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This paper aims at investigating on the influence of welding current
on the quality of AISI304 resistance spot welds. Mechanical
properties of the spot welds (peak load, failure energy and failure
mode) were evaluated using tensile-shear test. The relationships
among welding current, weld fusion zone characteristics and failure
behavior were studied. Generally, it was observed that increasing
fusion zone size is accompanied by an increase in load carrying
capacity and energy absorption capability. However, when
expulsion occurs, despite of almost constant weld fusion zone size,
energy absorption capability reduces significantly due to increase
in electrode indentation depth. Considering the failure mechanism
in the tensile-shear test, minimum required fusion zone size to
ensure the pullout failure mode was estimated using an analytical
model.
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Fig. 1. Schematic curve load —displacement in the
tensile - cutting test
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Table 1. Chemical composition of austenitic stainless steel sheets used in this study

Element C Mn P S

Cr Ni Mo Cu Nb Fe

304 0.035 1.08 0.038 0.004 0.388

18.47 9 0.561 0.462 0.016 Base
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Fig. 2. Welding program used in this study
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Fig. 4. a) Macrostructure, b) microstructure a boiling point in austenitic stainless steel
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Fig. 5. Hardness profiles of a sample point weld stainless steel 304 sheets
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Table 2. Welding current effect on the weld button diameter, melt protrusion occurred and failuremode
welding flow (kA) 5 6 7 8 9 10 11 12 13 14
Mode of failures IF | IF | IF | PF | PF+ST | PF+ST PF PF+ST | PF+ST | PF+ST
diagonal of weld button | 5| 36| 45| 58| 57 6 6.8 65 | 67 | 66
(mm)
Melt protrusion No | No | No | No No light | medium | medium | intense | intense

If: Interfacial mode, PF: Pherpheral mode, ST: Sheet traring
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