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Analysis of CD stud welding process and defects
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ABSTRACT

In this study, modeling of the CD stud welding system was conducted considering mechanical and electrical
components. The electrical components such as arc resistance, cable resistance, capacitance, internal resistance and
cable inductance were found to affect the output waveform significantly. The calculated results showed good
agreements with the experiment results within 20% error. The main defect of CD stud welding with 1010 steel stud
and SS400 steel plate was the void trapped between stud and base metal. The effect of the spring force and stud tip
size on void formation was investigated.
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Fig. 2 RLC equivalent circuit modeling
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Table 1 Constants for calculation

Meq 0.127 kg
R_arc =m(P) " m = 38.1
n=-0.763
R_gun_cable 6.3 mQ
L_gun_cable (triangular form) 7.4 uH
R_gnd_cable 3.5 m&Q
L_gnd_cable (triangular form) 6.9 ¢H
R_shunt 0.1 m&
C_ps 11300 #F
R_internal 9.0 mQ

3.2 38 #H$ AT (Parametric study)
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Fig. 3 Effect of internal resistance
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Fig. 4 Output waveform
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Fig. 5 Defects of CD stud welding
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