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Abstract

The undervoltage release plays an important protective role in the high voltage circuit breaker.
When the circuit breaker voltage drops to 35% of the rated operating voltage, the undervoltage
trip is closed and the circuit breaker stops working. One of the key components of the undervol-
tage release device is the operating device which uses the reset spring to realize energy storage. In
order to evaluate the energy storage performance of the reset spring under long-term service, the
stress relaxation of the reset spring under the same stress level and different temperatures was
analyzed by finite element method, and the stress relaxation model of the reset spring was estab-
lished. The finite element model of reset spring with different structural parameters was estab-
lished by SCDM right rotation mode. The stress relaxation simulation analysis was completed to
obtain the variation law of stress and time of the reset spring at 200°C, and the relationship be-
tween load loss rate and time log Int diagram was fitted to determine the stress relaxation rate of
the reset spring. Based on different structural parameters such as wire diameter d, outer diameter
D, pitch t and so on, the corresponding relationship between the structural parameters of the reset
spring and the stress relaxation rate is obtained, which provides a basis for improving the service
life of the reset spring.
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Figure 1. Stress relaxation simulation flow chart of the re-
set spring
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Figure 2. Typical stress relaxation dynamics curves
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Figure 3. 3D model of undervoltage trip operating device
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Figure 4. Finite element model of reset spring
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Figure 5. Stress relaxation curves at different temperatures
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Figure 6. Relationship between load loss rate and logarithm of time
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Figure 7. Meshing of finite element model of reset spring
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Figure 8. Relationship between reset spring stress and time under different structural parameters
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Figure 9. Relationship of stress relaxation rate of reset spring under different structural parameters
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