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Analysis of the Current Situation of Cold Rolling of High-
Temperature Alloy Sheets and Strips

Mingchen Zhao Fuqiang Mei
Steel Research Engineering Design Co., Ltd., Beijing, 100081, China

Abstract

To address the challenges in cold rolling of thin-section high-temperature alloy sheets, such as high deformation resistance, coupled
plate shape and surface quality, and equipment parameter matching, a thermal-coupled elastoplastic contact finite element model was
constructed. The elastic properties of the rolls, the rigidity of the frame, the lowering and speed, the tension between the frames, and
the frictional heat transfer characteristics of the emulsion were all taken into account. Multi-objective Pareto and response surface
regression optimization were employed to form the coordinated setting range for lowering and speed, and the secondary verification
paths for tension, bending rolls, roll type, and cross movement of the middle roll were provided. A device upgrade and intelligent
transformation scheme centered on a high-stiffness four-roll unit, variable roll type, positive and negative bending rolls, and cross
movement of the middle roll, as well as AGC and AFC collaborative control was proposed. Combined with zone spraying, online
monitoring of lubrication concentration and cleanliness, and post-rolling cleaning and drying closure, the effectiveness of multi-
machine parameter coupling optimization and thermal friction elasticity collaborative control in improving thickness accuracy, plate
shape stability, and surface cleanliness was verified. This provides a complete technical path for stable supply of high-temperature
alloy sheet products with thin specifications.

Keywords
high-temperature alloy sheet and strip; cold rolling; plate shape control; surface quality; numerical simulation optimization

BineEWHL LIRS
AR e
P TRRSTERRAR], #E - 65 100081

wm =

e EAE GBS AT HERRS, MBEEABREBSARRESARKEREER, MER NSRBI ERA
FRABEA, BRFELAFRME . HUERIE ., ETHEA ., FUEMIKAZRIUCR EEA R, KA % 8RS hE e
F, BRAETLREGHERRERE, FAHkAETi, RAG _KEESZ, REAZNEwRE, TERAL
IE R BRACP R RS . AGCE5AFCHRA2H A s )X &R L st 7 %, ey Rk, BBERELFEEE
LB Fetl S TIRAR, ERBIET ZMELAKABEMALS REB BRIz B RA B L., MBETE A& F
T AR A, A &R AR AR SR AR B H R R

KA

BIRAEMA; AL MBIER; RERE; AR

15|18 YRR E., SHEEERIS BRI, SR RS ST

et & A B Bl S sy e, JHRTHTEACR

ERDAEE . SEASIARERMLSTTERL, 2ET 2 BIEALSWEYHERLEIR

AT N TRRHE, BIEASH, LS EER 5 e a s tg st T2 % B FHE 5 i B
RIS, EINETR SIS L. e 5% A S R S TSN 8
F L LA SR R RIOER T 268, BREAESE . wpmsalmidel T 2o T skt 2
IR SRR T AL e ANFRESRAD P SRS gl Bl SERNE . SR A S
HOE R HERIR N R SHAE a4, BELVE
(EEET] BAE (1981-) , 5, BEIRA, A, HERER L FLiEBEaaie, FkiE s
BRI, MEELRHTR. SRR, FHIZIRNE SR, BERET




TITRIMMERARE - £ 02% - £ 034 - 2026 £03 A

IR HER AT ARk, SR LT e S RE R
gh. MEEVUENZ . BAEEHIREANEE il EEE, £
ERESELHIRE A& LR KRS E 5 R mE SRR
FIHEACE, HHESES IR
22 BRSNS EEERE LI ARSI ERTEE
BTz 5 Tl AU RS i & S 1™ T i
Fomsek, JLE SRR HIZRESIA L . (EERNE SRR
W FUCREE TS IR AR, TEREL . s . AFLKS
BRfaE T 28, EANREEESEETT A RS
B, PRSIl Mt ER e I T, (B REES LR —
SRR T, S Eh e bR e L, E NI E RN
ZEA +0.05 mm, [IEIMNEF4E W55 +0.03 mm;
INZE MRS Ra #Z58I07E 1.2 pm DA, ESNEHAKCERRETE
0.8 pm DIN., FEATEMNRZ, HIEEES AGC 5H5)
WA AFC HIPINA, HUE B SHOR R sh s 2 bR
PzEs | RS — Sk S R R ) A gt P

3 BRAEENTELHEERHXERAES
58k
31 EFITMASREEHRESR

iR A ST FLEI, BER S IE R,
A EHER B AT B RIS AT TR, 1X— A
PUARELEIDHEE B, FEE R Sl SRt BT 212
Ko MASTENUESRE, N ASRE(L SOl mRshn ke R
FWAE FF, HAEZEPGESATE R &INN D, FEA
BRI RO, STk, ToraEtn] FAF R 2 hE LA
WAKR Z, AT UCECELALAIE 59000 2,

o=K¢"

Hr, o #REEH, BALA MPa; K AR KSR
¥, RMASAEA TR SN ARHE R R MESREE, BT
A MPa; & AERAS, NTEENE; n ANAREMIEEL A
T e,

HHRER B CHAELE 900 2 1100 °C, A B T4 FK
sh5tEfaE 2 RIS, REASSHRE R TR,
IRV NELE ST, R WIRR Bt Eikm ERs, HE5L
HIHBERHF B AL R . ML —5=RkE, BHANRE
MR A S AR SIS T RO B S R KRR, #ifnse
WS S TR 15570, SRR AEE AR SR ot aE HIE
BRI ZE S, Rk, WAMREZR e H A AR
M ASELTTN, DI SRR S A LH )

3.2 B E S REREEH B

N8 i A AR A FLBY BN T RE A SRR I
T, WIEASES R RG2S R, SF
HEEREIBFREARE T SI, MELEI - MERE, M
RSB ZEHATEBIISAINRE Sh OSTE RN IO, ifn
HATERAWUM L VA N s Beih S B AR (b S

R DB — 2B R i . TR TR,
R A SRS R, Fim S AR R, S5
e et R K b i e = AR, M5k 4B StoE
I (YN A L 57

=B WELI, FEIESA R N ERES LR
OXAEE, HA RO S 5 R REB I ik e 20
R E T R TR RRER B R R, o A = R 0
BT T S BB RS, i 4 m B REo  i RE il
24, EPMCIRREEE . TR . AR SE SR E A
ARSI TEE TR, IR S AN S L R A%
VEF, IREFATELE 3% & 4% XAl S EE e iR,
R P P LT (O BE R £ . SR SO S VRO TR]
FERRTZ2M0, RIS RIS — TR (B e, 14
FE RS FEYs Y,
3.3 (L#i% &5 TZE ST E 4 (o] /R

EERGESWRHEALN T ZA% Y, BENESTE
ZEUORIVCER e T ARy S Siefaett . SLALRIEE
FECATHR AL s b SRS I R A bIOE i, B
M AN SR AR AT A N SRABCETE TIERS
SORIREARAE . A SRS . IE SR SR TR
AGAEE ., RS REREEA R D&, FLHEE
TN 2GR

MALBEs b BB RS M R iAok, S HERE
TR ESENUNIEE ABCRARUCEC, MR aN s m) e A 2
SEBIEIS, PSR SHEEI SRR A & &k
ks WIERIK B AR, SRR R O DX s B2
fihgE YR, SECTOXBAAIE S BT, EBRASE AR
SEMIF=AARNRASTE . SRR, SRS AR SR kb
R, SEELHI RIS MO RSN, R
M55 AR DA, e EEAVRR Y NE AL
HELLERRA R IRZ

MICEEESR I AEETE 2, 1A NI H W IR AT
ETFH PR E R HNH] RN RS SCREATT . SR ENIEEL
RS R EGSARRAS, A DR R 1 R0,
EERIERTRTEEN ; NER TVERAL A nT AR 5 1E 1 2SR
PR, RENEAESIE NSLBLSE M i DS i (R N
SigEpahisoe b, RIS G el (R e 2 AR
I RTRMEEDX RN, HEFEREATLERIRITK TR B L5 et BE IR
HET K. FREA B HR L LR ]
AU SSECEEEMIN . BEERSIEE S = B
DURAIDE, MIFKBERE T 2 A A R R

4 BiRAEWH LML RIS M RBR T
41 ETHERBMO T ZSHMATTE

U TR R & S A ELN B IR )
S RERAA TS, ARSHEA RIS (54



TIRHMESRHAREE - £02% - 55034 - 2026 £ 03 A

FHRBOTE, WiEA—IREE . 0B, B
SELERAEATTE | SR SRR . RN DL Ui S
NS EERURYE, BISGERIE N SELHIEE R R X N AR
SIRFHOSEMIE T ARG . B R SR = e —F LR
PR ZIEE A S e mn AR i, bR A S EE A
HERIE, BFRESIAADSH Ok BidHI S5HE
IR, EEEREURIE R SIR T O X R . S5asiali%k
BHE R 15% £ 30% 53T 10 28 20 m/min, SePifr T
FBT TP AR R PR, B K TN (. 2%
T2 HbRA REHE S Pk d A T2, B e A
IR R RIS R AR S5 B SEU, TR
JE R A E R X E], eIk D SR ATE
TIRERA B 585 T 2R ERE .
A2 5 FNEBARSERUMEFTR

HAHERS Bl & S o m fdes T, RIS
FEVUERELAL AR OSSR S R SuiE A% . PUSRELIL
LV INE R TR K B SORERER RS, Aok
INEAUEE S — (AR AR EE A LR T2 20%, FHECE AT
ARAER | ISR PR O s AR R T, (HARAE
SR A B AR, 454 PiE AGC 5 AFC BhAE], AGC
KEZNEEERSE], AFC A BshiEissl, fEGmthshest
AR SERA ST AME , SRR ST UM EER S, fa
ER S S FoERONZRIAs DU EEa 4, %
FAEmn R EIREN S BOEEDIRE, LR R IR E Sk
AL RIS EE T O, MDA BLE 855 55 AL H 2
SR B .

M E S BRI BRI AT, A DA
H O 2 B . HRAE VR 5 X IS HEREIS 258,
FER R AR (U A FE LA ME XS 1 2 B R R AT H 1
R, IS SEE T 2500  AIREFHEIEN . FEhES
C T AT o O RS g A R A D NN & BOR e E e Al R
I R RRE, R LSS KT T8 DI Rih5

ﬁ\ééjo

4.3 AT REI R AR I

BT ERE ST ER LN B EE—EE . e
EMESRIEGENRP IR, R I T R
REAREAE . SFEEE . FEARE D 2581
YREIRTT, FHESUT R SR LE A r T2 IR HE
28, DL AR S R RN 2 ()R 5 13 2 S5 R 0 ff
B SGERIXNESHI M ESRERBRE, "DNEEERE
& SRIEFRFRIOI S R A A, A EAE RS R BRI
ANEECM £0.05 mm [EEE £0.03 mm, HAEEETERR

SIS 41, X —#4%5 AGC 1 AFC I FHERIA DL
THERRA A A ME B A, E— P E R RRE
T, JEESEE T A0 BEERS FLRRL & O E F
PERMEEE BTN HBRMR, MIMTERAHLEERE Ra i 1.2 pm BFE
0.7 um, BIEEESH G NMRFFaERATEE ., St
FEHAT, HLZRIASK DN F-E S FAEEhRAARZE FIEs,
BIEFL SRR, AU P HE AR S AL
DB O RTER NIRRT, SRA TR Az P R i T
15%, EARREPNSHEESTT, PUIEFRIOT HLoe SR dn s
13, PHY R i gbe B R . BB S50 755K,
FETHEAN AR B B BE AR — TN DX A1 TR ] et
MR EEAE LS . IMEEH D7 5 R R g e
PEFWT

R 1 RUBIERIRA EWHE LI KBIERILL

izt Ak ALE | SiTOzRSuESet:
[E V0 0.5-2.5 mm,
ERiETAN
JEREAE +0.05mm | +0.03 mm LK 1 m. 30 4Lt
K1 m s S EE
SEERERRR T 81 41 ST, TR,
EESET
T bt UE, B
AR Ra | 12pm | 0Tum | oo 3 g
DUESS B ARSI 7 HY
HEPRR 100% 115% | m3kiE, EELERIAE
I, AR
5 Z5i&

AP EERDIREN S AT L 5 AR s
PF, oy THERARYE . K MR A S A
HhFEEGIR R, THEREAZ ., SPEESFRIHEREER
FHAl, HAEARREF RN AL (O AT T s =25
R, EREH, ZHRSEMES AGC. AFC HEINELAZ
IRl 2h 5 B R Fa ) ook, s XIE S F S
P G R ARB R U (8 5 e it TSRS A o
M E 2N RERNSHE, s UESEE R S50
TR, AMUEEER SR EE R S NSRS, #E— PRk
GESC SR —EUE R,

B33
(11 B, Fhb, DEE XK, FRLAFLIR R E “sliver BRI IR

IIHTRIFSE[0].75%,2025,44(02):15-21.

[2] (EEH,TIRUE, 2. 2 5L SR R INFGR K FE B E A=A

TS 45417,2025,24(03):293-300.

[3] s S5 B, & T AR L R 2 s (b 5 T

ZEEIERITO. LiESE,



