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Design Research for DC High-speed Switch Mechanism

JIA Wei, NIU Wanyu, WANG Rui, ZUO Libo
(XJ Group Corporation, Henan Xuchang 461000, China)

Abstract: DC high-speed switch is the guarantee of safe operation for the large capacity DC power supply
system, its opening speed and inherent opening time will influence the quickness and reasonable reliability of DC
high-speed switch directly.The working principle of DC high-speed repulsion mechanism, structure form,
advantage and disadvantage of operating mechanism, keeping mechanism and buffering mechanism are analyzed
and researched. The structure forms for two kinds of operating mechanisms, two kinds of keeping mechanisms,
and four kinds of buffering mechanisms are summarized. According to the research results, the two typical
schemes are the operating repulsion mechanism of one coil +keeping mechanism of permanent magnet and the
operating repulsion mechanism of double coils+keeping mechanism of disc spring style, which provides guiding
principles for design and testing of DC high-speed switch mechanism, and is a reference to other related engineering.
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Fig. 1 Working principle of electromagnetic

repulsion mechanism
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Fig. 2 Construction of repulsion plate-disc coil

B3 WEXLEEN
Fig. 3 Construction of double disc coil
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Fig. 4 Construction of solenoid coil
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Fig. 5 Modular structure
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Fig. 6 Schematic diagram for permanent

magnet mechanism
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Fig. 7 Schematic diagram for single disc spring

keeping mechanism
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Fig. 8 Schematic diagram for combination of disc spring
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Fig. 9 Moderation theorem for air cylinder (oil cylinder)
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Fig. 10 Design scheme for DC high-speed switch
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