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Finite Element Simulation on 10 Passes Finishing Process
of High-Speed-Rolled Wire Rod

Liu Sheng', Niu Haiyun’, Hang Naigin' and Chen Dingxun'
(1 College of Materials Science and Metallurgical Engineering, Wuhan University of Science and Technology, Wuhan 430081 ;
2 Jiyuan Vocational and Technical College, Jiyuan 454650)

Abstract The simulation of temperature field, stress-strain field and rolling force of stock during 10 passes finishing
rolling process from ®16 mm rolling to ®5. 5 mm wire of steel 42A (0. 39% ~0.46% C) has been carried out by analysis
on heat transfer in high speed continuous rolling process at steel works and by means of established 3D thermo-mechanical
coupling model between wire and roller with ABAQUS software. It is obtained that after finishing rolling the temperature of
center of stock increases by 130 °C while the temperature of surface of stock decreases by 10 C , which is caused by radia-
tion of stock-self and water cooling. The relative error between calculated and measured value of rolling force in 10 passes is

1.88% ~4.50%.

Material Index High-Speed-Rolled Wire Rod, Finishing Rolling, Temperature Field, ABAQUS

P B L2 R A B B L S5 M R FROTEK X 5L
W RAT TR B8 T —E R, S ML
BT AR R R RN T8 N EMMEHE L bR
B ALERARBEARITER, KIE ABAQUS
B 10 HRALHA RITHREL, IR T RS
Y RI3E S IR B S AL 1 B AR L

FAREBEYE Von Mises i ARHEN ; (6) AT X WK
A3 R ML B HE U OB A E 7

BEEED 10 BEREERLERTME 1B
7, RYRALBEREN 5.5 mm, ELAFFHARELL
AR ERN OL16 mm, & BB T8 A B AAL A4
SRR, R BURL AR L /A R R BB ST R R

1 BRI SIS SO I G, LT B R A 4R
11 LRSI A (B S R ST ARSI B EILATEAR AR,
A UK B R BRI AR A 13.73 19.86 11.14 | 1633 4
() SLH AT, BB oT T T I B ET
RS OB FI BT =) TR Sl d
fo AR L SRR noo- m oo s 4 Fs
BRI KR R 55 12.24 7.19 973 5.74
B Q) RARIH RS, 08 TS 25'51 :Ejti
BRI (3) BLARE SO MM, 2 - R s I B
WA 5 (4) %L 1 b i 3 6 " m R 79 F10
HBRAEREREBEE; (5) w1 10 @ycossLALAE Fig 1 Schematics of roll-pass for 10 passes finishing rolling

BIRAMEA AT 8, #AR, KRABKFHHE 52 F K, KX 430081



£E2H X FHE.EELH 10 EUOE LT BN A RTER - 15 -

BAER AT E A F i R R AR,
HitENER, B4t ERE, G S
ERWELHEER Y 228.38 mm; FH 5 BK Y
®170. 66 mm, LA 5 E KM 6 BRZ AR
29798 mm, HAR¥ A 820 mm, BT R, FLIE
JUTHRBRIR S 535 —8 LB EEE 4% /N, &
FRICELRIING 2 F7R
1.2 . fF8H
A 4 3 1
BESH
ERNEE
HEH, 5 R
BEEE A
R FHE
LA AR
FEHY) oR 58, 5L 14
FHBHE TR A
0.3, %7 800 kg/m’ , 2L {44144 1B & 900 C, 4L1F
B VA R S B RE S HU B 171K 2,

K2 HRTER
Fig.2 Model of finite element method

R1 QRARUFERS %
Table 1 Chemical composition of steel 42A /%

C Si Mn I3 S
0.39~0.46 0.15~0.35 0.30~0.60 <0.03 <0.03
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Table 3 Calculated value and measured value of rolling
force of stock

PR fLRER, FLBEE/

IWEL HEAH MR

i mm  (m-s”') HADI/KN  HEJ/KN 2%
FI  228.38 17.36 8.93 9.162 2.56
F2 228.38 21.51 1.75 1.799 2.58
F3  228.38 26.71 14,61 15.125 3.50
F4  228.38 33.13 3.4 3.542 4.20
F5  228.38 40.6 18.13 18.816 3.80
F6  170.66 50.17 1.49 1.521 2.20
F7 170.66 62.35 17.55 18.335 4.50
F8  170.66 77.25 3.12 3.194 2.40
9 170.66 96. 64 5.64 5.801 2.85
FI0 170.66 105 2.33 2.368 1.88
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