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Rolling composite technology for large thickness steel/aluminum
composite plate based on prefabricated aluminum layer
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Abstract: Aiming at the problem of low bonding strength or warping which is prone to occur during the rolling process of large thickness
steel/aluminum composite plate, the rolling composite technology of large thickness steel/aluminum composite plate based on prefabricated
aluminum layer was proposed. Then, with the help of large thickness ratio rolling and advantage of easy bonding characteristic of alumi-
num-aluminum interface, the continuous high-strength rolling of large thickness steel/aluminum composite plate was realized. Taking
Q235 steel and 1050 aluminum as substrates, the steel/aluminum composite plate with a thickness of 34 mm at a total reduction rate of
22.7% was prepared by two prefabricated aluminum layer processes, namely cold rolling prefabrication and non-isothermal prefabrication.
The analysis of the shear strength of interface and the microstructure for the composite plate shows that the steel/aluminum composite plate
with a shear strength of interface exceeding 74 MPa can be prepared by both prefabricated aluminum layer processes, and the interfacial
microstructures are refined, and the bonding strength of interface for the composite plate exceeds the strength of the aluminum matrix. The
shear fracture is located in the aluminum matrix and presents a ductile fracture. The oxide film formed by the heating of 1050 aluminum
will break and disperse during the rolling process, without affecting the bonding strength of interface for the composite plate.
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Table 1 Mechanical property parameters of materials

kL PURIREE/MPa  JERGRE/MPa K F/ %
235 4 453 316 25
1050 45 100 90 25

1.2 LIgitig

FEF R R Z 0 RIR M/ A2 AL H R A4
ARIFEHWE 1R, 2 Rk W2 ML g 4 w4
TER, (1) BflEZE, LBRTEEZE 1050 45
MR Q235 i R 1T i i 15 R AAAU AR, JFFT BERLRS ;
H )2 1050 MR E IR B 500 CIFORIE 1 h 8§
WL, RIS Q235 WA, Znt AR ELALELH,
FEMMR L HAR)Z, B IE Gk, (2) #ELE
Ao EBRTEAHRNE)Z 1050 Sk mmE . Eik
Yy, JEFTERLRE; #2 1050 55 HiE A A
B, fAS - AR B R R, A B o =
500 CIHEPRIR 1 h, SRFERIFH ZARELALELS], Hil&h
W/ARE A, TR, Ly AL, FLAR
HAAN @360 mm, FLHIEE N 65 mm - s, FHIE
R ELRIE RN 12. 5%, PELE A FE gLl



A BT IR R RR N A S AR AL A SRR 199

\ L

o r \ / i

W iR HIE .l;iii-l s ....E

" _ V N WEEH E

2 IR il / \ !
N AL

o My oA B
it
=
2|

B LT U R 0 LA 40 A AL B A R S

Fig. 1 Principle diagram of rolling composite technology for large thickness steel/aluminum composite plate based on prefabricated aluminum layer
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Fig.2 Macroscopic morphologies of composite plates prepared under working condition a (a) and working condition b (b)
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Fig. 3 EDS diagrams of composite plate interface obtained by working condition a (a) and working condition b (b)
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Fig. 4 SEM images of composite plate interface obtained by working condition a (a) and working condition b (b)
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Fig. 5 Shear strength of steel/aluminum composite plate
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Fig. 6 Shear fracture morphologies of steel/aluminum composite plates under working condition a (a) and working condition b (b)
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Fig. 7 IPF of interface area for steel/aluminum composite plates under working condition a (a) and working condition (b)
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