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Research on the Robustness of Airborne Evaporation
Circulatory System Structure

Zhang Yi, Guo Yinsai
(College of Mechanical Engineering, Xijing University, Xi’an 710123, China)

Abstract: As the fatigue life of airborne evaporation circulatory system structure is susceptible to the influence of
external and internal environment, it does not satisfy the design requirements. Based on stochastic finite element
method and considering the variability of design variables and other random variables, a mathematic model of
the robustness optimization of fatigue life is established. By introducing the weight factor a, the robustness of
fatigue life problem is transformed into the double objective problems of mean and standard deviation of fatigue

life, which effectively reduces the sensitivity of the design variables for fatigue life and improves the robustness

of fatigue life by setting the power factor of mean and standard deviation of fatigue life.
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Table 1 Random variables of ten structure parts
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Fig. 1 Structure of airborne evaporation

circulatory system
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Table 2 The optimization results of ten structure parts

iR TR TR W a=0 @=0.25 ¢=0.50 a=0.75 ¢=1.00
WA A /m? 0. 005 0.012 0.009  0.009 241 0.009 392 0.009 516 0.009 621 0. 009 742
¥ Em i EQnT) /R 15. 821 20.412 16. 391 17. 254 17. 856 18.146 18.912 19. 237
R FE AR o(InTo /R — — 0.612 4 0.547 8 0.524 1 0.501 4 0.485 6 0.461 8
% 3 Monte-Carlo #8478 X 15 45 R 19 A
Table 2 Verification of calculation results by Monte-Carlo method
it xR TR ER e a=0 @=0.25  &=0.50 a=0.75 «=1.00
W EAEE EQnT) /R 15. 820 20,411 16.392 17. 255 17.857 18.145 18.910 19. 236
R FE AR o(InT /R — — 0.6211 0.548 9 0.5216 0.5020  0.48230 0.4621
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