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Abstract: DC-DC power supplies are simultaneously affected by long-term low-dose-rate radiation and
temperature in a space environment. At present, there is no space radiation-temperature coupling effect acceleration
model, and how to evaluate the life of DC-DC power supplies under the coupling effect is a challenge. A life evaluation
method based on a generalized coupled acceleration model and a response surface acceleration model is proposed. First,
the particle swarm optimization algorithm is used to select the optimal acceleration model and estimate its parameters.
Then, the final coupling effect acceleration model is established through model averaging. Finally, a certain type of
DC-DC power supply is taken as the object, the coupling relationship analysis of acceleration performance degradation
data obtained under different stress combinations is carried out, and the proposed method is used to evaluate the life of
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DC-DC power supply under the coupling effect, thus verifying
the effectiveness of the novel method.
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Tab. 1 Stress combinations of radiation and temperature

BhsA  EC AR/ AR
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S1 90 1 8
) 101 100 8
S3 113 1 8
sS4 113 100 8
S5 125 1 8
S6 125 100 8
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Fig. 1 Partial degradation trajectory of output current
from DC-DC power supply under space
radiation-temperatur e coupling effect
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Fig. 2 Analysis of effects of radiation and temperature
stress on output current from DC-DC power supply
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Tab. 2 Results of two-factor analysis of variance between
radiation and temperature for DC-DC power supply
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