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Analysis and Research on Self Piercing Riveting Process of CFRP
and AA6061 Aluminum Alloy Heterogeneous Plate

CHEN Zhongao' ,HUANG Xiaoming”,SU Zhou', WANG Zhiyong’
(1. Mechatronics Engineering Department ,
Anhui University of Science and Technology . Huainan 232001 ,China;
2. College of Mechanical and Electrical Engineering ,
Binzhou University , Binzhou 256603 ,China)

Abstract: To investigate the self piercing riveting process of CFRP and AA6061 aluminum alloy het-
erojunction laminated plates, self piercing riveting tests are designed to analyze the influence of different
thicknesses of CFRP and AA6061 aluminum alloy combination on riveting quality and optimum combina-
tion is obtained by that. Based on the damage failure model,a finite element model of CFRP and AA6061
self piercing riveting is established to analyze the damage and deformation during the riveting process.
The results show that the combination of CFRP (2 mm) and AA6061 (2 mm) has the best surface form-
ing qualit after self piercing riveting connection. The joint residual bottom thickness is 0. 72 mm, the in-
ner lock length is 0. 36 mm and the rivet opening is 0. 73 mm. After the self piercing riveting work is
completed, the residual stress of the CFRP and AA6061 aluminum alloy joint is mainly distributed in the
CFRP area on the inside and outside of the rivet hole, and the maximum compressive stress value be-
tween the nail toe and AA6061 is 2910 MPa. The riveting process can be divided into pressing stage,
piercing stage,and forming stage,with a peak load of 19. 6 kN for riveting force.

Keywords: aviation composite materials;aviation aluminum alloy;self piercing riveting;riveting qual-

ity ;numerical model
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