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Minimization of Welding Time for an AC Resistance
Spot Welding System With 60Hz Transformer
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ABSTRACT

This paper deals with a method to minimize the welding time for an AC spot welding system. The spot
welding system using a conventional SCR type circuit has a disadvantage of slow control speed and no precise
current control. Therefore, recently, the using of inverter type welding system is increasing. Conventional
welding machine adopts several tens of switching devices connected in parallel to obtain a huge current of
several thousands ampere with a short welding time. This paper analyzed a welding system consisting with 4
IGBT switches for a full-bridge inverter and conventional 60 [Hz] transformer. The simulation and experimental
results show the validity of the proposed method.
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Fig. 2 Comparison between DC and AC welding in series
welding method
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Fig. 3 Principle of ohmic welding
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Fig. 4 Spot welding time cycle
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Fig. 5 Circuit diagram of the proposed
SPOT welding machine
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Table 1 Specification of down transformer

A7 145 A% | 20 [V]
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A7 245 Aw | 150 [A]
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Fig. 6 Block diagram of the proposed scheme
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Table 2 Parameters for simulation
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Wety] 2242 Ag 16 [uQ]
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(f) 1 [kHz) (1000 [Al/div, 500 [us]/div)
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Fig. 8 Output current simulation result
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(f) 1 [kHz] (1000 [Al/div, 500 [us]/div)
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Fig. 9 Output current experiment result
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Fig. 13 Welding result of 0.2mm thick nickel
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