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Experimental study of the shunting effect on tensile-shear strength of resistance
spot welds in AA2219 sheets
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Article Information Abstract

Original Research Paper The shunting effect in resistance spot welding (RSW) occurs due to the side electrical current created through the

Received: 18 November 2021 previous spot welds. In creation of alternating welding points, the quality of subsequent welding points is affected by

First Decision: 2 January 2022 a side electric current due to electro-thermal changes. This shows that the analysis of the effect of the side current is

Accepted: 1 March 2022 important for achieving cognition of how different parameters affect this process. Therefore, the dimensions of the
welding nuggets, the metallurgical structures and the mechanical strength of the welding points are affected by the

Keywords: changes in the electric current and the temperature distribution caused by this current. The amount of this current

Resistance spot welding
Shunting effect
Tensile-shear strength
Regression model

depends mostly on factors such as distance, number and size of previous spot welds. In this study, experimental
research was performed to investigate the shunting effect on the tensile-shear strength of RSW spot welds in
aluminum alloy 2219 sheets. The most important factor in shunting (welding distance) together with welding current
and time was investigated by three design of experiment factor (DOE) within the welding range to achieve a
statistical model based on tensile-shear strength results. An experimental regression model was derived. Results show
that increasing the welding current or distance increases the tensile-shear strength of the joints.
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P F AdjMS  AdjSS SeqSS DF Source

0  67/43 0/360841 1/08252 1/08252 3 Main
Effects

0 154/41 0/826281 0/82628 0/82628 1  Current

0/004 16/32 0/08732 0/08732 0/08732 1  Time
0 3157 0/168921 0/16892 0/16892 1  Distance
0/702 0/16 0/000841 0/00084 0/00084 1 C;’{;f:t
0228 1/7 0/00912 0/00912 0/00912 1  Current
Dls_tance

0011 10/67 0057121 0/05712 0/05712 1  _Iime
Dlstanc_e
0/281 1/33 0/00714 0/00714 0/00714 1 Current Time
Dlst_ance

—— - 0/005351 0/04281 0/04281 8 R‘;Sr'g;a'
- -—- 0/005351 0/04281 0/05281 8  Pure Error

- 119955 15  Total
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Fig. 10 Comparison of experimental results and experimental
regression model of rupture force against welding current for welding
distance of 12.5 mm and welding time of 8 cycles [12]
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Fig. 11 Comparison of experimental results and experimental
regression model of rupture force against welding current for 20 mm
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Gl (S 59y alold oy ok
Jexe (kN) Lge  (mm)  (cycles) (k) -

0/0336 2/18 2 5 22/50 1
0/0401 2/63 6 5 22/50 2
0/0720 2142 2 12/5 22/50 3
0/0469 3/05 6 12/5 22/50 4
0/0326 2194 2 20 22/50 5
0/0404 3/54 6 20 22/50 6
011207 2/66 2 5 23/9 7
0/0909 2/82 6 5 23/9 8
0/0901 2145 2 12/5 23/9 9
0/1057 321 6 12/5 23/9 10
0/0662 2/81 2 20 23/9 11
0/0773 3/18 6 20 23/9 12
0/1007 311 2 5 2513 13
0/0663 3/28 6 5 2513 14
0/0432 2/85 2 12/5 2513 15
0/0829 3123 6 12/5 2513 16
0/0469 3/02 2 20 2513 17
0/0926 3/25 6 20 2513 18
0/1908 3/46 2 5 2617 19
0/1473 3132 6 5 2617 20
0/1104 3/50 2 12/5 2617 21
01234 3/56 6 12/5 2617 22
0/0891 3/56 2 20 2617 23
0/0730 3/55 6 20 2617 24
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Fig. 9 Comparison of experimental results and experimental regression
model of rupture force against welding current for welding distance of
5 mm and welding time of 8 cycles
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Fig. 16 Comparison of experimental results and experimental
regression model of rupture force versus welding time for welding
distance of 12.5 mm and welding current of 23.9 kA
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