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Fatigue Equivalent Analysis of Satellite in Transport Process

FU Guo—gqing'?, CHEN Li*, ZHANG Li*, WANG Ke—han’
(1. School of Mechanical Engineering, Shanghai Jiaotong University, Shanghai 200240, China;
2. Shanghai Institute of Spacecraft Equipment, Shanghai 200240, China)

Abstract: The loading spectra of various road sections of satellite transport to launch site were measured based on the
principle of current widely used rain flow counting method combined with Miner” s rule. Pretreatment was carried out on the loading
spectra using rain flow counting method. The application instance of analysis and evaluation on fatigue generated by the transport
process based on Miner rule. A practical fatigue equivalent analysis method based on the acceleration signal spectrum loading for
various transport conditions was put forward. The purpose was to provide reference for assessment of products withstanding
mechanical environment and fatigue damage.
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Fig. 1 Rain flow counting method
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Table 2 Test conditions of typical model satellite identification level vibration
R /Mz 5~10 10~12 12~ 14 14 ~24 24 ~ 25 25~32 32~35 35~42 42 ~ 44 44 ~ 100
MEE 3.0mm  1.2g  12gF309¢ 09g 09gT7t#|1.0g 1.0g 1.0gFF1.1g 1.1g 1.1gFt51.15¢ 1.15¢
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Table 3 Relative damage sequence on control interface of sinusoidal vibration with different order of magnitude
[Laliel e Pl 1 il 2 il 3 i 4 R-D PR 45 13 R-D 2 1EH
0.1 0.0371 0.0316 0.0395 0.0370 0.0363 0.0013
0.2 0.2971 0.2530 0.3157 0.2961 0.2905 0.0844
0.3 1.0028 0.8539 1.0655 0.9993 0.9804 0.9611
0.4 2.3768 2.0240 2.5256 2.3687 2.3238 5.4000
0.5 4.6420 3.9532 4.9328 4.6264 4.5386 20.5988
0.6 8.0220 6.8311 8.5238 7.9945 7.8428 61.5101
0.7 12.7390 10.8475 13.5355 12.6949 12.4542 155.1077
0.8 19.0150 16.1922 20.2046 18.9499 18.5904 345.6039
0.9 26.8440 22.8982 28.5325 26.8323 26.2768 690.4676
1.0 36.8230 31.4105 39.1393 36.8070 36.0450 1299.2384
1.2 47.7660 40.6980 50.6170 47.5690 46.6625 2177.3889
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Fig. 7 Fitting curve of equivalent damage by four points average
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