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Abstract: In order to systematically study the influences of processing parameters on forming quality
and mechanics properties of PH-SPR steel/aluminum joints. a simulation and parametric study method
was proposed considering the riveting processes and mechanics properties. Firstly, a 2D axisymmetric nu-
merical model was established to simulate the riveting processes, and a 3D numerical model was estab-
lished through 2D-3D integrated conversion method to simulate the mechanics properties of the joints. The
accuracy of numerical models was verified by comparing the cross-section, failure mode, peak force, and
energy absorption of tests and simulations. Secondly, based on a 2D axisymmetric model, different pro-
cessing parameters were simulated and 3D joint models were generated to evaluate the corresponding me-
chanics properties. Finally, based on contribution and main effect analyses, the influences of processing pa-
rameters on PH-SPR joints was studied, and regression models were established to predict joint quality.
The results indicate that a larger pre-drilled hole diameter leads to a decrease in peak force of the joints, but
has a minimal effect on energy absorption. The rivet length is positively correlated with both undercut and
mechanics performance. The established regression model may be used for predicting the forming quality
and mechanics properties of PH-SPR joints, with an absolute error of less than 8. 8%5.

Key words: pre-holed self-piercing riveted (PH-SPR) ; processing parameter; forming quality; me-
chanics performance; regression model
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