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Fig. 1 Variables of Delta spot welding process

Table 1 Experiment conditions of each variable

1 2 3
Up slope time Oms 50ms 100ms
Main current time 50ms 100ms 200ms
Down slope time Oms 150ms 300ms
Electrode force 2kN 3 kN 4 kN
Pre-force time -20ms Oms 20ms
Holding time Oms 50ms 100ms
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Table 2 Result of up slope time test

Oms 50ms 100ms
Strength 221.17kgf 219.54kgf 186.23kgf
Defect crack X X
Table 3 Result of main current time test
50ms 100ms 200ms
Strength 216.72kgf 219.54kgf 219.89kgf
Defect X X crack
Table 4 Result of down slope time test
Oms 150ms 300ms
Strength 212.67kgf 215.59kgf 216.46kgf
Defect porosity crack X

647



Table 5 Result of electrode force test

Table 8 Optimal value

2kN 3kN 4kN Current level U}z.slope Mautl. current Dov:n slope
Strength 212.67kgf 186.35kgf X me 1me me
Defect X X X 17kA 20ms 100ms 300ms
Force 1 Force 2 Pre.- force Holding time
Table 6 Result of pre-force time test time
-20ms Oms 20ms 1 .9kN S5kN 20ms 100ms
Strength 224 87kgf 221.16kgf 219.54kgf
Defect crack crack X Table 9 Result of prediction and experiment
Prediction Strength Estimated Strength
Table 7 Result of holding time test 261.06kgf 256.52kef
Oms 50ms 100ms
Strength 224 81kgf 220.02kgf 219.54kgf Table 901] /\1 §] & ?"i“ﬁ < %_5_]_04 O:ﬂ_il__% 701_}_%)\,3,’}_ /‘ézﬂ 2
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Fig. 2 Love curve for optimal test
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