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Simulation and Experiment on Bonding Behavior of Hot Compression Interface in
2219/AZ31B Bimetallic Alloy
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(1. College of Materials Science and Engineering, Guilin University of Technology, Guilin 541004; 2. College of
Chemistry and Bioengineering, Guilin University of Technology, Guilin 541004)

Abstract: 2219/AZ31B bimetal was compressed under different thermal compression temperatures, strain and friction
coefficients by ABAQUS simulation software. The distribution law of equivalent strain, temperature, residual stress
and stress in bonding interface was analyzed, and influence of compression parameters on interface bonding effect was
explored. The results reveal that the difference of equivalent strain at both sides of bonding interface is decreased at
higher compression temperatures, which is beneficial to interface bonding. The enhancement of reduction is conductive
to improving interface bonding degree, while increase of friction coefficient is contributed to interface bonding effect.
The optimal parameters for 2219/AZ31B bimetal subjected to hot compression is determined as temperature of 450 °C
and reduction of 50% , where the grain in the bonding interface is fine with uniform distribution, and the average hard-
ness at the bonding interface reaches a high level, indicating desirable bonding effects.
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Tab.1 Simulation scheme for hot compression

R i S JESRIRE/C R T /% JEE 2 TR %
1 350 30 0.5
2 350 40 0.5
3 350 50 0.5
4 350 30 0.7
5 350 40 0.7
6 350 50 0.7
7 400 30 0.5
8 400 40 0.5
9 400 50 0.5
10 400 30 0.7
11 400 40 0.7
12 400 50 0.7
13 450 30 0.5
14 450 40 0.5
15 450 50 0.5
16 450 30 0.7
17 450 40 0.7
18 450 50 0.7
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Fig.1 Equivalent strain distribution under different temperatures at reduction of 30% and friction coefficient of 0.5
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Fig.2 Equivalent strain at bonding interface under different compression parameters
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Fig.3 Temperature distribution of bonding layer under different temperatures at reduction of 30% and friction coefficient of 0.5
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Fig.4 Temperature of bonding interface at different compression parameters
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Fig.5 Equivalent stress distribution under different temperatures at reduction of 30% and friction coefficient of 0.5
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Fig.6 Equivalent stress around bonding interface under different compression parameters
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Fig.7 Residual stress distribution under different temperatures at reduction of 30% and friction coefficient of 0.5
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