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Study on Effect of Deformation Amount on Binding Interface of
Copper/Steel Solid-Liquid Composite Bimetal Material
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2. Science and Technology Development Department of Ansteel Group,
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Abstract. The copper/steel bimetallic composite material was prepared by solid-liquid casting
complex method, and then the effect of deformation amount on the binding interface of the copper/
steel solid-liquid composite material was studied by the Gleeble-3800 thermal simulation testing
machine. The study results showed that Fe and Cu elements were continuously distributed in the
interface transition layer. As the deformation amount increased, the grain sizes on the sides of both
copper material and steel material gradually decreased, while their hardness gradually increased,
the distance between the transition layers gradually increased and the diffusion level of Fe and Cu
elements increased. On the other hand, the grains on each side of the materials were significantly
refined under 40% deformation amount and the composite material’s hardness was the highest with
diffusion distance reaching up to 17 wm. The formation of the interface transition layer of the
copper/steel solid-liquid composite bimetallic material was achieved by the infiltration and over-
flowing generated in the process of casting on the surface of solid steel by liquid copper, together
with subsequent mutual diffusion of elements.
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Table 1 Main Compositions in Test Material (Mass Fraction) %
Cu Sn Zn Pb Ni Fe S
Tl 4l
99.9 0.002 0.005 0.005 <0.005 0.005 <0.005
C Si Mn P S Ni Mo Cr Nb Ti
EH420
0.10 0.20 1.60 0.01 0.006 0.80 0.22 0.21 0.032 0.015
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Fig. 1 Microstructure Morphology of Composite Material under Different Deformation Amount
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Fig. 2 Vickers Hardness of Composite Material under Different Deformation Amount
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Fig. 3 Interface Element Distribution of Composite Material under Different Deformation Amount
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Fig. 4 EDS Energy Spectra at Binding Interface and Surface under 20% Deformation Amount
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