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Uniform Deceleration Design for Stepped Shock Absorber in

Circuit Breaker Spring Operating Mechanism

WAN Kun, XI Yanhui, WANG Xiaopeng

(School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The buffered objects in spring operating mechanism are intricate and it is difficult to
minimize the mechanical impact of the system. A method for planning movement of the moving
contact and solving the structural parameters of shock absorber is proposed, and the piston of
two-side-cut stepped shock absorber is designed. Taking a CT-IV spring operating mechanism as
an example, the equivalent dynamic model of the operating mechanism under the action of the
shock absorber is established, and the moving contact is designed to decelerate uniformly.
Combining with kinematic analysis, the ideal buffering force that the shock absorber ought to
provide is calculated. To ensure that the actual buffering force is close to the ideal, according to
the buffer dynamic characteristics of the shock absorber, the design of the piston milling surface
length is transformed into the determination of the maximum milling surface spacing and the
minimum milling surface length, and the spacing of each milling surface is solved according to the
equation of buffering force of the intermediate displacement with the ideal buffering force. The
designing results are verified by a virtual prototype of the spring operating mechanism constructed

in the form of co-simulation of Adams and MATLAB. Compared with the shock absorber in
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operation, the buffering time is increased by 0. 005 s, the buffered end speed is reduced by 63 %,

the breaking curve is gentler, and the moving contact does not stop in the breaking interval.

Keywords: circuit breaker; spring operating mechanism; stepped shock absorber; uniform decel-

eration; dynamic equivalence
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Fig. 1 Schematic diagram of opening process of spring

operating mechanism
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Fig. 2 Schematic diagram of the equivalent components
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system
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Fig. 4 Movement of the moving contact
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Fig. 5 Kinematic sketch under the action of shock absorber
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Fig. 7 Schematic diagram of piston in shock absorber
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Fig. 11 Virtual prototype of spring operating mechanism
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