5 7R W
SPECIAL STEEL

Vol. 45. No. 2
March 2024 * 101 -

Cr8 BN FIRIUNS TZMHL

HrRE, = o|m, X F, ORTE? TR
(1 bR o v 4 SRR A BT I B, 35 2% 31410032 VLRAANE H1 504 BRA 7], TTEA 214404)

B IR I Co8 Vo YRR EL AR A% P A K B0 P 5 G S HED 28 . 1 X 8 0 4 45 0 L 0 1
BB 59751 FE 8 SRR GBIT 1299—2014(3 8 B I BHEAT 527 . R Deform 4 BRICELHIEKPEEE S, Ci8
Ji L IR X L o R o 8 R R R R A B A TR ST TR IR IR AR (o )
Co i S A (T SR 5 LR R MRS He o MRS S0 25 L) LA LR Co 8 00 5 14 L X
ST B 1 230 °C B Cr8 Jid HAY = F8  5 OX B AL 0 TR A A 14, S S0 A1 5 JE A0 M 34, R,
ST R A A 45 LA T FE I T 1200 °C, 465 24 i 19 Cr8 it AR K40/ 49 5 B ph 4 GIRAG %8 2 40, ™
S B T AR 152 T AR

SR C8 s SERBRALY ;s B ST
DOI:10. 20057/j. 1003-8620. 2023-00122 FESES:TGC335

Rolling Simulation and Process Optimization of Cr8 Flat Steel
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Abstract: Eutectic carbide is a key factor affecting the service performance and service life of Cr8 cold- working die steel.
In this paper, aiming at the problem that the carbide non-uniformity in the rolling process of Cr8 steel continuous casting
billet exceeds the national standard GB/T 1299—2014 (Level 3). The rolling model of Cr8 flat steel is established by us-
ing Deform finite element simulation software, and the equivalent strain, strain rate and temperature changes in the rolling
process are simulated. The morphology characteristics of Cr8 flat steel carbide at different temperature (time) are studied
and compared with its continuous casting billet. The results show that the temperature between the center and 1/4 thick-
ness of Cr8 flat steel reaches 1 230 ‘C during rolling, and the carbide is dissolved and precipitated in the triangle grain
boundary zone of Cr8 flat steel, resulting in the carbide inhomogeneity level exceeding 3. By reducing the heating tempera-
ture and controlling the rolling temperature below 1200 °C, the carbide non-uniformity of 24 mm Cr8 flat steel is reduced
from grade 4 to grade 2, and the product quality is significantly improved.

Key Words: Cr8 Flat Steel; Eutectic Carbides; Simulation; Temperature Rise

Co8 B IE T Cr12 GECORMFT EBUR UL TP T UL RS R BRAL 015 B R, 147
AT VA RURAAE S BT R T BC R R TP RIS U T LAY T
PTG A2 B FURGE AR L L A 9 S

O KRB R A S5 B 1 aeh R

IS SO ™ SR A AL 3 A Cr8 $) % 75 PR A 1T R~ 150 mmx630 mm , 28
AL i TG B IR SEIRAAACH) g 4 L i B 14 - 50 mem % T 20
S KA, R gy g

T S PO AT R A BERERE . i TR RN 2
P i 28 B i USRI XSS A, TR I 8 T 2%
WAL RS WA BT ST e 22 o B B R 1Y
P2, Cri2MoV SR Ve VERE AN B 22 S B i 5L A
7 AL X e A o3 A B T DU A
WFFERIE o RSO Cr8 434 S bR 5L il Jt 405 R 2E 47

VEH BT : AR (1990—) 5 AB}, TRm

E-mail:X1qbbk@126.com;

i ARG #& 5 BURE | 422 B8 [ AR GB/T1299—2014
(B & T HANE AR S ) v By e Ab ) 55 R0 E Ao
5., Cr8 mfbaE i Wk 1.

Cr8 4 3% 75 Jh 26485 A T8 ) 150 mmx630 mm,
KB 2.2 m, G5 g A IO RS
FE K B 5 R A7 A 52 SCEL ), 3 14 38 0, B R

WfE HES: 2023-06-15



- 102 - RN

545 %

[90@5]&@]-»[ - ]—»[ s ]—»[ - ]—»[ HRER H g H 8t ]—»[ fesaLA ]—»[ ﬁﬁﬂi&kH ﬁ%ﬁgﬁ]

F 1 Cr8 A= L2

Fig. 1 Cr8 flat steel production process

F1 Cr8mRNLFER T (RETH)
Table 1 Chemical compositions of Cr8 flat steel %
C Si Mn Cr P S
1.59 0.31 0.52 8.12 0.026 0.004
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Fig. 2 Reduction of Cr8 flat steel during each rolling pass
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Fig. 3 The carbide inhomogeneity of Cr8 flat steel is grade 4
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Fig. 4 Equivalent strain(a) ,strain rate (b) and temperature distribution nephogram (c) during rolling process
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Fig. 5 Temperature curves of different positions of flat billet

furing the rolling process
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Fig. 6 Fe-C~Cr phase diagram for 8%Cr steel
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Fig. 7 Microstructure of Cr8 billet and Cr8 flat steel holding at

different temperatures : (a) Cr8 flat steel, (b) 1180 °C, (¢)

1200 °C, (d) 1220 °C,(e) 1250 °C, (f) Cr8 billet
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Fig. 8 The carbide inhomogeneity of Cr8 steel is grade 2
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