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Reliability robust design optimization based on
response surface method

PENG Mao-lin, YANG-Zi-chun, \CAO Yue-yun, CHU Zhu:li
(School of Power Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract: To-solve \the problem of-reliability_robust design optimization of structure
with implicit limit state functions and limit output-performance functions, the robustness of
the performance,\ reliability\sensitivity-robust and six sigma robust design were integrated,
and a reliability robust design optimization model based on response surface method was
presented involving the detailed.ealculation processes of the method. The second-degree pol-
ynomials were introduced to simulate the output performance functions and the limit state
functions of the strdcture. The equations of the first order reliability index, the mean value
and the standard deviation of the structure were calculated based on the response function.
Then taking the structural reliability as the basic constraint condition, the final optimization
result with the sequential quadratic programming method was obtained. Finally the example
was introduced to explain and validate the model. The method was used to design the model
lines of a gas turbine blade. After design optimization, the results indicate that the aerody-
namic efficiencies of the guide blade and working blade increase by 1. 5% and 6.4 % respec-
tively, and the maximum stress and the maximum strain of the working blade decrease by
7.9% and 5. 6% respectively. The intensity structural reliability of the working blade in-
creases from 91.3% to 99.9%.
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Table 1 Size design optimization results of simply supported [-beam with different methods
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Table 2 Comparison of turbine blade model line parameters before and after design optimization
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Table 3 Design optimization results of target parameters of turbine rotating blade
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Table 4 Design optimization results of
target parameters of turbine
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