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Research on the Application of Arplas Welding on the Side Wall D-pillar
of the Body in White

SHI Zengchao, LIU Jie", SUN Li

Chonggqing SERES New Energy Automobile Design Institute Co., Ltd., Chongqing 401135, China

Abstract: Taking the D-pillar of the side wall in the body-in-white (BIW) of a specific vehicle model as the research object,
this study explored the feasibility of applying Arplas welding technology. By comparing the joint performance of galvanized
steel sheets combined with B280VK steel and DCO1 steel using traditional resistance spot welding and Arplas welding, the
mechanical properties and failure modes of the two welding processes were investigated through tensile testing, fracture
morphology analysis, and structural design optimization. Experimental results showed that both resistance spot welding and
Arplas welding joints exhibited pull-out fracture during tensile testing. For the DCO1 steel combination, the average maxi-
mum tensile force of Arplas welding joints was 3 351 N, while that of resistance spot welding joints was 3 589 N, indicating
comparable strength between the two methods. Scanning electron microscopy (SEM) observations revealed deeper and more
uniformly distributed dimples on the fracture surfaces of Arplas welding joints, suggesting a more pronounced ductile frac-
ture characteristic. In terms of appearance quality, Arplas welding achieved a smooth surface without visible indentations,
even after painting, whereas resistance spot welding left obvious indentation marks that compromised surface aesthetics. To
address the structural characteristics of the BIW side wall, process adaptation strategies were proposed: curvature radius
should exceed 150 mm, overlap width should be within 4-7 mm, and a three-layer structure should be optimized into a two-
layer configuration to avoid incomplete welding risks. The study demonstrated that DCO1 steel combined with Arplas weld-
ing better met the manufacturing requirements for BIW side walls, as the joint strength and surface quality satisfied both

functional and aesthetic demands. This work provides theoretical support and practical guidance for upgrading welding pro-
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Fig. 1 Schematic diagram of dimpling and welding equipment
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Table 1 Comparison of welding process parameters
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Fig.3 Folding length and angle of the outer side panel
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Table 3 Requirements for folding length of parts in Arplas welding
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Table 4 Requirements for overlap width of parts in Arplas welding
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Table 5 Welding process parameters
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Table 6 Welding results of galvanized steel plate and DC01
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Table 7 Welding results of galvanized steel plate and B280VK
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