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NCCIIEJOBAHUME BJIMAHUA PEXXUMA JE®@OPMAILINHU HA
MAKPOCTPYKTYPY 3AI'OTOBOK

[Ipennoxxen pexum MNpoKaTKW CIUTKOB Maccod 3,6 T u3 cramum 12X18HIOT 3a 17 mpoxonos,
pa3paboTaHHBIA MPOTPpaMMOM pacueTa pPEKUMOB MPOKATKHM aBTOMATH3WPOBAHHOW  CHCTEMBI
YOPABJIEHUS C YYETOM IOJYYEHHBIX MAaTEMaTHYECKUX MOJEIEH paclpelereHuss CTENEHU 3araca
IJJACTUYHOCTH, KOTOPBIA IO3BOJISET COKPATHTH KOJIMYECTBO IIPOXOJOB HAa 2 M CHU3UTH CpelIHEee
3HAYEHUs CTENEHH 3araca IacTUYHOCTU Ha 11% 1mo cpaBHEHUIO C IPUMEHSEMBbIMU Ha CTAaHE CXEMaMHU
00aTuil, YTO BEJET K YMEHBIICHUIO /1€()eKTOB IPOKATHOTO MPOU3BOCTBA.

3anpormoHOBAaHO PEXUM TMPOKATKH 3JIUTKIB Macor 3,6 T 31 crami 12X18H10T 3a 17 mpoxomis,
pO3po0iIeHNH TPOrpaMoI0 PO3paxyHKY PEKHUMIB MPOKATKA aBTOMATHU30BAHOI CHCTEMHU KEPYBAaHHS 3
ypaxyBaHHSIM OTPUMaHHUX MaT€MaTUYHMX MOJENEeH pO3MOJUTY CTYHEHs 3amacy IUIACTUYHOCTI, 110
JI03BOJISIE CKOPOTUTH KUIBKICTh IPOXOJIB HAa 2 1 3HU3UTU CEPEIHE 3HAYEHHS CTYIEHsA 3amnacy
riacTuyHoCTi Ha 11% y MOpIBHSAHHI 13 CXeMaMH OOTHCHEHb, SIKI 3aCTOCOBYIOTHCSl Ha CTaHl, 1110 BEJe
710 3MEHILIEHHS Ae(PEKTIB IPOKATHOTO BUPOOHHUIITBA.

A mode of rolling bars with the mass of 3.6 tons made of steel 12Cr18Nil0Ti in 17 passages was
offered. This method was developed by the program of calculating rolling modes of automated control
system taking into account received mathematical models of distribution of level of plasticity reserve
that allows reducing the number of passages by 2 and lower the average value of plasticity reserve
level by 11% compared with drafting patterns currently used on bars. This leads to the decreasing of
defects in rolling production.
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[IpoBepka TMONYUYEHHBIX TEOPETUUECKUX 3aBHCUMOCTEH B MPOMBIIIJIEHHBIX
ycnoBusx Obuia mpoBeneHa Ha Omtomuure 1050 3aBoma «JlHempocmenctanby.
HccnenoBanock BIHMSHUE PEKUMOB O00KATUH HA TEXHOJIOTHYECKYHO IJIACTUYHOCTH
ctanu  12X18H10T. baomMel ©3 93TOH CTadd HMMEIOT OOJIBIIOE KOJIUYECTBO
MMOBEPXHOCTHBIX Ie(PEKTOB B BUJIE TPEIIUH, PBAHUH, IUICH U JIp. PacueTsl mokaszasu, 4To
yYBEJIMYUB 00KaTHs 10 MPOMYyCKaM, MOKHO YJIYUIITUTh YCIOBUS Je(opMaiiii U CHU3UTh
TEM CcaMbIM BEpPOSTHOCTb TMOSABJICHUS pa3pblBOB B Metame. s omnpenesneHus
HHEPrOCWJIOBBIX BO3MOXKHOCTEH CTaHa MO YBEIMYCHHUIO OOXKATH OBLIU MPOBEICHBI
pacyeThl CWJIBI U MOMEHTa IMPOKATKH), a TaKXKe U3MEpeHUs (HaKTUUECKON 3arpy3Ku
nBUTaTENeH 1Mo MOITHOCTH. Ha OoCHOBE MOJMy4YeHHBIX JAHHBIX, C YY€TOM BO3MOXKHOCTHU
0e3aBapuitHOTO 3aXBaTa CIUTKA B IEPBOM MPOMYCKE, ObUT pa3paboTaH OMBITHBINA PEXKUM
MPOKATKH, OOECHeUYMBAIOIIMK 3a cueT HHTeHCH(DUKAUU OO0XaTWil B TOBBIIICHUE
TEXHOJIOTHUYECKOU TIACTUYHOCTH Je(OopMUpPYyEeMOTO MeTalia (M0 pacueTHBIM JTaHHBIM ).
OnbiTHas cxema oOXaTHWii, pUBEIEeHHas B Tabnuie 1, mpemxycMaTpuBaeT Takxke W
COKpaIIeHHE YUCIa IIPOITYCKOB Ha 2 TI0 CPaBHEHHUIO C TPUMEHSIEMbIM Ha CTaHe.

O1leHKy BEpOSITHOCTH YMEHBIIICHUSI Pa3pbhIBOB B METajUie MPHU MPOKATKE MPOBO-
JTUIN TI0 TEOPETUYECKOMY 3HAUCHUIO CTemneHu nedopmaruu ciapura. Ilomaras, dto
IJJACTUYHOCTh METa/ula OJHOM IUIaBKM B CPEIHEM OJMHAKOBa, YIIYUIIEHHUE €ro
TEXHOJIOTUYECKOW TUIACTUYHOCTH TPHU TPOKATKE IO OIBITHBIM peXUMaM OO0XKaTHii
CBS3bIBAJIM C YMEHBIICHUEM CPEIHErOo IJisd JaHHOW CXeMbl O0XaTU PacyeTHOTO
3HAYCHHUS CTEMEHM 3araca miacTUYHocTH. OmnbITHash cxeMa o0aTui obecreunBalia
YMEHBIIEHUE CPEIHEro 3HA4YEHMs CTENEeHW 3amaca IactuyHoctd Ha 11% mo
CpPaBHEHMIO C TPUMEHSEMBIMU Ha CTaHe cXxeMamu oOkaTui. CpaBHEHHE 3HAYCHUU
CTerneHu JieopMaliuu cBUra MpoBeeHo B Tadmuie 1.

CnuTKy OJHOM TIJIaBKK JCJIWIM Ha JBE MNPUOJM3UTEIbHO paBHBIE YacTH H
MPOKATHIBAJIM IO ONBITHBIM W TMPUMEHSEMBIM Ha CTaHe cxeMaMm oOkatuil. OcMOTp
MOBEPXHOCTHBIX JAe(EKTOB Ha OJIFOMax MPOBOJUIN Ha CKJIaJax Mepel WX 3a4MCTKOM.
IIpu sToM (ukcupoBanu Bce BHUIBI J€PEKTOB, UX YHUCIO M IUIOMIAJb MOBEPXHOCTH,
nopaxkeHHo nedexkToM. OIlEHKY MOpa)K€HHOCTH OJIOMOB JaedeKTaMu pPa3IudHBIX
BUJIOB TMPOBOAWIM MO YUCTY JA€PEKTOB M IUIOMIATX TMOBEPXHOCTH AePEKTOB (s
COTOBBIX ITy3bIPEH U TIJICH), IPUXOASAIIUXCS Ha OJIUH OJIIOM MPOKATHIBAEMOM apTHH.

Bcero 6bu10 n3ydyeno 710 6:1r0MoB, npokaTaHHbIX U3 9 miaBok. [Ipu 3ToM ObLIO
YCTAHOBJICHO, YTO TMOPAXXEHHOCTh OJIOMOB TMOBEPXHOCTHBIMH Je(eKkTamMu B BUIE
MONIEPEYHBIX U MPOJOJIbHBIX TPEIIUH, TPOKATAHHBIX 110 OMBITHBIM CXeMaM 00aTui, Ha
9-11% wnwmxe, yem OJIOMOB, MPOKATAHHBIX IO TPUMEHSIEMBIM Ha CTaHE CXEMaM.
[TopaskeHHOCTH TOBEpXHOCTEH OJIIOMOB JedeKTaMH B BHUJI€ TUICH, COTOBBIX Iy3bIpei
MPaKTUYECKH HE H3MEHsIach (CM. Taba. 2). DTO CBUAETEILCTBYET O TOM, YTO
W3MEHEHUEM PEXKHUMOB O0KaTHil (MO OMBITHBIM CXEMaM) YJajoCch CO3/aThb B ouare
nedopmanuu  Oojiee  ONAronpusTHbIE YCIOBUA jAedopMallud, CHOCOOCTBYIOIIHE
MOBBIIICHUIO  TEXHOJIOTHYECKOW  IUIACTUYHOCTH  JepopMHpyeMOro wmeramia H
YMEHBIIICHHIO Je(DEKTOB MPOKATHOT'O MPOU3BOJICTBA (TPEIIUH, PBAHUH).
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Tabmuua 1 —CxembloOxatuii Ha Omtomunre 1050 mpu npokaTke OIHOMOB
ceucHreM 185%185 u3 cimutka 3,6 T cranu 12X18HIOT

IIpuMeHsiemasi Ha cTaHe OmnbITHas

Hy, mm | By, MM | Ah, MM a Woax | Ho, MM | By, MM | Ah, Mm a W nax

bouxka, D=900MMm
550 590 40 17,09° | 0,10 550 590 40 17,09° 0,10
520 590 30 14,80° | 0,18 505 600 45 18,13° 0,19

490 595 30 14,80° | 0,24 KanToBka

460 600 30 14,80° | 0,28 555 510 45 18,13° | 0,27
KanToBka 515 520 40 17,09° | 0,33

560 465 40 17,09° | 0,34 KanToBka

520 475 40 17,09° | 0,37 470 525 50 19,11° | 0,31
470 485 50 19,11° | 0,39 420 535 50 19,11° | 0,38
420 495 50 19,11° | 0,41 370 545 50 19,11° | 0,35
370 505 50 19,11° | 0,43 320 560 50 19,11° | 0,40
320 515 50 19,11° | 0,45
KanroBka, kanuOp 2, D=870mMm
460 330 55 20,38° | 0,50 500 330 60 21,29° | 0,42
405 340 55 20,38° | 0,51 440 340 60 21,29° | 0,48
350 350 55 20,38° | 0,52 380 350 60 21,29° | 0,48
295 360 55 20,38° | 0,52 320 360 60 21,29° | 0,47
KanToBka
290 310 70 23° 0,53 290 335 70 23° 0,46
220 325 70 23° 0,52 220 345 70 23° 0,44
KanroBka, kanuOp 3, D=890mMm
250 235 75 23,53° | 0,52 255 235 90 25,78° | 0,48
175 250 75 23,53° | 0,51 175 250 80 24,31° | 0,41
KanroBka, kanuop 5, D=910 mm
185 | 185 | 65 [2167°] 047 | 18 | 185 | 65 |21,67°| 044

[Ipencka3piBaeMasi TEOPETUUECKUMHU 3aBUCUMOCTSIMH BO3MOXKHOCTH CHUIKEHUSI
MMOBEPXHOCTHBIX J€(PEKTOB IMPHU MPOKATKE MO OMBITHBIM cxemaM oOxkatuii (Ha 9-11%)
0JIM3Ka K ONBITHBIM JIAHHBIM.

[IpoBeneHHOE TPOMBIIIIEHHOE HCCIIEIOBAHUE MO3BOJMIIO J1aTh Kaue€CTBEHHYIO
OIICHKY TIOJIYYEHHBIM TEOPETHYECKUM 3aBUCHUMOCTSM, YTO B COYETAaHUH C
KOJIMYECTBEHHON OILIEHKOW JTUX 3aBUCUMOCTEH, MPOBEJCHHOW HaMH Ha OCHOBE
7abopaTOPHOTO  HMCCJEAOBAaHMS, JAaeT  OCHOBAaHHWE  MHCMONB30BaThb  HMX  JJIS
MIPOTHO3UPOBAHUS YCIIOBHM MPOKATKH, CIIOCOOCTBYIONIUX CHIKCHHUIO MOBEPXHOCTHBIX
ne(EeKTOB MPOKAThIBAEMBIX TOJIOC. B CBsI3M ¢ 3aTpyAHEHHOCTHIO OIEPATUBHOTO
MOJy4YeHUsT B  TPOU3BOJCTBEHHBIX  YCJIOBHUSAX  JAHHBIX IO  IJJACTUYECKUM
XapaKTEePUCTUKAM MPOKATHIBAEMOTO METaJlJla OI[EHKAa PEKUMOB MPOKATKU MO CPEIHUM
JUISL TAaHHOTO PeXMMa 3HAYEHUSM CTETEeHH 3araca TUIaCTUYHOCTH BechMa yJI00Ha s
MPAaKTUYECKUX PACYETOB W MOXET OBbITh HCMOJb30BaHA IMPU TMPOCKTUPOBAHUU
TEXHOJIOTUHU MPOKATKH.
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Tabmuua 2 —/ledekThiHa TOBEPXHOCTH OJIOMOB MpU MpPOKATKE OJOMOB
ceuenreMm 185%185 wu3 cimutka 3,6 T cramu 12X18HIOT mno onbiTHBIM (A)
u npuMeHsieMbIM HacTaHe (b) pexxumam oOxaTuit

Uwucno v miomaab MOBEPXHOCTH AEPEKTOB,
MIPUXOJISAIINUXCS HAa OUH OJIIOM
Howmep KomnuectBo Pexumbl
. TpenHsl Ilena
MJIABKU OJIFOMOB o0OxkaTuii
[Tonepeunas, [IpononeHas, 2
IIT. MM
T T

34 A 0,06 0,06 0,04 | 26,99
P00321 34 b 0,06 0,07 0,04 | 29,33

48 A 0,09 0,07 0,00 | 0,00
POO187 24 b 0,10 0,08 0,00 | 0,00

39 A 0,14 0,00 0,01 | 27,60
P00305 36 b 0,15 0,00 0,01 | 30,00

44 A 0,06 0,00 0,04 | 32,20
P00372 56 b 0,07 0,00 0,05 | 35,00

33 A 0,27 0,00 0,00 | 0,00
P00254 44 b 0,29 0,00 0,00 | 0,00

48 A 0,27 0,00 0,01 | 88,47
P00305 52 b 0,29 0,00 0,01 | 96,17

28 A 0,33 0,00 0,01 | 24,23
P00221 36 b 0,36 0,00 0,01 | 26,33

32 A 0,12 0,04 0,04 | 0,08
P00363 24 b 0,13 0,05 0,04 | 0,09

48 A 0,26 0,10 0,09 | 73,49
P00380 48 b 0,28 0,11 0,10 | 79,88

HOJIy‘IeHHble B pa60Te OIIBITHBIC JAHHBIC KOPPCIUPYIOTCA TCOPCTHUICCKUMHU, UYTO
JacT OCHOBAHHC HUCIIOJIB30BaATh TCOPCTUICCKUC 3aBUCHUMOCTHU, JIIA OLOCHKH
TEXHOJIOTUYECKOM MIaCTUYHOCTH IMPOKATBIBACMBIX MATCPUAJIOB.

Cnucox Jmmreparypsi: 1. TeopeTuuHi ocHOBU 00poOku MeTaniB THCKOM : MoHnorpadis : Y
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