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Fatigueife design of flexible segments for the flexible mechanism

LIU Hua'*> LIU Weigi' GAN Pengpeng' FENG Rui' WEI Zhonglun' ZHANG Jian'’
(1. State Key Laboratory of Applied Optics Changchun Institute of Optics Fine Mechanics
and Physics Chinese Academy of Sciences Changchun 130031 Jilin China)
(2. Graduate School of Chinese Academy of Science Beijing 100039 China)

Abstract: Surrounding the question of flexible segment fatigue life for the flexible mechanism the supporting mechanism of
moving mirrors based on Michelson interferometer in Fourier-Transform spectrometer related formulas are used to determine the
parameters by which a finite element model is established for the flexible segments; then according to the properties of these ma—
terials a SN curve of fatigueife is fitted to validate the simulation results for the flexible segments by the use of fatigue analysis
software msc. fatigue. The results show that the number of life cycle is totally 5.83 x 10°  within the scope of Nf{ 1 x 10’ ~ 1 x
107)  which belongs to the category of high-eycle fatigue. The materials within the number of life-cycle belongs to the scope of
stress and its stress is proportional to its strain which proves the reasonability of the materials and parameters of flexible seg—
ments. Therefore the conclusion is helpful to understand the life condition of the whole mechanism.
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0.1 83.153 | 43.669 | 30.341 | 23.646 | 20.149
0.2 332.56 184.46 132.51 105.73 89.299
0.3 748.11 433.38 318.61 258.47 220.87
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Node 5430 5438 5444 5452 5462
5468 5485 5499
582810 Node
8881 8887 8897 8903 8905 8921 8927 8937 8943

8947 8953 8966

Time/s

8.18+001
7634001

582810 10 o
Node Damage/10 % | Life Repeats/10'® | Life Repeats/10° Log life Log damage Log Eq. life
5430 1.716 5.828 5.8281 5.7655 -5.7655 13.766
5438 1.716 5.828 5.8281 5.7655 -5.7655 13.766
5444 1.716 5.828 5.8281 5.7655 -5.7655 13.766
5452 1.716 5.828 5.8281 5.7655 -5.7655 13.766
5462 1.716 5.828 5.8281 5.7655 -5.7655 13.766
5468 1.716 5.828 5.8281 5.7655 -5.7655 13.766
5485 1.716 5.828 5.8281 5.7655 -5.7655 13.766
5499 1.716 5.828 5.8281 5.7655 -5.7655 13.766
8881 1.716 5.828 5.8281 5.7655 -5.7655 13.766
8887 1.716 5.828 5.8281 5.7655 -5.7655 13.766
8897 1.716 5.828 5.8281 5.7655 -5.7655 13.766
8903 1.716 5.828 5.8281 5.7655 -5.7655 13.766
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Node Damage/10 =® | Life Repeats/10" | Life Repeats/10° Log life Log damage Log Eq. life
8905 1.716 5.828 5.8281 5.7655 -5.7655 13.766
8921 1.716 5.828 5.8281 5.7655 -5.7655 13.766
8927 1.716 5.828 5.8281 5.7655 -5.7655 13.766
8937 1.716 5.828 5.8281 5.7655 -5.7655 13.766
8943 1.716 5.828 5.8281 5.7655 -5.7655 13.766
8947 1.716 5.828 5.8281 5.7655 -5.7655 13.766
8953 1.716 5.828 5.8281 5.7655 -5.7655 13.766
8966 1.716 5.828 5.8281 5.7655 -5.7655 13.766
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