue B Npouecce MPOKATKH MOXHO CUHTaTb CKOpee Hexena-
TEJbHBIM, YeM G/aroNpHATHLIM fBJeHHEM. BMeCTe ¢ TeM HMeeTCs OYeHb
MHOI'O BO3MOXXHOCTEH I10JIE3HO HCTIONb30BAaTh 5TO OOBLIUHO HeXKenaTesb-
HOe sIBJIEHME MMEHHO JJIsi XODOIIEro 3aloMHEeHHs Kaaubpa u HOJIyYeHust
OCTPHIX KPOMOK. 2Ke30M * HaiifileHo, YTO cBOGOKHOE YIupeHHe, HaGII0-
Aaemoe B TIPOHM3BOJACTBE, B CPEJHEM COOTBETCTBYET

B=0,35(h, — h,)

# L. Geuze, Laminage du fer et de Vacler, Paris 1900, 11, 1921.
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3TOM BOBCE He YYHTBHIBAETCH, YUYHTHIBAeTCA TOJbKO o0OkKarue, BepHee,
yMeHblIeHHe BLICOTHI LedeHusl. M3 dopmynn XKesa cregyer, uro ymm-
peHHe B CpeJHeM PaBHO '/, yMeHbUIEHHS] BBICOTHI. BroJjHe TOUHBIX AaH-
HblX 3Ta popmMyJa He
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Ha uoBeimux (opMmya caefyeT, UTO YiIHPeHHe YBeAMUMBAETCH He

TOJAbKO C YBENMYEHHEM CTEIleHH OOXKATHS, HO TAKKE C YBEJHUEHHEM JH-
ameTpa BaJKOB,
. Meron Mertuna coauted k Caenyromemy *. Jlanubie CBOHX MeTOA0B
Metiy usobpdxaer B Buie 3—4 rpaduKoB pasfenbHo MO TiepPBOHa-
HaJbHBIM TOJIIWHAM [10JOC K JHaMeéTpaM BaJKOB, NMOKA3aHHLIX HAa
(pur, 29 — 32, .

Hnst BHIYMCHAEHMS YIIMPEHHS N0 STHM TpadUKaM OH PEKOMEHIYyeT
crepylomuit cnoco6. Octapisia Ge3 BHMMaHHS MEPBOHAYAIBHYIO LIHAPHHY
HOJM0CH, U3 rpaguka ¢ur, 30 onpexnesnsercs BeluYMHA VUIMPeHHs!, CO-
OTBETCTBYIOIas] 33 JaHHOMY YMEHbLIEHHIO BBICOTBI KM AMAMETPY BAAKOB.
Haiiziennast TakuM o6pasom BeluuuHa YUIMPeHHs AJS TOJOC INHPHHOIO
B 40 uaum 100 MM mnepecunTeIBaeTcsl Ha ACHCTBUTENbHYI0 HAYAJLHYIO
IIMPUHY MOJOCH ClelylolamM oOpasoM: us rpaduka cur. 29 ompeje-
JsieTcd OTHOCANIEECH K 3aJaHHOH HavyaldbHON WIMPHHe YLIApPEHHE; IO-
ClIefiHee [eJST Ha COOTBETCIBYIOIge 3TOH BRJIMYMHE YHMCAO MEXKAY Ha-
4aJbHOH WHPHHOH oT 40 fo 100 My u, HakOHel, NMOJYYEHHYIO BEAUYHH
VMHOXAIOT HA YMCHO0, olpelensieMoe H3 rpacduka c¢ur. 30. :

[lpan neGoabmoi HAYaAbHON HIHpHHe [OJOC, MeHbule 20 MM, -He06-
XOAMMO BenHUMHY, oflpelenseMylo H3 rpaduxa ¢ur. 31, pasmeadtr Ha
[IONIpaBOYHCEe YMCJIO, B3ATOE M3 rpaduka chur. 32. : '

Metoa MeTua ouYeHb CJOXKEH H, KAK TIOKA3BIBAIOT CPABHUTEIbHLIE IO,
CueThbl, A4HHble YIIHPeHHS Mo MeTly OTAMYAWTCHA OT JaHHBKX,
noay4yeHHuX 10 (hopmyne 2Kesa, HA HEGOABLIYID BEJIMUMHY, HE NPEBHI-
marmomyo 0,1—0,2 my; 3THM O6GCTOATEJbCTBOM OODBSCHSIETCS Majoe
pacupocTpaHeHse MeTtona Mertua Ha npaxrthke. OnbiTaMu MeTna Gbiau
TOATBEPKACHDl CIEAYIOUlHE YXKe paHee M3BeCTHbe fIBACHHS YIIH-
peHHSsI;

1) yimMpeHue He 3aBHCAT OT MEPBOHAYAILHON WIMPHHBI MOJOCHL, KO-
rja nocjiennsis 60Jblile HAUAJABHOH TOJMUIMHDI;

2) ymupeHde BO3pacTaeT C YBeJAHYEHHEM AHaMeTPa BaMKOB;

3) 60KOBble CTOPOHHI IOJOCH HPH HeGOAbLIOM AABAeHHH HECKOJBKO
BBINYUYMBAIOTCH, NpPH OOiblieM [AaBJeHUH 3TO BBINYYMBAHHE YBEIH-
YHBAETCH; ) " i

4) ymilpeHde yMeHbUIAeTCS ¢ YBeJUYeHHEM CKOPOCTH TIPOKATKH.

K. Fondepom B mociaefnee BpeMsi Obli TPOBeJeHH ClELHANbHBIE
ONBITHI, ¢; OJHOH CTOPOHBI, A4 NMPOBEPKH PasiuyHbix (OpMya Mo yurd-
PEHHIO W, ¢ APYro# CTOPOHBI, AJf YCTAHOBJEHUsS BIUSIHUS TeMneparypbi
H KayecTBa MeTaJna Ha ymmpende . I3 atux omnwitoB caexyer, 4To

* W.Tafel u. F. Anke, ,Zeitschr. f. Metallkunde“, 1925, 225.

190 ®* W. Tafel u H.Sedlaczek, Das Breiten beim Walzen, ,St. u. E.«, 1925
28 Norb. Metz, Experimeptelle Untersuchungen iber den Walzvorgang, ,St. u.

E.* 1926, 476—478, bzw. die Orjginalarbeit in der ,Revue de Métallurgie®, 1925, 66.
7 Kurt Hopfer, Der Einfluss der Walztemperatur auf die Streckung, Breitung

usw,, ,Mitt a d. K-W -Inst f. Elsenf.*, 1928, 283—299.
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Gur. 31. Ymnpenne yaxux noxoc (,Stahl und Eisen“ 1926 r., Ne 14),

KaTke TOTro Xe meTaana 6e3 moaorpena. Maprexosckas ctaab ¢ 0,45°/0C
XaBa/la B KOHEUHBIX CEYEHHSX MEHbINYIO BHITAMKY H Goabliee ymupe-
HHUE>,

Heo6xoxumo eme ykasarb Ha BuA ¥ GOpMY YIIMPEHUsS 1O MY PHHEE N10O-
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®ur. 32. [Monpasouunii KO3dHUMEHT K 3HaYeHHO
yuinpenus yskux nosoc (,Stahl und Eisen“, N 14,
1626 r.).

Jocel. Emle nenasso oveHb MHorue OblaM TOTO MHeHHs, YTO KpaiHHe
CJIOM MeTajsna 10 IIHPHHE MOJOCH YHIHPAKTCA O0Jbie, YeM CpelHHHbIS
gacTd. ABTOPOM OBIJIO YCTAHOBJEHO, UYTO NIPH NPOKATKe MMEETcsl QueHb
MHOrO. CAy4aeB, Ip¥ KOTOPHIX YWHPSIOTCH HCKAOUUTEIbHO TOJABKO
CpPeJHHe 4aCTH IQIOCHl. DTO HMeeT MeCTO Ipu NPOKaTKe (HACOHHBIX
npoduneii B BHAe KOPHITHOTO Xeje3a, JBYTaBPOBhHIX OajlOK, TpaMBaii-
HBIX M XK.-J. PeJIbC U PsAa NOJAOGHBIX cedeHHIii.

JlanHOe OOCTOATENbCTBO He NOJJEXUT COMHEHHIO, TaK Kak HanGoJb-
liee YWIHPeHHe NPU NPOKaTKe (HACOHHHIX Tpoduieit UMeeT MECTO TaM,
rie HaxOJUTCH TOPH3OHTANIBLHO JeKaulasg HanboJjee CHAbBHO 0OXKMMae-
Masi mon0co06pasHoit ¢opMmer yacts ceuenns. OHO siICHO M H3 TOro, 4TO
4acTH, NOojBeprawmuecs OOKOBOMY JAaBjeHHMIO, He MOFYT YWIHPATbHCH,
B TO BpeMs Kak N0i0co00pasHbie TOPU3OHTAALHO JEkallHe YacTd ce-
ueHust, Hao6OpOT, AOMKHB YW HPATHCH COBEPLIEHHO He3aBH-
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CAMO OT TOTO, HAXOAATCH JIM OHH Ha GOKOBBIX KPOMKaxX WJM MOCpPeAHHe
IPOKATHIBAEMOro CeueHHus.

Pacnpeje/iende ylIppenust MO IIMPHHE I10JOCH NPH NPAKTHKE UM-
CTO NOMOCOBHBX CeYeHHUH (KBAApPaTHOe M TNOJOCOBOE Kese30)
Eﬁ/— MHTEPECHO CaMo 1o cebe. YUIMPeHHE Y3KMX NOJOC, BHIPAXKEHHOe B MpPO-

-219—% LUEHTaX NPOKATBIBAEMOTO CedYeHHS] BCerja Oovibllle YeM B LIHPOKHX

2.1

MonQCax.
“‘2 ~€g_.’ - ABTOpPOM ObBLIO NPOBE/ieHO /IEBSTb OJMHAKOBBHIX OMBLITOB HA YIIHMpe-
HHe C TpeMs MOJOCaMH B TPEX Pas3iHYHBLIX IPOKATHBIX IeXax. Pacro-
JIOXK€HHE NPOCBEPJEHHBLIX OTBEPCTHH M IOJYUEHHBIE YIIUPEHHSI Tpej-
cTaBaeHbl ‘Ha ¢ur. 33. DM TPU NoaoCH ObIIH TPOKATAHBI B KAXKAOM
uexe NPH OAHOH u TOH XKe Temmeparype B 1100°, mpuuem o6xKaTue
AJst OfHOM noJocu pausiaock 20, ans Apyro#t 35 U Aas Tperbeit 50%.
PesysibTaTsl 9THX J€BATH ONBLITOB MOKA3BIBAIOT, UTO PACCTOSIHHE MEXJY
4-MM OTBEPCTHAMH CTAHOBATCHA TeM GOJblie, yeM G/HKe 3TH OTBEPCTHS
PacHOFOKEHE K, CPEJNHE IUMPHHBI NOJOCH. JTOT BLIBOJA TNOJATBEPHK-
AaeTcsi BCeMH. AePATHIO onbiTaMM. Takum o6pasoM M NpH NpoKaTKe Io-
JOCOBHIX CEYEHMH yIIupeHde GoJblle NMOCPeArHe WIMPHHBI MOJOCH, UeM
HQ KPOMKAaX:

4.1
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VII. ONEPEXXEHUE
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Onepexenne — cBoeoGpa3Hoe fIBJeHHe TNpolecca NPokaTku. Ore-
pexXeHHe BBIPAXKAETCS B TOM, YTO BLIXOASALIAS 4YacTb IPOKATHIBAeMOIt
MOJOCH BO MHOTHX Cly4YasiX HMeeT HeMHOro OOJbINYI0 CKOPOCTb, ueM
OKPYXKHasi CKOPOCTb BaJKOB. SIBIeHHe omepexeHus Brepsbie Gblio 06-
HapyxeHo baaccoM u 06bsicHeno cremyomuM o06pasoM: ecad Kaxoe-
an00 TBEpJOe Tel0 IOABEPTHYTL JABJAECHHIO, TO B HeM HOA AaBsuied MO-
BepXHOCTbIO 0OpasyeTcss KOHycooOGpa3Has YacTb, MMEIOIIasg CBOMM OC-
HOBaHHWEM MAABSINYI0 IMOBEPXHOCTb ' He ydyacTByollas B AedopManuu
(dur. 34). Eciu ucnbiTBIBaEMO€ TelO BSI3KO, TO NOJ BJAMSHHEM JaBJe-
HHsl YaCTHMLE], PACIOJOXKeHHbIE BHE KOHYCOOOGPASHOrO Texd, HAUMHAIOT
JABHIaThCsl MO KIWHY BBEPX (JIMHHMM CKOJbXEHHS, CIOM CKOJbXeHus,
¢p. ra. V). Ecorn mMarepuan pasnaBaMBaeMOro Teja 6oJee TBEpJbIi, Me-
Hee BASKHH, TO NOBEPXHOCTb KAMHOBHUAHOTO Tena 06pasyer coGO# mo-
BEPXHOCTH pPaspyllieHHsl. DTO BUAHO 1O YAAPHOH npobe THreabHOH CTa-
A ; UCTBITHIBAEMBbIH OpYCOK JIOMaeTcsl He.TOJ NPAMBIM YTAOM K M3ru6a-
ioefl cane, a 00pasys Npu 3TOM KaK CBEPXY, TAK M CHH3Y KIMHOBM/-
Hble TeJa. . p

Ha ¢ur. 35 nokasana dororpadusi Takoro ABYXCTOPOHHENO KJMHO-
00pasHero Tena.

Ecau npuHATb, YTO NPH INPOKATKE KOHYCA CKOJAbLMEHUS HAXOISTCH
B TAaKOM IIOJIOXKEHMH, YTO HUX BEPUWIMHBL CXOAATCH B To4ke E (dwur. 36),
Kpas NPEACTAaBISIOT COOOH TOUKY Nepecederusi PajuycoOB, NPOBEAEHHBIX
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noa yrJjaamu 5, 4 IJomanyd HX OCHOBAHMA €CTh MOBEPXHOCTH COMpH-

KOCHOBEHHSI BAJIKOB C [IOJOCOH, TO, OYEBHIHO, YTO, KOrja To4dka M
npueT B B, yepe3 leab MeXAy BaldKaMd JAOMKHO NPOHTH KOJWUe-
. CTBO MeTraJjld, COOTBETCTBYMIlee Taoulaau MECD.

! Taxk Kak 3Ta MAoWlazb GOJblle, 4eM NPAMOYTOJbHHK C BBICOTOH h

B
W WHPHHOR BMz—z—K, C/a1e0BaTeNhil0, N0JOCA HOMKHA BHIXOLHTH H3
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BaJKOB CO CKOPOCTbIO GOJbIIeH, 4eM OKPYXKHasf CKOPOCTb CaMHX BaJ-
KOB B paccMaTpHBaeMoM KalauOpe.

B aTOoM caydYae MB MMeeM HAaNuIO omepexerue. fABienue onepexe-
HUsi MOXHO TaKKe YCTaHOBHUTb NPH MOMOIIM HacedKd Baakos. Paccro-
SIHMST MEXAY OTNeYaTKaMd Ha TIPOKATaHHOH I0J0Ce, NMOJyYeHHbIMH OT
HaceueK, OKa3bLiBalOTCSI HECKOJMbKO GOJBIINMH, YeM OKPYKHOCTbL BAJIKOB
B paccMaTpuBaeMOM Kanubpe. B mocnennee BpeMsl NMOAPOHHBIM HCCHe-
JOBaHHeM S5TOro BONpOca 3aHuMaucs [lynme, Npon3Belunii meanift psil
TOYHBIX HCC/AENOBAHHE, ONYGJIMKOBAHHBIX
B xypuasne ,Stahl und Eisen®, 1909, Ne 5.
[To Bonpocy 06 onepexenun [lynne cue-
JAHH CaeNYIOIIHe 3aKaouerus: npu 1160 —
1180° omepexenne He uMeeT MeCTa, BHe
3aBUCHMOCTH OT TOT'0,KaK BE/IHKO AABJIEHHE;
NpY NOBBIIIEHHH TEMAEPaTy phl Boime 1160—
1180° ckopoCTh  BHIXOASMIEH YaCTH T0J0CH

[ |
7a) A

®ur. 34. O6pasosauHe KOHYCOB B Haja-
BIECHHOM TBEPAOM Tele.

®ur, 35. JlBycroponnue Kouyca
H3 Pa3maBICHHOrO TBEPAOro Tena,

CTAHOBMUTCS MEHbIHEH, ueM OKpYXHas CKOPOCTb BAJKOB, T. €. HabJaona-
eTcsl yHe TaKk Ha3piBaeMoe OTCTaBaHHMe (CKoabikenue). [lomumo
atoro Ilynne ycTaHOBJEeHO, 4YTO NPH YMEHbUIEHWH BBICOTHI CEUYEHHS
MeHblile, YeM Ha 16%, omepexenus He Habaiomaercs. OTCyTCTBHe Ofie-
pexeHHs: ¥ CKOJNbXEHHSI IIpH 3TOM OObsicHsAeTcs Ilynme TeMm, 4ro UpH
6oJlee BBICOKHX TeMIIEpaTvpax -CTajlb TepseT CBOI0 TBEPAOCTb, B pPe3yilb-
Tare 4ero KOHYCA CKOJbXeHHSl NOJYYArTCH He TAKHMH, KaK TOKa3aHo
na ¢ur. 36 (cMm. ¢ur. 37); npu Temneparypax Bbimie 1160—1180°,
otpeskd ME unu CE, AenarwoTCsl HACTOJbBKO MalbIMH, 4TO ILIOWAAb
MEGB 4 CE,ID cranoBHTC DaBHOH WM MeHbIIEH, deM NPAMOYTOJbHHK
¢ BBICOTOMH £ v gnuHOR BM:%(. B pesyarTarte 3TOro 06CTOATENBCTRA
CKOPOCTb IOJOCH, BHXOJAINEHA HU3 BAJIKOB, B NepBOM Ciyiae paBHa, &
BO BTOPOM — MeHbllle OKPYKHOH CKODOCTH COOTBETCTBYIOUIEH HacTH
BajgxoB. [Touemy npu oGaruu MesblieM 16% we HabaoaaeTcs omepe-
wenus, — [lynne oreera He naer.

B sakmodenue [lymme JenaeT W3 CBOMX OHBITOB  CAeAYIOIHe
BBIBOIbI:

1) pauunass OT onpeJeseHHO! BeIHYMHLI 00MATHH W TEMIEPATYDhI
HMKe OINpeAeNeHHON HaWBBICIIEH, CKOPOCTh BBHIXOJA NPOKATHIBAEMOH
MOJOChl ¥3 BAJKOB CTAHOBHTCSl OOJMbLIEH, UeM OKPYXHas CKOpOCTb Bal-
KOB B paccMarpuBaeMOM KajaubGpe; 310 dABJeHME Ha3bIBaeTC oOmepe-
HEHUEM;

2) OTHOILEHHE MeXJy CKOPOCTbIO BBIXOJA MOJOCH H3 BaJKOB W OK-

328

PYKHOH CKOPOCTbIO BANKOB TEM GOJbIIE, ueM HH¥kKe TeEMIiepatypa Io-
JOCEl, ueM GoJbllle ee BHICOTA NOCAe NMPOXOAd, YeM GOJblile YMeHbiue-
HUE BBICOTHI (OOXKaTHE) u YeM MeHbllle JHaMeTP BAJKOB;

3) OmepexeHHe HACTyNmaeT MpU 06xaTHAX OKolo 15% wu ObICTPO
UpHOAKKAETCE K MaKCUMaJbHOMY 3HAUYEHMIO;

4) 3TO MAaKCHMaNbHOE 3HAYEHHE DPABHAETCS npu 1150° npuMepuo
0,7%, a npu 950° ;ipu6ausnreasuo 10%:;

5) Kaxaoi TeMniepartype TOJNOCH COOTBETCTBYET ONpejeNeHHast Mak-

®ur, 37. O6pa3loBanue KOHYCOB -
KaTaiBaeMoit nosoce no Baacey. no [lynne.

dur. 36 OO6pasoBatue KOHYCOB B MpO-

cUManpbHas BeMMUHHA ONepexeHHd, Ha KOTOpyw obxkaTHe He OKasbIBaeT
CYILIECTBEHHOr0 BJMSIHHSA;

6) KaueCcTBO Marepuana, BEPOSITHO, He HWMeeT HHKAKOro BIHMSHHUSA
Ha BEJMYUHY OIIEPEXKEeHHS;

7) BeauuHHA ONEPEeXEHUs 3aBUCHT TaKXKe OT COCTOAHHA TIOBEPX-
HOCTH BAJKOB (LIE€POXOBATasl WM TJIaZKast).

PaccmaTpuBasi 3Tv BBIBOABI M3 ONBITOB [lynmle, MOXHO 3aK/IOYHTD,
4TQ ONEpeXeHWe IPH MPOKATKe He BCerjJa MMeeT MeCTO, 3aBMCHUT OT
OYeHb MHOT'MX MPUYUH U TPH 3TOM CUJALHO HU3MEHYHBO.

Pasnuunble WCCAeOBaHHUs, TIPOBEJEHHbIE TIPH OJUHAKOBBIX TeMIle-
paTypax M TIPOYMX OJHHAKOBLIX YCHOBMAX, KaK BHIllle YiKe OblI0o cKa-
3aHO, Jal0T CUAbHO NPOTHBOPEUMBLIE pe3yJbTaTh. M3 artoro sico cie-
LYeT, YTO ONEepeKeHHe, 0CO0EHHO B CMLICJe ero pPa3MepoB, eCTb sIBJeE-
HHMe, YPEe3BLIYAHHO TPYAHO NOJJaoiieecss Olpeae/ieHHIO.

Jng onpeneneHust BAUsHWA Dsida IAPyrux (akTOPOB Ha oOmnepexe-
Hue, aBTOPOM Obl1 NPOU3BEJeH PAJA ONLITOB N0 ONpeleNeHHI0 Beandu-
HLI ONEepexeHUs NPH PA3IMUHBIX CKOPOCTSX IPOKATKH M Pa3IUuIHOM
6oxoBoM papienud. C 3TOH ueAbl0 TPOU3BOAUNACH IPOKATKA TOJOC
OJHOTO H TOTO XXe CedeHHs NPH OAMHAKOBOMN TeMmnepaType, B OJIHOM
cJayuae B 3aKpbiTOM KaauGpe, B JAPYroM cjlyuae Ha FJIaiKHX BajJKax.

YMeHblIeHHe BLICOTHI 00XATHA B O60OMX Cjaydaax Oblio OXHHAKO-
gbiM. ONBITH NPOU3BOJAMJHCL TPHKABI TOMApHO, MPH 3TOM B MepBOM
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onbiTe CTaH paboTal ¢ HOPMaTbHOM CKOPOCTBIO, BO BTOPOM — ¢ MpH-
VMeHbIIeHHOH, H B TPEThbeM — Ha OYeHb THXOM xoay. Camo cobol pa-
aymeeTcs, YTO KaK 3aKPHITHH Kaaubp, Tak W TIJajixHe BaJKH OTHOCH-
JIUCb X OJHOMY ¥ TOMY Xe€ CTaHy.

PesysbpTaTel 3THX ONLITOB CBeJeHH B Taba. 3.

OHH NOKA3LIBAIOT, YTO HA BEAUYHHY ONEPEeXEeHHsl OKazbBaeT 6OJb-
mwoe BIUsHHEe GOKOBOe HaBjeHHe B Kaanbpe. OTMmeuaeM J06onbTHOE
IBJCHME, YTO, B TO BpEMsS K4K BENHUHUHB ONEpPEeXeHUs NPH MepPBHX
ABYX !CKOPOCTAX €/1Ba OTIHYAIOTCA APYT OT JApyra (3To BHMIAHO M3 TOTO,
YyTO BCe YETHIpe BRJAHYHHH COCTABJAAIOT NpubausuTeqbHo 2°/, oT co-
OTBETCTBYIOLIEr0 JNHAMETPAa BAJAKOB), NPH TpeThell CKOPOCTH 3Ta pas-
HUIA CTAHOBUTCHA AOBOJBLHO 3HAUHTEAbHOH. [Ipu aToM kanuGpoBannsie
BAaJKW Naad B ABa pasa Ooabliee ONepexeHHe, YeM B HEPBHX ABYX
cayyasix, a Ha [JIAAKMX BalKax oOnepexeHue NOJYYHJIOCH BIBOE
. MeHbllle, yeM MpPH NepBHX ABYX CKOPOCTAX. \

Bausnne GOKOBOTO AaBJEHHS BHIDAXKAETCHA, TaKHM 06pasoM, B TOM,
yTO NpH NPOKAaTKe HAa OYEHb TUXOM XOay (TpeTuit cayuaii), Kaaubpo-
BaHHHIE BAJKH BHI3HIBAIOT ONepexeHHe B TPU pasa GoJabluee, ueMm
HDH 3THX e YCJAOBHAX IMIaJKue BaJKH.

M3 Bcero .atoro c/reayer, 4To OnepexeHHe HABJASETCA BEJHUHHON
BO BCeX OTHOUIEHMAX HEMOCTOAHHON M TPYAHO mMoAnawInedics ompese-
JeHHI0. OTH ONBITHl, MOBTOPEHHbIE aBTOpPOM C 6OJee TOJCTHMH BaJ-
KaMM, elle pas NOATBEPAUNH HCKJAIOUHTENBHYIO HEONpeleleHHOCThb
fIBJICHUS ONEDEeMKEeHHU .

[To mocaeanum onsiTam OBITIO YCTAHOBAEHO, YTO DACCTOSHUA MEXAY
OTHeyaTKaMH OT HaceueKk Ha OJHOH M TOH Xe MPOKaTaHHOH moJoce
TOMYyYHINCh BCe pasauHbimMu. Hampumep, Ha AByX noaocax Gblau no-
JydeHsl CleAYyIOllHe PACCTOSTHHS MEXAY OTIedaTKaMH:

nepBas noJjoca 1618, 1616, 1601, 1603, ‘1597 mm
BTOpast noJjoca 1653, 1645, 1630, 1618, 1608 mm.

- Ilpu paune paGoueil OKpyXHOCTH BaakoB B 1570 mM onepexenue
AJIs MepBOM NOJOCHl IPH KaXJoM obopoTe NPHHHMAJAO 3HAYEHHd, CO-
orBercrByiomue 48, 46, 31, 33 u 27 mm, nas BTopoit 83, 75, 60, 48
u 38 mm. OTciofa CAeayeT, 4To BEAMUHHBI ONEPEsKeHHS Naxe Aas OJ-
HOM M TOH Xe NPOKATAHHOHW MOJAOCHl MOrYT OTAHYATBLCA APYr OT Apyra
Goabire yeMm na 100%.

B 3akarouenne AOMKHO OBITH OTMEUEHO, YTO ollepeikeHHEe FABASETCS
4aCTHIM CIIYTHHKOM IIDOKAaTKH, XOTH, KakK Bhille yxe OBIIO CKa3aHo, Ha-
GiI0LaeTCs He NPH BCeX YCAOBHAX M He B BIIOJHE 3aKOHOMepHOU (popMe.

siBnenue onepexenuss ocoboi poa¥ B HNPOU3BOJACTBE He HIPAET, TAK
YTO MPH NPOEKTHPOBAHHH KaJuODOBOK, 3a HCKJIIOUEHHeM KaJuOpPOBOK
nepuogHueckux npodujes, MOXeT He NPUHUMATHCA BO BHUMAaHHe.

®opmyasl AJAA  BBIYHCACHUS OINEpeXeHusd, OCHOBAHHBIE HCKJIOYH-
TeJbHO TOJMbKO Ha BJHAHHY JHaMETPa BAJAKOB H BBICOTH NOJOCKH], COBEp-
IUEHHO HENPHMEHHUMEI.

Muorounciendple ONBITHbIE JaHHble NOJAHOCTBIO MOATBEPXKAAIOT, YTO
SIBJIEHHE OMepeXKeHUs He BCErjd HMEET MECTO H UTO €ro BeJHunHa 6e3y-
CJICBHO HeNMOCTOHAHHA.

OTH (paKTbl COBEPIIEHHO HCKAIOYAIOT BO3MOMKHOCTL TNPHMEHEHHS
hOpMyJIbI BBILIEVKA3AHHONQ THIQ,
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OnpiTsi MO ONPEAEEHNI0 ONEDeMEHVN NPH Pa3NUIHLIX CKOPOCTAX NPOKATKA H
pasasH4HoM GOKOBOM fAaBNeHHH

KanuGposaHHbie BaTKH Cnagkne Banku

=]
[o]
x
Ceuende mno- | - — S < o §
o JOCHI 5 E & ; = % 3 ;§ § g .
o = g
E a0 :(;’q;c‘oua % 5 ;E = : o |Ceuenue no- E,: = : o éi
a =5 (&g S £ | .aoco mocte ©F S21 318
] g |&= z 3 o 23 21 5.|19>
© - =) x . [«
= =5 |om ® = S npoxona 2 ® e | E g
‘© ZTox|Saox a5 & . S = g | g eox=
= ®SsEzi|gg| g | M EE (dp|g| g3
2 1o CRNE I IS o =8 &5 |0 |Tm
BEPXH. [
L} 13,8 X234 9248 651, 665,4' 144 | 8,627,2 |m. 7457 762,7|17,0{ 250
HHKH. | H, 745,7
H. 651
2§ 13,8 X234 (93X 24| . 651| 662,0] 11,0 | 8,6 26,5 |B. 745,5] 763,1 |174] 190
H. 651| H., 745,7
3| 138 X234 |9 X 24,B. 651’ 678,81 27,7 | 8,7 X268 |[8. 745,7| 754,4| 8,7 70
H. 651I . H. 745,7

VIiI. OCHOBbI KAJIUBPOBKH BAJIKOB
A. AICTEYEHHUE METAJUJIA. OBLIUE 3AKOHbBI KAJIMEPOBKH

«Kanu6poBka» Banxos aBisercst paGoroil KoHcTpykropa. Llemb ee —
onpeaesuTh pa3Mmepbl U GOPMY KajduGpOB, PACMOMOXKEHHBIX MEXNLY Ko-
HEUHBIM H UCXCIHBIM, 0OBIYHO NMPAMOYTOAbHOH (POPMBI, c€ueHHEM (CANTOK
ui¥ 3arotoBka). ToT ¢akT, UTO KOHOMHYECKHE Pe3YJbTATHl HPOKATKH,;
60JbILIAs MAM MeHbINAA NPaBUJAbHOCTBL TOTOBOIO NPodHAf, YHCTOTA MO-
BEPXHOCTH [IPOKATAHHOrO MeTalaa, CyTOUHas NPOH3BOAHTENLHOCTb, a
TaKXe ¥ M3HOC CaMbIX BaJKOB HaXOJSITCH B TECHOH CBSA3H ¢ NpPHMeHse-
MOH KaMHOPOBKOH, B! JOCTATOUHOH CTeleHH YKaspiaeT Ha OOJbIIYIO
BaXHOCTb NPaBHJIbHON KaAHGPOBKU. YCAOBHEM IPABHIBHOU KaIMOPOBKH
ABJSAETCA OCHOBaTeJbHOe 3HAKOMCTBO ¢ JABHXXEHHEM MeTasla B IJIOCKO-
CTH HpPOKaTbiBaeMoro ceueHus. K coxaneHuio, 3TO ABHXeHHe MeTaslia
B IUVIOCKOCTH CedeHusd N0 HACTOSIETO BPeMeHH ellle HEXOCTATOYHO U3Y-
4YeHOo.

B ra. V—VII onucuiBaloTcss OTHefbHBIE BUAB HCTEYEHHS MeTal-
Ja; 3TO HCTeUeHHe MeTala HNPOUCXO/JUT HCKAIOYHTEAbHO B HalpPaBJIeHNH
OPOKATKH H 33aBHCUT OT BBITSKKH NOJNOCHL

3HAKOMCTBO ¢ CIIUCAHHBIM B ra. V — VII ABHxKeHHEeM uacTHL METain
BMOJHE JXOCTATOUHO [JS BO3MOXKHOCTH KaJnOpPOBKH CeueHHH NPOCTEd-
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mux ¢opm (KBaJpaTHOe, NOJOCOBOE KeNe30 U AP.), Y KOTOPHIX yMeHb-
UieHHe BBLICOTHI MO BCeMy CEUEHHIO DAaBHOMEDHO. DTO 3HAKOMCTBO, OJ-
HaKO, HeJOCTATOYHO I/ BO3MOXHOCTH NMPAaBHJbHON KaluGpPOBKH CJIOXK-
HbBIX mpoduied. Beneporsue 3Toro u B HacTodAulee Bpems Aag GacoH-
HBIX TNpoduiell npucnocabiuBaoTcs CYUECTBYIOIHE M, YTO ellle XyXKe,
NPHUMEHAIOTCA LeaUKoM 6e3 H3MeHEHHs CTapble KaluGPOBKH.

Bot mouemy HccneN0BaTENH ABJACHHA HCTEUEHHS METANTA B CEUCHUH

JAPOKATLIBAEMBIX I10JIOC 3aCAYXKHBAIOT GoJbIIOH GAaroapHOCTH.
[TepBBIM, MPOBOAMBINIKM MHOIOYHCJICH-

HEle W M1aHOMEPHbIe ONBITH, IO 3TOMY BON-
pocy, 6bl1 Metu %8. PeaynbTaTh ONHTOB
Metua ABAFIOTCA HCKIIOYHUTEIBHO EHHBIMH
¥ OpHTHHaAbHBIMA (cp. ra. IX, pasuen D, 1),
HO,K COXaNeHHIO, OTPAHMYHMBAIOTCA TOABKO
oxHo# rpynmo#t ¢dacowneix npoduieir. B
nocaennee spema A. Tanokcu 6eim omy-
6/HMKOBAHE! TOLO0HKE De3YJAbTATH HCCJe-
JOBaHHA HCTEHEHHa MeTaaaa %%, Buuena-
3BAHHBIN CIEHUATHCT POBO LU/ CBOH OTIBITHI
€ PasHOOGPAsHBIMH NpodHIAMH H J106e3HO
NpPeiOCTaBU aBTODY OPHI'HHAJBI CHHMKOB.

®ur. 38—45 3aumcTBOBAHE H3 TPyJAa
Fanoxcu. ITocaesnuit n1poBOAUA CBOH OMH-
THl CJAeAyIOIWHM 06pa3oM: NpPoGHLIE KYCKH
/s IPOKATKH H3TOTOBASJIHCH MYTEM CBAp-
KM OTAeNbHBIX IIaCTHH H3 MSATCKOTO XO-

(S ___ =N pouwo nojjamlerocs ceapke #xenaesa. [Ipo-
T KaTKa 3THX KYCKOB NPOH3BOIHIACH TAKHM
o —itealaioihboluosiirdiuinili 06pasoM, 4TO OAHH NOJOCH NPOMYCKAIUCh

L —— ————— ———=—_C .

yepe3 kaaubp ¢ BepTHKANbHO DPAacmoJso-
XKEHHBIMH JIMHHSMH CBAapKH, a JApyrde ye-
pes ToT we KaJaubp C TOpH3OHTAaJAbHO pac-
HOJNOXEHHHIMH JHHUAMHW cBapku. [locae
Kax0ro Aponycka oT noJaoch Gpancs 06-
C pasen, nOJHPOBA/ZCH H NOABEprajCs Tpa-
BAeHNIO. DTH of6pasupl 3atem WaAH GoTo-
rpadHpOBaNUCh, HIM N0 HHM H3TOTOBJS-
JIMCh TOYHBIE uepTexsl. Bce cevenns npea-
craBjenbl Ha ¢ur. 38—45 gBaxae: WO
OLHOMY OT MPEeALAYUIETO H MOCJE 1YIOUEero Kaaubpos.

®ur. 38 nokassiBaeT AedOpPMaUMI0 TOPH3OHTANBHLIX JHHHH CBAapKH
IIPH IIPOKATKe MOJOCOBOrO xeje3a. DTH JAHHHM He NOKa3biBalOT, KaK M
Han0 GbIIO OKHAATh, HUYEr0 HEOGHIUHOTO, a 0/ITBEPK IAIOT TOMBKO CKa-
3anHOe B I'I. V' u VI oTHOCHTeNBHO GOJee CHABHOM BLITSXKH BEPXHHX U
HHXHHX CJI0€B M CUJAbHOTO YIIHPEHHs CPeJHUX TOPH3OHTANBHHIX CJAOEB
B IIpokaTeiBaeMo# nosoce (cp. ¢ur. 19, 20 u 28). Us dur. 38 cranopurcs
TOHATHBIM, TO4YeMy Cepe/liHbl GOKOB NMOMOCOBOrO JKelle3a IPH MPOKATKe
¢ GOJBITHMH OGXATHAMH NPHHUMAIOT BHINYyKAYI0 dopmy. KpoMe Toro

®ur. 38. Jlunuu csapku 8
IIpOKaTaHAO{ nosoce (onbiT
Fanokcn).

*® N. Me tz, Experimentelle Untcrsuchungen des Materialflusses beim Walzen von
Graggrr)\, ,,St.du. cl}:" 1929, 1577—1582

M Ao | " . . .
sene., ]929,,, }\1’«; 17j19?csy, Walzenkalibrierung, .Ung. Zeitschr, f Berg u. Hiittenwe
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PaBHOMEDHOE paCnpeAeleHve JHHUHUA CBapPKH NOKa3biBaeT NpPUMep Ipa-
BHJbHOI'O M JIMIIEHHOTO HeJAOCTAaTKOB NPOIECca MPOKaTKH.

- Ha ¢ur. 39 noxasann medopmupoBannbie JuEME CBapKu npU mpo-
KarKe yrJOBOro eje3a K3 Npo6bl, COCTOsmeN U3 LIECTH CJI0EB, rOpH-

@ur. 40. Yin0soe xeneso, npo-

KaTaHHOE W3 N0JOC C BePTHKalb-

HLIMH JIMHHAMH CBapku  (OMbIT
lanoxcu).

®ar. 39. Yrnosoe xkeneso, npo-

KATaHHOE M3 NONOC € rOpH30H-

TATbHBIMH JTHHYAMH CBapKu {OMbIT
Tanokcn).

30HTAJIBHO CBAPeHHLIX, & (ur. 40 — Te Ke JHHHUH PU HX BEPTHUKAILHOM
pacnonoxenud. <Popma, MnonoxeHHne U pasMmepsl JAedOpMHPOBAHHBIX
anoeB MeTalia Ha ¢dur. 39 ykaseBalOT Ha TO 3HAMEHATEJbHOe SBJEHHE,
4T0 BepXHHe CJI0M OGOoJblIeH YacTbIO MepeXxoiAT B (WIAHUBI, B TO BpeMms
KaK HUKHHE CAOW TOYTH HeJHKOM OCTaloTcd B BepilliHe yriaa. Ocralb-
Hble CJIOH TPEACTaBAAOT COGoit Nnepexonan. Jlerko NnOHsITb, YTO KAWHO-
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BHUAHAsA YacTb BaJiKa BbI3bIBAET Bi CJAOAX MeTa/ndia, HEnocCpeacTrBeHHO pa-
CIOJIOKEHHBIX I10J, BEPUIMHOH K/MHA, CHILHYIO BBITSUKKY, a B npaBoi
H JIeBOH IOJKaX CHAbHOe OOKOBOe BBIJIABJAMBAIONIEE JeHCTBUE.

Paccmarpusas ¢ur. 40, B xoTopo# mnoxasasel nedopMupoBaHHDIE
BepTHKaJAbHbIE CJIOH, MOXKHO SICHO 3aMeTHTh GOKOBOE BBIIAB/ANBaHHE KaK
BJE€BO, TaK H BIpaso.

Ha ¢ur 41 nokasano pacnosoxenne
nATH 1eOPMHPOBAHHBIX BEPTHKAMbHBIX
CJI0€eB Npu pacKaTke Ha TOTOBBIA Yriao-
Boit mpoguar. Camo coGo#i pasymeercs,
YTO IDH NPOKATKE NPOGHBIX KYCKOB, CO-
CTOSIIMX H3 BePTHKAABHLIX CJ0EB, OYeHD
pelKO MOXHO THOJYYUTb NPABHIBHOE
pacnpenesieHne 3THX C/0€B IO Kaau6py,
TaK KaK MaJiefimee OTKIOHEHHE HX OT Bep-
THKalAH (3TO JIETKO IDOHCXOXUT, eCaH
3ar0OTOBKA NPH NOCTYMJEHHH B BaJKH
HEJOCTaTOYHO KPEeNKo ! yIepKuBaeTcs
NpONMyCKaMu) BeAeT K [TOMY, 4TO OHHM
nedopMupylOTCS HepaBHOMepHO. Pac-
npejeseHHe MeTajnsaa HPH NPOKATKE Ko-
PBITHOTO :KeJ1e3a 10Ka3aHo Ha ¢ur. 42 u 42,
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Pur. 41, Tepopmauns aynuit ceapkn ®nr. 44. PacnpeneneHue Meranna B TaBPOBOM
B YIMIOBOM Ced4eHHn, MPOKATAHHOM U3 cegenun (onwit Iasoxcu).
NONOCH! € BEPTHKANbHLIMH JTHHHAMH

cBapku (omuiT Tanoxcw). -
dur. 42, Pacnpepenenne Metanna Ha er'. 42 fIPEACTABACH KOPEIT

B weertepe mpn ropusomrarbuex HBIH MPOGHAB, MpOKaraHHmll U3 BepTH-
AMHUAX cBapku (ombhia Tanoken).  KAaJAbHO CBAPEHHBIX CJA0€B H HA (ur. 43—
(:P:xl;;s e::?é Pacnpene.vxenrx‘:aeJl MeTaMMa U3 TFOPH30HTAJNbHO CBapPeHHHIX CAOEB.
€, NpH 14 bHB] - o
i coapin on Tasonem, o H3 QHI. 42 5ChO mto, 7O el
Ka—uacCTh CeyeHHs MexAy (paasuamu —
N0 (popMe M PACHONOKEHHIO CI0EB MOJ-
HOCTLIO COOTBETCTBYET MOJOCOBOMY fipoduiio (dur. 38). dur. 43.
CHOBA MOKAa3biB4ET CJydalt 0XHOCIOPOHHErO pacIipeneneHrn BePTHKa/b-
HBIX CJI0eB, SIBAAOINErOCA PesydLTaTOM Pa3HOBPEMEHHOro 3axBaTa Mo-
MOCHI BanKaMH: B N€BOM (p.HUE MB BHAHM 4eTHpe CJ0d, B NpaBoM
TOJbKO TpH.
HOCTOﬁHbIM BHHMAaHUA SABJSeTCA pacnpelienenve Mmeranaja B TABPO-
BbIX ceueHusix. Pur. 44 NOKaspiBaeT pacnpelnejieHpe MeTaliia B 4UCTO-
41
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BOM TaBPOBOM Ipodrie U PACHOMOKEHHE CNOEB B MCXOZHOM CeueHHH.
llpaBuiii pranen o6pasoBaH, Kak BHAHO, u3 JBYX BEPXHHX CJIOEB,
JEBbIA (hIaHel M HOXKA M3 OCTAMbHBIX.

B cBasu ¢ Tem, uto TaBpoBHIi NpodHIbL NMpeACTaBASeT CO60H HHTe-
Pec n ¢ TOUKH 3pEHMA MPOKATKH, Ha (Hr. 45 GyNyT noKasaHsl 11ecTh Mpo-
KaTaHHBLIX NPH Pa3MHYHBIX YCAOBUAX MOJOC, KOTOPHIE 3aJaBajiucCh B
OJIMH M TOT K€ YHCTOBOIl KalHGp.

[IpepoTaesounbIfi KaMMGD B KAKAOM MOCAEAVIOUIEM ONBITE HacTpau-
BaJCA IIyTEM Da3/iBHXKEHHS! BAJKOB C TaKHM pacCdyeToM, YTO (JaHUBl OT
OMbITA K ONBITY AENaTHCH TOJILE HA 1 MM (CM. ... TUHHKM Y4epHOBOTO Ka-
q16pa). OcTadbHble KanuGpbl OCTABAMHCh HEM3MEHHBIMH B CBOHX pas-
Mepax MpH Bcex ONbiTax. Pe3ynbTaTel 3THX ONBITOB ClACAYIOLLHE: BEpX-
HU# (Iasen OKa3alcs HEBBINOJHEHHBIM, TOJBKO B 6-0i upobe, Guaaro-
Jlapsl Ype3MepHO# TOJINMHE ATOH YaCTH B NPEAbIAYIIEM Kajaubpe.

Pur. 45. O6pasopanne wacTell ceyeHHs B TaBPOBOM Kedede PH PaIHUHBIX
yeaosuax (onmrt agokcu).

CoBepulenHO MO-HHOMY 3TO NPOUCXONHT B HHXHeM (IaH{e TaBpo-
BOTO Npoduisl, TaK KaK 31eCh Mbl UMEEM 34KPHITYI0 YacTb Kaaubpa, B
KOTOPOM HEBO3MOXKHa HOPMaibHas o6paboTka. [Tpugande dopmot B Ta-
KHX 4acTaX Kaaubpa CHIBbHO 3aTpyAHEHO. ®ur. 45 scHO MOKa3wBaerT,
KaK HIKHHe aanubl ObICTPO W 3HAYHTENBHO yKOpayuBalorTcss. Hoxka
0Ka3a7achb HEBBHINOJIHEHHOA TOMLKO NPHU NepBOM OmbiTe. IIpy BceX 9TUX
onbITaXx 06HapyxuBaeTcs ellle OJHO AOBOJBHO HHTEPECHOe SBJAECHHE, 3a-
Kaouarouieecss B NOCTENEHHOM YTOJIIEHHH BepxHero dJianna 'OTOBOIO
upoduis. Oyepranua rotoBoro npocduisi, HaHeCeHHbE — , — . — , dd-
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Hu8MH, HéHo HokasbiBdiot, UTo Bepxuui diamer, 8 rotoBoM npodute
teM TOJUIE, YeM TOJuke 3TOT chiaHey OLLT B NpelnlgylleM MOpPOXOJe.
Bepxuuit diaHen yxe npH TpeTbeM ONbITe OBLT TOJIILE 3TOTO XKe (aaHia
B TOTOBOM MNpodude corjacHo mabaoHy, HOKasaHHOMY Ha durype
CIJIOIIHBIMH JHHUSIMH. DTO O0OCTOATENbCTBO YKa3biBaeT Ha HCKJIOUH-
TeJbHO GOMbLIOee BAHsSHHE U3GBITKA MW HEJAOCTAaTKA METadla B IpeIbl-
JyueM Kaaubpe, 4 BMeCTe ¢ 3TUM Ha TOT (DAKT, YTO NPH HelPaBHALHOH
HACTpPOliKe Ja)e Ha JyymeHd KaquOpPOBKe HeJAb3s MHoJMyddurs Ge3ymped-
Horo mpoduss. ,

B nanbHeimem GyAyT 0O BO3MOXHOCTH sicHee pa3oOpaHbl BCe OCHOR-
Hble NpaBuia Kamu6Gpoeku. IIpucTynate K KaauOpoBKe KaKoro-aHuéo Ho-
BOI'o NMpoHAA MOXHO TOrJa, KOTrJa YCTAaHOBJEHO, YTO ITOT npoduin
MOXET OBITh KaK TEXHHUYECKH, TAK M IKOHOMHUYECKH BBITOJHO IOJAYUYEH
ripokaTkofl. B nepmyio odepeib N0OMKHO OGHITb YCTaHOBJIEHO, MOXKHO JIH
JlaHHBIA JApoduis KaTaTb HA TOM HIAM UHOM CYIECTBYIOIIEM CTaHE HJH
1 atToro Tpebyercd xakoi-nubo Apyroi. Ilpu nmoMoiuum chpaBouyHHKA
«Hiitte 1718 meTanaypros» A1060H MONOAOH CHELHANIHCT, YUYHTHIBAA MECT-
HL'e TPOU3BOJCTBEHHBIE YCJIOBUS, CYMEET OTBETHUTb Ha NOCTABJCHHLIH
BOHNpOC,

CcOcrBenno, KaM6pOBKa HAUMHAETCA ¢ BHIUEPYMBAHHUS TAK Ha3blBae-
MOro ropsivero Hpoguis, COOTBETCTBYIOIETO NPOMHII0 NOMOCH], BbIXO-
Jsiuled H3 mocjieliHero Kaaubpa B ropsuyeM cocTosiHUU. Pasmepsl rops-
yero NpodhHAs ONPeJeNSIOTCS NyTeM YBelHYeHus Pa3MepoB XOJAOLHOTO
npodHAs Ha HEKCTOPHIH NPOLEHT, CBA3AHHLIA ¢ pPacliMpEeHHEM CedeH.s
Ipu HarpeBaHu., IJTO KojaeGaHWe NPOHCXOAMT B -mpefenax 1,2—1,4%.
[l IPOCTHIX cedeHHit, OBICTPO MPOKATHIBAEMEBIX, GepeTcss GoJblliee 3Hi:-
yeHue, JJIS CIOXKHBIX npoduieil — MeHblIee 3HadeHHe. 3aTeM Ha OCHOBe
CeyeHHs HCXOJHON 3aroTOBKH M CeueHHsl Topsiuero npoduas cocTabias-
eTcsl MpeJABapuUTedbHbIA NJaH 00XaTHH, H 3THM CaMbiM OIpejeAsAeTCs
[pHMEPHOe YHCAO NMPOXoZoB. MCXOAHBIM NYyHKTOM IpH KaauOpPOBKeE
0o0BIYHO ABJAETCH TOPSAUHN NPOodu/b, 0 KOTOPOMY VXe Onpefensiorcs
BCe Mpejblayliue KaaubGphl.

B nepByio ouepelb, ClenoBaTENbHO, LO/KEH ObITh ONIpPejeNeH mpej-
YHCTOBOH KaJHOD, M3 KOTOPOTO XKelne30 NOJ/KHO 3amONHHTh YUCTOBOU
kamubp 6e3 s3ayceHlla WJAH HEAOBHIIOMHEHHA. YUHThIBas GbicTpoe Hafe-
HHE TeMNepaTyphl MOJOCH BO BPeMsl NPOKaTKH, NIAOLIAAL TPEeAYHCTO-
Boro Kanmu6pa Oepercs Tako#, 4ToGH 0GXaTHe B YHCTOBOM Kaaub6pe
Obl10 HeGOMLIHM. B 4HCTOBOM W mpejyHCTOBOM Kaiubpax Ttemimepa-
Typa MeTajla OTHOCHTeJbHO HEBHICOKAad. B ocTalbHmX Kamubpax Impo-
LeHTHOE YBeJIHUYEHHE IJIOLAAN HX CedyeHHUsi IOCTENeHHO BO3pacTacT B
CTOPOHY HCXOJHOH 3arOTOBKH HJIH, UTO TO Ke, IIOCTENEHHO yMeHbIIaeTes
B CTOPOHY KOHEUYHOro HPOAYKTa. B OoTJleouHbIX pydYsaX (DACOHHHIX TIPO-
cbuneit o6xatue, Kak npasuao, He npepbimiaer 10—15%; B mepBbIX uep-
HOBBLIX PYYbSIX OHO AOXOAUT 40 30—35%. DT, 0HaKO, He ABJSeTCH 3a-
KOHOM. OnblTHble KaXUOPOBUIHKY YCTAHABAMBAIOT OGIKATHSA LEAUKOM HO
CBOEMY YCMOTPEHHIO, YUHTBHIBad, KOHeYHO, IIPH ITOM MOIIHOCTH ABHra-
TeJA CTaHa, AHAaMeTPp BalKOB, B3AUMHOe BJAMAHHe yacTel CJIOXKHOTO NPO-
Guaa u T. 4. Tlocneayoutui yepHOBOH KatuOp onpelensieTcss Ha OCHOBE
TeX XKe NOJ0KEHHH, TOJMbKO 34ech 00kaTve, BhIpaXKeHHoe B NPOLEHTAX,
Gepetca COOTBETCTBEHHO O0JIbIIHM, YeM B OTAENOYHOM pyube. [IpaBHIb-
HOE€ BLINIOJHEHHE Kaaubpa ¥ B 3TOM Cjyuae uMeeT GoJblloe 3HaueHue;
HYXKHO MMeTb B BHAY, UTO HeGOJAbIIOE HEBHINOMAHEHHUE CBAs
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34H0 ¢ MeHblilMH HeynoGcrBaM, téM obpadoBaiiué sdycétines. Heppi-
nojHeHHe KanuOpa ABASETCH MEHBIIUM HEyAOGCTBOM, TaK Kak NpoCTOM
OOTOUKOH MpeABAYIero Kamubpa HAH YacTH ero 3TOT HELOCTATOK
MOXHO JIErKO ycTpanuthb. [IpH 00pa3oBanuu ke 3ayceHUeB HEOBXOLHUMO
YMEHbUIHTL PA3MEpPbl TOH WM MHOH YacTH Kanubpa, AJsi 4ero HYKHO
NEepeTayuBaTh BaJOK MO BCed GouKe. ATO CBA3AHO C M3MHILHMMH PACXo-
AaMH H TPAaTOH BpEMEHH, a TaKKe MAET 3a CYET MPOYHOCTH BAlKA B
LeTIoM,

Wrak, NpoeKTHpOBaHHe KATHOPOBKH BeleTcs OT Kamubpa x Kamuopy,
CUMTas® OT YHCTOBOFO, 0 TeX MOpP NMOKa He OyAeT ONMpeAeneHO HeoGXO-
AuMoe ceueHHe — OOBIYHO KBAAPATHOE — 3aTOTOBKH MJH CJAHTKA,

[1o usiotoRAeuuu npes-
BapUTeNbHOA KaauOpOBKH
MOCAeIHION HEOGXOAHMO
npoBepUTh. Haa aroh ue-
JAX OYEPTAHHSI BHIYHCACH-
HBIX KATHGPOB HAHOCATCH
Ha mpo3paunyw Oymary;
OTJe/bHBle Kanudphe Ha-
KNanbBAIOTCA  APYr HAa
ADyra W Ipd 3TOM YycTa-
HABJIHBAETCH BO3MOXHOCTh
HPaBUABHOIO BHINOJHEHHS
H mApenuoJaraemMoro gop-
mousMeHennsi. Ha ¢ur. 46
3TO TOKA3aHO HarJsIHO.

Toabko mnocae Taxoro
paccMOTpeHUs 9THX Hpex-
BAPHUTEJNbHHX - KaJHGPOB
MOXHO TOJHBle KaJduOpH
pPOBK3a He HMEeT HMKAaKMUX
OCIWHX TBEPJO YCTAHOBMEHHHIX NPaBWA. T0, OIHAKO, HE 3HAUMT.
UTO HHXEHED-NPOKATYUK INPH NPOEKTHPOBAHHM KANHOPOBKH HHYEM
HE CBf3aH, TaK KaK NPOUECC OPOKAaTKH, HECOMHEHHO, HUMEeT CBOH CO-
BEDUICHHO CTPOTHE 3aKOHHI, KOTODHIE HAM elle HEe BCE HW3BeCTHbl.
MuoOrHe TPOKATYMKH  OTKPHIBANM  OTAEABHBIE 3aKOHbI IPOKATKH
T€M 4TO 10 HE3HAHUWIO HAPylaJAd uX. .XOTd KaJlu6DOBKAa He HMeeT
OOLIENPHHATEIX 33aKOHOB, HO HA OCHOBE CKa3aHHOTO B MOpeasiay-
KX TA3BAX CAENyeT, YTO NMPOUECC NPOKATKH CBA3aH C HeAbIM pAAOM
3aKOHOMEPHBIX ABJIeHHH. 3HaHWe 3THX fBJEHHU! -HEOO6XOAMMO I/ TOrO,
4TOOBI HMeTh BO3MONHOCTb YCHELIHO MPOAeNaTh Ty - Hilu HHYI0 Kaaub-
POBKY. o

Uro 6OMBIIMHCTBO 33734 MO KaTMGPOBKE MOXKeT GHITh pellleHO pas-
JHYHBIMA METOJAMH VKa3bIBAIOT C/IOBA aBTOPA B OJHOM M3 €ro TPyAOB ™'
«TBopueckne CnOCOGHOCTH MHXKEHEpA-IPOKATHHKA WIPAIT GOMBLIVIO
poJib MPH KantuOpOBKe Jake W TOrJa, KOTJA PacyeTHble JaHHBle MO Ka-
JHOPOBKEe OKOHYATeNLHO NPHHATHL Ha NpakTHKe». Tadeab * Bbickasbi-

30 E.ﬁ_C_otel, Oeber die Grundsitze der neuzeitlichen Walztechnik, ,Montan.
Rundschau*, Wien—-Berlin, 1920, 427,

% W. Tafel, Walzen u. Walzenkalibrieren, Dortmund 1921, S. 227.
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Baet Ty Xeé MpICAb CleaylomiMu crosami: «[lpu BeeM pasButun a6-
CTPaKTHBLIX MaTeMaTHYeCKUX MeToJ0B KaiauOpoBka siBaseTca paboTol, B
ONpeAENeHHOM CMBICTE 3aBHCAINedl OT MHAMBHAYAIBLHBIX COCOGHOCTEH
HHXKeHepa». BaxueHAmdM IIPaBHIOM KanuGPOBKH ABAAETCS HeOGXOMHU-
MOCTb, YTOOB JedopManuus ceyeHHs Obijla 110 BO3MOXKHOCTH MeHee Ha-
CHJILCTBEHHOH, a 00/lee MPOCTOR M HeCHOXHOH. YeM cinoxnee aedopma-
15l CeYeHHs B OHOM Pyube, TeM OOJblIe pacXOAYeTCs SHEPrHH, TEM CKO-
pee cpabaTbiBaeTcad KaquOD M TeM MeHbllle BOSMOMKHOCTEH IPaBHILHOTO
BLITIONHEHHA ero. UTo KacaeTcs oCTaibHLIX OOGIIMX nPaBwil, TO OHM NPHU-
6MH3HTENbHO MOTYT OblTh CBelleHBbl K HHIKECAeAVIOUIEMY.

1. B cayuae ecru Kakasi-
au60 4acTb CevyeHHs NOCTYy-
naetT B 4acTh KaJaubOpa. o6pa-
30BaHHOr0 OOOMMH B4JKAMH
B BHAE OCTPOro yrJaa, He-
006X0AUMO, 3dTY 4YacTh Ka-
anbpa 3akpyrauts (dur. 47)
¢ TeM, 4TOGH H3bexaTh 06pa- H
3oBanus 3aycenua. Ocrphle !
yrasl TOCTYNAIOT, KakK mpa- ¢
BHJO, B 3aKPYrJAeHHYI0 4acCTb ~ ]
cocefHero Kkaaubpa, a{'3a- IRl
Kpyrjessas 4dYacTb B  OCT- é
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®ur. 47. 3akpyriaesne 4 3ary-
naeHue yraoB Kaanbpos.

dur. 48. 3aBHCUMOCTD MEXAY TOJLIMHOMN
MOJOCHE M UEHTPAIbHBIM YII0M

P yroJa, ¥ Tak IHONePeMEHHO Janlblie. 3axkpPyraeHde HeoOXOAHMO
Bcerja Jenarth OOJMBLIIMM, YeM 3To HYKHO, TaK Kak HeGOMbLION HemOCTa-
TOK MeTasmia JEerk0 YCTpaHuM nyteM OOTOYKM CaMoro 3akpyrileHus, B
TO BpeMs KaK JJIS yCTpaHEHUs H30bITKa MeTalna HeoOXOAMMO mnepera-
YMBaThb BAaMKW Ho Bce#t Gouxe. BenuunHa 3akpyrieHus HAaXOAuTCH B 3a-
BHCHMOCTH OT NMOWMAJH CEYEHHS M YBEIWYMBAETCA WM YMEHbINAETCS
BMECTe C Hel.

2. lpu onpejeneHHH BHICOTH Kanubpa AOMKHA ObITh YYTeHa BO3-
MOKHOCTb 3aXBaTa 3aroTOBKH BAJAKAMM H IIPOBepeHa BO3MOXKHOCTb «3a-
Aa4yd» 3arOTOBKH C OUPEACNEHHOH BLICOTOI B coceinuit pydeil. Bajixu
MOFYT 3aXBaTHTh (BTAHYTD) 3aroTOBKY JHULIL TOTAa, KOTJAa OTHOIIEHWE
TOMHUMHBL (BHICOTBI) MOJIOCKH K AMaMeTPY BaJAKOB He NPEBLIIIAET Onpeje-
JeHHBIX npefenoB. XUPCTOM YCTAHOBJIEHO, YTO 3aXBAT €lle BO3MOMKEH,
KOrxa UeHTpanbHLIM yroJ, 0603HaueHHbIH Yepes ¢ Ha ¢wur. 48, He npe-
Beimtaer 30° B TO Xe Bpems XKe30oMm ycTaHOB/EHO, 4TO 0 6 €3y C IO B-
HOoM 3axBarTe MOXer ObITh peUb TOJABKO TOrAA, KOTJAA UEHTPATbHBIH
yros e npeebiwaer 22°. TlpakTuka NOKasbiBaeT, uTo XHPCT NPAaB B TEX
CJI‘yqaﬂX,,KOF}.I‘a 3aroToBKa KaTaeTcsl COBepuieHHO CBOOOMHON OT OKa-
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JUHBl WM KOI/Jda BAJKH CHIBHO iepoXoBaThl. Boolule e pexoMeH:
nyercs paboraTh ¢ YTJAOM 3axBaTa, He npeBoimalomum 22°. Tlpasna,
YacTO BAAKW 3aXBATLIBAIOT ¥ HPH OOMbLIMX yraax 3axBara, TOJALKO C
BGOMBIITHM TPYAOM, 1TOCTE JOArHX NONBITOK, NPH CHABHBIX Y1apax B CTaHE,
HHOTZA TpPY 3TOM 3aroTOBKA IPOCKalb3bIBa&T 10 HECKOAbKY pa3 B
kanu6pe. PeayabTaTom Bcero aToro fIBAAeTCd MoTeps BO BPeMeHH, na-
JeHue TPOH3BOAUTENLHOCTH, OXJaX/JEHHe 3aroTOBKH, HeNpaBHIbHLIE
pa3Mepbl NpodHAA, M, HaKOHEl, BO3MOXHBI M nojgoMku. Vs ¢ur. 48
BHAHO, YTO TPH OJHOW W TOH e TOJILWHe 3areToBKU OoJjee TOJCTHIE
BAJKH 3aXBATLIBAKOT J€rye, TaKk KaK yroJa 3axBarta y HHX MeEHbUIE. Hacequ
BaJKOB HeOOXOAHUMO 10 BO3MOXHOCTH u3berarh %, Tak KaK cAeibl OT
Haceuek OGHaApYXKHMBAIOTCA M B FOTOBOM npokare. Haceuxka moxer ObITh
NpUMEHeHa TOJBKO NpH NMPOKaTKe OUeHb KPYIHBIX CedeHHH, NI 00KiM-
HbIX B4JKOB HWJH B TAXeJbIX YEPHOBBIX cTaHaX, T. €. BO BCeX TeX CIy-
yagx, xorja Tpedyerca HaleXHbId u ObICTPHIA 3axXBAarT. .

3. pu xanu6poBKe pOMKHA ObBITb NPEAYCMOTPEHA BO3MOXKHOCTH
yIMpeHHs 3aroTOBKH B KaauGpaxX Ha OCHOBE TeX INpPaBHJ, KOTOpHE
6LIIH BHIBEAEHB! IIPH PACCMOTPEHMH - ABAEHUH yinupenusa. Eciu B Kakom-
aub0 KaauOpe YIUHPeHHe OueHb MaJo, TO HeoOXOJHMO MO MeHbILUEH
Mepe NpeiycMoTpeTh AOCTATOUHBIA BBINYCK, TaK KaK B NPOTHBHOM CIy-
yae TPYAHO 3ajaTh MNOJOCY B KanuOp. Kpome TOro Taxkod BBITYCK
CHIBHO o6JeruaeT BHIXOA K3 KaauGpa, Tak KaKk IPH HeAOCTAaTOUYHOM
BOSMOXHOCTH VIIMPEHHS .MoJg0ca 3allleMiasiercd B HeM. Ecim ke jparb
Kanu6py NPHNOYCK Ha YIIMPeHHe 3HAUMTENbHO GOJbLIKHA, 4eM 9TO Tpe-
GyeTcs, TO I10J0CA NPOXOLUT Yepe3d Kaaubp, He BHINOJHSAS €ro, U ¢ TY-
nbIMH KPOMKaMH.

4. JlomxHO OBITH VCTAHOBJEHO. paCHOJIOXKeHHe KaJuOpoB B Bajakax:
WM TaK, 4TOOH IITYKa TocAe HIM A0 KaXJZOro mponycka KaHTOBaJdaCh
Ha 180° uau uTOOBl KaauOpbl OblIM PACHOM0KEHBI € MOBOPOTOM Ha 180°
10 OTHOLIEHHIO JAPYyr K HApyry. llepBelit crnoco6 JaerT MNPEHMYLIECTBO
TOrJa, KOrja MMeeTcs aBTOMAaTHYeCKHH XOpOIIO pPaboTaoLIHi KaHTO-
BaJbHBIH NPUOOP MK KOTJa NMPOKAThiBAeMble [JOJOCH AOCTATOYHO JIETKH.
ITpu aToM cnocoGe MoryT GBITb Jyullle HCIOJAb30BaHBl GOUKH BAaJIKOB,
KpoMe TOro, rOTOBas NPOAYKUMs HMeer GoJsee YHCTYIO IIOBEPXHOCTB, B
CBAI3H C TeM, uTo ofpa3sylolnascs, OLICTPO 3aTBepjieBaronlas OKaluHa BO
BpeMsi KaHTOBKHM JeTKo Bblnafder U3 rayOokuX wacted npoduas. [lpu
npokatke 6e3 KaHTOBKY, 00pa3oBaBllascsd OKaJlHHA 3aKATbIBAETCHA TakK,
TO Jaxke NPH CHILHOH NPOJYBKe IapOM HIM BOAOH Ha roToBOH Hpo-
JAYKIMH OT Hee OCTAIOTCS OTMeYaTkH. Be3 KaHTOBKH, caMo coGoi pasy-
MeeTcsl, IPOKAaTKa UAeT 3HAUMTedbHO ObICTpee, W NPH 3TOM, npu paboTe
BPYUHYIO, CHJLHO oOJjeryaercss paGora BajbUOBIIMKA M MOBBILIAETCSH
IPOM3BOJAHTENBHOCTD. )

5. Ewme pas sjech HOJUEPKHBAETCH BaxKHeillee MPaBHUIO KaauOpOB-
KH, IO KOTOpOMY OGXaTusi OTAEIbHBIX YacTed KaauGpa, BbIpaXKeHHble B
IpOHEHTAaX, AOJXKHbI ObITH BCe OJHHAKOBbIMHU HJAH MOUYTH OJUHAKOBBIMH.

OT 3TOro NPaBUia MOXHO OTCTYNATh TOJIBKO B II€PBBHIX IPOXOAAX, MAe
TeMnepaTypa ¥ BSI3KOCTb NMPOKaTbIBAEMOH IUTYKH ellie JOCTaTOuHO BbI-
COKH. IMocle TOoro Kak ‘Ha OCHOBE BBILIECKA3aHHOI'O, 4 TaKXe Ha OCHOBE
CKA3aHHOro B CHAe[YIONMX TJaBax, NOAy4eHbl OKonuaTenbHbie (opMa u

32 Dr. U. Sedlaczek, Vorschlige zur Vermeidung des Rauhens der Walzen
LSt. u. E.©-1927, 26.

4 3. Korean, OCHOBR NPOKATKH. 49



pasmephl oTAenbHbiX KaauOpoB, efaTéabHo 3Ti Kaiubpnl BuUePTHTH
B Tymu. [lo mosyuyeHHbIM UepTeKam B MeXaHHYecKOH MacTepCKOH H3ro-
TOBJAAIOTCS TOYHble IMabnoubl U3 0,5-MM OLMHKOBAHHOIO Xeje3a AJS
IIPOBEePKH BalKOB IPU. 06TOouKe. [1o H¥M COCTaBjsieTcd YepTeX BajKOB,
xak 31O yKasaHo B ri. V.

B. OCHOBbl AHAJIMTHYECKOIO W rPA®¢HYECKOro METOJOB
KAJIMBPOBKH

B pasgene A faHHO# riaBbl YKaspBalOCh, YTO MO HACTOfIIee BpeMs
He MMeEeTCsi BIOJHe HALeXHBLIX UHCAEHHO BBIPAXKEHHBIX AAHHBIX OTHOCH-
TE/MbHO HCTEYEHHSI MeTalla B IVIOCKOCTH CeYeHHS CIOXKHBIX mpoduieil.
Bmecte ¢ 3THM, €CTeCTBEHHO, OTHAAAeT BOSMOXHOCTb CylIeCTBOBAHHA
BHonHe OOOCHOBAHHBIX MPaBHJ AHANHTHYECKOTO M IpadHuecKOro MeTO-

5 - 108 KanubpoBku haconubIX npodu.eil.
. Hecmotpas ma 9rto, ¢ naeuux nop
58 CYIeCTBYeT CHJIbHOE CTPEM/EHHE K
dHaJUTUYECKOMY HJIH rpaduyecKOMy
MeTony KaaHnOpoBkH (DacOHHEIX Npo-
¢uaet. CoBepIIEHHO SICHO, YTO HpH
9TOM BCe OTCYTCTBYOIIHE OGOCHO-
BaHHbLIC [PaBWAd H JaHHLHIE 3aMe-
HSIOTCA LeJbIM PAAOM IPOH3BOJBHO
B3ATHIX JONYyLIEHHH; OTCIOAA U COMHU-
T@ABbHOCTb TAKHX AHAJHTHYECKHX Me-
TONOB, OCOOEHHO B cJayyae Kaaub-
2 POBKH HOBBIX H CJIO0XKHHIX npoduied.
E. Kupx6epr Owis nepsniM, AaB-
2 wuM 6ojee HAH MeHee HaJeXHble
J 4 npaBuiaa Jas rpaduueckoro U dxa-
10 JUTHIECKOTO CnocoGOB KaJdHuOPOBKH.
[Tpn xanrnbposke ¢aanues KByTaBpO-
BOTO, KODBITHOTO H XPYrux nompoG-
5 4 3 2 I HHIX npodunedi KupxGepr npumensn-
Pur. 49 TMapaboa mo pasvepaw wuicor KaK OCHOBAaHHe JIJAs [OCTPOEHHS,
445 KaanbpoBKY {1 210COBOrO Keaesd, Kanuépon, napaGoay. B ypaBHeHHE KOx
TOPO# BXOAMJIH TAHTE€HCH yTaa, o6pa-

30BAHHOTO0 HAKJAOHOM HOJOK.

Ha ocnosanuu nccrenoBannit KupxGepra caenyer, uto napaGona Mo-
KET HAATH ceGe NPUMEHEHHE He TOJALKO B 3THUX OTAEAbHBIX CAydasdX, HO
TaKKE MOXET CIYXKHUTh OCHOBON AJA KaAHOPOBKM B LEJOM. YXKe GBLIO
YCTaHOBJ/IEHO, UTQ BBICOTHI CAEAYIOLIHX JIPYT 3a APYTOM KaJaHGPOB MpO-
CTOTO NPAMOYTOJAbHOTC NPOgHIA NPEACTABAAIOT CO60H OpAUHATLI Napa-
Govibl, aGCHUCCaMu KOTOPOM CAYXHT UHCAO MPOXOZOB, HAHECEHHBIX B Cu-
OTBETCTBYIOLIeH ouepejHOCTH. OpAHHATA BEPLIMHEI B 3TOM CJydae mpej-
CTaBjsieT COGOH BBICOTY TOTOBOTO NpPOMHIS, a NOCAEIHAS OPAMHATA —
BLICOTY nepBOro Kaaubpa paccMarpuBaeMo KalH6poBku. Tak xak npu
TPOEKTHPOBAaHMH KaTHOPOBKH OOBIYHO H3BECTHBI BLICOTHI KaK KOHEUHOTO
CCNEHHA, TAK H MCXOAHOH 3aroTOBKW W, KPOME TOr'0, H3BECTHO TaKKe
TIpHMepHOe YMC/IO NPOIYCKOB, TO, CJACA0BATEAbHO, AJS MOCTPOEHHS KDH-
BOH oGKaTu#l BCerja MMeIOTCS BCe HeOGXOAMMBble AanHble. Ha dur. 49
Aast npumepa Mao6paxena napaGosa BHICOT KajiuGpOB NOJOCOBOTO JKe-

50

desa (cp. ra. 1X, paspen C). Boicora rotoBo#t nodochl pasHa, Kak 37O
NOKa3bIBaeT OpAMHATA BePIUHHBI, 10 MM, BLICOTHI OCTaJbHLIX KaAHGPOE
cooTBercTBenHo pasHel 13, 21, 35 u 58 mm. Eciu He yuuThHIBaThH
YVHIMPEeHHsl, TO COBePIIeHHO SCHO, YTO OpIMHATHl 1apadoJbl, BepHee
COOTBETCTBYIOII[HE ee TOYKH, O3HAYAKT He TOJbKO BBICOTHI, HO H IJIO-
IWagy pAjfa NpAMOYToabHbIX KamuOpoB. Ilpu ycioBuH, ecan oGikarue
paBHOMEPHO pacHpeleleHO IO BCeMY CEUeHHI0, 3TOT. BLIBOA HMeeT Me-
cTo u O71a daconHnx cedeHu#d. Bombiioe mnpeumyiectBo kaauGpOBKH
npd NOMOLM Napabojanl OYEBHAHO; NOSTOMy HOHATHO, moueMy Kupx-
Oepr uMea TaK MHOro nociejosateaed. Tax Hanpumep, npash. I'. HlTay-
Gepom ObLIO NpefNOKEHO NPOEKTHPOBATL KaluGPOBKM TrpaduuecKHM
nyteMm. Baiicenbepr roBOpuT o npemyulectBax rpadHuecKoro Meroza
kanu6poBku no IlltayGepy crenyrwomee *:

1) Bcaxkol kanuGpoBKe B rpadguueckoM U306paKeHHH COOTBETCTBYET
COBep.lIeHHO OINpEJeNeHHCI 0 XapaKTepa HelpephiBHas KPHBad,

2) Ha OCHOBe 2TOi KpHBOM IJfl ONpejesneHHs OTZHEIbHBIX KaauGpoB
JOCTAaTOYHO 3HATh UHCI0 MPONYCKOB H OTHOUIEHHE HCXOAHOT'O CeUeHHA K
KOHEYHOMY;

3) OnbITH OO ONpejesIeHII0 JNaBJdeHHS APOKATKH H pacxoja SHeprHH
MmoryT ObIThb ¢ OCCOOM JMETKOCTFIO HCHO/Ab30BaHbl B KAueCTBE CPEACTBa
KOHTPOJS NPaBUILHOCTH BhIGOpA YHCJIA NPOXONOB H Xapakrepa KPHBOW;

4) y pykosoauTeaell NPOU3BOACTBOM HMeEeTCH MPH 3TOM MpoCTas o
Harnsguaa <hopma H300paKeHUds BCero Nnapka BAAKOB U Xoja paboThl
I/ KaxJaoro npodHis, moMoramomas Ja)ke HOBHUKY ObICTPO BHHKHYTH
B 0COGEHHOCTH MPOH3BOACTBA.

B nmocsetnee Bpemst Tadenem npeasoxeHsl aHaMUTHUECKHe NTPaBuja **
JJs  pelleHuMAl 3ajad IO KaaHOPOBKe, KOTOpbIe CBOAATCA K CJae-
aymoolieMy *: '

1) ceueHuss 10 H HOCJe NPONYCKa BbluepUUBAIOTCH OJHO Ha APYroM
TaK, 4TOGH NIPY 9TOM COBHANANY UX CPeJHHE JIMHHH H HI)KHHe KPOMKH;

2) BLIXOAfIEe cedeHHE JeMUTCH Ha INPAMOYIOJAbHHKH OJWHAKOBOH
NJIONIAH; oo 0

3) onpeuenslOTCH «HaTypalbHble yAIHHeHHs» H/h BceX NPAMOYrok-
HHKOB M BHIUVCIAETCA MX Cpexyee apudmeTHueckoe L, ;

4) ompejensieTca cpemHsd BbICOTa KOHEUHOro npoduia 4, ;

5) mpoBepsitoTcs pasHul au HiL,=1h,.

Eciu oHuM paBHBI, TO KatuOp GyJer BBINOMHATHCS; ecau h, > H/L,
T0 KaauGp He 3anoJausercs; npu k,< H/L, B xaau6p 6yner mocrty-
nath U36bITOK MeTanna. [IpH aToM MeTOJe, yIIHPeHHE He YUTEHO.

06 aToMm - cnocoGe kanubpoeku mo Tadenio HeoOXOAMMO 3aMETHTD,
YTO OH HA IPaKTHKe BPAJ JH MOXET UMETb NIPHMEHEHHE, BO-NEPBHIX, 1O~
TOMY, YTO OH OYEHb CAOXEeH H, BO-BTOPHIX, NOTOMY, UTO OCHOBHI HCYH-
caennit Tadens camu o cebe cOMHMTeNbHLI. PasjoxkeHHe Kakoro-au6o
HOBOTO CJI0:KHOTO NpodbHIs Ha PaABHOBENHKHE HPAMOYIONLHUKH MOXKeT
GbITh ITPOH3BEAEHO YUHCTO NMPOH3BOJBLHO, TAK KaK 110 BONPOCY O BUIE H
pa3mepax JBHXKEHHA MeTalla B INIOCKOCTH CECUEHHS OYeHb Majao H3Be-

¥ Weissenberg, Walzbetrieb und Kalibrierung in graphischer Darstellung
.St. u. E.*, 1911, 1653—62. - .
216 * W. Tafel, Walzen und Walzenkalibrierung, Dortmund 1923, I Auflage, S.214—
s Hitidte, Taschenbuch f: Eisenhiittenleute, V. Auflage, S. 732
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ctHO. [1poH3BOAbLHOE PABM0KEHHE CEUEHNST MOXKET GblTb 1103TOMY HCTOY-
HHUKOM MHOTOYMCJAEHHBIX OMINOOK.

C. HAMBOJIEE PACIPOCTPAHEHHDBIA CNOCOB KAJIMBPOBKH

[IpakTHuecKHe TpueMbl KaauGPOBKH, BHIpaGOTaHHbIE OTJACAbHBIMU
[(POKATUHKaMH, NEPEJABANHCh NMPEEMHHKaM, KOTOpbe B CBOIO OYepelb
pasBMBaIH WX Jajiblie. [1oaTOMy 9Tu mpueMs! Oblli ROJIOe BpEMsA Ce-
KPeToM OTJeXbHbIX 3aBOJIOB W JHL, U BIOJHE [OHATHO, MOYEMY NPAKTH-
yeckue TPWEMBI KATHOPOBKH (PacOHHBIX NMpoduaedl TaK pasHOOSPa3HbI.
HauGoaee HCHbITAHHBIE METOLbl KaAuOPOBKHM B HacTofillee BPeMs AO-
CTaTOYHO H3YYeHbl, TAK UTO 3HaHHE 3TUX MeTOL0B OyJeT BecbMa I0JE3HO
I HayMHAUero.

[NpakTuueckuit MeTox KanuOpOBKHM (acoHHBIX mnpodunelt 3saxiaio-
yaercsd B CAeAYyIONIeM. , ]

B roroBom ropsuem npodune (HaNnpHUMep, B CeueHHH [BYTaBPOBO#H

GaJKy WIH PeabCa) BHIOHPAETCS YacThb CedyeHHs], IO CBoeH hopMe cxoxast
¢ TIOJMIOCOBBIM 2KeJIe30M, KOTOpoe HNPH IMPOKaTKe HCIOHTHBAET BepPTHKANb-
HOe WM NOYTH BepPTHKaabHOE MAaBJjeHHe. Taxkoil 4acTblo, HANPHMEDP ¥
KOPBITHOTO XKene3a, 6alloK | PebCoB ApageTcss Wiefika, s oToH yacTH
cOCTaBAAETCH NJAAH OOXKATHH M OHpeJessaloTcs BLICOTHl AJAS TAKOro Ko-
JIMYeceTBa KaauOpoB, IOKa He MOJAYy4aeTcsi HeOGX0MMOe UCXO/HOe Ceye-
HHE,
- Teopus mapaGoabl KupxGepra mpu 3TOM siBASETCA GOJBIIUM IOJ-
cropbeM s HayMHAWUlero KaauOpoBlMKa; B AaibHeHlneM, Korja Ka-
JAHODOBIMK HMMeeT Y2Ke JOCTATOYHBIH ONBLIT, OH MOXET OOXOAHTHC H
fe3 Hee.

[IpoekTHpOBaHHe OCTaMbHBIX HacTefi mpoduas (Mo/lolBa, TOJOBKA
M T. J.) NPOU3BOMMTCA B 32BUCHMOCTH OT TOrO, HaxOJATCH JH OHH B
BLIDE3aHHON B OJHOM BajlKe «3aKPHITOM» YacTH KaiuOpa u Npu ITOM
KAaTalTcs cOBCceM Ge3 o6xKartus Miau B Beipe3e B OOOMX BajKax, rle. OHH
HCMBITHIBAIOT TOJBKO GOKOBOE TOPH3OHTaJbHOE JAaBiaeHue. BruibopanHas
3a OCHOBY IIIOCKAsl yacTh kaaubpa, Kax yxe OBIIO CKa3aHO, UCMBITBIBAET
TOMBKO MpPFMOe, BEPTHKAIbHOE JaBJE€HHE M PACIOJOKeHZ TOPU30H-
TaAbHO, KAK NPABMIC, IO HeHTPaNALHON JuMHKM. [ofomBa H rosoBKa 0T-
BETBJAAITCA OT 3TOH YacTu MOJ NPAMBIM HJAH HOYTH IPAMBIM YIJIOM
BBEPX WM BHH3 H HMEOT B 00OHX HANpaBAeHHAX B COOTBETCTBHH C BO3-
MOSKHOCTSIMM MPOKATKH CXOJASIMecss CTOPOHBL. Tak Kaxk Takhe 4acTH ce-
ueHHsi 06pabaTHIEAIOTCS [TOYTH HCKANOYHTENLHO MOCPeACTBOM GOKOBOTO,
FOPH30HTANBHOTC AABJEHHS, TO ACHO, YTO OAHA NOJOBHHA KaaHOpa (HHX-
HSSl MJH BEPXHAA) AO/MMHA BCErAa HAXOAMTLCA B 3aKPBITOH, ApYyras
(BepXHSS MM HV2KHAA) MOJOBHHA OJHOBPEMEHHO B OTKPHITOH, o0pasye-
MOH 0GOHUMH BalKaMy, UacTd xanubpa. Ciaeayrouiue onue 3a JpYrHUM Ka-
JU6PBl AOMKHLI GBITH TaK MOCTPOEHBl, UTOOH BO BpeMs MPOKATKH YacCTb
npod s, BEIXOAAIAA U3 3aKPBITOH YacTH Kalubpa, OCTynana B OTKPbi-
TY10 H Hao60opoT. Heo6X0AHMMO TONBKO NPH 3TOM 3HaThb, KakoH BHJ GOKO-
BOI'0 JaBJieHus n0JKeH OblTh B OAHOH 4acT¥ Karubpa M UTO OJHOBpe-
MEHHO C 9THM IIPOMCXOJHT ¢ 4YaCTbio CeueHwus, NPOXOAAIUIEH Yepes 3a-
KPBITYI0 4acTe Kaaubpa.

Taxxe u 3aech MCKeT GLITh NIPUMEHEHO OCHOBHOE NPABHAO O PABHO-
MEPHOCTH PacHpejesieHUs MaBJEHHS, MO0 KOTOPOMYy OOKOBOE jaBJeHHUE
¢aanueB, BolpaXeHHOe B MPOIEHTaX, AOMKHO ObiTh [PHOAM3UTENbHO
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paBHO JAaBJEHHIO B IUIOCKOH 4aCTW CedeHusd, T. e. YaCTH 4EPHOBOTO Ka-
An6pa, MOCTYMalouide B OTKPHITYIO 4acTh OTAENOYHOro Kamubpa, MOTYT
BLiITh HA CTOJABKO NPOLEHTOB TOJIE, Ha CKOJAbKO INPOLUCHTOB YBEIH-
yuBaeTCsl BHICOTA IIOCKOHM uacTH KanuGpa, Haxoxsllueca B Bajkax B
BEPTHKAJIBHOM IOJOXKEHUH UYaCTH CEHeHHs JOMKHBEl OBITh B IpPeAOT/Ie-
JouHOM Kaaubpe, MpuMepHo, Ha 1 MM xopoue, YeM COOTBETCTBYIOLLad
4acTh YHCTOBOTO KaMuOpa, Tak KaK IOJ BAMSHHEM BBITECHSAIOUIErO Jnen-
CTBUSI OTKPBHITHIX uacTell KaauOpa 3TH BePTHKaJbHble YaCTH HECKOJbKO
yBeqHunBatoTcst. HyKHO MOA4€PKHYTE, YTO roPH30OHTaJIbHAS TOMIHHA 110~
JOUIBE! U3 IOCAEJHEr0 YEPHOBOrO KanuGpa MOXKET NPUHATDH TpebyeMble
pasMephl TOJMbKO B TOM CIydae, €ClM CedeHHe ITOM YacTH oyaer 3amoJ-
HSTh COOTBETCTBYIONIYIO 4acTh YHCTOBOro Kamépa ot 0,75 ero BepTH-
KaJbHOMH BBHICOTHI. B OCTaMbHLIX UEPHOBHIX KaauGpax MpH GOJbIIeH TOM-
muHe W OoJiee BHICOKOH TeMmnepaTrype J0CTaTO4YHO 0,66 w menbiue. Ecin
He o6pamatb BHAMaHHSA Ha 3TY 3aKOHOMEPHOCTH, TO OTBETBJCHHS, KaK
NMOJOIIBA, FOMIOBKA ¥ T. K., MOTYT OCTaTbCsl KOPOTKMMH, HEBBLIOJIHCH-
upiMu. B mocieayomyx raasax 6yAeT nokas3ano IOCTPOCHHE 3THX yacref
ceueHnst mo KupxGepry.

[Moxowmsa, MoCTYMaoIAs H3 NPeAOTAeNTOUHOro kanubpa B 3aKPHITYIO
YacTb OTAeNOUHOro Kaaubpa, Mo CBOSH TOJMUIMHE He HCMbITHIBAST HHKA-
KOToO JaB/ieHKsl; B pe3VanTaTe TaKOro yAAUHEeHUst Ge3 naBjieHUs B MarTe-
puajie BO3HWKAIOT BPeJHBIC HANPXKCHHA. Bo usbexanue 3TOro Heobxo-
JIUMO YBEJIHYLTb B MDEROTAENTOYHOM kaaubpe pa3Mmepbl BbiCOT.

[TpakTuxa. NMOXa3plBaeT, 4TO 3ITO VBENHYEHHE IMHHBI OTBETBAEHHH
(IIO/OWBLI) B YEPHOROM KamuOpe MOXMKET 6BITh CHeJaHO HEe3aBHCHMO OT
MJOIAAH ¥ PA3MEPOB CeueHHsl. YCTAHOBJEHO, YTO NpaBHAbHOE BHLIMNOJ-
HeHue KanuOpa 6e3 IOSBICHHH HANPSKEHWH MMEeT MECTO TOria, KOTAd
BRCOTHI OTBETBJCHHI VBETHUMBAIOTCA NPU nepexojie u3 Kanmubpa B Ka-
AuGp OKPYrJAeHHO Ha 5 MM.

DTHM JNOCTHIaeTcss BO3MOKHOCTH IPOKATKH HeoGXO0XHMMOro npoduian
U3 OTHOCUTEJLHO HeGOJBUIOrO HCXOIHOro CeueHus, 4to camo mo cebe
apaseTcs BaxHbIM (haKTOM B CMbIC/e TTDOW3BOAUTENBHOCTH U 9KOHOMHY-
HoctH mpoieccs. [Tocieaytone KAMOPbl ONPefeNsOTCS TeM XKe MeTo-
IOM TIpH yueTe BCEX OCHOBHBIX MpaBui. HYXHO ellle OTMETHTb, 4TO pa-
JAUVCH 3aKDVIJEHWH MeXAV OTAEJbHBIMH HacTAMH UeDHOBHIX KkanubpoB
JOJUKHBE! GBITh B3ATH TAKMX DAa3MepOB, YTOOHI ¥ MEPEXOAHbIE TOBEPXHO-
CTH HCHBITHIBAIM TAKoe ke 06KaTHe H BHITAXKY, KaK U OCTalbHbIE YACTH
apodus.

Uacto 6biBaeT, HAUPWMEp y pejbC, YTO BePTHKANbHBIE OTBETBIE-
HHMS OT ILIOCKGH YaCTH Kamubpa MMelOT PasiHuHble BHICOTBI. Hanpumep,
BBICOTA NMOJOWIBBEI PelbC MHOFO §0/bille BEICOTH [OJOBKH. B TakHX cay-
yasxX. Py YCAOBUH CTPOTOTO COGMIOJEHHSI BCerO CKasaHHOTO, OTBETBIE-
Hust 6VAVT UMeThb COOTBETCTBEHHO DA3JHUHLIE BHICOTH M B UYEDHOBBIX
kaaudpax. D10 06CTOATENBCTBO ABASETCH - SHIYHTE/IBHBIM TMOENATCTBHEM
B CMbIC/IE MEpexXofa K MCXOAHOMV NMPAMOYTOJMbHOMY CEYEHAID W MOKET
FaK¥e TIOCAVIKHTD MNUUHHON HeVTOBMETBODUTENLHON DaGoThl. JToaTOMY
B TaKuX cayuasx OGLIYHO OTCTVIAIOT OT BhILIEYKA3aHHOrO MpaBHid. 1
B TEPBLIX IBYX (D2COHHBIX YEPHOBLIX DPVYbAX BBICOTA MEWbIIETro OT-
BeTBJICHHS YBEAMUMBAETCS 3WIUMTENHHO GOJblie, ¢ TeM yrobul NepedTi
K NPAMOYrOABHOMY HMCXOIHOMY CEUEHHIO ¢ IOUTH OJHHAKOBHMH BbICO-
TaMH OTEeTBJeHHi. ITepeXOoauTs JH K KCXOINHOMY CeYeHHI0 OTKDBITHIM
HAH FAKPHITHIM KadAWOpOM =— 9TO BOMPOC, OTBET HA KOTOPEIN, TSBHEIM
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06pa3oM, 3aBHCHT OT BBICOTHl CaMOro HCXOAHOro cevyenud. B cayuae
ecad pasMepbl 3T AOCTATOYHO BENHKH, 1€1eco00pasHO TNepBhie JBa
Kkanubpa JeaaTb OTKPBLIThIMH.

Takoe pacnoNOXKEeHHEe HMEET TO NPEHMYILUECTBO, YTO HPH 3TOM Bep-
THKAJAbHbIE Pe3Mepbl Kaaru6pa paBHBEI TOJNBKO MOJNOBHHE MOMHOH BHICOTH!
ceueHus, B CBA3H ¢ 4eM OYpTHl MOryT OBITb B3AITHI TOHbUIE, UTO J4eT
BO3MOKHOCTL JAyullle HCHOMb30BaTh AJMHHY OOUKy Bajka.

-TIpu npoGHOY POKaTKe, €CIM OKOHUYATeNbHBIH Npoduas moaydaeTcs
HEYIOBNETBOPUTEJbHbIM (C YCOM WM HE3allOJNHEHHBIM), He06X0AUMO
oTpesaTb 06pasubl OT IPOKAaTHIBAEMOH MOJOCH KaxAOTO Kaaubpa
U TmiaTeNbHo HX o6ckaenoBaTh. CornacHo aToMmy obcleqoBaHHI0 B Ka-
JRGPOBKY BHOCATCS HEOOXOJAHWMble HM3MEHEHHS Ha OCHOBE CKa3aHHOTO
g ra1. V—VIII g IX.

IX. NOCTPOEHUE HAUBOJIEE XOHOBbIX NPODUJEN
A. KAJIMBPOBKA YEPHOBBIX BAJIKOB

Ha oGxUMHBIX BaJK2X TPOKATHIBAIOTCH padHoobpasHsie noaydgabpi-
KaThl, HAYIIKMe B JaAbHeHAINKI Nepesiel Ha OTAeJOYHble IPOKATHLIE CTAHEL
0o4 MOJOTAa M Npecca, B CBA3U ¢ ueM OOXHMHBIE BalKH KaluOpYOTCH
TaKuM o0pa3oM, 4To0L HMeTh BO3MOXKHOCTb ITOJIy4aTb B MAacCOBOM Mac-
mtabe KBajpaTHble W INPAMOYTOJbHBIE CEedeHHS.

Tak kak KBajpaTHbie W NPAMOYTOJAbHEIE KATHOPHI He JONYCKAIOT 0CO-
6eHHO GOJABINKLX OGXKaTHH, ABIAETC HEOOXOMAHMOCTh B IIPUMEHeHHH AJ4
OGXMMHBIX BaJKOB M JPYrHX Kamubpop, AOMycKawimux OoJbiine 06xKa-
Tus. Muorga uMeercs ne00X0AMMOCTb Bpe3biBaTh B OOXXKHMHbIE BAJIKH H
Takue KamuGpel, KOTOpBI@ CAYKAT NOJATOTOBUTENbHHIMHU JIIA JaibHeRiei
MPOKAaTKH Ha OTAEJIOYHBIX CTaHaX,

K mepmoii rpymme BHITSXHBIX KaluOpoB OTHOCATCS OBaJbl, KO BTO-
poii — poMOEL U CTPeabyTaThe KaTHOphl.

Tak xax OCHOBHOM 3ajaueit OGKXUMHBIX BaiKOB ABASETCS NPOU3BOIL-
CTBO GOJILILOrQ KOJMMYECTBA 3arOTOBKM HPH 3HAYHTENBHOM YMEHBLIUEHUH
cedeHusl, TO COBEPILEHHO SICHO, UTO OBaJMbHble KaMHOPHI CPeaH YepPHOBBIX
urpaoT GoJbIIYIO POk, YeM poMOuueckde W crpedaruatsie. KanuGpopka
YePHOBLIX BaJKOB TeM Npollle H VA0OHee, yeM MeHbllle Pa3JHYHLIX KBa-
IPATHRIX CeyeHWH HYXHO MOJYYHTb W3 OJHHX H TeX Ke BajKOB.

KanuGposka uepHOBBIX BAJKOB HOMkHA ObITh TakuM OGpasoMm pac-
CYMTaHa, YTOOB! TMPOU3BOANTEIBHOCTD YeDHOBOM JHHHE Bceraa Oblia He-
cxoabKO Goblile, yeM HPOWU3BOAMTENbHOCTh PafoTalOIIUX ¢ HEH OTle-
JOUYHBIX CTaHOB. KanuOpoBka OO6KHMHBIX W 3aroTOBOYHBIX BajdKOB CO-
CTOHT H3 TPAMOYrOJbHBEIX (AWMUHLIX) KaauGpos (dur. 4, crp. 16).

Kanu6porka cpeHeCOPTHBIX UEPHOBBIX (TMOArOTOBHTEALHLIX) BaJAKOB
COCTOWT U3 AIPYHBIX, KEAJAPATHLIX U OBATbHHX KaiuOpos. Kamubporka
MeJIKOCOPTHBIX YePHOBBIX BAJAKOB U3 DOMOMYECKMX MM KBAAPATHLIX H
OBaNBHBIX Kaau6pos (dur. 7, crp. 19).

1. Juidunbie Kaanbpor

Sugtunbie KanuGpel OGBIYHO AeMAOTCS OTKPRITEHIMH (A CTaHOB AY0),
Pacnosoxenne ux B BaJKax ¢TaHa TPHO JOJIKHO GBITH TaKOBHIM, YTOGH
MeHbIUHE BHPe3bl NPUXOAUNMCH. HA .CPeIHHH BaJl -BO M30€XKAHUE CHJb-
HHBIX HaNpAMeHWH B HEM. -

b4

Ha ¢ur. 50 noxasaHpl suiuyHble KaduOpBHL.

Slupudele  xaaubpel  00aagar0T PAAOM  OOJABIIMX NPEHMYULECTB.
B cBsI3u ¢ TeM, UTC XKajauOpbl OTKDPBITHL MNOCPEAMHE, a He N0 Yyriam,
uMeeTcs BO3MOMXKHOCTb J€JaTh IHPKHHY GYPTOB HEOOJbIIONH, a BHIYCK —
JOBOJBHO OGoabliuM. [pyroe OPEHMYLIECTBO 3aKAOYAETCH B TOM, 4TO
IyTeM M3TOTOBJEHHS GOJbINMX KaAHOPOB ¢ BHINYKJBIMH BEPXHHMH CTO- -
poHAaMH YMEHbIIAeTCH BO3MOXHOCTb 00pa3oBanKa 3ayCeHIECB B MEHbIIUX

®ur. 50. bopMa n pasmeph nNpAMoyroabHelx kasubpos no KupxGepry.

Kaaubpax, ¥, Kpome toro, objerdaercd 3ajfaua IMOJOCH B BaIKH. ITpo-
cTast chopMa SILIMYHBIX KaTHOPOB TaKXKe JaeT BO3MOMXHOCTL JErko I1o-
JVYHTb U3 HUX DS/l MPOMEXYTOUHBIX KBAAPATHEIX CeUYeHHH. DTO MPenmy-
IECTBO fABAsETCs 0ObscHeHueM OOJbIIOH pPacHpPOCTpaHEHHOCTH SLHY-
HBIX KartuOpoB, KpoMe CilydaeB, Korja TpeGyeTcs KaTaTb OUeHb He60Jb-
[ye ceyeHus.

MaxkcuManbHoe ofXaTHe B AIIMUHLIX Kaau6pax cocTaBiaser 35%.

Yurupenue NPUBKMAETCA NOUTH paBHbIM (80—85%) cBOGOAHOMY VIIH-

peHuio, Buimyck Gepercsi B 6—10%.

2. CTpeabuatbie KaauGpbl

Crpeabuathle KaauGpsl B IaHHOE BPeMs MMeIOT Maloe pacmpocrpa-
Henue. OHu GOJbLIEH YAaCThIO CIYXKAT KAaK YePHOBHIE Kanubpbl IpH 1pO-
KaTKe BPYHHYIO KPYyraelx mpoduied. I1permyliecTBO 3THX KanuOpoB —
HesHayHTeqbHOe yIIHpeHne B HuX. Ho y HHX eCTb H SHAYHTENbHBIE HELO-
CTaTKH: 06KaTHA B 3THUX Kaliu6pax ne6oJbIIMe, KpOME TOrO WITYKa NP
IIPOKATKe B HUX MMEET CKJIOHHOCTb K ONPOKHABIBAHHKIO. INMpusoaumoe Ta-
(esem TPeUMYLIECTBO, 4To 6aaroaapst TYIbIM yr/iaM NoJoca He TaK Obl-
CTPO CTBIHET, He MOXET GWTb NPUHATO BO BHHMAHHE, TaKk KaK B yepHO-
BBIX cTaHaxX MoJOChl HMEIOT ellie HaCTOMbKO BBICOKYIO TeMmepatypy, 4To
weboJiblIOe OXJaXAEHHe He HMEeT HHKaKoro 3HaueHHS.

CBepwyBmasicad Nonoca srRAgeTcH 60ABWIHM 3M0M,
qem HeGOABIIOE oxjJaxjaeHue B YePHOBOMN KIETH.

JonycTumoe JaBleHHe OOGHIKHOBEHHO PaBHO 10—14% oT BLICOTHI

MOJIOCH!.
Tax e, KaK ¥ IPH SUHYHBIX Kaau6pax, IPOKaTKa BEAETCA ¢ KAHTOB-

Ko# Ha 90° ot KanHOpa K Kamubpy. .-
5%



Lupuua 6ypra cueHb HeGosblaa: 5-— 10 mm.

ITocTpoeHue cTpelbyarblx KaauOpOB MOXHO BecTH mo ¢ur. 51 uau
no Tadgemro *® caeayomuM  cnocobom: R=S8; r=0,lR wm 02R
(oxoTHee GepyT BepXHee 3Hauenue). Pagdycamu R =S H3 KOHUOB JHa-
roHaJleil MPOBOAAT YETHIPE JAYTH; TOUKH MX HepeceUeHHA SIBJAAIOTCT LeH-
TpamMu Ayr, OrpaHUYHBAOIIMX CTpeabuaToli Kaaubp. Ymupeuuwe B
CTpeabuaThiX KanubpaxX NPUHATO BO BHHMaHHe MOCTOJBKY, NOCKOJbKY
yriasl A U A, 3akpyrJeHBl paJHycoM r, a yriaol B u B, cOOTBeTCTBEHHO
pacunpeHs! (passanensl), Kax npasuio, pasmep § pomkeH ObiTh pasen
BBICOTE NpeAbyIiero Kanxudpa, H3MepseMol TIPU  He3aKPYIACHHbIX
yraax.

m, % I \\T 3

B SN R

Pur. 51. Koncrpyxiuug crpensyaroro kaaubpa no Tademio.

OTHoweHHE BLICOTHL KAMNOPa K UIHMPHHE 0OGBIKHOBEHHO Gepercst
M:8$5=6:7 uiu 8 :9.

Ilpn cTpeabuatoit KanKHGpoBKe Tak XKe, KaK W Npu POMOHUECKOH, BO3-
MOXKHO INOJy4YeHHe PAa3MHYHBIX NPOMEXYTOUHBIX CeueHHH, 0COGEeHHO Mpy
HUSMCHCHUY PACCTOSHMS MeXAY Baixamu. Pasymeercs, 3TH CeueHus HoO-
AYHarTCsa He COBCeM TOYHOW KBaaparHoi GopMmbl. CTpelabyaras Kaawb-
POBKa TIDEMEHfIETCS, IMIaBHBIM 00pa3oM, TaM, TAe BO3MOKHOCTb MOJY-
YEHMs 3ArOTOBKH Pa3HOOOPAa3HLIX Pa3MepoB fIB/ASETCA rJaBHON, U60, BO-

oéyxe roBops, 3Ta KalmuGpoBKa HEIKOHOMHYHA, TaK Kak NPOKaTka NpH
HEH HIeT OYeHb MeJJEeHHO,

‘3. PomGuueckne KaanGpoi

. OCHOBBI MOCTPOEHNS ¥ IPUMEHEHHS CTPENbYATBIX KaauGpoB B paBHOH
q}*oenem/r OTHOCATCA U K pomOuueckum Kaaubpam (odur. 52), rak Kax
PMa KaiHOPOB M HX PACIONOKEHHE HA HEATPAIbHON JHHHM 3 OGOHX

C. .
HJ(I)anﬂx OAMHAKOBH. B cBf3K ¢ 9TUM poMOHYECKHE ‘KanuGpsl, Kax yep-
Bbl€, HE MOJb3VIOTCH OONEUIMM YCIEXOM,

“"“—-—_
5 " .Eisenhiittc* E., Kalibrierung. IV Auflage, S. 727.
o ‘ :

4, Cuctema KBaapat — OBaJ (BHITSKHbIC KaauOpwi)

dra cucTeMma, Omarojaps HeOOJbIIOMY VIUIMPEHHIO H 4YPE3BBIYAAHO
CHIIBHOI BOLITSKKE, ABJASETCS OJAHO# M3 HanGogdee BLITOJHBIX BBHITAXHBIX
CHCTeM. Makcumanbuo JonyctuMoe oGxarue Roxoiur o 60%. Kax mpa-
BWJIO, B OBane OBGXaTHe B MOJATOPA pasda Goibile, YeM B KBajpare. st
BBLIUMCJACHUA OTHOIEHHs o6GXaTuil IouajAb oBajJa ONpedeseTcs, Kax
2, OT MJOINAJM ONKcaHHOTO npamoyroapuuxa. E. Mepkazep ™ ompene-
JAfeT HAUBHIFOJHEANIYIO HIHDHHY
oBasna AJd NAHHOTO KBajpara,
HA OCHOBe CBOHMX OIIHITOB H
BHIUMC/ACHHH CleXyOuM o0pa-
30M:

b=rc+ B(2c—h),
rae b-—HMCKOMAs LIMPHHA
osana, ¥

¢c— pa3Mep  CTOPOHbI
KBaJIDATHOTO  Ka-
aub6pa,
h — BBHICOTA OBaJaa, on-
peneseHHas Ha OCHOBe IU1aHd OG:KaTHH,
g — KCrcranTa.
Mepkaziep YCTAaHOBHJI Ha OCHOBE LEJOTO PAja ONBITOB, 3HAYCHHE
8 = 0,4€5, nO3TOMy .UMPHEY OBaja MO OOJbIIEMY KBaiparty MOXHO
onpeneauTs no Qopmyne:

b==1,93 ¢ — 0465 h (cm. dur. 53).
On Taxxe VCTGHCBWJ, YTO BelAXYHHa  MEHSeTCs OT 0,43 no 0,5, mp-

yeM 0Kas3aloch, UTO MEHbINMM pa3MepaM OBala COOTBETCTBYIOT MAaKCH-
MajbHble 3Hauenun 8 u HaobOPOT.

dur. 52. PomGuueckuit zepROBOH
Kaaunop.

B. KAJJMBPOBKA KBAJIPATHOIO M KPYIJIOIO XEJE3A

KBagpaTHOe M KDYIiOe Xelre30 MOXKET KaTaTbcs ABYMsl CIOCOGAMM:
1) BpyuHVIO ¥ 2) K3 IPOBOAOK.

[Mpu npokaTke eje3a BPYYHYH, NPOKaTbiBaeMas MOA0CA HAEPKHUTCHA
paGOUHMH MPH NOMOIM KJelleH; NDu NPOKaTKe u3 NPOBOJAOK, NPOKATHI-
BaeMas 10J0Ca VAEPKUBAETCH OT ONPOKHALIBaHHS CHelHalbHBIMH NMPO-
NycKHLIMH KOPOOKAMH U NPOIYCKaMHu, YETAHABJIHMBa€MbIMH Inepej COOT-
BeTCTBYIOIUMH KaauGpamu. JTOMOLIbI0 yCTAHOBJECHHBIX COOTBETCTBYIO-
UMM JIPOKATHIBAEMbIM CEUCHHMAM MPOINYCKOB (IPOBOJOK) YCTPaHAETCS
BO3MOXXHOCTb CBEPTHIBaHHsi 3aroTOBKH. B TO Bpemsi Kak NpPH HpPOKaTKe
BPYUHYIO KaxJIbIH YHCTOBOH KaJaHOp ABJSETCS YEPHOBBIM IS NOCIENYIO-
[1ero MeHLIHNEro CeucHus, IIPH NPOKATKe H3 HPOBOXOK M KaXJOTO
YHCTOBOrO Kaiubpa HEOOXOJAMMO HMMETb CBOil OTAENbHbIA YepPHOBOH
Kaauop.

TIpoxaTka M3 GPOBOLOK WMeeT GoJblije TpCHMyLlecTBa; Gaaroaaps
GoabmdM OCIKATHAM U OOJBIINM CKOPOCTAM MPOKATKY NPOUIBOAHTE/D-

37 ,St, u, E.5, 44, 1924, H: 14,
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. 4
HOCTb nogdy4aeTrcsa O4YE€Hb BBICOKOH, 3HAYHTE/NbHO BbILIE, UeM NpPH NPO-

KaTKe CTapbiM CNMOCOBOM — BPYUHYIO.

[MpokaTka BPY4HYIO NPUMEHSIETCS TOJABKO JJS KBaiPaToB OGOMBIINX

cevenuit. [Ipu mpokarke Xpyrioro xenesa csoimie 100 Mm auamerpom,
NPOKAaTKa BPYUHYIO NPHMEHAETCH JHLIb A HeGOMbAINX NapTUm.

1. MMpoxaTka KBaApaTHOro Meaesa BpPYYHYIO

[ToctpoeHre 3THX KaauGPOR COCTOMT B oNpeje/eHUH pasmepos Bep-
THKAJILHOW W TOPH3OHTANBLHOA JHaroHaned, BepTHUKAJIbHYIO AUArOHAIDL
OGBIYHO NPUHHUMAIOT PAaBHOH 1,4, rOPU3OHTAALHYIO AUATOHAAL — pas-

[ ———————

i ’

| W |

-l

®ur. 53. BurskHast cucrema oBan — KBajppar.

HO# 1,42 CTOPOHBI KBafipaTa B rOPAYEM COCTOSHHHM, B CBSISH C YeM YIJBI
npy Beplinke paBHATCs 91° («Hitte g Metammypross).

Ilo pauneim KupxGepra ™ yros npu BepumnHe HOJYyYaeTCH MpaBUb-
HbIM, €C/In AC/IAThb FOPHBOHTANbHYI0 AHaronadb Ha 1 mm Goablue BepTH-
KaILHOM JMaroHald. YUIMPeHUe YUHTHIBAETCA TeM, YTO YIVIbI MePeXojia

Kanubpa B OypT 3aKpyrasiorcs PajMycoM, PaBHBIM f, CTOPOHBI KBa-
Jpara.

2. MpokaTka KBaAPaTHOrO efiesa B NMpPOBOAKAX

ITpu npokarke KBaAPATHOTO XKele3a B MPOBOAKAX UHCTOBbBIE Kanu6psl
fIBJSIOTCA TOUHBIMH KBajpatamu (yroa npu Bepurne 90°, oGe nuaro-
Haay paBHbl). 3aKpyriaenus nepexoaa Kaaubpa B 6YPT MOXHO He Je/aTh.
Hupuna 6ypra 3aech Takke 5—10 mm. Kpaiinue 6ypTH HOMKHEL GBITH
AOCTATOYHO UWIMPOKUMH, UTOOBI MMETb BO3MOMHOCThL YCTAHOBHTH NPO-
ITyCKHYI0 KGPOOKY. UepHOBLIMU KanubGpamu NMPH NPOKaTKe KBAJPATHOrO
Xejesa u3 APOBOAOK ABJASIOTCH BBITSAXKHLIE POMOHI, 10/TyYaeMble W3 KBA-
AparoB. Bce pomObI MO/XKHBI HAXOXUTBHCH B OTAEAbHOH mape BAJIKOB,
JUIS TOTO YTOGBI UMeTb BO3MOXHOCTb M3MEHATb HX ceuyeHHe NepecTa-
HOBKOH TOC/AeIHUX.

KOHCTPYKLHS BHITSKHBIX POMOOB  XapaKTepH3yeTcss ceAVIOILHMY
JaHHBIMH: BBICOTa OTAENOUHOro pomba AoaxHa OHITL HA 1—3 MM MeHb-
llé TOPHBGHTAMBHOTO pasmepa roToBoro npoduas. FopusonTanbHas qua-
rOHa/b OTAENOUHOro pomba ONpPeensieTcsl H3 ero MJIOMANK CeUeHHs, 110-
JYYeHHON Ha OCHOBe mIaHa 06xaTuil. ’

Croponbi pom€a nepexoasr B Gyprol 6e3 sakpyraesust, Yriibi npy
BeP.IHHAX NEMIOTCH TaKKe Ges 3aKpyIraeHHd. -

¥ E.Kirch'berg, Grundziige der‘Walgenkalibrierung, S. 58 u, 59,
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‘3. MpokaTKa KpYyraoro wenesa BpYyUHYIO
Koncrpykuust Kaap6pa B 3TOM ciydae COCTOHT B f1;10M, 470 1v:ec_;;>3 cr)lg;
y HHueHl BalKOB B
WHOCTH ropsuero npoduas ¢ a
oo meno 52D 4 OBpEMEHHO SIBJIAIOTCA
¢ CTOBBIE KaMHOPBI OJHOBP
HECKOJbKO 32KPYrafeTcs. HH : e o o
X CEUueHHHU. 3aroToBKa nponycxa a
yepHOBBIMH A/ MEHBIIH ; e
i HIMH 10 HECKOJBKY Pas,
Kaaubp WM COCeTHHHA MEHb
Ic{bz:lmoaxo% na 90°, s Toro uToOH u3bexars 00pa3oBaHud 3ayceHua

2

W MOJYUuTh B UTOTE€ COBEPIICHHO TOYHLIM KPYyTJIBIA npodub.

4. ﬂpo«ama Kpyrjoro wejie3a B NPOBOAKAX

MU
Uncropble KAMMOPH 175 HeOOMLIIMX pasMepoB ABJAIOTCH TOYHB
Kpyrami, WHOra HEMHOr0 saxpymenHbmnysﬂ%i?;o;iséﬂesa 45 MPOBOIOK

aTtKe Kpyr
YepHoBbIM KaanGpoM MpH NPOK ( -
y bsl, TaK HA3bLIBAE
: ubp J/ig mociesHero pysba,
spaseTcs oBal. UepHOBON Kal B o
7 2 BOU OBaJ, JOMXKEH UMETb T i
MBIH OT/AEMOUHBIF HIH YHCTO R . en
Hble pa3Mepbl AJsi MOJAyUeHHs H3 HETO B OJHH APOIYCK BNOJHe TOYHBIN,
Jioi1 hopMBl TIPOHIIE. . _
pr}r"pymcz?repu kBagpatHble Mpoduis ABAFIOTCS HAMOOJNEE pacnp;ggg:e
; I03TOMY Ha
opunsvu. KanuGposka ux

HEeHHBIMH MPOKATHBIMK TP OO

eM HeT HagoOHOCTH B €e HO p
3aKOHYeHHas, B CBfA3H ¢ 4 OBOM MPOCKTHPOBL:

' Jy4ae, a HYXHO HOJb ThCsl
WH B KaXJIOM OTHEILHOM C I -
?mgm Kanu6poBKaMH, NPHBOAUMbBIMH Kupx6eprom © #au «HUttr? ,zg;;;{ xbfxy
:FaJIypI‘OB>> «_ Kpyrasie npoduas oT 4 no 10 mm, uzxg’mﬂne Bnpgaonom
: 6yHTBI, HOCAT Ha3BaHue .
ODOKAaTKe CMATHIBaeMbie B , .
%ogﬁge EopTa B OT/AMYUe OT OCTANBLHBIX COPTOB KPYrioro enesa Ka

7 HUTOX.

OIHOH KJEeTH B HECKOJbKO .
TamITICSL H:p-oﬁame TOHKHMX COPTOB JJii BO3MOKHOCTH MOJYUCHHH B;;fg
Ko# II)rpou313omnem;nocm 3axa4a 3arOTOBKH W3 1<anu6g6aB ;ﬂ;(}? (Ka}z

IOMOIIM CHEeNHaIbHBIX 00!

1CXOAMT aLTOMAaTHYeCKH NPH O]
?ngggcaxyn IS TPOBOJOKH CM. «Hitte xas  Mmetaaaypros», H3JL »IV,
)|

crp. 717).
C. KAIMEPOBKA T0JIOCOBOI'O JKEJIE3A

[TonocoBoe Xene30 Gomb.lielt YaCTbIO KaTaeTCs Taxg;ngq?{z})xasc;nssl :31;2
qUCTCBON TPOMYCK TPOMCKOIUT B TIALKHX, nog;pa OUHBIX RO
npeauucToBOH — B pe6GpOBBIX, CTYMEHTATHIX BaJ[K6 , (nonocoBof; carc
IpaBua0, B 3aKPBHITHIX IIOCKMX yepHOBBIX KaluOpax D st
audp CMT ¢wr. 10). TIpu y3kuX mojocax BCIO npox(afgcyeﬂbm)IM 1poi3B0-
IuTH B CTYNEELAThIX BAaMKaX. Onnaxko o6u1eyno'rpeo leé)Tc e
BEILLIEYK: 3aHHBIH cnoco6. Bnarogapsi ToMy, uTC no OCOBOE Hees0 .

q x HauGojee PECTIPOCTPAHEHHBIM COPTaM TOD 0 a2, Ke-
?xg%gim ero TOYTH TOBCHOAY ONHWHAKOBA. st np%;;r:?mﬁnﬁcxgmqﬂ
\ Kesesa OrnpejeseHue O H -

Teneno (c)b;;gmﬂngggfg;: rBo f13MepeHnt Ir);brcor KxanauGpoB. B sTOM cilgy-
e cut Goapluylo moawsy napabona Knpx6epra (¢ur. II).
‘;]a;ocl;pz:;gmeﬂ pa3mepbl BBICOT KaTHOpPOB MCILITAHHBIX KAZHGPOBOK TO-

3 E. K'irchberg Grundzige der Walzenkalibrierung, S. 46 u. 4953,
© Fisenhitte®. 1V Auflage, S. 741 . - . }

59



JOCOBOrO XKejle3a, MOXKHO YGeNUTbCs, Y4TO 3TH PasmMepsl NpeaCcTaBAAOT
cobcit TOukH m2pabodbl.

Byprel BaJKOB IS MOJOCOBOTO JKeje3a NOJXKHB GbTh BHIIE 06BIY-
HBIX, TAK KaK H3 OJHOTO M TOTO e INIOCKOr0 KajiuGpa oGEIYHO NMPOKATHI-
BAIOTCS COPTA PA3AMYHON TOJIIHHBI.

XapaxTepHBIMH ]IS IPOKATKH TOJOCOBOTO Kee3a SIBAAITCH pebpo-
Bble M NOJHPOBOYHBIE MPOXOAHL. [IJs mosydeHHst MoaOCHl HeOGXOguMOi
OIHDHHBl HX MPOKATHIBAIOT B PEOPOBHIX PYUbAX B BEPTHKAJBLHOM MOJIO-
JKEHHH. .

B peGpoBoM pyube Go/bIIOE TaBAeHHe HEBOSMOXKHO, K TOMY e B
HeM HeT HeOOXOAHMOCTH. B mo/MpOBOUHOM NMpoOXOxe MOJOCOBOE IKese30
KaTaeTcsi NPH OYeHb MAIOM OOXKaTHH, TaK KaK NPaBHJbHAas IIHDHHA H
npsAMble BEPTHKAJbHBlE GOKA MOTYT OBITH MOJYYEHH TOJABKO MPH 3TOM
ycnopuu. Hapsiny c moaocoBbiM ixene3oM ZOMKHO OBITH YIOMSHYTO O
TE€X COpTax ero, KOTopbie B TOProBOM Jie/le HA3bIBAIOTCS OGPYUHBIM Ke-
Jie30M.

OcoGenHocTb 3THX NPOMHIEH 3aKMOYATCH B TOM, YTO HX TOJIIHHA
[0 OTHOLIEHHIO K HIMPHHE OYEHb Maja; NO3TOMYy NPOKaTKa OBGPYYHOro
XKene3a HECKOJMbKO OTIHYARTCH OT IPOKATKH OGLIYHOTO MOJOCOBOIO Ke-
ne3a. O6pyuHoe Keneso, BCAEACTBHE CBOeH HE3HAYHTENbHON TOJIIMHDI,
OUeHb GHICTPG CTHIHET, MO3TOMY OHO MOXeT GBIThb MPOKATAHO IpH ycao-
BHH (B MpOTHBOBEC HOPMAMBLHBIM YCAOBHSAM NMPOKATKH) GOMBLIMX OBxa-
THH B [OCHEIHEM W npeAnocrefneM kamubpax. TouHo Tak xe B CBA3H
C HE3HAYHTENLHOH TOJIIMHOM M YNPYroCTbid OOPYYHOTO Keae3a npo-
KaTKa MOCACHEr0 NPOH3BOAMTCs Ge3 NpoNycka Ha peGpo, mpHYeM Ka-
JHOPBI I€NAI0TCA CO 3HAYHTENbHO GOMBITAM BHITYCKOM.

D. KAJIMBPOBKA HAMBOJIEE XOJOBBIX $ACOHHbBIX NPOGWIEN

Bce ocragbuble mpoxatible CceueHHst, He YNOMSAHYTHIE B Pasieiax
A—C, oTHOCSTC K (DACOHHBIM NpPOMDHIIM.

Paconnble NPOGUIT OTIHYAKTCH TeM, YTO BBHAY HX CIOXKHOI dop-
Mbl HE HMEETCs BOBMOXHOCTH IPHMEHSTh DPaBHOMepHoe ofxaTHe IO
BCeMy cedennio. OJHAKO M I/ KATHOPOBKH (DaCOHHEIX MpoQuiedl He-
06XOAHNMO MO BO3MOXHOCTH MNPHAEPKHBATbCH 3TOTO OCHOBHOIO npa-

Buga; €r0 MOXHO He NPUHMMATb BO BHHMaHHE TOJbKO B MEPBHIX Ka-
aubpax.

1. isyTaBpoBoe xeneso

IIpoxarka paconnbix npodumei, kax AByTaBPOBOE Kege30, Tpebyer
HanOoabIIEro pacxoJa 3Hepruu (uTo GYIeT HHXKe MOATBEPKAEHD COOT-
BETCTBYIOUIHMH JJAHHBIMM) IO CPABHEHHIO €O BCCMH JAPYTHMH (DacCOHHBI-
MH MPODHAIMH.

Ipuunka GoABIIOro pacxofa SHEPTHH 3AKAICUAETCH B cBoeoOpasHok
¥ CI0KHOH (hOpMe CeueHus ABYTABPOBOI'O KeJe3a.

B ra. VIII Gein onucans ofuie npasuaa obpaborku diranues da-
COHHBIX NPO@PHAEH, H3 KOTOPHIX CAeAyer, 4TO (hAAHIBI Moryr 6BITb 00-
PasoBaHbl TOJBKO MPH MOMOIIH GOKOBOT'O IaBJeHHS, DJaHLbI ABYTAB-
POBOro ixenmesa, xkax NPaBHJIO, OYEHb TOHKH, OUEDPTAHHS HX o6pasyior
Manbii yros, MOSTOMY CTAHOBHTCH MOHATHOH HEOGXOAUMOCTb GOJBIIONO

pacxona SHEPTHUH JJAS BBITECHEHHS HM3IBECTHOTQ KOJAHYECTBa MeTanAa H3
60

ray6oKoH KOPBLITOOOPa3HOM 4acTH, O0Pa3OBAHHON WIEHKOH M BHYTPeEH-
HHMH CTOpOHaMH (/aHIeB. B NpPOTHBOMO/KHOCTH "PaHee YNOMSHYTHIM
NpOKaTHLIM NpodUAAM, NMPH NPOKAaTKe ABYTaBPOB HmeeT MeCTO Ooiee
3HAYHTEJbHOE lepeMelleHHe MeTalna.

3aTpyAHEHHOE JBHMKEHHE M@Ta#iia ‘B IVIOCKOCTH CedYeHHs OODbACHfLT-
cs TeM, 4TO OZHOBpeMeHHO ¢ 00pabOTKOH WIEHKH NPSMbIM AaBJEHHEM
Heo6xoaHMo OOpaGateiBaTh (haaHibl GOKOBBIM — TOPU3OHTANBHBIM U/H
MOUTH TOPH3CGHTAJbHLIM JaBjenreM. [lomuMo 3TOro, B TO BpeMA Kak
npu npoKaTKe NMPOCTHIX CeueHHH, ABHIKeHHe 4aCTHI[ POHCXOJMT MOYTH
HUCKAIOUNTENbHO B IPOJOJbHOM HanpapjaeHMH, NPH NPOKATKE ABYTABPOB
M JAPYrHX MOAOOHBIX cedeHMH dacTh merana nepemeliaeTcs Takie B 0o-
KOBBIX HAIIPaBJEHHAX, T. €. B CAMOH MJOCKOCTH CeYeHus, Ha UTo Tpely-
eTcsi A06GABOYHBIA PacXoJ], 3HepPrHH,

BhillleynoMsHyTOe TiyGoKOoe KophiToo0pasHoe yriylbienue B CeUEHAH
ABYTaBpa MOMKeET GbITb 06GPa30BaHO, TIaBHbIM 00PasoM, MpH Hadale pop-
MOOGPa3ORaHMs, T. €. B NepPBbIX (DACOHHBIX Ppy4bfiX TeM, 4ro Marepual
BLITECHSCTCSI OT cepefussl B (aanupl. PopMa W BelHYHHA HCTEUEHHA
MeTaina MpH MpoKaTKe ABYTABPOBOTO JKejle3a OblIM ONpele/eHbl Mer-
llem Ha OCHOBe TOYHOrO H TJaHOMEPHOTO HCcAefoBanudA . Mern npu-
ey K CJAeJyIOLIMM BbIBOJAAM: .

1) B mepBbIX MPOXOJAaX yBEJIUUNUBAETCHA TPEHHE BBICTYNAKOLIEH OCTPO-
yro/bHO# YacTH Balka, 00pasoBbiBaiolliedl yriyGieHie 1O Mepe yBesd-
UeHHS yIJa; IPH 3TOM HMeeT MECTO HeKOTOpOe yMeHblIeHHe BLICOTS
thaanyes;

2) BbICOTA (hJlaHleB YBeJIHUHBAETCs C yBeaHYeHHEM BHICOTHI Ha4aib-
HOI'O CeueHHf;

3) BblcoTa (haaHLEB YBENMYUBAETCA NP PaspesblBaHUM HCXOAHOIO
cedeHHs] B HECKOJbKO NMPOXOJOB;

4) Ans BHIMOJFEHHS PA3PE3bIBAIOIErO KaIHOpa He0OX0AUMO, YTOOh
OTHOIIeHHe BHICOTHI HCXOIHOTO CeueHHMs K BbicoTe (paHIeB B [IepBOM
kanuope pasusiroch 1,07—1,21;

Mery A7 CBOHMX OIBITOB NPHMEHSJ 3arOTOBKH, B KOTOpbie BCTaB/A-
JHCh chellHalbHble OOATH KaK B I'OPH3OHTAJIbHOM, TaK U B BepTHKAIb-
HoM Hampas/eHHsaX. [lyTem paspesku NMPOKATAHHBIX 3aroTOBOK OBIIH
YCTaHOBJEHB Pa3Mepsl H BHA AedopMallHH 604108, H O HAM — (popma
W BeJHUMHA ABHKeHus dacTul marepuana. KupxGeprom, Tadenem n He-
reioM Oblix BepaGoTaHbl pasiddHbie METOLBI /1 MPOEKTUPOBAHHA Ka-
anGpoBku 6aIOK. ) i

BpoBo nepmblil NPOBEN CHCTEMATHUECKYIO paGory mno 3Tod Ka/auo-
poBke. Tadesb npy CBOMX KaaHOpPOBKaX, MyTeM NPHMEHCHHA yKE H3-
BeCTHBIX KAHABOK, YCTAHOBHJ NPaBHAO O PABHOMEPHOCTH paclpefele-
HUsSl JABAEHHS TO CEYeHHIO, W /s NPOBEPKH MPABHIbHOTO BLINOJHEHH:
KantuOpoB NpPUMeHSN COGCTBEHHbIE pacyeThbl. Jereny Goabluei YacTbio
uayyas npoduas CHeUralbHOro XapakTepa. OrnenbHo AOJKHA GIZITb
ynomsanyta pabora KupxGepra nmo kanmu6poske (PacoHHBIX mpoduaei H
BanoK *, mocIyXuBlIas g JAaibHefllleM OCHOBOH U rpacuueckoro me-
TOAa KANHOPOBKH 6aloOK, KOPBITHOTO eJje3a, pesbC W JApYrux npo-

st Norbert Metz, Experimenteile Untersuch;ngen des Materialflusses beim
1 on Trigern, ,St. u E.«, 1926, 46, 1577—1582.
W Z4§HE? Ill(ircg hberg, Grundziige der Walzenkalibrierung, Verlag W. Ruhfuss,
Dortmund 1905, S. 66—80. o



tbuaest. Kupx6epr na OCHOBAHHH Ledoro Pslla uCCAeAOBaHMH TBepaO
YCTaHOBHJI, UTO yBEJHYEHHE TOJLIHHLI OTKPBLITOH 4acTH ¢aaHua Haxo-
AHTCHA B 3aBHCHMOGCTH OT TaHI'€HCa yria n
Ua ¥3 3aKpBITO# 4YacTH Kaaubpa, u urto ara 3aBHCHMOCTb MOXET ObITh

BbIpaXeHa B BHIe opmyanl (dur. 54):. ‘
tga, =tga(l | tga).

OjnunoBpemeHHO ¢ 3THM GbiI0 YCTaHOB/IEHO, UTO PASHHLA BHLICOT (DIaH-
LUeB, pH KOTOPOH ellle BO3MOXKHA 337a4a (braHua U3 3aKPRITON yacTH
Kajaubpa B NocaeAyIOLIHIT OTKPBLITHIA MeHbIUMH (ranels, NPpHOMU3UTENLHO
COOTBETCTBYET 3aBUCHMOCTH (ur. 55):

N:/Z-tgl.

Hs sroit dopmyanr CIAELAYeT, uTo paspesbiBAHHE NEePBOHAYANBHOrD
CeHeHHS NOJAKHO NPOU3BOAUTHLCS MO, yriaom He Godblie 45° ¢ TeM, YTO-
Obl [PA 3TOM He YMeHbIUATH BbICOTLI (baanues. B oTHOmIenun ocTalb-
HBIX 3aKPBITHIX Quianues Kupx6epr pemaer CleyIOlle yKa3aHus,

l. ¥roan daanues:
m

x— 05k, .

FA€ M — Cpensst TonmyuHA daanna, X — Goabnii Karer yraa, o6paayio-
lierocst mpn mepecedeHuu CTOpon (haanma.

2. BeprukanbHas BhbicoTa hianner

hh=h—1 unu.

Ha 3710 onpenenenue Bricors: yXe OblIo ykasawo B ra. VIII npu pas6ope
O0WHX TpakTHueckux TpaBuA KamUOPOBKH. YCTaHOBAEHHBIE Kupx6ep-
TOM 3aKOHOMEDPHble 3aBUCHMOCTH NOGYAuIM METaNIyproB Kamu6poBath
TaKHe HPOQHJIs, Kak Ganku, mBeasepa, PeILCHL W Apyrue nopoGHble,
eme Gosee MPOCTHIM rpaguyeckum crocoGowm.

dto o6aeruamsoch TEM, HTO K MOMEHTY ONyGJIHKOBAaHHS hopmyn
KupxGepra npakruueckne METO/IpI KamMGPOBKH GasoK, UIBEJNJIEPOB H
PeabC ObLIH HACTOMBKO ONHOOGPAsHHI, uTo psig (hacoHnbIX npoguek
Kara/ncs B pasiMuHbIX MPOKATHBIX eXax ¢ OLHHM H TeM e YHCIOM Npo-
nyckos. Tak, no coobuienuio Xonusaﬁ.nepa ** npokarky Gamok O0GbIYHO
BEAYT CO CAEAYIOMIMM KOJHUECTBOM IIPOTYCKOR

tgdlz

Ipn mpoxatke 6anox BbICOTIH 80 — 100 war B 5 uponycxos
7

; . , \ 110 - 200 | .
» . . » 200—300 . g
» , . 320—400 1 .

BaiiccenGeprom 6 gmer cnycrst ** 6ul ony6IHKOBaK [IPOBEPEHHHIN Me-
TOM KaluOpOBKH, MMeIui HAeHCTBHTENBHO GOJblLHe npeuMyliecTBa
(cp. ra. VI, pasnen B). To, uto menpepuiBubIe KpHBble TIpH rpaduuec-
KoM Merone kenmuGpoBKU geHCTBHTEMLHO ABIAKTCA napadosamd Mam
napa6on006pa3Hban, CACAYET H3 BBIIEYIIOMAHYTHIX BBIBOJOB H Hab.0-
Aenuit KupxGepra. Ao pmeer CHIY ILIIsT BCEX uyacTed Kanubpa. Kupx6epr,

HalpuMep, ycranaBauBaer s coeli pabore, 4TO OTHOLIEHHUe rOPH30HTAb-
—_—

o5 4‘§0Holzwei]er, Das Kalibrieren der Profilwalzen fiir Trdger. ,St. u. E.«, 1905
o B. Weissenber » Walzarbeit und Kalibrierung in raphischer Darstellung,
WSt u E.«, 1911, 3i, 16&3.g & grap £

62

PEABIAYINETO MEHBIIOTO (hJIaH-

HbIX pasMepoB tTodllUH 3aKPbIThiX (uaHieB MoOwer ObTb BLIPAXKEHO
ypaBHeHHeM NapaboJsl 48
A =A+355 seona
(o) C BaHua KupxGepra Gblau
. kHury Kupx6epra, ctp. 76). JauHble uccaeno ! : 1
flc(?,umepx)(’neﬁg U ,ZI.’:IJIb'dle Pa3BUTH HCKJI!O‘!HTeHbH?-H paboronn Top
Kapa *. Ilpumep kamu6posku Oanok nokasad Ha Qur. 56.

2. KopoiTHOe Kene3o

Kopbrtubiit npoduiab moxHO cue6e npeicTaBUTb, eClau paspﬂes;rba?(a:;
Ky IO cpeJHEN JUHHH. KopHITHBIN NpodHIb NpeAcTaBasieT coogTé }; c
oGpasoM, Ganrky ¢ JABYMS NapaaiesbHbIMy MOayQIaHIaMH. I‘OﬂBbI-
GoubIIoe CXOACTBO KaaHOPOBOK 6aqoK W liBeanepos. Has myuure
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®ur. 55. Paszvepsl BhICOT (araHues

Pur. 54 KoHCTpyKUKA 0TKpPbI- no Kupx6epry.

10f yacTy $pranua y 6210k no
Kupx6epry.

HOJMHEHHA NOJNY(JIAHUEB, PACMOMOXKEHHLIX HA OLHOM cmpo::g ;1::;(1‘1/10,
a TaKKe A5 HOJAYYEHHS OCTPBIX KPOMOK mpu KanuGpoBKe 1;1 rHoro
Kejle3a OObIUHO NPHMEHSITCH TaK HasblBaeMble npornsogmaﬂun , Koro-
pole Kak Obl 3aMEHSIOT OTCYTCTBYWOINMe HoaydaaHubl, Ty T é)om Bo-
(bMIAHLBI YHHUTOXKAKTCHA TOJBKO B YHCTOBOM HJH npeﬁnqucK oM Ka-
aubpax. OHH NPHMEHAIOTCA AJAA TOTO, 4TOGBI MMETb H3 bITObIHOJ[HeHHﬂ
JNs HHXKHKEX yacTeil BepXHHX Noay(h/IaHleB, a TaKXe M IS B HoHe s
KpaiHuX YrioB mieiikH. [IpuMeHenHe 3THX npoms(g(bna:uezs on S:ITHOC
H TO NPEHMYIIECTBO, YTO JdeT BO3MOXHOCTbL KaauGpoBaTb u

% F. Torkar, Ueber Kalibrierung von Trdgern, ,Archiv f. d Eisenhiittenwe-
sen®, Verl, Stahleisen, Dusseldorf, 1928, 155— 158, .



CeueHHe B LEAOM M €ro (baaHlbl TeM Xe cltoco6oM, KaK H ABYTaBPOBbLIE
Ganxu. Takum 06pasoM Bce CKa3aHHOE OTHOCUTENbHO KAAHOPOBKH JBY-
TaBpOBLIX €asOK MMeeT B OCHOBHOM CHJY W NPH KaauOpGBKe KOPHITHOIO
xenesa. Kaau6poBKa KOPBITHOrO Kejle3a OTIMYAeTCH OT  KaAHGpPOBKH
6aJI0K TeM, UTO KOPBITHBIE NPOMHAT ynoTpeOAAoTcs I HKeAe3HbIX KOH-
CTPYKILIMi, BCAEJCTBHE YEro OHH JOJKHBI ObITb ¢ OCTPBIMH KDOMKAaMH,
uro i GanaoK He 00A3aTENbHO.

6175 L

f\m“
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Pur. 56, Mpuvep xasubposkH GaJIOK.

B 1o Bpemsi KaK (IaHUBl NPH NPOKaTKe GaNOK MOMEepPEMEHHO MOCTY-
MaT H3 OTKPLITOTO B 3aKPLITHIA Kaaubp, NPH MPOKAaTKe IIBeNJEDPOB
¢aaHipl GoJablied YacTb0 KaTATCA B OTKPHITBHIX pyubsx. D710 obecre-
YyuBaeT XOpoliee BHLIMTONHEHHEe H OblcTpoe oOGpasomanue daanuen. Tlpu
MPOKATKE KOPHITHOrO XKeJje3a B MOCTOAHHO OTKPHITHIX pPyubAX Ha (hiaaH-
uax o0pasyioTcs 2ayceHubl, yAaleHHe KOTOPBIX Tpebyer JOINOJHUTEIb-
HBIX pacxonoB. OObMHO OXOTHee HAYT Ha JUIIHHE PacXombl 1o o6pe3ke
3ayceHueB, YeM Ha MPOM3BOJCTBO IWIBEANEPOB ¢ TYNbIMH KPOMKAaMH.

ToObl HM36exaTh 0OPA3OBAHWUA 3ayCEHUEB Y JHLIHHX PACXOAOB Ha 06-
Pe3Ky, mBeJjepa YacTO KadHOPYIOTCS TakHM 06paloM, 4TO Mpearnocasl-
64

unti kaaubp menaercss ¢ 3aKPHITHIMH dbaanhuamy, npH 3ToM BCe HIH
4acTb OCTANbHBIX KAJHOPOB OCTAOTCA OTKPHITHIMH. [lpuMenenuwem Ta-
KOro BHAA KajJuGPOBKH [PU YCJAOBHH NPABHAbHO yCTAHOBJEHHMLIX BHICOT
AOCTHraeTcs, KaKk NPaBHJIO, XOpolliee BHIIOMHEHHE, KaanbpoBka IIBed-
nepa Ne 8, mokasaHHAasA Ha ¢ur. 57, BbIMOJHEHA € 3aKPHITHIM npeano-
crenHuM Kaaubpom. Pacmosioxenue (JIaHUEB MO OLHOW y TOW Xe CTO-
pOHe IeHKH jenaeT BO3MOKHbIM KaJHOpPOBKY KODBITHOTO ceuenns c
pasBepHYTH{MH B CTOPOHBI (p/1aHlUaMH, NPH 3TOM ycKopsieTcsi o0pa3oBa-
HHe (aaHueB ¥ TpeOyeTcss MeHblle MPOIYCKOB (dur. 58).
dopMmooGpa3oBaHde B ITOM MOJCHKEHHY NPOUCXOIHT ObicTpee, Tak
KaK TpH 3ToM caabo jeficTeyioulee 60KOBOE AaBaeHHE JONoMHAeTcss COo-

\
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$ur. 57. Kaanbposka uisennepa
Ne 8.

dur 58. Kanu6poBka Xo-
a080ro peanea 45X52 MM

craBasiioleli npsmoro xasienus. llsemrepa c HeBOJbIION BBICOTOM
luefiKH, He BXOJsllfe B CTaHAAPTHl LIBeJJIEPOB, MPUMEHAEMbIE, KaK Ha-
NpaBAAOILHe KaHABKH JJIS PasgBHIKHLIX JBeped (nanpumep JAJiA H.-J.
BaroHOB), HA3bIBAIOTCA XOAOBLIMH DeabCaMH (Laufschiene). Takwe mpo-
¢uas umelor Goapllioe pacnpocrpaHeHHe. dopma U pasmepsl UX (aaHUEB

635

5 B. Korean. Ocaosul uporarTin.



senaloT ellle Goee iKejaTesbHbIM KaJIHOPOBKY ¢ pasBepHyThiMH daan-
1aMH, KaK 3TO BHMJHO H3 KaauGpOBKH XOJAOBOro peinbca 45 X 52 mm
2’

npuBeAeHIoro Ha ¢ur. 58.

3. Peavchl

KamuGpoBKa pelbc IIPH 3HAaKOMCTBE

\

58

\&_/T
62

$ur. 59. Kaaubposka pensc.

;SIJ}Ié)BgleTaK HA3bIBAEMBIX PeNbC BuHbOJMA CcHMMETpPHYHA NO OTHOLIE-
o nony@ﬂiﬁiﬁ% no.nosm%m €e MOXHO paccMaTpHUBATh KakK ocCOObIH
U KaJduOpPOBKY HX BECTH MO TeM
B \ JKe IpaBuJaM, Kak
Kmigggpo;;y noaydaaHeB, 0aJoK W mBeanepoB. IlepBoie Q)aCO,HHble
vaa s peJnC He3HAYHTENbHO OTAHYAKOTCA OT TAaKOBHIX B KA

pax aas 6ajnok M IUIBEAJIEPOB, -

F a3HHLI A 34 C T 2

¢ KaauObpoOBKOil Oan
| ‘ OK H
IBEJJ10POB HE NIPEACTaBASACT HHKAKHX 8any,ZIH6HI/Iﬂ. B cBs3u ¢ TEM, YTO
?
&

sowBsel Goublile BBICOTbI I'OJNOBKH. 10 OOCTOATENbCTBO SIBAsIETCH O1-
MUMTEAbHBIM s TEepBbIX (PACOHHBIX KaauGpoB aas peabc. Ilepsbie
(bacouHble KaauGpbl 715 Gas0K OTJHYAIOTCA TeM, YTO OHH CHMMETpHH-
Hbl KaK B OTHOIIEHHH BepTHKaAbHOW, TAK H FOPHU30HTANbHOM ocel, a
ST HIBeJUIEpOB —— TOJBKO BepTHKaAbHOH ocH. [Ipoune OTIAMUHA Ka-
AuOpOBKU peabC ABAAIOTCA cnefCTBHEM, C OJHO¥W CTOPOHBI, Goabuei
TBepAOCTH MeTaaja, HAyWero Ha peabChl, ¢ APYroil CTOPOHBI, NOBbHI-
[eHHBIX TPeGOBaHHI B CMblC/e TMPaBHALHOCTH npoguas, pasMepoB U
Beca ITOTOHHOTO MeTpa. '

Marepnaa Ansi pedbc, Gaaroapst TOBBLILIEHHOMY COJEPXKAHHIO B
gem C B Mn, HMeer TBepAOCTb M IpH_TeMneparype npoxatku 60ub-
wyto, uem y GeIHOro C u Mn xenesa. Ecan jpaxe 31a pasHuua pasHa
TOAbKO 1—2 Kr/MM®, TO, BHIPQXKEHHAs B npoueHTax Mo OTHOIIEHHID K
npejeny TeKydeCTH HarpeToii MArKO# CTalH, OHa CTAHOBHMTCA 3HAUH-
TeanbHOH. '

BesieCTBHe 3TOTO PeKOMEeHJyeTCss KardTb pesbchl TPM . MEHBIIHX
06xaTHAX, YeM (hacoHHBle NMpoduIs U3 MArKOro wemesa. Ho rak KakK
06pa30BaHKe TI'OMOBKH pelbCa Ges BLIMOJHEHHS1 WM 3ayCeHIEB B CBil-
3H ¢ ero ymoGHOH dopmofi He BCTpedaeT HHKAKHX 3aTpyiHeHui, TO
TOAbKO JAJS TMONOLIBLl peibca B LEAX peryJHpOBaHHs MacChl meTtan-
Jla TIpUMeHsIeTCs crienHalbEbli TaK Ha3bIBaeMbil peGpoBoit  KauaHOP,
BpesaeMblii B BIKH B OJHOM HJH JIBYX MeCTax.

PeGpoBoit kaaubp, xXapaKTepHblil A7 KaJuOpOBKH penbC, A€aa-
eTcsl KOJOKOJMOOOPA3HbIM M CHYXHT JJIs 06paGoTKH MepbeB MOAOIIBHI
peabca, B TO BpeMA Kak Apyrue yacTH peqabca MPOXOJIAT uepe3 Kanauop
Gea oGxarTusi (CM. peGpOBOH Kajubp B KajubpoBKe peabc 1o ¢dur. 59).

BeaecTBre TOTO, 4TO INVIOLLAAD o6:KHMaeMblX 4yacTed cevyeHust B OT-
HOIIIEHHH KO BceMy Ce4YeHHIO ypeaBbIYAiHO Mala, CAEAYET, 11O npuMeHe-
HHe TaKOTO Kaaubpa npOTHBOPEYHT NPaBuily paBHOMepHOrO paclpejee-
HUSl JABJACHHMS B 4aCTHOCTH, M IPHHIHIAM poKaTkH — BooOLIe. Pe6po-
BOl Kaau6p B KaTMGPOBKe peabca MOXHO [IOHMMATb TOJbKO KaK BCIOMO-
raTeibHOE CPEJCTBO, K KOTODOMY npuberaeT KanHOPOBIIMK HCKJIHOUH-
TeJbHO B CHJY CTapbiX TpagulKi, yiycKas NpH STOM Ba)kHeiilllee Mnpa-
B0 KaauGpoeku. DTO ynyllenHe, XoTs 661 fa)ke B OJHOM TOJbKO Ka-
an6Gpe, BexeT K TOMYy, HTO B pesyabrate Gosee CHABHOTO OXJAAMKIACHHSA
HeOGKHMAEMbIX uacTell cedenHs 1onaoca BHIXOAHUT M3 peOpoBOro pyibs
cnoUlL U PAAOM BuHTOOGpasHoi. Takxe B pesy/abTaTe HepaBHOMED-
HOTO pacnpejeneHus JaBACHHST B penbcax 4acTo BOSHHKAKOT BpelHbIE
HaNpSIKEHHS. KannOGpoBKa pefibca HMEET €lie H TO OTJHYHE, UTO YHCTO-
BOil KaauGp CO CTOPOHBI F'ONOBKH Je/laeTes OTKPHITHIM 1O CpejHed Ju-
HHH. DTO BO3MOCXHO mOTOMY, UTO TOJIOBKA GOJbIIMHCTBA PeabC Orpa-
HHuYeHa OJHOU HEnpepHBHOH KpHBOH; JHHHUSA OTIOPHOH MOBEPXHOCTH
nepexoyuT B CTOPOHHI FOJIOBKH TIIaBHOH KPHUBOH. BooOme npu 1po-
KaTKe TPYAHBIX npodureit HeO6XOAMMO HMeTb ABa YHCTOBLIX kaaubpa,
npH NPOKAaTKe pejbca — 3TO GesycnoBHass BEOGXOAMMOCTD; YHCTOBLIE
BaJKH JOJ/KHB HMETb TNapHble OTIAENOUHBIE H NpeAoTAeNOUHbIE Ka-
JUGPBI, TAK KAK OHH IIPH IIPOKATKE TBepAOTO, BO3MOKHO HECKOJIDKO npy-
CTBLIBLIETO, METaIa HCKAIYNTENbHO 6blcTPO  BbIPAGaTHIBAOTCA, HTO
BegeT K [OJy4YeHH1o HETOUHOTO npoduast. [lpeacTaBneHHad Ha ¢ur. 59
KaaubpoBKa peabca, XOpolIo onpasiaBiias Cebf HA HpOH3BOJICTBE,
HoKa3biBaeT, UTO BEJMYHHB! TIOMIajed CedeHHs caeAylOmux Apyr 3a
APYyroM Kaaubpos, Kpome pe6poBoro, NpeaCcTaBAoT coboii napabo-
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auveckyto kpusyto. Ha dur. 60 HaneceHb! nIotafu cedeHHst BCeX ITUK
KaTHGPOB; U3 HUX TOJBKO MJIOLALb BTOPOTO Kaiubpa JeKUT BHe KPHUBOM
H TO TOJAbKO HA 2,0%.

4. Yraosoe wene3o

®opMo0OpPa3OBaHKE, YHCIO H PACMOJOXKEHUE vactell CeYeHHs! YrJo-
BHIX mpocdhHaed CHABHO OTIHYAKTCHE OT BCeX YiKe OMHCAHHLIX CeyeHHH.
[Toatomy AJs1 YIJOBOrO XKele3a NPHMEHAKTCS APYTHE METOABI KaluG-
poBkH. Flmeerca nBa MeroJa KanuOpOBKH YTJIOBOTO XKeJjesa: 1Mo mep-
BoMy OoJee crapomy cnocob®y YroJd B BepliHHE OCTAeTCH BO BCeX Ka-
aubpax pasHbIM KM mouTH paBHbiM 90°. UroObl HMETb BO3MOXHOCTH
o0paGoTarb MOJMKH, MOCAeJHHEe H3FHOAIOTCA B YaCTH MEXAY KpaeM |
CepeIMHOH /M 2Ke HA BCEM CBOeM MpPOTAXKeHHH. SIcHO, 4Tro npH 3ToM
cnocoGe KaaMOPOBKH TNOJKH JOJ/KHBL IOCTENEHHO OTTHOaThes Hasaj;
ropusoHTaNbHag LIKMPHUHA
Kanu6poB 1o Mepe mpo-
K4TKH yMeHbIAaeTCA OT
Kaau6pa k kamu6py, B
B Pe3yJabTATe Yero 3aTpyn-
HAETCA 3ajaya IOTYKY B
pyue#i. 10T CnOCO6 Kaniu-
6pOBKH He HMeEET ceifuac
pacnpocrpaHeHus.

Ilpy BTOpOM cmocoGe
Kanru6pOBKH Yroa B Bep-
m¥He OT Kaaubpa K Ka-
AH6PY YBeTHUMBACTCS; YU~
uie BHINOAHAIOTCH NOJKH,
OCOBEHHO eCaH B mpeano-
CAefHEM KaJHuOpe uMeeTcs
M30LITOK Meralaa, JJas TO-
ro uro6b OKOHYATEJbHHH
npoduab noayymics C 3ay-

: ; L cenneM. Ilo ynanerun na
Homepa rpozodol CHennaabHbl X MAIINHAX 3TO-
®yr. 60. [Tapabona kanu6poBkH penbcoB mo Gur, 59 To a3dyceHuad noJydaercs

YIJIOBOE XKeJe30 C X0poIlo

BHIMOJNHEHHBIMH NIOJKAME U

C OCTPbIMH KPOMKaMH, ITOT METOX NPHrOJeH KaK A48 PaBHOGOKOBOTO,
TaK H A HEPABHOGOKOBOIO YIJIOBOTO Keje3a.

Mexny xamuOpoBKaMM 3THX YIMIOBHIX NPOdHIENl HMeeTCs JMMIlb Ta
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PasHHIA, YTO NMPH HEPABHOOOKHX YroJAKaX BaJKH Jeryeé cMellalTcs B-

TOPH30OHTAMbHOM HanpassieHuu. [lnsi BLIDABHHBAHHUS CABHIA IPH KaJub-
POBKe HepPaBHOGOKHX YTOJKOB MEHbIIMM MNOJKaM JAI0T HECKOJAbKO
Goabuiee naBieHHe. PasHuna B gaBieHHH, Kak MPaBHJO, He [PeBHIIIaeT
2 MM; OHa Jeaaercs Tem GoJbIel, yeM GObile PasHHLA MEXAY AJTUHON
ITOJIOK.

XoTa naBieHHe B NOJKaxX fAB/ISETCH NMePeXOAHBbIM OT NMPAMOro X 6o-
KOBOMy, OJIHAaKO, M [Js YrAOPOrO Kejle3a HaBAeHME MOMXeT GHTbL pac-
IIpeseneno no napa6ode.

Yimpenue B uenoM He ompenensieTCi Kak VIIUPEHHE OTJAEeJbHbIX
68

*
NoJdOK, TaK Kak B Kaiaufpax yrioBbiX npoduieil OHO HE3HAUMTENbHO.
Ecny e, OAHAaKO, yLIMpeHHe BCe-Taku MNPHHHAMAeTC BO BHHMaHMe, TO
ropasio BaxHee AaThb NPOKATHIBAEMOH NOJOCE HAACKHOE 60KOBOE Ha-
npasieHHe, Jeaas MAaKCHMaJIbHYIO IIHPHHY €e DaBHOHM HJH HEMHOTO
MeHbIIeH MUPHHHL ToCAeAylomlero kalubpa. YuHrtbiBas VIUHPeHHe, Ka-
au6paM aeTcs OOBIUHO AOBOJLHO 3HAUMTEJbHBIH BLIMTYCK.

Yroa npu BepIIMHE B 4HCTOBOM KanuGpe paBeH 90°. ¥Yroa B npenuu-
cTOBOM Kadubpe fAedaercst He GoJbliie 93—-94° B ¢BSI3H C TeM, UTO XKe-
7e30 TpPH 3TOM yke HEJOCTATOUHO TNAACTHIHO. B ocraapHBIX Kaﬂnﬁgax
3TOT Yroab GBICTPO YBeJIMYHBAETCS. YTOJ MEPBOro YEPHOBOTO Kalubpa
nenaeTcsa TeM 0odablle, YeM
Kkpynuee mnpoduab, T. e.
yem Ooabuie 4YHCAO TPO-
nyckoB. Paxuyc 3akpyrie-

HHA BEpILUHE yIJa yBeaH- f

yuBaerca oOT Kaxubpa K 5

xaqu6py C TOH uenabHo,

uyrTo66l MaTepHaJ, Haxonis-

umiica B 3aKpyrJaeHuH, 06- 40

pabatbiBajics TaK Xe, Kak
V

K

u nosaku. KoHue 100K
3aKPYTAAI0TCS MOCTENEHHO
YMEHbIIAIONUMHUCS Pajuy-
caMd (CM. KaquOpPOBKY yr-
J0BOTO xene3a, dur. 61).
CosceMm MaJeHbKHE
YTOJIKH KaJAnOPYIOTCs B TPH,
cpeAnHe B nATb H Kpyn-
Hple B CeMb-AEeBSITb Npo-
nyckoB. JTO, OAHAKO, HE
ABJgeTCA He3nl6eMbIM 1pa-
BHJIOM, TAK KaK 4HCJIO0 Mpo- .
IyCKOB HAaXOAHTCSl B 3aBH- ° 10.6
CUMOCTH TaKie MOINHO-
CTH MauifHbl, TOJIIMHH I0-
JOK W T. I. dur. 61. Kain6poska yrioporo npoguad
Yraosoe xeneso mpo- 50 X 50 X 7-10 m.x.
HTCSl C MOJKaMH pas-
f:zgiogonmuam pH ongoﬁ v Toft e MX amuHe. [loxbeMOM HHCTO?H);
BAJKOB MOXHO PeryJHpPOBAaTb TOJIMHY TIOJNOK B mpeleaax 1 H”
kaau6pa ToamuHOH 10 M MOKHO, TAKHM 06pa3oM, MOJYUHTb YroJx
aumuHoit B 9—11 mm. 5
" l;l]pn JKeJaHHH NMOJYYUTb H3 3TOTO XKe kKaaubpa eute GoJee TOJICTbIP{
npohuas HeoGXOAUMO TaKXKe YBEAHUUTb M JJHHY MOJOK. Heoozmo'xp%r
HO NPHMeHseMbli Crmoco0, MO KOTOPOMY KaM(IBIH HHCTOBOH KaIu 1;
CHYXKHT YePHOBBLIM JJIs MOCJTeAytolero Gonee TOHKOTO npodus, s’,,ueca >
HEIIPHMEHHM TaK KaK YroJKH, MPOKaTaHHbIC TAKHM criocofom, noJayd
JOTCSI C OUEHb ILIOXO BBHINOJHEHHBIMH MOJKaMH.

Boaee 1paBHALHO MMETb HA KaxJple ABA UMCTOBLIX Kaaubpa OJuH
yepHOBOH. B cayuae~60ubIIHX MEPEXOLOB NIO TOJIIMHE MOJIOK HeO6X?_,ILU/I'
MO Bpe3biBaTh TaKe ¥ TPeTHi Kamubp Ha JBe TOJLIMHLI (dur. 61). Ilpu
IpOKaTKe YrOAKOB B CTaHe TPHO B NATH NPOMYCKOB JyHIIe BCEro pacg;-
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JOWHTh KaauGpbl B JBYX KJETAX; NPH c€MH — B JIEBATH MPOIyCKaxX B
rpex kaersiX. Takoe pacnpejiesende KaniOGpoB JAeaer ,BO3MOXKHON TOU-
HYH YCTAHOBKY BaJKOB.

UpcroBble KaauOphl He A0JKHB HAXOAUTHCA B OAHON KJAeTH ¢ uep-
HOBBLIMH,

ITpu craHe Jonne’ab-Ayo NPHUXOXHUTCS YAOBICTBOPATbCA TeM, dYTO
TOJbKO UMCTOBLlE KAMHOPBHI PACHoJararTCs B OTIeJbHOH ape BE,IJIKOB
BCe JKe NMPOuHe — B OCTAIbHBIX KIETAX. YraoBble npodus 6J1aro,11ap;;
HX IPOCTO M CHMMeTPHUHOI (PopMe OCOOEHHO Jerko mojjalTca rpa-

¢puueckoii KaanOGpOBKe,
5. Cneuunanbtbie (pacoHHbIe MPOduAs

Hpoxoamnxy JOBOJIbHO 4YacTO NPHXOAHTCST HMeTb JE10 € PasHo-
oOpa3nefilivMH, HHOTJa JOBOJbHO (DAHTACTHUUECKHMH, INPOMHUIAMHU
Hereu B cBoeil kHure «Walzenkalibrierung» npuBoAHT NpHUMEPH TaK'I/IX'
CMOXKHBIX CHeliHanbHbIX npoduaeil. I3 MHOrOUHCICHHBIX PA3HOBHIHOCTEN
TakuxX npoduieil Ha ¢ur. 62 npejcraBieHa KaaubpoBKa 6-mm HOJIKIOB-

ey

4

Pur. 62. Kaaubposka 16-#.4 NolKOBHCTO uefe3a.

HOT'O JKeJe3a, ABAAIUIAACT SPKHM IPHMEPOM TOTO, YTO CrHOCO0 KaanG-
POBKH 3aBHCHT HE TOJbKO OT $opMbBl, HO H OT pasmepoB ceueHus. Ecau
yKa3aHHbii MPodMJIb HAa OCHOBAHMH €ro CXOJACTBA ¢ ABYTABPOBLIM XKe-
Je30M KaauGpoBaTh CriocofoM, yxe YKa3aHHbIM NPH KaauOpoBKe Gaviok,
TO mpH Takoil KalHOPOBKe 3aroToBKa B MNOCAeIHEM H NPEANoc/eHeM
IPOX0Jax HacTOJNbKO OCTHIBAET H TBEPLOCTh HACTOJBKO MOBBIIAETCH, UTO
KaJIPlﬁprvalpaﬁaTbIBaIOTCH B TeueHwe 1—2 yac., B pe3yJbTare Yero Ho-
AyuaeMblii TPOQHIb TePAET BCAKOe CXOACTBO ¢ TpebyembiM. Ilpumene-
HAeM GOJee TOJCTHIX YEPHOBHIX KaIHGPOB, OXJAaXJIeHHe KOTODHIX He-
3HAQUHTENbHO, a elle Jyullle MPOKATKOH B YHHUBEPCAJLHOM CTaHe ¢ Bal-

KaMH M2 30KaJeHHOrO 4YyryHa, MOXHO AOOHTbCH NOJY4eHHs XOpOLIEro
npocus.

X. PACXOJ PABOTHI ITPU NTPOKATKE

[TonbITKH BBLIUKHCAHTD NMOTPeGHBER pacxoy, paboThl NPy OPOKaTKe A0
HaCTOAILEr0 BpeMeHH He 3aBepLINAHCh ellle IOJHBIM YCIeXOM.

ITepBuif, KTO MOABeJa MO OnpeleneHHe pacxoma paboThl NMPOKATKH
teopernueckyw 6asy, 6w K. dunk; ero ¢popmyaa 6usa ony6aHKoBaHa
B 1784 r. B xKypHale «Zeitschrift fir das Berg-, Hiitten- und Salinenwe
Preussens», crp. 200—220. Dra ¢opmyaa PuHka caenyouias: >

I,

A= Vk.log, =

70

rne A— pacxoj paGoThl AJsi pPaCKaTKu OJHOU MOJAOCH B KIiM,

V — 06beM TOJOCH B €U,

k — nipelie TeKyuecTH (Quetschgrenze) HarpeToro Meranid B K2/ MME,

}y — BHICOTA MOJOCH 10 NMPONYCK4,

h,— BBICOTA MOJOCH MOC/E TMPOonycKd.

[To ®unKy, Takum o0pa3oM, BeMHUHHA pa6oThl NMPOKATKH HAXOAHTCA
B NpfAMOl 3aBHCHMOCTH OT 00bema IMOJOCK COTIPOTHBJEHHA MaTepuala,
T. €. Npeieja TEKyyeCTH H HATypalbHOTO jJorapudma yMeHbIIEHUs
BLICOTHI.

Tak kak (opmyna Punka paeT pacXon paboTHl He 3a KaxAayw ce-
KYHAY BpeMeHH, a OOUlui pacXol paboTbl, noTpeGHBIA A7 PACKATKH
[OJOCHL B OJHOM HJM HEeCKOJbKHX IpOXojax, To B 3Ty ¢popmyay BBO-
JAUTCSl YMCA0BOe 3HaueHHe o0beMa MOJOCHL [lo To# »Xe nmpHuUHHe BEJH-
yMHa YMEHbUIEHHs CeueHUsi MOoKas3aha He B BUIE PA3HOCTH BBHICOT, a B
BHJle HATYPaIbHOro JorapHdma OTHOWEHHA STUX BBICOT.

IoaroMy BesHuMHA pacxoga paboThl 10 dopmyse PuHKa pacTer B
Godblliell CTENeHH, YeM YBeJHueHHe PasHOCTH BbICOT. Ipu xejaanHH MO-
Jy4dTh o 3Todl (HOpMYyJIE PacXol pabGoThl B EIMHHIYy BPEMEHH, HeoO-
XOJIHMO BEJIHUYHHY PaGOThl pasielHThb HA BpeMs MPOKATKH 4 dopmyna
duHKa NPUMEHsIach U YacTo MPHMEHsAETCH TEnephb npH pacueTax H Mpo-
eKTHPOBAHHH NOTOMY, UTO [JaHHbIC dopmysbi 6IH3KO NOATBEPHKAAOTCS
JaHHLIMH NPAaKTHKH. Jlydilie BCEro TMOATBEPXKAAOT HeHHocTh (PopMYIlb
dpnKa HOBeHlMe HCCAeRoBaHHs 'aMMeplIMHATA H Ba6uua ¥', xoTophie
No/Ab30BaJkCh 3ToM (POpMy/oH [as OTpelesaeHHs yycrofi paboTH ne-
cdopmauuu (paGoThl NIPOKATKH) M JJs ONpeJeqenns BCeX n0Tepb HA OC-
MOBJHHMM W3MEPEHHO! BeJHUMHbI PabOTHL.

Heckoapko JaeT crmycts Biacc ** npejaoxun HOBYIO tdopmyay mo
olpeieeANI0 PaGOTHl MPOKATKH, COCTABJICHHYIO Ha ocHoBe Teopud Ku-

- ka u baymumHrepa:

1= SROA—)
A=vei=ly /RAZN,
kR —op i

rge R-—panuyc BajJKOB B CM,

f = J _ BHICOTE HOCTE NpOXOMd _ \ osdHUMEHT yMeHbIIeHUs CeueHHs,
hy BHICOTA JAO NPOXOja
BeJMYMHA KOTOPOro BCerja MeHblle €JHHMIIBL. dopmy.aa baacca, cneno-
BaTENbHO, HE AaeT TaKkKe CEeKYHIHOH paboThl NPOKATKH B JOIIAAHHBIX
cuax, a A2er NOJHYI paGoTy MpOKATKH B KI/M, CBSI3aHHVIO ¢ Ompene-
J€HHBIM yMeHblLIeHWeM BbICOTHI TOJOChHL TnapHble CyHieCTBEHHBIE OTIH-
uug oT Gopmyabl PUHKA CBOAATCS K TOMY, yro B Qopmyiae Baacca sme-
¢TO KOa(ULHEHTA OOKATHS NPHMEHAETCH €ro obparHas BeTHYHHa —
KO3(MUIMEHT yMeHbLICHUs CEYeHHs, BO-BTOPHIX, B (DOPMYJy BBOIHTCS
anamerp BaiKoB. [1poBepouHbie MOICHETEL [TOKa3blBalOT, YTO B TO BpeE-
Msi KaK aaHHbie (opMyanl PHHKA MOYTH BCETAA COBNAJAIOT C IIPAaKTH-

-4 Cp. E. Cotel u. L V. Pattantyus, Die Berechnung der Walzarbeit, »Mit-
teilungen d. Berg- u. Hittem. Abt. d. Hochschule zu Sopron“ (Oedenburg) 1929,
S. 17—48.

« Fr. Hammerschmidt u. U. Babin. Kraftbedarf und Wirkungsgrad von
Blech und Panzerplatlenwalzwerken, ,Archiv fiir das Eisenhiittenwesen®, Diisseldorf
1928, S. 367.

# Blass, Zur Theorie des Walzprozesses, ,St. w. E.“, 1882, S. 283—293.
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YeCKMMH JAAHHbIMH, JAaHHble (OpMy/nl Baacca B GoablinnCcTBEe cayuaes
6LIBAlOT MeHblle (aKTHUECKUX noutu Ha 30%.

[To nmamum cBejennsm ¢opmyna Bracca BooOumie He HaxomuT mpu-
medenust. [Tocae Bi/acca nmpoiiesa poBoJbHO GOJbLION OTPE30K BpeMeHH
noKa B 06JacTH TEOPETHUYECKOIO ONpeleleHHst Pacxoa paboTel MOSBH-
noch Heuto GoJsee MM MeHee cymecrBenHoe., OnHAKO HEOOGXOAHMO OT-
METHTb PaGoTy ABYX BbIAAIOIINUXCA CNENHAMMCTOB: KHccenbbaxa u Ket-
rea. IlepBolii H3 HHX PeKOMEHAOBAN I NPHBOAA NPOKATHLIX CTAHOB
NapoByl0 MAallHHY, BTOPOH — 3JIEKTPOMOTOP; MMH MNPHBOAMIHCH TMOJ-
CueThl, JOKA3blBAKLIHE 3KOHOMHYHOCTD U TMPEHMYILECTBO KaXAOr'O BH-
Ja mpHuBoja.

B obnactu onpejenenus pacxoxa paGoTh npu NMpoKatKe MOJHBLIH fie-
PEBOPOT MPOH3BEH JAHHbIE MHOIOYHCIEHHBIX ONHITOB, NPOH3BEIEHHbIC
[lynne *. Stu paHHble CIyXAT HEHCCAKAEMBIM HCTOUHHUKOM LIS KaxJo-
o WicCne0BaTenss B OOJACTH ONpPeJieNieHHst PAacXona paGoThl. M. Tepman
Obl1 MepBbIM, JaBIIMM Ha OCHOBE NMYIMOBCKHX AAHHBIX [IEPBYIO MpHUME-
uumyw dopmyay °°,

[To Tepmany CeKyHJHBIH pacXox paGoTLl B TeueHHe OAHOrO npoiy-
CKa, BHIPAXKEHHbIH B JIOWAJHHBLIX CHJAX, ONpefensieTcs no GopMyie

N fkv_ o
75 sina ’
rae k—IPeies TeKyu4ecTH HATPETOr0 METasna B K2/cud

F—ywmenbimenne ceyenus, T. g. 06xarue B cmd, ’

U— OKDYXHas WM CKOPOCTb BHIXOZA NOJOCH B M/cex,

@-— yrox 3axsara AJIs JaHHOTO NPOMyCKa.

®opmyia T'epMana riacut, uTo BeaMunHa paGoOTH INPOKATKH TPAMO
NIPONOPUHOHAIbHA 06XKATHIO, CONPOTHBICHHIO MATEPHa;a, CKOPOCTH
NIPOKATKH M HEKOTOPOMY KOI(DHUHEHTY, 3aBHCAUIEMY OT yrera 3axBaTa
3a I'epmanom nocaegosan npod. K. Jlanr . peNIOXKMBLIHIL caeﬂyfouxy}(;

(opmyay, BHpamamwmy pador
Yy TPOKaTKH 3a CeKyH -
WAAHHbIX CHJAX: Y ppexentt B 10

_ Fro 1—cosa

Bripaxenwe paGorsi mpokaTku mo tdopmyse Jlaura Takoe xe, Kak
no ¢opmyae I'epmana. Gopmysa Jlaura NOCTPOEHa MO TOMY Xe I;pm{-
uuny, xak u I'epmana, u oTaHuaeTcs oT nocdefHedl TOABKO 3HAUEHHEM
KOo3(pHIHeHTa, CTOAWEr0 B CKOGKAX H BABHCAIIETO OT BEJHYHHbLI YIJa
3axBara. K coxaneHuio, aTotr Koa(buiuenT B topmyse Jlanra npu 06bIy-
HBIX YCJAOBHAX NPOH3BOJACTBA NPHHUMAET TAKOE 3HAYeHHeE IpH KOTOPOM
OH CTaHOBHTCH COBEPIIEHHO M3JHLIHMM. B GoabimHHCTBe ,CJIy‘!aEB npaxé—
THKH yroa saxpara & MeHsieTcs g npelenax ot 10—15 no 29° npu s%éM
Ko3duuHent B opmyae Jlanra npuHHMaer 3Hauenwusi: 1,007, f,02 n 1,03.

* Puppe, Versuche zur Ermitl
1909; ferner Dr. I pp.
Disseldorf 1003, & " FUPPC

% M. Herrmjann, Walzarbeit u
o , | nd Walzdruck, ,St. w. E.*, 1911, 31 S. 1706
S. 1o, Karl Lang, Beitrage zur Berechnung der Walzarbeit, ,St, u. E.«, 1916, 3610,

2

ung, des Kraftbedarfes an Walzwerken, Diisseld
Untersuchungen aber Walzdruck und Kraffts)idac;g

Bo3spawmasce cHoBa k ¢opmyae 'epmaHa, Mbl BUIUM, YTO CTOSIMH
HAapAAY C OCHOBHOM 4acTbio POPMYJH —7—53’—— KO3(uUHeHT 2 —<ma
¥MeeT 3Hauesue noutH pasHoe 2 (2,01—2,05), Tak KaK INpH MaahX
noutu paBHO exunuue. M3 Bcero CK43aHHOTO

yrJiax OTHOIUEHHE —;
sin a

MOXHO CJeJaTh 3aK/I0ueHue, yTO BblyHCJeHHas no Qopmyae Jlanra
BeJMUHHA PACX0Aa paGOoTHi PABHA MOYTH IMOJAOBHHE pacxoia paboTH,
BhHiYUC/IeHHON N0 Qopmyne I'epmana npu OAMHAKOBHX YCJAOBHAX NPO-
KaTKH.

To o6croaTebeTBO, uTto JIaHT OnpenenseT BeJHYHHY R (CONPOTH-
BJGHUS HArPeTOro Merasja) HeCKOJbKO HHHM croco6om, deM I'epmasy,
B CBH3M C 4eM, BC3MOXHO, MeHAeTcd M BefnuyMHa paGoThl, He MOXeT
ObLlTb NPHHATO BO BHHMaHHE HAQ OCHOBE HMXECKa3aHHOrO.

B XpoOHOJOrH4ecKOM NOpsiAKe AOMKHa Gbith ynoMsHyTa paboTa as-
TOpa *, OnpeeNHBLIErO HA OCHOBE ONBITHBIX JaHHBIX [lynme yaeabHYHO
pabory npokatku (cekyHaHas pabGora NPOKaTKu B JOLIANMHBIX CHJaX
Ha 1 kr xenesa). Tak Kak 3ta pa6oTa He BblpaXKeHa B BHIe (HOPMyJHI,
TO K JaHHBLIM ee MBI BepHeMCs fociae pasbopa Bcex (opmyda no onpe-
JIleIleHHIO paGoThl MPOKATKH.

Jlaur onpepedasier cOnpoTuBJeHHe (Mpejesa TEKY4ecTH) Harperoro
MeTasnaa, T. €. 3HauenHe K, ¢ OJHOI CTOPOHBI, MyTeM OYeHb CJOKHBLIX
NOJCYeTOB, a, C APYroi CTOPOHBI, BHIBOJUT HEMOCPEICTBEHHO H3 OIBIT-
HpIX faHHbix [lynme. B mociegHem cayuyae Bce OWMNOKH M HEXOCTATKH
OMBITHBIX JIaHHHIX Tlynne HaXoJsT cBOe BbIpaXeHHe B 3HaueHHH K. Me-
TOA 3TOT IOTOMY HEIONMYCTHM, 4TO (DAKTOPLI, BIAHANIIHE Ha BENHUHHY
CONPOTHBIEHHST MaTepuasa U CBISAHHYI0 C 3THM Bf3KOCTb, IO CpaBHe-
HHIO ¢ BJHAHHEM TeMIepaTyphl YPe3BblYaifiHO Maldbl B JIEHCTBHTENb-
HOCTH.

ATo NoJOXeHue LETHKOM MOATBepxKuaercs paGoroii &. TIammep-
mmuara ®. [TocnrefHuit OpuMeHsil 3HaueHHs k, B3saATble MO JaHHbIM PH-
Aedst v 3ubeas u npusesenHsie B rpaduxe (¢ur. 63).

T'aMMepIIMHAT FOBODHT IO STOMY IOBOAY cleiywolilee: «3HayeHHe
npejena texydecrd (k) 2Kesa, Pupens u 3ubeast COOTBETCTBYET 'Olbi-
TaM €O CTaTHYeCKHUM JABIEHHEM, B TO BpeMs KaK CONpPOTHBJAEHHE HCTe-
yeHHSl BO3pacTaeT C Bo3pacraHHeM CKOPocTH Aedopmaildu. Ilpu orHO-
CUTEJIbHO HeGOJbIIHX CKOPOCTAX INPOKATKH 3TO YyBeauueHHe, OJHAKO,
He3HauHTeJbHO. Takxe NMpu HakJele MOXeT Bo3pacTaTbh CONPOTHB/EHHE
ucreuenus. [lo onbitam ®. KepGepa, B. Poranga, ®. 3auepsaabaa U Ap.
npu Temneparype Bbilie 800° Hakaena Goabuie He ObiBaer. [lpumene-
gHe BeauuuHbl k 1o 3ubearn u Pupenw, TakuM o0pasoM, BIIOJAHe ONpas-
JBIBAETCAY.

M3 paccMOTpeHHsi BceX DPa306paHHbiX (opMysa clelyeT, UTO AJd
onpejeneHns MOJAe3HOH PaGoThl NMPOKATKH, YHCTOH paboTel HedopMa-
LHM, B [aHHOe BpeMs HanGosee MOJXOMAIIMMH MOXHO CUHTAThb (hOPMY-
Abl ®unka u Peiits, B To BpeMma Kak opmyan ['epmana u Jlanra, noay-
uyeHHble HA OCHOBe ONBITHHIX AaHBbiX [lynmne, cHIBLHO OTJHYAIOTCH JADPYT
oT jpyra.

»s E. Cotel, Zur Bestimmung der Walzarbeit, .St. u. E.“, 1918, 38 S. 336.
83 Fr. Hammerschmidt u. U. Babin, Kraftbedarf und Wirkungsgrad von
Walzwerken, ,Archiv fiir das Eisenhiittenwesen 1928, S. 367.
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OcroBa popMmyJs B 000MX C/y4yasix OAMHAKOBAsA, HMEHHO:

Fku.
dta ocHoBHas (QOpMyJaa BNOJHe coBmaaaer ¢ ¢opmynamu bunka
Pefita ** ( mo PeiiTs Ne=_SRY oMk o oropix crosmee
" B “hth ) b
pAaoM C kU BHIPAXEHHE COOTBETCTBYET BEJMYMHE O0KarTusa (cH):
h hy—hy
Q lognh2 —Q 2 hl—_n;—-F.

Hcxoas u3 ymupeHusi, npu b;=b,=>b, o6xarne Gyner
F=Q, — Qs=b(h, —h,).
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®ur. 63. QuarpamMma npefxena TEKyuYecTH Harperoifl craid.

B ¢opmyne Peitta Mu uMmeem

Q=Q1+Q‘z= (hl+h2)b
2 2 !

OTKyJa CPEAHAA WIUPHHA
. Q
b= Iy+hy”
2

3aBHCsIIIHE 2Ke OT Yria 3aXBaTa KOs(MHUHEHTH B OOOHX Caydadx, Ha-
060pPOT, PA3AHUHBI, HMEHHO:

, o I'epmany 2 (Trounee 2,02+2,05),
no Jlaury 1 (rounee 1,007—1,03).

A 16 Fini o . ; :
Berlin 19275{%]01_\,/“115;;&; ;’srérzgaslgn der theoretischen mechanischen Technologie,
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Koa¢uunentsl I'epmana u Jlanra, kak BHIHO, COBEPLIEHHO <«HEYyB-
CTBHTeJbHbI». [IpH ®ToM, B TO BpeMmsa Kak kKoaduiuueHT I'epmana umeer
€lle HeKoTOpOe 3HadyeHue, koauuuent Jlanra, 6marogapst TOMy 4TO OH
MIOYTH paBeH €IHHMIE, He MOXKET HM3MEHHTb 3HAUEHHS OCHOBHOU Gop-
My/bl Y TOITOMY He MMeeT HHKAKOPO NMPAKTHYECKOTO 3HAYEHHS.

PaccmaTpuBas NoayuyaeMble 3HaueHHs KO3(MHLHEHTOB, 3aBUCALHX OT
yIiia 3axBaTa H BAMAKUIMX B TOH HJAM HHOM CTenmeHH Ha paboTy mpo-
KaTKH, eCTECTBEHHO, BOSHHKAeT BOIPOC, MMeeT JH BOOOIle KaKoH-mHGO
IIPAaKTHUeCKHUil CMbICK BBOJHTb B POpMy/ay paboThl KO3(DHIHEHTHI, Onpe-
JeasieMble Pas3JHYHbIMH Ccrioco0amH, KOrjda H3BECTHO, YTO HA BeJUUYHHY
pacxoja paGoThl KpOMe yria 3aXBara TakxKe BJUSET | UeAblH P APYTHX
(haKTOpOB.

Kax Tepman, taK u JlaHr NMoAuepKHRAIOT, UTO MX (POPMYJbl MPUrOa-
Hbl TOJbKO AJSl MPSIMOYTOJbHBIX NMOJOC NPH cBOGOJHOM yIiMpeHuH. ITpu
JNPYTHX CeueHHSIX pacxoj] padoTbl MoxeT ObiTb ONpEeNgNteH TOJAbKO MpH
NoMOUIH HEKOTOPHIX A00aBOUHBIX NMPAKTHUECKUX KO3(HUIMEHTOB.

Ha ocHoBaudu BhillecKasaHHOTo GoJee MpaBHIAbHbIM OyaeT omnpeje-
ATh BeJUuMHy paGoThl MPOKATKU NMyTem BBOJA B OCHOBHYIO (opmyry
F <k -v xoaduuuenra C, 3aBucsiiero ot BCeX (DaKTOPOB, BJAMSOMIUX Ha
pacxoj paGoTh, a He TOJBKO OT yIJja 3axBara.

B arom cayuae, CA€A0BATENBLHO,

N = FkoC

ofo3Hauaer pacxoj paboThl NPH NPOKaTKe.

Beanuuna C, 3apucsmiasg oT KaxubpoBKH W CaMoro Inpoiecca npo-
KaTKH, MOXeT OBbIThb OnpejeseHa Mo ONBITHHIM JauHbIM Ilynme,

U3 uckaounreabno ueHHoil padoro! I[Tymne «OnbiThl o onpeene-
HHUIO pacxojaa paboThl UPH MPOKATKE» MOXKHO OIPEAENHTb TOJbKO JHIIb
upcTyio pabory nedopmannu (Eu). Ilpu o6paborke cBoux aauHbix [lyn-
ne 6paa B OcHOBY moJe3Hyw paGory npoxatku (E), B KoTOpyO Kpome
upcroit paGoTel AedopMalMy BXOAUT Takxe pabora TPeHHs, B NEPBYIO
ouepesb TpeHHs B lIeHKaX BadKOB.

Tlonesnyw padory npokatku Ilynme onpezaenesar caeayroumium o06-
pasoMm: H3 MOJHOH paGoThl, OTAaHHOH MPHBOJOM CTaHa, BBICUUTHIBA-
eTcst paboTa XOMOCTOrO X0Ja, OCTaBJAsg NMPH 3ToM 6e3 BHHMaHHA pabo-
TY TPEHHs, BLI3bIBAEMYIO CHMJAMH, NOABJAAKIIMMHcA npu npomycke. K
oflpeesenHOM, TakuM 06pasom, pabore mpubasasiercs paboTa MaxoBOro
KoJjeca H OKOHuaTelJbHO TMOJydYaeTcs INoJHAasd noxe3Has padora npokxar-
ku. Beaepcrere. storo ¢akrop C, onpeneaeHHbil U3 NYMNOBCKOH IMO-
ne3HOi PaBoTBHl NMPOKATKH, AOXKEH OblTb HECOMHEHHO OOJbIIMM, ueM
KO3(PUIHEHTDl, CTOSIIHE Y OCHOBHOH dopMyas F-k-v, B dopmyaax no
onpeJeeHHI0 TeopeTHUeCcKoi pabotsl xepopmauun (Eu).

B cBoeii nocaenyiouleit paGotre «Untersuchungen iiber Walzdruck und
Kraft bedarfs (1913 r.) Ilynne yxe oGocobaser uuctyio padoty aedop-
mauuu (Eu). -

[Ipy 3TOM BHIUHCAEHHbIe 3HAu€HHA PaboThl JAedopManuHd B HEKOTO-
PHIX CaydasX IMOJydYaiuch HACTOJbKO HENPAaBAONOL0OHBbIMM, uTO Ilynne
CcaM OTMEUAET: ...«HEBO3MOXKHOCTb BBIUMCAHTL NMOTEPH TPEHHEM IPH Ka-
JKJIOM OTAENLHOM TPONycKe, 0OCOOEHHO NMOTOMY, YTO KO3(DHUUHEHT TPEHUS
B YCAOBHAX [POKATKX HacTOJAbKO HENOCTOsIHEH, YTO OH MOJAdaeTcs
TOALKO OPUGIU3HTEALHOMY ONpENE/HCHHIO, CTABHT 1104 COMHEHHe BO3-
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MOXHOCTb 3THM IIyTeM KOrAa-nu6o, 6oJiee HIH MeHee TOUHO, ONpeAednuTh
paGoty medopmanun» (cTp. 24).

[ToatoMy Bce (OpMyJabl 1O ONpPeJENeHHIO HEOOXOTHMOro pacxoza
paGoTbl mpu NpoKarKe KAKOro-1uGo npocduis, BHIBELeHHHE Ha OCHOBe
TeOpeTH4ECKOH paborThl 0 AedopMaliuy, HMET TOMBKO YHCTO Teope-
THYECKOe 3HAuEeHHeE.

Hanayuine pesyabTarbl 0GBIYHO MOJYYalOTCH, KOIAAa HCKOMbie ax-
TOPBI BHIYHCASIIOTCA HA OCHOBE NYIMOBCKOE NMOJE3HOH paGoTh NPOKaTKH,
0 _KOTOPOH MOMHO OMpPENEJHTL NEHCTBHTEMbHbIN HaHGOMBINHA PacXOx
paboThl NMpH PasmHYHBIX KataGpoBKax.

ABTOp CaM HCXOXHJ H3 3THX Xe COOBPaXeHHH, KOrna (cu. «St. u E.»
1918, Ne 16) onpeneass 3uauenue YARILHOrO pacxopa paGoTel Ha e;m:
HHLlY Beca BbITECHEHHOTO 00beMa. DTH 3HAUEHHST HMelOT To [perMyIie-
CTBO, 9TO OHM IMOJYYEHbl HA OCHOBAHHH MHOTOUHCJAEHHBIX OMBITHRIX
AaHubix [lynre y mMosToMy AOMAHBI GHITH BHOJHE HaJleXXHbIMH,

OcHoBbIBasick Ha HegﬁXOJIHMOM pacXoxge paboThl JAJag  BbITECHEHHS
1 kr xenesa B 1 cex.: Nj (. c.[kr/cek), MOXHO Terko ONPENeSuTh KO3(H-
LHEHT, BXOAAWMA Bl GOPMY/y MO OnpefeseHnio Moje3Hok padorsl npo-

KaTKH:
N=CFkv

npu N=G-N, korna szILUOT—.m/cex,

rie F—oGxartue cu?,
U-— CKOPOCTb NPOKATKH B JM/CeX,
Y — yAeJbHBIA BEC HAarperofl CTaiu paBeH 7,5 k2/oM3, B TO BpeMs
KaK B XOJIOAHOM COCTOSIHUH {=17,8 K2/0m3,
k—Tmpesen TeKydecTH B K2/MMZ,
nMeem
0,75 N,
PR

dopmyna Ads1 ONPENENEHNsT YHCTOH PabOThl MPOKATKH TPH NPHMeHe-
HHUM 3HA4YeHWH JJAst Ny NpuUBeJeHHBIX B paboTe ABTOPaA, KaeT nasa (pak-
Topa C Be/HYHHbI, BepXHHE NPeIespl KOTOPBIX 00ecnednBarT 6e3ycioB-
HYI0 HaJIKHOCTb MDOH3BOACTBA, a HHXKHHE NpeJeJnl, Hao6opoT, AaloT
BOSMOXHOCTE OTIPEJETHTD YHCTYIO paGOTy NMPOKATKH H, CJEi0BATEAbHO
TIPOBEPHTb NMPABHILHOCTb TEOPETHUECKUX (DOPMY.I. ’

B Hamux BbluncIenMAaX HamMeHblee 3HaueHHe C JUIfl Y4eDHOBHLIX KBa-
APaTHLIX KaaHOpPOB Onpene/eHOo paBHBHIM 5. Ilpn 3TOM 3Hauenue k B
I(f&‘)/MMz‘G 3r;ocrosmﬁo onpefeasmoch M3 tabmuusl Kesa-Pugens-3utes

HI. .

M3 nauGosbueil BeaHuHHbl yaeMBHOMN pabotsl IpokaTtku, noTpeGrOM
AN BRITECHEHHN 1 xr XKeqaesza B 1 CeK., MOXeT ObiTb BvaBe,L[eI-;a ele oJHa
BaXXHast 3aKOHOMEPHOCTb.

Ilpu onpenenennu dynxunu N, = {(t° gas amuusnx Kanu6pos, y
;zgggl;?; Bzaeacmue HMX NPOCTOH (hOPMBl BeTHUHHA VAEAbHOMN paGoTsl
HeneTes HH:HaguTenbﬂo, MOXHO YCTAaHOBHTb, YTO MaKCHMaJbHble 3Ha-

c / HaXOAATCA TOYTH B NPAMOH 3aBHCHMOCTH OT TeMIeparyphbi.
4 3aBHCHMOCTbL NMPUGAH3HTENBHO BLIPAKAETCS caepyromei hopmysIon:

N;=C, (1400 — t°) 1. ¢./xrlcex

C=

rpe C,—0,16.
76 ¢

M3 atoro caeayer, uro Ha BémmuuHy paGoThl MPOKaTKH pemiaioitiee
BJIHSIHHE OKa3blBaeT TemIeparypa.

BausiHne M3MeHeHHMii BCeX OCTAAbHLIX (PAKTOPOB, CBA3AHHLIX C MPO-
HeccoM NPOKAaTKH, KaK CKOPOCTb INIPOKATKH, AMAMeTpP BalKOB, YroJ 3a-
XBaTta H Ap., He NOJAJAITCH TOYHOMY onpeienenuio. Hauube Ilynne mo-
Ka3bIBAIOT, 4TO Pacxo] paGoTbl NPH COBEPIEHHO OJIHHAKOBBLIX YCAOBHAX
NPOKATKH B OJHOM H TOM Xe KaauGpe ouyenb uacto NPHHHMAEET 3Haue-
HHS, OTAHUYAIOIHECH APYT OT APYra nmoutH Ha 50%; B cBA3H ¢ 3TUM UpH-
XOAMTCS YIOBNCTBOPATBCH OfipejiefieHHeM HanOoJbliefl BeJHYHHb! pa-
0OTHI NMPOKAaTKH NPH Pa3HBIX TeMIleparypax AJs NAHHOH KaanOpOBKH.

Hapspy ¢ HanOOJAbIIHMH 3HAYEHHSIMH HEOOXOAMMO TaKkKe ompeje-
JSTb HanMeHbllHe 3HadeHWs pacxoxa paboThbl, NOJYUYAIOUIHECS NP HaH-
Gosee OJaroNpHATHLIX YCJIOBHSAX; HX AOJKEH HOOHBATBCA KAX b MPO-
KaTUHK npu KanuGpoBKe, MPH OPraHHM3alMH NMPOKATHOrO JAena, a TJaB-
HbIM 00pa3oM, NPH PYKOBOJACTBE NPOHU3BOACTBOM, HCHOMb3YS NPH 3TOM
JaHHble MPAaKTUKU H ONBITOB.

[TpsaMag 3aBHCHMOCTb YJAEAbHOro pacxoja paboThl OT TeMIepaTyphbl
o0ycaoBanBaeT CoOOU MOUTH TaKyl Xe TIPSMYIO 3aBHCHMOCTh H3MeHe-
HHA Tpejesa TeKydeCcTH oT TeMmeparypu. Mccrelys B aToM manpasie-
HuM JAaHHble Pugeas y 3nubens, MOXHO YCTaHOBHTb, YTO KPHBasd ypaBHe-
nusA k==1(t’) moxka3piBaeT HeGOJbUIYI0O KPUBH3HY, NPH ITOM B pacuer
INpHHUMAETCs TIPejeJ TeKy4yeCTH, ompelelseMblii no (opMyae:;

k=0,015 (1400 — ) we/mm?.
B sToM Caydae UMeeT MeCTO TaKXe ypaBHEHHE

N.=Ck,
rie
C,= G,
70,015

[pu stom dakTop:
C=0,75, C;=50 C,.
Sto o3nauaer, uTo B (popmysae paboTHl NPOKaTKH N IJsl AMHYHBIX
kaauOpoB Ha Mecre daxkropa C A0MKHH ObIThb MOCTABJAEHbLI, KaK Kpaii-
HHE 3HayeHHs

Cmax=8 H Cmin=5-
HpHBOILHMbIe HHXe 3aBHCHMOCTH A410T BO3MOXHOCTH JIErKO Oomnpe-

Vv
IeJHTb M3 BENTUYHH V1=—E— no tabauyam [lynne 3nayenus ¢pakTOPOB

C nasi Bcex BUJOB KaJHOpOBOK.

100
Tak Kak vl—_——lgg—o-vf, rue f=-AT'(‘)( cM3/n.c./cek  nMpH Y=

=7,5 x2/0m3, TO yienbHas pabora NPOKAaTKH, BEIpaXeHHas uepe3 Vi,
6yner:

N.— 1780 z.c./k2/cex.
I "ViKe/cek
Ha ocHoBe »TOro u BhIIECKAa3aHHOrO, HOJyYaeM JJs HCKOMOro
¢akropa:
C—075 N, 1333 _ 89000
’ k Vik Vi (1400—1¢°)



[Mpu npubamikenHoM onpeneleHHu yACABHOTO PACX0Aa MOILHOCTH
110 3aBUCHMOCTH Nf = f(£) NO/y4aeTCs HA OCHOBAHHM NpeAslAyeR op-
myasl npu C=const ypasnenus runep6on BUAA:

V,= 89000 MMBjicem
L= C(1400 7 M,

a TaKke

6667

V=1 7
C(1400 — &)
Brecsl NynmoBCKHe MAHHHE B KOODAMHATHYIO cHCTemy V, = f(t)
nii V== f(t) 1 onpeaeaus crubaiumue ranep6oasl, Npoxosne yepes
HauGo/bllee HaKOMJAEHHE TOUEeK, BHSIBJAAIOT, 4TO 3HAueHHe C — const
COOTBETCTBYET CpelHeMY 3HAaYeHHIO (aKTopa, BXOAALErO B YPaBHEHHE

) N = CFkv

4

cmdfn.clcex.

UM
N=CFvy(1400 —£°)
rae C'=0,015 C.

Maxkcumanbuoe snayedne C = const gaet HauGoabmuii pacxojx pa-
6OTB MpH MpPOKATKE C AOCTATOYHOH HAZEIKHOCTHIO B NMPOH3BOJICTBE.

Takum cnocoGom Gbuin o6paGoTaHbl Bce ONbITHble JaHHble [lymne;
N0 TMOJYyYeHHBIM pe3yJabTaTaM COCTaBJEHbl COOTBETCTBYIOMIHE JHa-
rpaMMHI,

Ha ccnoBe atux amarpamm cocraBieHa TaGu. 6, B KOTOPO# CBEEHBI
anavemms C J1as OTAeAbHbIX KaluGpoBOK. J/lanHHHe 3TOH TaGsHUB MOK-
TBEPKAAOT H3BeCTHBIH (DaKT, yTo pacxoy paboTel B KakoM-IHBo Ka-
auGpe He 3aBUCHT OT TOTO, ABAAETCS MM 3TOT KaauGp mepBbIM HAH MOp
caeHUM ‘B KaanOpoBke. Bosbllioe 3HaueHMe HMMeeT OTHOLIEHHE MEeXILy
GOKOBbIM ¥ NpAMbIM JAaBjenneM. Ilpu upeamepuno GoublioM GOKOBOM
JAaBJeHnH B KaKkoMm-au60 uepHOBOM (acoHHOM Kajaubpe, BhI3LIBAIOLIEM
CHJIbHOE TPeHHe O OypPTHI, YAeabHbIH pacXxos paGoTs! B HeM 'GyeT Bceraa
GoJbliie, yeM B NMPABUJAbHO 3alpOeKTHPOBAHHOM YHCTOBOM KaiuGpe.

[Ipu ussectHom dakrope C mo umeromemycs N (B 4.C.) H CKOPOCTH
NPOKATKH ¥ (B M[CEK) MOXKHO BCErJa ONPEAeanTh HEOOX0 uMOe 06xKaTHe
(B cm?):

N N

F=<tw=1¢ (1400 —7) o’

rae C,=0,015 C.

HTo6b HMETh BO3MOXHOCTb JErKO M GHLICTPO ONEPHPOBATH BCEMH
3HAuUeHUsIMM cocTaBlena puarpamma (dur. 64). M3 atofi nuarpammul
MOXKHO HENOCPEACTBEHHO NOJYYHTH COOTBETCTBYIOUIME MOJE3HOH MOL-
HOCTH mnpoxatkd B 100 4. ¢., BO3MOXHOe oGxatue, yjeabHyo aedop-
Mauuio £y ans pasauunbiX 3Hadenuit mpu C= const, #— remnepatypy
TPOKATKH U CKOPOCTh MPOKATKH — .

Crnoco6 mpumenéHust 9TOA AMArpaMMbl MOKa3aH CJIEAYIOMMMH MpPH-
MepaMu. - ~

ITpumep 1. Kaxoe BO3MOXHO YMEHbIIEHHE CEUEHHS B cTpenbua-
Tom kanmu6pe npu N =1200 4. ¢. NONE3HOH MOUIHOCTH NpPOKATKH,
£*=1175° u CKOPOCTH NPOKATKH ¥ =2,5 M/cex?

[To taba. 6 Cmax=10, cootserctseuno, F,=1,2 cu? (100 4. ).

BesycsoBrO npumennmoe o6xatue 6yner (crp. 82):
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TABAHIA 6

3nauenus C Afs Pa3aMUHBIX KATHGPOBOK MO JaHHLIM HccaepoBaHuit flynne

g‘ 3nagenue C
=
° Pon xaauGpos
= HanGoo-| HanveRb) coe oo
2 uree wee
1| Ilpamoyroabubie Kaiubper . . . . . e e s 8 |memsmme 5 7
2 | ShnMuHbie ¥aaHGpyl . . . . o o o 0 0. . 10 5 ;
3| Crpenbuathie Kamubpu . . - « o . . . . . . 10 6 4
4 | 3akpbiTole TUIOCKHE XKamumbpht . . . . + . .+ . 10 6 s
5 | OBa’bHble KaIHIPB .« . . . « « . . 12 6 s
6 | Pom6uueckne kanubpm . . . . . . . Ce 12 6
7 | Tlpomyck Ha pe6pO B CTyneHYaThiX BaIKA 12 9 10
8 | Kpamparthbie Kaauopsi . . . . . . oo . 16 6,5 10
B NepBbIX (acCOHHBIX
Kannbpax ¢ npenmy-
9| ¥YraoBoe ®ene30. . . | Lecrpenno TpAMEDM
JAaBIEHHEM . . . . . 10 7 8
B hacouHn®kannGpax
10 | Yraosoe xere3o . . . { ¢ GOKOBBLIM JaBleHHEM 12 9 10
B MEPBLIX  (ACOHHBIX
11| Pynuudubie peasce { Kanugpax cb e e 12 6 8
IB (acoHHbIX  Kanu-
6pax B 3aBHCHMOCTH
+ 12 | Pyaununsie peabchi l 0% SeNHIHHN  GOKO-
BOT'O NaBAEHHA . . . 20 8 12
B TNepBLIX (aCOHHBIX
= "] Kanubpax ¢ Mnpeumy-
13| Peabcni . . . . . * | wecrsenHo  npaMbM
HaBIEHHEM . . . . . 14 6 10
B DACOHHBIX Kanubpax
14| PeabCil . + « « » . » { C GOAbIIMM GOKOBBHIM
A AaBleHHEM . . . 20 12 15
B NepBHiX (acoHHBIX
Kaaubpax ¢ npeumy-
15 | M-n. WDAAB . . . . 3 pecrpenno  MpAMbIM
NABJIEHHEM . o . + o 10 5,5 8
B (hacoHHbiX KaauOpax
16 | 2K.-p. woarsk ¢ 60sbMM GOKOBHIM
AABAGHHEM . . . . . 25 15 22
B NepBbIX (PACOHHKIX
kanubpax ¢ mnpenmy-
17| Bankuw . . . . . . . HIECTBERHO  MPAMbIM
NABACHHEM . . . . . 13 6 10
B hacOHHHX Kaaubpax
18| Bamkm . . . . . .. ¢ cpexHMM GOKOBBIM
. {nameﬂuem e e 20 12 15
B (acouHLIX Kannbpax
B C CHIbHBIM OGOKOBBIM
19 KA« e e lnaaneuuemuﬁonbmnm
TpeHHEM e e 30 15 20
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Mpimep 2. Uem

JAuGpe NpH NpPOKAaTKe

paBHo 2,9 cm??
80

$ur. 64. Juarpamva 119 onmpeneJcHHs pacxoza paGoThl TpH MPOKATKE,

y Oyaer paBHO 3HaueHue N mpu n

o o2 y €T py MOMOIUM KO-
voro npu £2=1010° u v=2,6 #/cex B mocaeaHeM (PacOHHOM Ka-
yr/JIOBOTO Ke€Je3a yMeHbllieHHe ceueHusd Oynet

Mpn Cuax = 12; F;=0,55 c#* 4. c., c1e10BaTgabHO Nmax = 101("”: —
’ i

=530 4. ¢. [Ipu GraronpusaTHHX yca0BUAX Cmn=9, npu atom Fy=
=10,75, Nmin =400 4. ¢.

Mpumep 3. lpu xaxoh cpeaHeld CKOPOCTH BO3MOXHO NPH Npo-
xaTke cautka ¢ N=2000 4. ¢. u npu £°=1200° KOCTUIHYTb YMeHb-

mienns ceuenuss B F—64 cu??
Cmax =8 (Cuin="5); KOOpAHHATH, COOTBETCTBYIOIUE Ff—:—N—:_—.

—32cm? u £° = 1200°, nepecexanTcs npu

Cmax =8 y 3uauenus v =1,3 #/cex,
Cuin =5 y 3uaueHust v =2,1 amjcex.

CaepoBaTeabHO, TPH 3aAQHHBIX YCJAOBHAX MOXHO XOPOWIO BECTH
MPOKATKy NpH CKopocTd v=1,3 mjcex, upu G1aroNPHATHBIX yCIOBHSHX
5Ta CKOPOCTb MOMET GbITh MoBbiIena A0 2,1 mfcek. IIpu ckopocTy Bhe
uem 2,1 M/cex mpW Kpenkoil CTanu Pe3yJabraT MOXET MOJYUHTbCA HEHA-
JIeKHBIM.

Mpuwmep 4. Heob6xopuMo Hccle10BaTh PACXOX paboTHl TIPH MPO-
KaTKe ABYTaBPOBOTO JKeXe3a B NpeimocaenneM kaauGpe. [1pn npomycke
yepe3 WCIHbITHIBAEMBIH Kaaubp HM3MEpPHIOTCH H3MEpHUTEIbHBIMU npuGo-
paMu Caefyouite AaHHbIE: ‘

CyeTYHK TOKA. PacXoX 3Hepruy NMpHBOIHBIM

MOTOPOM BO BpeMs INpo- :
MyCKA . o « « « « « -+ - =1,79kWh=A=

=8770/2 c¢./cex.
Taxorpad. [IposoKHTEIbHOCTE NPOMNyCKa T—= 11,26 cex

Maxkcumanbuoe uuciao 060po-
TOB v v o o o o = - = . Hmax = 110,9 06/MHH.

Haumenbuiee yuca0 060POTOB . min = 106,5 »
CpenHee 4uCAO OGOPOTOB . Mepean. = 108,7 »
Mupometp. TemnepaTypa Ha NOBEPXHOCTH 6osBanku 1096 °.
[Mpouue pasMepH ¥ 3aJaHUA: .
Jauua noqocH A0 mponycka . . . . e 1=2732 x
F= 43 cn?

VMEHbUICHHE CEUEHHUS + « « o o o =+ s » « = ¢
MOILHOCTb XOJOCTOTO X042 NPH Repens. « « - - N,=1li4a.c.

Kos(punueHt I10Je3HOT0 JXEHCTBMA MOTOpa TNpH MaKCHManbHOW

NpOU3BOANTENBHOCTH M == 93%/.
MoMeHT MaXOBOro Kojeca u BCeX BPAIMAIOMIMXCs HaCTeH

GD? = 1450,000 xz. .
W3 5THX KaHHBIX ONpeieasercs OTAaHHAs MOTOPOM CpeAH:Ad MOl
HOCTb

A 8770
N, == —T -—0,93 Tr§6—725 A. C.

OTﬂaHHaH MAaXOBHKOM Cpealiss MOWHOCTDb

N; =— aGD? wzmax—“(’)gmin . GD? n nﬂmg?‘nmin .

L= 4g 2z 269000 T P T

1450 4,4 .
_——— e e e e e e e e e e 229 0
=569 108,7 16— " ° 229
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O6waa MOWHOCTL . . . . . « v o e 954 4. c.

MomHocTh X040€%0T0 X044 N1 . D V- 7
[Nonesnas mownocte npokatku N . . . . . . .. . .810
Cpeassas cKopocThb
1 27,32 -
ST AN T vttt e e e e . . L 2,43 M/cex.
[lo aTum maHEBIM HOMydYaeM yaeabHYIO nedopuanun
100 F 430
_— = — 3
F; N 310 0,53 em3/100 4. c.

JIuHKs, npoxonsuiast yepes 3TO 3HAYEHME (Fy) nepecexaer JHHUM
CKOpOCTe# mpu v==2,43, uro upu t=1096° COOTBETCTBYIOIIEH TIuIep-
Oose C=18.

Takum o6pasom Kanu6p cnpoexTHpOBan NnpaBUJIbHO, TaK Kak 3Hade-
Hue C 3HaUUTENHHO MEHbUIE €0 MAKCHMAILHOTO 3HAUEHUS MO TabaHILe.

[To npousBocTBEHHO-3KOHOMHUUECKUM COOOpaXeHUsAM 4acTo GhiBaer
HeOOXOXHMO NOTPEGHEIH pacxXoj, paboTel OTHOCHTL He K eJNHuIe Bpe-
MEHHA TPOJOJIKUTE/IbHOCTH NPOKATKY HA JAHHOH KanuGpOBKe, a Ha € [ U-
HHNYy BECAa NPOKATAHHOU rOTOBOH NPOAYKIIHH.

CoBepuieHHO $ICHO, YTO 3TO 3HaueHHe pacxojaa paboThl Oyler Tem
Gosbllle, YeM MeHbIlle CeYeHWE NPOKATHIBAEMOIO TOTOBOLG podus.
Onnako, Tax KaK 3TH 3HAYEHHA PACX0Aa PaGoTHl 3ABHCAT HE TOJIbKO OT
KayecTBa KaIUMGPOBKM, HO H OT YMeHHs PaGOuUX, OT CTeNEHH MEXaHM3a-
UMA W APYTUX TPHYMH, TO COBEPINEHHO NOHATHO, YTO 3HAYeHHs Pacxoxa
paldoThi, OTHeceHHble K eAHMHULE Beca NPOKATAHHOMN npoAyKuuu, GyayT
BeCbMa HENOCTOSIHHBIMH, TaK HamPHMEpP, PAacXOJl 9HePrMH HA TOHHY HO-
JIOCOBOTO keJsesa, konebaercsi or 50 o 100 kWh.

[lpoBonoka, xax ouenp Jerkuii mnpodmap, NOTPedaTeT OKOMIO
150kWh/m, xotst npy TOM M3BeCTHH 3HAUUTENBHO Gosee Xopolllde pe-
3yJAbTaTHL.

Fongep * npusogur clydyaw, Korza mpH NpoKaTKe NPOBOMOKU H3
MArKO# cramu npu 107-kpaTHO# BHITSXKKE PACKOJ SHePruH He NPEBLILIAJ

75—84kWh/m u 115 IPOBOJIOKH H3 CTA/H C MANHIM COAEPIKAHHEM KPEM-
nust 100—107,5 «Wh/m.

L D

8 Kurt Hopfer, Der Einfluss der Walztemperatur auf die Walzarbeit verschiede-
ner Stihle bei einer Drahtstasse, ,Mitt. a. d. K-W.-Inst. f. Eisenf.*, 1928. 283—299,

TOCYAZAPCTBEHHOE HAYYHO-TEXHHYECKOE H3-B0O
OHTM N0 YEPHOH M HNBETHOHK METAAAYPIrHH

HaxonATcA B NPOMIBOACTBE W BbIXOAAT B CBET
B [l xeaprane 1933 r. cnenyiwme HKuurw;

M. M. KAPHAYXOB
Mertaananypruga craau
Yacts I, 20 neu, m.

I'. HOBJIb

beccemepoBcKkoe NpoH3BOACTBO

flon penakiueit akaz. M. A. [laBnoBa
12 meu. i.

B. XEMJIUTEHIITEAT
Perenepatopsbl, pekyneparopbl ¥ BO3AyXOHarpeBaTeJH
f 22 neu. 1.
2. JI. PUO
Muxpocororpacdus wenesa u craau

13 neu, x.

H. A. HIANTIOUIHHUKOB

MeToauKa MexaHHYeCKHX WCNBITAHWU MeTaNJIOB

20 ney. &. .

K3MIT u P3HCHC

Metanayprus 4yyryua
7 neu. &
p. JIEBEP

MoaeabHoe Aeno
15 meu. a.




