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Fatigue Damage Study on Satellite Single Machine under Uniaxial and

Multi—axial Random Loads
ZHANG Yu, DONG Haozhi, REN Hailin
(The 38th Research Institute of CETC, Hefei 230088, China)
Abstract; Based on frequency domain theory of random vibration, fatigue damages of a satellite single machine under uniaxial and
multi-axial loads were compared and studied by 3¢ principle and fatigue analysis method of equivalent stress - strain, and the
equivalence of these two test schemes was assessed. The results show that the satellite single machine is sensitive to z direction
excitation, and the fatigue damage of the single machine caused by z direction random load is much larger than that caused by x and

y direction loads; the maximum equivalent stress and fatigue damage accumulation of the single machine under multi-axial random
load are higher than that of uniaxial random load, the equivalent scheme of uniaxial sequential vibration under three orthogonal axes
replacing multi-axis random vibration experiment is insufficient, which requires optimization of experimental scheme from quantitative

perspective.
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