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ABSTRACT: The work aims to predict the stress relaxation of spacecraft springs under long-term storage and the resulting
evolution of separation system performance. Spring accelerated degradation testing and multi-body dynamics methods were in-
tegrated to predict the evolution of separation performance. Through temperature-accelerated testing, a stress relaxation consti-
tutive model for the spring was established, and the nonlinear decay law of spring force under multiple temperature profiles was
predicted. A multi-body dynamics model of the separation system was constructed, and the spring relaxation effect was incorpo-
rated to develop a separation system performance evolution model. The spring exhibited a high stress relaxation rate of 5.6%

within the first 2 years of storage. After 20 years of storage, the spring force loss was approximately 6%. With increasing storage
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time, the spring stress relaxation effect caused a decline in separation performance, leading to a 2.1% reduction in separation

velocity and 3.1% reduction in separation distance at the expiry of storage life. Under parameter dispersion, the maximum sepa-

ration angle was 0.408°, which was below the attitude threshold. In conclusion, springs exhibit significant stress relaxation ef-

fects during storage, increasing the risk of separation failure. Stress relaxation effects have effects on velocity, distance and atti-

tude of separation, which should be considered in the initial stage of design.
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