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Simulation of Groove Filling in Sheet Piling Rolling Process and
Finite Element Analysis on Rolling Load

Li Haojin, Hang Naiqin, Sun Zhiliang and Yu Wei
(College of Materials Science and Metallurgical Engineering, Wuhan University of Science and Technology, Wuhan 430081 )

Abstract The sheet piling (/% : 0.12 ~0.22C, 0.15 ~0. 55Si, 0. 80 ~ 1. 50Mn) is rolled by two-high reversing
mills and universal tandem reversing mill. The stress-strain curves of the steel of sheet piling with strain rate 0.5 ~5.0 s~
at 980 ~ 1030 °C are obtained by thermal simulation test, and the three dimensional thermo-mechanical coupling simulation
on sheet piling in rolling process has been carried out by using elastic-plasticity finite element method and software
ABAQUS. In view of occurring mill overload situation in rolling process, the rolling load in each pass in rolling process is
analyzed, and the groove filling improves and the rolling load decreases by changing relative passes roll gap.

Material Index Sheet piling, Elastic-Plasticity, Mill Overload, Thermo-Mechanical Coupling, Finite Element Method
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Fig. 1 Stress-strain curves of steel of sheet pilling; strain rate /s ™'~ (a) 0.5; (b) 1.0; and (¢) 5.0
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Fig.2 Schematics of roll pass outline of mill BDI (a), BD2 (b) and universal tandem reversing mill (¢)
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Fig.4 Curves of coefficient of heat conductivity and specific
heat capacity of stock

B2 200 C , 2R /5 BB R EL B FLAM P4 R B EAE
ATHERAAMRGRE, M TRXEHEERE, 8
HIE I 90% AL A AR, B RTh B R BN
0.9 5L SR A MBS, MABEBERFEHRR
B, AR EUE 0. 35,

3 BRERRSH

3.1 AR R RGN

ST H LR E LAV R ELRI AL R T BOR, A
NEAREFEALE ~D FETEHR, S E A
FLESHA TR, AR FL AL AR 8 S i A S S I L
E 50

MBS Hal L H E FLEIELH P R R, G fL

BS StRT [~ D ALEREL R ERA

Fig. 5 Schematics of groove filling of I pass ~ D pass during stable rolling process before improvement
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Fig. 6 Curves of rolling load of I pass ~ D pass before improve-
ment
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Fig.7 Schematic of groove filling of I pass ~ D pass during stable rolling process after improvement
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Fig.8 Maximum rolling force of each pass before and after im-
provement
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