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Effect of Annealing Temperature on Interface and Microstructure
of Copper/steel Clad Plate by Explosive Welding
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Abstract ; The copper/steel clad plate was produced by explosive welding, and the clad plate was annealed at different
temperatures to study the effect of different temperatures on the interface and microstructure of the clad plate. The results
show that the interface of copper/steel clad plate produced by explosive welding nearly has no compounds. When the
annealing temperature is lower than 700 °C, the grains of copper and steel are relatively small, and the bonding interface does
not produce compounds. When the temperature is higher than 750 °C, the copper grain grows rapidly and produces a certain
thickness compound, which is detrimental to the performance, so about 700 “C is suitable heat treatment temperature for
coppet/steel clad plate. The microhardness of the bonding interface is the largest, and the hardness decreases with the increase
of the distance from the interface. After annealing treatment, the hardness decreases obviously, and the higher the annealing

temperature , the more the decrease of the microhardness.
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Fig.1 Schematic diagram of explosive welding process
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Tab.1 Chemical composition of copper plate
ZCuAl10Fe3 (wt%)

Al Fe Mn Zn Pb
8.5~11.0 2.0~4.0 <1.0 <04 <0.2
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Tab.2 Chemical composition of steel plate (Q235B) (wt%)

C Mn Si S P
0.16 0.50 0.19 0.019 0.011
F3 BALEBIZSH

Tab.3 Annealing treatment process parameters
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Fig.2 Bonding characteristics of wavy interface
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Fig.3 Characteristics of interface of copper side
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Fig.4 Characteristics of interface of steel side
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Fig.5 Microstructure of steel side and copper side
before heat treatment
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Fig.6 XRD pattern of bonding interface
of copper/steel clad plate
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Fig.7 Microstructure of copper at different
annealing temperatures
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Fig.8 Line scanning curves of elements at different temperatures
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Fig.9 Interface characteristics at different annealing
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Fig.11 Microhardness curves of copper / steel clad plate
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Fig.4 SEM image of the interface of laminates
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Fig.5 SEM image and EDS line scan analysis of the interface
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Fig.6 Stress-strain curve of the laminates
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