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Effect of Process Parameters on Condenser Discharge
Weldability of Thin Gauge Steel
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ABSTRACT

Effect of process parameters on the quality of condenser discharge weld for coated sheet steels
was discussed. The welding specimens were coated with pure Zn of 20/20 g/m2 in the
production line. Direct measurments of welding parameters such as the discharge current, the
pressures and the voltage drop across the electrodes were carried out with welding process
monitoring system. High speed camera was also utilized to analyze the weld formation process.
Test results indicated that the relation between weld strength and applied energy was stabilized
at the acceptable welding heat input range. It was thought that the acceptable welding heat input
should be redefined based on the monitored data because the calculated value of the welding
heat input could hardly be utilized if the discharge condition was changed. Mechanical test
results and high speed photographs showed that expulsion deteriorated the weld quality and the
strength at the same time especially when the size of the spatter was large enough to carry the
molten metal, which should form the nugget, out of the welding spot. Results also
demonstrated that the discharge current should be applied at the appropriate time during the
process because sufficient nugget was not produced if the time was deviated from the optimum
range.
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Table 1. Chemical compositions and physical properties of base metal
c Si Mn p (I&'Psa) (K'ui) Surface condition
0. 0030 0.017 0.063 0.015 0.0130 290 159 Zn20/20g/m*
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Table 2. Major specifications of the welding system

Charge Capacitance Welding Transformer
voltage P pressure windings
475V max. 27, 000pF 5. 9kN 10-90(8 steps)
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Fig. 2 Schematic diagram of instrumentation for the
welding parameters
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Table 3. Welding conditions

Charge voltage (V) Welding pressure (kN)

Forging pressure (kN) No. of windings (turn)

100-350 2.45, 2.94, 3.43

3.43, 4.12 20, 40, 60, 80
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Fig. 8 Macroscopic view of welds which were
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