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Study on Submerged Arc Welding Power Source With High Commutation Rate AC Square-Wave

QI Bojin, WANG Yipeng, WANG Qu
(School of Mechanical Engineering and Automation, Beihang University, Beijing 100191, China)

[ABSTRACT] A new submerged arc welding (SAW) power source containing two inverting circuits, which is consist of
primary full-bridge circuit inverter and a secondary half-bridge circuit inverter, has been developed. The secondary inverter
is composed of a coupling inductor, a half-bridge circuit realized by two IGBTs and a small power inverter feedback circuit
for voltage spike absorption protection of IGBTs. The current and voltage double closed-loop control technology is adopted
in the primary inverter. A “common lead” control strategy is used in secondary inverter, which makes commutation rate of
current higher. Experimental results show that the submerged arc welding power source works well in polarity exchange
performance with high polarity exchange speed and indecently short current zero-crossing time, which makes welding arc
stable. The submerged arc welding power source has broad prospects of production application.
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Fig.1 Main circuit topology of SAW power source
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Fig.2 Secondary inverter circuit of SAW power source
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Fig.3 Double closed loop control principle
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Fig.4 Current condition when Q, on and Q, off
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Fig.5 Current condition when both Q, and Q, on
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Fig.6 Current condition when Q, off and Q, on
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Fig.7 External characteristic of power source
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Fig.8 PWM signal of secondary inverter circuit
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Fig.9 Drive signal waveform of IGBT
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Fig.10 Output current waveform
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Fig.11 Waveforms of output current commutation process
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