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Abstract The CSP flowsheet of tested steel 75Crl (/% : 0. 76C, 0.308Si, 0. 70Mn, 0. 45Cr, 0. 010P, 0. 003S) is
150 t BOF-LF-60 mm Slab Casting-Continuous Rolling. The test of double-pass hot deformation of sample taking from 60
mm casting slab of steel 75Cr1 has been carried out by Thermecmastor-Z thermal simulator to analyze the effect of tempera-
ture (1000 ~1150 °C), deformation (0.1 ~0.22), strain rate (0.1 ~10 s~") and pass interval time (1 ~80 s) on stat-
ic recrystallization of steel. And static recrystallization fraction in different deformation conditions is calculated by using 2%
stress compensation method, and the static recrystallization kinetic model of saw steel 75Cr] based on CSP process is estab-
lished. The evolution of structure of steel 75Crl in hot-rolling process of CSP flowsheet may predict by VB simulation soft-
ware combined with process parameters at situ. It is obtained that the suitable finishing rolling process parameters for steel

75Cr] are finishing inlet temperature of steel 1 150 °C, deformation 0. 22, strain rate 1 s~ and pass interval time 30 s.
Material Index Saw Steel 75Crl, CSP Process, Double-Pass Compression, Static Recrystallization, Kinetic Model ,
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Table 1 Chemical composition of steel 75Crl /%

C Si Mn Cr P S
0.76 0.30 0.70 0.45 0.010 0.003
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Fig.1 Scheme of double-pass compressed test of steel 75Crl
casting slab
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Fig.2 Effect of deformation temperature (a), deformation (b) and strain rate () on percentage of static recrystallization of steel

75Crl

B Rk, AR TE A REIY K, M K T B4 R
Hh, BEREEEEN RATHSHESRN
R,

ME2(c) /A, EERIREMEEE—En,
BEE A EREMY K, BESESERNE S RBEZ
Wk, MEREBEN050 C, RN 0. 18,[H
FR AT [E] 2 30 s B, AR 0.1 s~ MBS S
S E AR 65.19% , T R AS R A 10 s ' BN A E]
T 90.68% , :

X J2 £ T AR o SRR B, o7 4 1 L B AR 5
B sh A 1] AR A & A R BE AR, WO T R
BRE, ARSESREETRAWEER, R TH#
SHERMRE,

2.3 BAEYERNEIETR

St F B KR X 8BS EL I 1 F T BRINPIR
HIRZ, BRI AR L MR A% (Avrami) 52,
FRAFRRRE .

X, =1-exp —0.693x(i)k] (2)
itq:' :Xs' %ﬁﬁ%lﬁlﬁﬁ;to.s' Z%HE 50% %ﬁﬁ%
S ET R s s k- SHAPRIARR IS - BSHS
st (Al s,

AR2)H, 6 REREE NEHEE BER
VIR SRR~ L R 2 8 4 5 £ R & W, Sellars
1 Jonas ™ S ANAH T 1o HEAR:

8o 5 = A® ébdf,exp(%f—) (3)
KX e- BHE;o- MAER/s ™ 5d,- VIR RBPR
1/ um; Q.- BAES BABEIERE/(J - mol™');
R- SHREE B R =8.31]/(mol - K) ;T- IR E/

K;A,a,b,c- SHORAEREHE

18 3 T SCSE B o iR Al 45 B B RE B IR BE
FOAR IR IR , SRR AR ], 5 28 i VR TE B 4
W BRI BT £ ST EARTRRR

to s =Ag’ ébexp(%) (4)
2.3.1 REEkRWE

AR (1) BAR B A, 15
In[ ~In(1-X,)] =1n0.693 +kIn(t/t,5) (5)

BT to 71k XTE—BAER MRS R
EE, B, 2 3E R A FRERRE AR ZEEEM
ARINZEEFETH In[ -In(1 -X,) ] 5 In(/2,5) %
R,.BAHBE kMER0.52(E3),

2.3.2 1 AP EREWTE

AT (3) BI2R B AN E, AT 45

Int, s =Ind +alns+blné+%—'}° (6)

0.5

In[-In(1-X,)]

-1.0F

-1.5 -1.0 -0.5 ‘ 0 0.5 l 1‘.0 l ll.5
In(#/t,5)
3 In[ -In(1-X,)]5 In(t/t,5 ) IR F
Fig.3 Relation between In[ —In(1-X,) ] and In(¢/%,5)



. 8-

N #38 %

RELBRPEXNF N REHATRERT, B2 WEHXRKR=0.9267, R, HNLERS5LR

Q.. =171.828 kJ/mol,a = -2.99,b = -0.403,4 = ZERBYS
3.103 x10°°, 2.5 75Cr] MELERA LS TR
2.4 HERIBE W ERELR PR 75Cr M SEL RS

B A EHEATEY 7501 MBAES R ¥ FRE S EHREHXET CSP T 75C1

FEW ST S ABFIE, FLF VB SRR, iR
on ARTEZBHT 150 R BE ST,
X,=1-exp[ -0.693x( =) ] et B AR TR

171 828 (DEZBRFEINHNES . BEFLE R 2

_ -9 -2.9989 * -0.403
fas =3, 1031076 ™S xop( TR () ks AR A BB,

F RIS, RS PR A RIS BSRCR R T
LT HBSHES RERETRN, L
RELBIHEWETETI L. B4 FREBA
B4 AR BOE S5 SE M E A Rk e, I

() XA EI IR PR EHSEHTIHE, £
BRI B IR BE A A ] BE L i B o B LA R
WK ] BB B T

LA ah B A R B R R A5, B S o (a,
b) BRI RMEFLA DR N1 038 C, FHEMBR
F91000 wm,F1 71 F2 HLERET %39k 50% , LR

0.8 f

FRFEBEAT 250 mm, AEE N 4.8 ¢ B, AN AR PR A

(6 mm 12 mm)75Cr] FAEELIBRLE SLHURES 2 o
MBS AT LAE Rk SRR, 5 7 S 3
SEEREHBBKR, @ F CSP &=L b F1.F2
A F3 HLARIR BE R, EL LR 2 1) K 6] 9 e ] e
b~ KBS TAR T UTEONEAT HIR B R R
LRITR, 3 ME 4 YRR, ERET B

B4 75Crl MERAEERERS B LME(R) 5 BRIE

e ANVIBEERAR, BB W R 3, A B S E
' ' Sy, ‘ ' S B, T A E 4 R A S Het a7
AT, SRR AR ELE RAS ., EHEHRH

() B JEBE 75Cr]1 MM ARTMAIRF EBEAESE 7 HIK

glgt dCom(pia:riso)n l}etwecfn experi:;lﬁt'ltal‘ data idots)ﬁam.i pre-f E,ERET6 NMEWXRETEAHR, RiEEEE/D, 5
icted data (line) of static recrystallization volume fraction o

steel 75Cr1 > THRBENE T RMBA, T BB A2 T 3

100
90

80

BERELE /%
— [ ] w » 173 (= ~
(=] (=] (=] (=) (=] (=} [=]

(a) HEFLERBLH ) HEFLEREIY
e CO\EE4RE0% | | COwsEsRE N 7
KELREHK = KRELRELHR
L %
7‘! —
N N| | N
N N r

=]

ol 1 Ddiinlinl

Sy
27777777

I %
7
.@H N H .@H i
F7

F1 F2 F3 F4 F5 F6 F1 F2 F3 F4 F5
AR b

B 5 75Crl 96 mm(a)F02 mm(b) HELREL B E B TR R

Fig.5 Forecast results of recrystallization fraction of 6mm (a) and 2 mm (b) hot-rolled plate of steel 75Crl
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