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Influence of die parameters on clinching process with extensible dies

Liu Ying, Wang Zhiyong, Xing Luchao
(School of Mechanical and Electrical Engineering, Shandong University of Aeronautics, Binzhou 256600, China)

Abstract: In order to study the synergistic effect of die parameters on joint performance during the clinching process with extensible dies,
a finite element model of clinching process with extensible dies for Al15052 aluminum alloy was established by finite element software
Abaqus, and the connection process was numerically simulated and analyzed to obtain the information of equivalent stress field, movement
speed of sliding die and so on during the joint forming process. Then, the influences of die depth, die radius and preload of sliding die on
the geometric parameters of joint were studied. Finally, the synergistic influence of these three factors on the geometric parameters of joint
was comprehensively analyzed. The results show that the addition of the preload of sliding die changes the original influence of die radius
and die depth on the interlock value of joint, and applying a certain preload of sliding die can improve the mechanical interlock of joint
and the mechanical properties of joint. Thus, the influence of die parameters on the joint forming lays a foundation for the research and ap-
plication of the clinching process with extensible dies for aluminum alloy.
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Fig. 1 Principle diagrams of clinching process with extensible dies
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Fig. 2 Structure parameters (a) and finite element model (b) of clinching process with extensible dies
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Table 2 Mechanical properties of Al5052 aluminum alloy
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Fig. 4 Equivalent stress fields during clinching process with extensible dies
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Fig. 5 Variation curve of sliding die displacement with punch

displacement during clinching process with extensible die

(¢) Forming stage  (d) Pressure-holding stage
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Fig. 7  Effects of die radius on joint geometry morphologies
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Fig. 8 Variation curves of sliding die displacement with punch displacement at different die radiuses and die depths
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Fig. 9 Effects of sliding die preload on joint interlock value ¢, (a) and neck thickness value ¢, (b)
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