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BJIMAHUE BEJIMYNHbBI PACKATKHU JIUCKA 11O IUAMETPY HA YCUWINE
HTAMITIOBKHU ITPU ITPOU3BOJACTBE KEJE3HOJOPOKHbIX KOJIEC

3HaHME YHEPTOCUIIOBBIX MapaMEeTPOB TEXHOJIOTHYECKOr0 Mpollecca MPOU3BOACTBA KeNe3HO-
JIOPOKHBIX KOJIEC, B YACTHOCTH YCHJIUS IITAMIIOBKH, ITO3BOJISET TepepacipeesiiaTh aedhopMaInio
MEXJIy arperataMu, CHIKaTh OTKJIOHEHHSI 10 T€OMETPUYECKUM pa3MepaM M B3aUMHOMY PacIolio-
YKEHHUIO 3JIEMEHTOB KOJIEC OTHOCUTEILHO JIPYT JApyTa.

B TexHuueckoil autepaType MMeeTcs He 3HAaYUTENbHOE KOJMYECTBO PabOT MOCBSALICHHBIX
SKCIEPUMEHTAILBHOMY U TEOPETUYECKOMY OIPEIEICHUIO YCWIMS IITAMIIOBKH TPH TMPOU3BOJICTBE
koJjec [1-5] 1 oTcyTCTBYIOT pabOTHI IO aHATHM3Y BIUSHUS NIepepacipeesieHus 1ehopMaui MEKIy
arperataMu Ha ycuine nedopMallii, U B YaCTHOCTH, BETUYMHBI PACKATKH JUCKA IO JUAMETPy Ha
yCHUIIHE TITaMITOBKH.

Lenpro paboTHI SBIISAETCS aHAIUTUUECKOE OIPE/ICIICHUE BIUSHUS BETUYMHBI PACKATKHU JUCKA
M0 AMAMETPy Ha YCWJIHME IITAaMIIOBKU KOJIECHOW 3aroTOBKH Ha (DOPMOBOYHOM IIpecce MpHU MPOU3-
BOJICTBE >KEJIE3HOJOPOKHBIX KOJIEC M BO3MOXKHOCTH YMEHBILIEHUS €€ Ha KOJECONPOKATHOM CTaHE
JUTSL CHUKEHHSI SKCIIEHTPUCUTETa 000/1a OTHOCUTENIBHO CTYITHUIIBL.

OKCIEHTPUCUTET 000/Ia OTHOCUTEIIBHO CTYIHIIBI SBIISICTCS OJHHUM W3 HauOoJiee Xapakrep-
HBIX T€OMETPUYECKHX Je(EeKTOB MPHU MPOU3BOJCTBE IMITAMIIOBAHO-KOBAHHBIX Koiec. Creunduy-
HOCTB 3KCIICHTPUCHUTETA 00012 3aKIIFOYACTCS B TOM, YTO MPHU MOCIEAYIONUX ITOCIIE MPOKATKU Mepe-
nenax Kosec (BBITMOKE JKMcKa U MEXaHMYecKod o0paboTku) oH TpaHChHOpPMHUpYETCS B LENbIN psij
JIPYTHX Pa3MEPHBIX OTKJIOHEHWH, TAKHX KaK Pa3HOCTEHHOCTh CTYIUIIBI M PA3HOTOIIUHHOCTE 000-
1a, IEPeKOC TOpLia CTYMHULIBI U CMSATUE CTYIHUIIBI, KOPOTKask CTYIMHIIA U HEKOTOpPbIE Apyrue [6].

DKCIEHTPUCUTET 000/1a OMPEAEIeTCsl MOTYPa3HOCTbI0 HAUOOMBIIET0 U HAMMEHBIIETO U3
paAranbHBIX U3MEPEHUI B OJTHOM IIIOCKOCTH MPU U3MEPEHUH OT TOBEPXHOCTH OTBEPCTHS CTYIIHULIBI
1o koHua katanus kojueca [7]. Cormacao 'OCT 9036-88 oH He JOJKEH MPEBHIIATh 3 MM B YEPHO-
BOM KOJIECE, @ B YUCTOBOM — | MM ISl JKENE3HOAOPOKHBIX Kojec auamerpom 957 mm. [lpu npous-
BOJICTBE KOJIEC DKCIEHTPUCUTET 00072 B MPOKATHOM KOJIECE MOKET TOCTUYhL BEIIMYMHBI, BO MHOTO
pa3 MpeBbIIIAOINIEH TOMYCTUMYIO IO cTaHAapTy. 11o naHHBIM paboThI [8] U3BECTHBI Clly4au, KOoraa
B KoJiecax oH gocturai 28, 32 u gaxe 43 M.

Ha o0pa3zoBanue skcueHTpucuTeTa 000/a KOJIeC BIMSIIOT BCE arperarbl Ipecc-IpoKaTHOM
JUHUHA U KOH(UTypaius oTPOPMOBAHHON 3arOTOBKH, HO TPOSIBISETCS OH JIUIIb B MPOIECCE MPO-
KaTKH KOJIEC U MOocJeayoliel Aegopmaliy B BHITHOHOM Ipecce.

DKCIEHTPUCUTET 0007a SIBISIETCS CIEACTBHEM HEPaBHOMEPHOTO 00XKaTHs BHYTPEHHEU IO-
BEPXHOCTH 000]1a MPOKAaThIBAEMOW 3arOTOBKH CPEAHMMH KOHYCaMH HAKJIOHHBIX BaJKOB KOJIECO-
MPOKATHOTO CTaHa MPH pacKaTKe JUCKA M HEPAaBHOMEPHOTO MPUPAIIEHUS €TO JITHHEI.

VY cTaHOBNIEHO, YTO TOYHOCTh T€OMETPUUECKUX Pa3MEPOB KOJIEC, B TOM YHUCIIE U MO SKCICH-
TpUCUTETY 000/1a, IITAMIIOBAHHBIX KOJIEC BBIIIE, YEM IITAMIIOBAHO-KaTaHbIX [9, 10]. DkcueHTpuCH-
TeT 000/1a KOJeC YBEITUUYMUBACTCA, €CIM B KOJIECOMPOKATHBIA CTaH MOCTYHAaeT KOJIeCHasl 3aroTOBKa
C Pa3HOTOJIIIMHHBIM 000JI0M, a TaKXe 4eM OOJbIlle BeIHMUrMHA pacKkaTku aucka. OTOpakoBKa Koyec
10 KCIEHTPUCUTETY 000/1a, PU MPOU3BOJCTBE KOTOPHIX OTCYTCTBYET OIepalus packaTku o0ona
WM OHA HE3HAYUTEIbHA, MEHBIIIE, YEM MPHU JTOCTATOYHO OOJBINON BEIMYMHE PACKATKH JUCKA.

Taxkum 00pa3om, NIl CHHKEHHUSI DKCIIEHTpUCHUTETa 0007a KOJIEC HEOOXOIUMO HCKIIOYUTH
oTIepaIio packaTku 000/1a WM YMEHBIIUTh €€ 0 MUHUMAaJIbHO BO3MOKHON BEIMYUHBI.

JlJis yMEeHbIICHHUs BEJIIMYMHBI PAcKaTKU JUCKA MO JUaMETPy Ha KOJECOIPOKATHOM CTaHe
4acTh JeopMallii KOJIECHOW 3aroTOBKHM HYKHO TEpeaTh ¢ KOJECOMPOKATHOTO CTaHa Ha (opMo-
BOYHBIH Mpecc, T. €. OTIITAMIIOBBIBATh JUCK OOJIbIIEH JJINHBI.

B TexHudeckoii mureparype OTCyTCTBYIOT JaHHBIC MO BIUSHUIO BEIMYMHBI PACKATKU JUCKA
Ha yCUJIME IITAaMIIOBKU Ha (POPMOBOYHOM Ipecce MpU MTPOU3BOICTBE JKEIE3HOT0POKHBIX KOJIEC.
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Jlnist mpoBeieHUs aHajIu3a BIUSHUS BEJMYMHBI PACKaTKU JUCKa A0 Ha yCUJIME LITaMIIOBKU
paccMoTpeHa cxema Ae(opMaliui 3aroTOBKU MPU MPOU3BOJICTBE KEJIE3HOIOPOKHOIO KoJieca Jiua-
MeTpoM 957 mm B koneconpokaTHoM nexe OAO «Murepnaiin HT3». Cxema nedopmanuu 3aroro-
BOK Ha npecco-npokatHoit imHuu KIIL cnenyromas: npensapurenbHas ocajika 3arOTOBKM Ha IJIaj-
KMX IuMTax Ha npecce ycunueMm 20 MH. 3atem 3arotoBka nepenaercst Ha npecc ycuiuem 50 MH,
I7le €e OCAXMBAIOT IIAJKUMHU IUIMTaMHU B IUIABAIOLIEM KaIMOPOBOYHOM KOJIbIIE, 3aT€M KanuOpo-
BOYHOE KOJIBLIO CIIELUAIIBHBIM MEXaHU3MOM LIEHTPUPYETCSI, U OCYILECTBIISIIOT Pa3rOHKY 3arOTOBKH
IIyaHCOHOM. 3arOTOBKY BBITAJKUBAIOT U3 KaJMOPOBOYHOTO KOJIbLIA M MEpeJatoT Ha (OPMOBOUHBIN
npecc ycunueM 100 MH, rae ocymecTBisitoT ee mramMnoBKy. Jlajiee 3aroToBKy nepeaaroT Ha KoJie-
COIPOKATHBIN CTaH U MPOMU3BOJAAT PACKaTKy JUCKa 10 JUAMETPY M BbIKaTKy o0oxaa. Bennuuna pac-
KaTK{ JIFCKa TP TPOU3BOJICTBE Kojiec quamMerpoM 957 mm paBrHo 140 mm. BrirnOky nucka, kamuo-
POBKY KoJieca M IMPOILIMBKY LEHTPAIbHOI'O OTBEPCTHUS OCYIIECTBISIOT HAa Mpecce JBOMHOrO JeH-
cTBuUs ycunuem 35 MH.

Ycunue mTaMnoBkd P Ha pOpPMOBOYHOM Tpecce KOJIECHON 3arOTOBKU OIPEEINsieM 110 Me-
Tomuke [5]:

P= or ng,'F, (1)
rzie op — IpeJell TeKy4ecTH MeTaa Julsl yCJIoBUH Aedopmanum;

Ngp — KOOPPULHUEHT HAIPSKEHHOTO COCTOSTHUSI C YYETOM MCTUHHOM (POPMBI ILITaMITyeMOMH
MTOKOBKH;

F - TOpPU30OHTAJIbHAA ITPOCKIUA KOHTAKTHOM MMOBCPXHOCTH.
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rie t — TemMreparypa MeTajuia 3arotToBku, © C;

€ — CpeIHSSI OTHOCHTEJIbHAS CTENeHb aedopMmariuu, %o,

U — CKOPOCTH AedopMaLHH, C .
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AV
cp — V_n ) (7N

rae AV — cMelieHHBIH 00bEM;

;, — 00beM 3aroTOBKH (TTIOKOBKH).

KoadduiimeHT HanpssKeHHOTO COCTOSIHUSI C YY€TOM UCTHUHHOM (DOPMBI IITaMITyeMOU KOJIec-
HOM 3arOTOBKH OIPEIETIsieM 10 BBIPAKECHUIO:

nan:1+(no_1)'n¢> )

7€ Mg, — KOOQPUIMEHT HOPMBI KOJIECHON 3arOTOBKH.
Koa¢hdpunmeHT HanpspKeHHOTO COCTOSTHUSA N, OTIPEIEIISIEM IO BBIPAYKEHHUIO!
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Vi o
rae H = FH — CpCaAHsAd BBICOTA IITAMIIOBAHHOU 3aI'OTOBKH,

D; — quameTp mITaMIIOBaHHOW 3aTOTOBKH;
f — ko3¢ dueHT TpeHus.
KoapummenT hpopmbl KOIeCHOH 3aroTOBKH OMPEAETISITH 10 BEIPAKEHHUIO:

Fy

rae F, — miomans MoBepXHOCTH OTIITAMIIOBAHHOM 3aIrOTOBKH.

Jl1a pac4eToB 3aaeMcsl pa3MEPHBIMU JaHHBIMH KOJIECHOW 3arOTOBKH IIOCIIE NITAMIIOBKHM Ha
¢dopmoBouHOM Mpecce ycumueM 100 MH nipu mpon3BOJICTBE KEJIE3HOIOPOKHOTO KOJIeca IUaMeT-
pom 957 mm B KIIL[ OAO «naTepmaitn HT3», puc. 1.
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Puc. 1. Pa3meps! kosecHOi 3aroToBKH (popMoBouHOTO Tipecca ycumimeMm 100 MH st konec
nuameTpom 957 MM

B kadecTBe MCXOIHOTO MaTepuasna MPUHATA KOJECHAas MapKa CTalld ¢ 0a3UCHBIM 3HAYCHHEM
npezena TeKydectn oy = 78 Mlla. Temneparypa meramia mpu IITaMIoBKe, CKOPOCTh aedopma-
MU ¥ K03()PUIMEHT TPEeHUS IPUHSTHI COOTBETCTBeHHO: t = 1150 OC; u=0,15c"1; f =03

Jyis mocTpoeHwsl rpaduKa 3aBUCHMOCTH YCHUJIHUS IITAMITOBKU P OT BEJIMYUHBI PACKATKU JHC-
Ka 40, 3a7aBaauch BeTUIMHON packatku pasuoit 140, 100, 60, 20 u 0 mm.

Ha puc. 2 npencraBineHa 3aBUCUMOCTD YCHIIMS IITAMIIOBKH OT BEJIMYUHBI PACKATKU JHCKA.
Kaxk BugHO M3 mpeacTaBieHHON 3aBUCHUMOCTH, C YMEHBIIICHUEM BETUYHHBI PACKATKH JIUCKA YCUITHE
IITAMIIOBKH YBEIMYHBACTCS M TMPU BeTU4InHe A0 = 25 MM OHO JIOCTMTaeT HOMUHAIHHOTO YCHIIHS
dhopmoBounoro mpecca Py = 100 MH.
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Puc. 2. 3aBucuMOCTb yCHIMSI IITAMIIOBKY P OT BEIMUMHBI pacKaTKU AMCKA 10 AMaMeTpy 40



ISSN 2076-2151. Oopabomixa mamepuanoe oagienuem. 2012. Ne 3 (32) 64

DKCIIepUMEHTAILHBIC MCCIICOBAHUS B IPOMBINUICHHBIX YCIOBUSX YCHIIHSI ITAMIIOBKH KO-
JIECHOM 3ar0TOBKH IIPH MPOU3BOACTBE KEIE3HOAOPOKHBIX Kojiec AuameTpoM 957 mm [2—4] nmokasa-
JIM, 4TO OHO COCTaBisieT nopsaka 75,3+80 MH.

BbIBO/IbI

VY CTaHOBIIEHO, YTO B TEXHUUYECKOW JINTEPAType OTCYTCTBYIOT SKCIEPUMEHTAIbHBIE U TEOPE-
TUYECKUE MCCIIEAOBAHNS BIUSHUS BEJIMYMHBI PACKaTKU JUCKA O IUAMETPy Ha KOJIECOIPOKATHOM
CTaHE Ha yCHJIME IITaMIIOBKH KOJICCHOM 3arOTOBKU Ha ()OPMOBOYHOM IIpecce.

BoinonHeHHbIe pacueThl BIMSHHUS BEJIWYMHBI PACKaTKU AMCKA 1O JUAMETPY Ha YCHIIME
LITAMIIOBKH NPU IPOU3BOJCTBE IITAMIOBAHO-KOBAaHHBIX KOJIEC MOKAa3alH, YTO YMEHbBILIEHUE BEJIH-
YMHBI PACKAaTKU JUCKA TI0 IUAMETPy Ha KOJIECONPOKATHOM CTaHE NPUBOJIUT K YBEIMUEHUIO YCUIINA
HITaMIIOBKH Ha ()OPMOBOYHOM IIPECCE U MOXKET MPEBBICUTH HOMUHAJILHOE YCUIIME TIpecca.

B pesynbrare onTUMH3anuu pexxuma aedopMaii Mexay (OpMOBOYHBIM IPECCOM U KOJIe-
COIIPOKATHBIM CTAaHOM IIPU MPOHU3BOJICTBE KEJIE3HOIOPOKHBIX KOJEC AUAMETPOM 957 MM BO3MOXKHO
YMEHBIIECHUE BEJIMYMHBI PAcKaTKH Aucka no guamerpy c¢ 140 mm go 3040 MM, 4TO MO3BOJUT
YMEHBUINTh BEJIMYMHY SKCLEHTPUCUTETA 00012 OTHOCUTEJIBHO CTYIHUIIBL.
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