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Optimization of Cam Structure of Vacuum Circuit Breaker Spring
Actuator and Virtual Prototyping Validation Analysis
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(1. State Key Laboratory of Reliability and Intelligence of Electrical Equipment, Hebei University of Technology, School of Electrical
Engineering, Tianjin 300401, China; 2. Tianjin Yaohua Dingxin Intelligent Technology Co., Ltd, Tianjin 300308, China)

Abstract The initial closing speed characteristic of the actuator is a key factor affecting the closing reliability
of the vacuum circuit breaker. In order to reduce the dynamic impact and achieve reliable closing performance, the
spring operating actuator of a 10 kV AC vacuum circuit breaker is taken as the research object, the initial closing
motion characteristics of the vacuum circuit breaker are determined as the design goal, and the response surface
method is applied to optimize the cam structure parameters. The motion characteristics have been optimized by
adjusting the cam structure parameters and the preload of the closing spring. The comparative analysis results
indicate that under the premise of ensuring the motion characteristics of the actuator, the reliability of the closing
operation can be improved by optimizing the cam with the initial closing speed.

Keywords Vacuum circuit breaker, Spring operating mechanism, Cam, Closing motion characteristics,

Response surface method
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Fig. 3 Diagrammatic sketch of spring actuator
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Tab. 1 Motion pair setting of virtual prototype for spring actuator
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Tab.2 Three factors and response using response surface

method
A R,/mm Xe,/mm F/N V/Am/s)

1 24.3 27.5 4700 0.647
2 27.3 27.5 4700 1.764
3 24.3 29.5 4700 1.935
4 27.3 29.5 4700 1.33
5 24.3 28.5 3800 1.016
6 27.3 28.5 3800 1.224
7 24.3 28.5 5600 1.578
8 27.3 28.5 5600 1.621
9 25.8 27.5 3800 1.016
10 25.8 29.5 3800 1.5

11 25.8 27.5 5600 2.144
12 25.8 29.5 5600 1.875
13 25.8 28.5 4700 1.875
14 25.8 28.5 4700 1.87
15 25.8 28.5 4700 1.868
16 25.8 28.5 4700 1.876
17 25.8 28.5 4700 1.874
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Tab.3 Regression model analysis of variance

FEKE  EEVEHFM ogr Ms A P %4
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