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Joint characteristics of advanced high strength steel
and Al5052 alloy in the clinching process

C.J. Lee, J.Y. Kim, S.K. Lee, D.C. Ko, H. Schafer, B.M. Kim

Abstract

The purpose of this study is investigating the joint characteristics of advanced high strength steel DP780 and AI5052
alloy sheet in the clinching process. It is difficult to join the advanced high strength steel with light-weight materials like
aluminum alloy, because of low formability of DP780. The defects of clinching joint such as necking of the upper sheet,
cracks of the lower sheet and no interlocking were occurred by different ductility between advanced high strength steel
and aluminum alloy. The clinching conditions should be optimized to interlock without any defects. In this study, the
effect of process parameters of clinching process on joinability of advanced high strength steel with Al5052 alloy was
investigated by using FE-analysis. From the result of FE-analysis, the clearance between clinching punch and die, die
depth and the shape of die cavity mainly affected the joinability of advanced high strength steel with A15052 alloy.
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Fig. 1 Geometrical parameters of clinching process

Fig. 2 Fracture of upper sheets for advanced high
strength steel DP780 in clinching process

Table 1 Mechanical properties of DP780 and A15052
K n Thickness
DP780 | 1173.0 | 0.133 2.0
Al5052 358.9 | 0.1615 2.0
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Fig. 5 Variation of undercut and neck thickness with
increasing of die depth, H

Fig. 6 Fracture of lower sheets for advanced high
strength steel DP780 in clinching process
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