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Abstract: This paper investigates the influence of electrode stripes on the temperature field of stainless steel resistance spot
welding through the finite element simulation software ABAQUS. Resistance spot welding is a complex coupling process in-
volving thermal, mechanical, and electrical physical fields, widely used in the connection of stainless steel vehicle body
structures. Electrode stripe spot welding reduces indentation and protects the electrode by adding an electrode stripe between
the electrode and the workpiece to be welded. Based on field parameters, this study adopts three-dimensional finite element
modeling to analyze the effects of electrode stripes on the temperature field, nugget size, and indentation depth. The results
show that the electrode stripe can delay the heat dissipation in the spot welding area, which is beneficial for the formation
and growth of the nugget; at the same time, the electrode stripe can effectively increase the contact area of the interface, re-
duce the pressure on the surface of the workpiece, and thus effectively reduce the indentation depth. Under the same spot
welding parameters, the nugget formed by electrode stripe spot welding is slightly larger than that of conventional spot weld-
ing. Through experimental verification, the simulation results are basically consistent with the experimental results, further
confirming the positive role of electrode stripes in resistance spot welding. This study provides theoretical support for the
formulation and optimization of the electrode stripe resistance spot welding process.
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Fig. 1 Dimensions of spot welding specimen
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Table 1 Chemical composition of stainless steel plate (wt. %)

AN C Si Mn P
SUS301L-HT <0.03 <1.00 <2.00 <0.045
EN1.4318-2G <0.03 <1.00 <2.00 <0.045

NFIE S S Cr Ni N

SUS301L-HT <0.030
EN1.4318-2G <0.015

16.00~18.00  6.00~8.00 <0.20
16.50~18.50  6.00~8.00  0.10~0.20
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Table 2 Mechanical properties of stainless steel plate
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Fig. 2 Dimensions of electrode tip
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Fig.3 Schematic diagram of electrode strip spot welding
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Table 3 Process parameters of Spot welding
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Fig. 4 Finite element model of spot welding
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Table 4 Interface contact resistivity

Szl P %/ (mQ - mm?)

TIK
TAF-T A HLAR- T

294 0.157 0.078 5
477 0.157 0.066 9
699 0.155 0.049
922 0.149 0.0188
1144 0.117 —
1366 0.07 —
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Fig. 5 Temperature field cloud of resistance spot welding
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Fig. 6 Temperature rise curve at the center of the nugget
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Fig. 7 Shape and size of resistance spot welding nugget
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