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Optimum design of double voltage rectifier circuit for space electron beam welding
power supply

BAI Fenggiang', QU Yanbin', LI Hedan>, YUAN Wenbin’, LIU Xin®

(1. Harbin Institute of Technology(Weihai), Weihai 264209, China; 2. Beijing Institute of Control Engineering,
Beijing 100190, China)

Abstract: Lightweight and miniaturization are the important goals of space electron beam welding power supply
design. The use of voltage doubling rectifier circuit can effectively reduce the weight and volume of power supply.
However, in the traditional empirical formula design, the use of equal capacitance mode, the total capacitance value
is larger. An optimal design method of voltage doubling rectifier circuit is presented. Compared with the traditional
design method, the difference of output voltage ripple and of output voltage is less than 3% and 5%, Respectively,
when the total capacitance is reduced by 33%. By analyzing the working principle of voltage doubling rectifier
circuit, the optimal design formula of voltage doubling rectifier circuit is deduced. The voltage doubling rectifier
circuit is designed by using the optimal formula. The correctness and feasibility of the design method are verified

by PSPICE simulation and experimental platform.
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Fig. 1 Schematic diagram of half-wave voltage multiplier circuit
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Fig. 2 Conduction circuit of AC power supply in positive half cycle
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Fig. 3 Conduction circuit of AC power supply in negative half cycle
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Fig. 4 Schematic diagram of experimental circuit
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Tab. 1 Experimental circuit parameters Tab. 2 Theoretical calculation results
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