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Dynamic Characteristic Analysis on the Elastoplastic Spring Operating

Mechanism of High Voltage Circuit Breaker with Clearance
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Abstract: An elastoplastic finite element dynamic model for the spring operating mechanism of a
high voltage circuit breaker with clearance was established based on the collision theory and
Johnson-Cook model. The wide-band nonlinear dynamic characteristics due to the high power
pulse in mechanical system were studied. And the mechanism of extrusion deformation and
structural failure of pin and sleeve was analyzed. Moreover, the dynamic explicit integration
method was used to verify the model, and the accuracy of the model was proved by experimental
tests and energy equilibrium theory. Simulation results indicate that the clearance causes the
inner contact and impact between the pin and sleeve, and the elastoplastic behavior leads to the
extrusion deformation of the components. The input energy of the mechanism is allocated by the
clearance and elastoplastic behavior. These factors must be taken into account for obtaining more
accurate dynamic responses. The collision energy in joint can be transferred from partial input
energy by increasing suitable clearance, thus the elastic deformation and impact vibration will be

reduced. This may provide a reference for the research of mechanical operating mechanism.
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