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Effect of Heating Temperature on Clinching Joint of AZ31 Magnesium Sheets

SHI Bai-jun, LI Hang,PENG Song. LIAO Shu-hui
(School of Mechanical &. Automotive Engineering, South China University of Technology, Guangzhou 510640, China)

Abstract: Clinching tests were carried out after AZ31 magnesium alloy sheets in thickness of 1 mm were

heated by female die heating at temperature range of 150—375 C. The joint strength was tested using shear test and

tensile test. The results show that the suitable range of die temperature was 250 ‘C to 350 ‘C. If the temperature

was too low, fracture in the neck would happen. If the temperature was too high, hole punching in the bottom of

joints would be found. And the best die temperature was around 300 ‘C at which the joint strength was the highest.

The normal bearing force of the joint clinched at 300 ‘C was 600 N and the shear bearing force was 1 600 N.
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Tab.1 Chemical composition of AZ31 Mg alloy (mass) %

Al 7n Mn Ca Si Mg
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Tab.2 Mechanical properties of AZ31

Mg alloy at room temperature
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Fig. 1 Clinching devices (a) and mould dimensions (b)
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Fig. 2 Clinching flow charts of AZ31 sheets
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Fo = F Tab.3 Morphology of clinching joints at different temperatures
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Fig. 3 Size of sample for strength tests
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Fig. 4 Comparison of AZ31 clinching
processes between 175 ‘C and 300 ‘C
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Fig. 5 The suitable temperature zone of AZ31 clinching
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Fig. 6 Displace vs force curves of AZ31 Mg
alloy clinching joints at 300 ‘C
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Fig. 5 Microstructure of the brazed joints at different brazing temperatures
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