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Simulation and Experimental Study on Finite Element Secondary Development of
Aluminum/Steel Rolling Composite
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(National Engineering Research Center for Equipment and Technology of Cold Strip Rolling,
Yanshan University, Qinhuangdao 066004, China)

ABSTRACT: The work aims to study the influence of the same diameter and different diameter of the roll and the single roll
drive on the coordinated deformation and the bonding strength of the composite plate, so as to solve the large difference in
properties between aluminum and steel, the serious deformation incoordination and low bonding strength in rolling compound.
Through secondary development of finite element modeling, the plate warpage mechanism was analyzed in combination with
synchronous and asynchronous rolling experiment. The roller in contact with the aluminum plate as the main driving roller could
make the plate deformation more coordinated. The bonding strength was higher. The deformation warpage was 0.048 and the
bonding strength was 34.2 MPa. When the roll contacting the aluminum side is driven, the position of bimetal interface is
closer to the exit of the roll. Moreover, the shear stress and bending moment between the composited bimetal interfaces are
smaller. Aluminum/steel composite plate prepared by this method has better deformation coordination and higher bonding
strength.
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Fig.3 Finite element model of composite plate rolling
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Fig.13 Schematic diagram of warpage measurement



62 2021 11
Form— E}
L2zt A S S S S S S S )
SETRES P T
seil FTTTTTETTTTI
a BUIEER
14
Fig.14 Comparison of test and simulation results after rolling
x o e
EXE A
- sl BRI
WY I A S)
~ 35| FEREEE S\ _
BEERIB RS>
WEERHRHS — E 30r SR N
y Sost
| < % 20
Eﬁ;—; 15+ A
FRE ol
W k 5k -
— 0 1 1 1 1 1
0 2 4 6 8 10
{r#/mm
a FBLHRE b FIE LI B 2R
15
Fig.15 Diagram of peeling test
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