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Electric resistance hot—driven riveting welding of ABS thermoplastic polymer materials
BIA Shengtian ZHANG Changqing WANG Xijing
State Key Laboratory of Advanced Processing and Recycling of Non—ferrous Metals Lanzhou University of Tech—
nology Lanzhou 730050 China

Abstract In this paper the research uses aluminum rivet connection thermoplastic polymer ABS forming riveting heads on both sides
of connected joint by resistance spot welding machine heating rivet quickly and bonding ABS plates by forming molten—plastic which
has the advantages of machine riveting bonding and welding. When welding current is 2.5 kA 3 kA 3.5 kA 3.7 kA and 4 kA study
the effect of riveting deformation and molten—plastic on the joint strength due to joule effect and pressure in the welding process. The
molten—plastic will spread out and form the plastic fusion zone between plates which could increase greatly strength of joint through
research the strength of joint and fracture pattern with different parameter analyze the connection mechanism of joint and explore the
optimum process window research the adhesive interface composition and chemical structure changes of joints by electron spectroscopy.
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Table 1 Physical property of ABS and 6063 aluminium
alloy

E/GPa R./MPa Al% T/C
ABS 0.778~6.100 20.0~73.1 1.7~20.0 149~274
6063 68.9 48.3 30 616~654
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Fig.1 Tensile sample and welding joint
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Table 2 Parameters and shear strength of joints

FIN /A 1/0.02s 1/0.02s FIkN
3960 2 500 30 30 0.54
3960 3000 30 30 0.54
3960 3500 30 30 0.65
3960 3700 30 30 0.67
3960 4 000 30 30

2
2
2 SEM
Fig.2 Joint fusion zone SEM picture
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Fig.3 ABS/ABS bonding interface microstructure
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Fig.4 Stress—strain curve of joint

5

5
Fig.5 Fracture morphology of joint
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Fig.6 XPS spectrum of joint interface
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Table 3 Group contents of joint bonding interface
Binding Energy/eV Atomic/%
Cc—0 284.83 11.67
C=0 288.38 2.20
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