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Analysis and Finite Element Simulation of Mixed Grain
of Round Steel AISI1008 and Process Improvement

Wan Wenhua,Xu Legian,Sha Pengfei,Zuo Jinzhong,Lin Jun and Liu Yu
( Technology Center,Zenith Steel Group Co Ltd, Changzhou 213011)

Abstract During rolling steel AISI1008 for claw machine in rolling line of steel bar, the mixed crystal phenomenon
occurs. The ferrite grain size rating at the edge,1/2 radius and center of ®50 mm rolled bar is respectively 3,8 and 8.
Through metallographic and electron microscopic examination of round steel, the finite element simulation of finish rolling
temperature and equivalent strain is carried out by using Deform software. It is found that the cause of coarse grain size at
the edge of round steel is related to the low finish rolling temperature and the large equivalent strain during rolling. With im-
provement measures to increase the finish rolling temperature from 820 °C to 880 “C ,the uniformity of section grain size of
round steel is successfully improved.
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Fig. I Metallographic structure at edge (a),1/2 radius (b) and center (c¢) of @50 mm AISI1008 round steel
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Fig.2 SEM morphology of black substance in crystal and energy spectrum analysis
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Fig.3 Flowchart of simulation
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Table 2 Comparison between simulated temperature and
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Fig.5 Equivalent strain distribution of round steel at rolling pass 1(a) ,2(b),3(c) and 4(d)
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Fig.7 Metallographic structure of steel AISI1008 round bar at edge (a),1/2 radius (b) and center (c) after process improvement
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Table 3 Ferrite grain size of steel AISI1008 round steel at
edge,1/2 radius and center

Rl E L3 172 34 LFR
SKEEBNE/ R 8 7 7

A BT, KREREH/DMEmK KRS, B
MR R AR RSB KE 3 &, mAMAPER
KRR, B TR HERE RO E KN IETE
S BRERRY BB R AN S, R R
EFEBEY BOLHMNEGR, BT P TR ]
m, R EAKTEARE FEEREATAL, &
BRI o T 172 2 RO, b FELH +
BES, A TREEAHEIELE, EBNE/M, ARE
RAETESEE AT &0, AR S 7 Rk
EURSRI/N B R, B 1/2 248 RO Bk
RSB/, SRR RBIE RN 8 &,

3 MERBHBERER

ErxHBRA A RE R TR HEE
AISI1008 74433 KOCKS JLHABEEAZE Ar; LI L
A, KPR 7= ki 3 & 4" /K4, # KOCKS
VLA R ¥ H7E 880 ~890 C,

REXEREG, B AISIN008 [/ MiH, KK
% 172 LRAGEHSHHARIME 7

RELEEESS, AISI008 R4 172 ¥
ALLERAISR R RSB IR 3,

B T2 G AT AISII008 [/ 49321 4% 2k K &
mBLEN 8 K. 12 B LTS REKBRERT
%R, R TZ N ZIR SRR EBEREE

4 #Hig

(1) AISI1008 [ 49 iR & 9 R =R & FLIR R i
18, ELH B WA &4 TR X AL, BELRLE R+
BN GFR AR, REVAFRRR ML, H
AT R AT Bk R R A B % R T RESE
Aol B R R K H , 1 AR B B AR A o

(2)BLEIBEHIF 820 CHRFZE 880 T LU
b, {6 AISI1008 [H 49 &b T B8 £G f B AH X HL I, A 3K
MI%E T B RR SR

$E M

[1EEEF RELARVNREETEHR[I]. 2RSS BREHAR,
2010,39(23) :124-126.

{2]1% W% Z BRWHESBREENTR]. HMESTE,
1990,9(2) :4046.

(3] kst MAHLMAMEIM]. JL5: JL8 Tk A,
1980.

[418/PRI, kg E %, % SUMASHERAYHERITH
H[])). T2 ,2016,38(6) :805-811.

[51XEE. 5 B HER THERSEBRAPETHEIEEE
AR . SRR I SE IR 2005,17(4) :51-54.

[61#ALL. 7E Aes-Ar;, IREFEZRERRBARFEEFHTHEE
B[ D]. M P ER B & BB BT, 2007.

(71, BEHE. B ERNRETEEERNR AR
Wa[1]. 5.49,1990(6) :26-29.

(818 #%,Ffkit. ol WOsAl HALERURBIFR[T]. M
ISR AL, 1999,31(4) :388-392.

(9] XEHER (4400, BRI, & (RBNE T B S &R AT LIRS
BT ST R )], £IB2EH,2004,40(9) :930-934.

77 X 4(1970-) , B BB TRIF, 1993 £ XY Tk k2 (F
PO, RS AFEE M, E-mail; wanwenhua@ zt. net. cn

WeAR H #8 :2020-08-30



