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Abstract

In this study, the effects of welding current intensity (9 and 10 kA) and holding time (5 and 40
cycles) on the energy absorption and failure mode of a dissmilar joint between DP590 and
HSLA440 steels in the resistance spot welding process were investigated. For this purpose, four
parameter combinations were prepared, and a tensile-shear test was performed on each sample.
The results showed that increasing the current from 9 to 10 kA at a holding time of 5 cycles led to
an increase of about 1 kN in strength; however, at a hold time of 40 cycles, changing the current
resulted in a decrease of approximately 1.6 kN in strength. Therefore, the role of current is limited
and dependent on the saturation of the weld nugget diameter. In contrast, increasing the hold time
from 5 to 40 cycles had the most significant effect, increasing the energy absorption by about 217
J. Failure mode analysis also revealed that samples with longer hold times predominantly
exhibited pull-out failure (PF), absorbing significantly more energy compared to interfacial failure
(IF). Overall, the results indicate that controlling cooling through increasing the holding time is
the most effective factor in enhancing absorbed energy and altering the failure mode in
DP590/HSL A440 joints.

Keywords. Resistance spot welding, Fracture mode, Energy absorption, Advanced high-strength steels,
Automotive stedls.
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