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Design of Cam Profile Curve Based on the Output Power Characteristic Curve

CHENG Junwen, LI Jundi, HUAN Lu, YANG Chen, PAN Hongwei

(State Grid Xinjiang Electric Power Co. Ltd. Electric Power Research Institute, Urumqi 830001, China)

Abstract: In the past, the circuit breaker spring operating mechanism was designed to first determine the output
force characteristics satisfying the velocity characteristics of the moving contact, and then calculate the cam profile
radius of the moving contact under each stroke according to the equivalent principle of equal work or power according
to the required output characteristics. Finally, the cam profile curve is fitted. In this paper, the contour curve in the
closing stroke of the wobbler-follower disc camshaft equipped on the spring operating mechanism of the vacuum
breaker is designed as a model. In the previous design method, the principle of using the instantaneous center of the
speed and calculus is proposed. The method of the cam profile curve solves the cumbersome repeat calculation of the
conventional design method, and can not only easily obtain the cam profile satisfying the output force characteristic
curve, but also quickly obtain the pressure angle of each stroke on the cam. The comparison of the cam profile curve
and the actual cam profile curve during the closing process of the vacuum circuit breaker obtained by this method ver-
ifies the correctness of this method, and has a certain degree of design for the cam profile that meets the ideal closing
characteristics in the spring operating mechanism. The design of the spring operating mechanism to meet the ideal
closing characteristics of the cam profile has a certain reference value.

Key words: vacuum circuit breaker; spring operating mechanism; closing process; cam mechanism
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Fig.1 Equivalent Curve
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Fig. 2 Schematic diagram of the swinging roller follower
cam mechanism
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Fig.3 Schematic diagram of GSR vacuum circuit breaker
spring operating mechanism
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Fig.4 The displacement curve of the moving contact
during the actual closing of the prototype
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Fig.5 Cam gear ratio required for moving
contact distance
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Fig. 6 The theoretical and actual meshing curve of the
cam when closing the opening stroke
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Table 1 Comparison of partial values of theoretical value

rand actual value r of cam engagement curve

0/(°) R/mm r/mm 0/(°) R/mm r/mm
50 42.12 42.05 105 45.64 45.99
60 42.31 42.30 115 46.64 47.04
70 42.73 42.79 125 47.69 48.15
80 43.38 43.53 135 48.80 49.30
85 43.79 43.98 145 49.96 40.47
90 4422 44.46 155 51.14 51.66
95 44.68 44.95 165 52.34 52.85
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