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} Abstract )

The objective of this study is to integrate reliability analysis into shape optimization problem using the evolutionary
structural optimization (ESO) in the application example. Reliability-based shape optimization is formulated as volume
minimization problem with probabilistic stress constraint under minimization max. von Mises stress and allow stress.
Young’s modulus, external load and thickness are considered as uncertain variables. In order to compute reliability
index, four methods, i.e., reliability index approach (RIA), performance measure approach (PMA), single-loop single-
vector (SLSV) and adaptive-loop (ADL), are used. Reliability-based shape optimization design process is conducted
to obtain optimal shape satisfying max. von Mises stress and reliability index constraints with the above four methods,

and then each result is compared with respect to numerical stability and computing time.
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Table 1 Results of a Fillet mesh accuracy

Volume (%) | max. von Mises (MPa) |Time ratio
(a) 20.0 127.74 1.00
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Fig, 6 The results of DSO and RBSQ with 3 uncertainties
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Fig. 10 The results of DSO and RBSO with 3 uncertainties

Table 4 Results of a Torque_Arm

V‘E},}(‘;"e M’;‘i’s“ (fﬁ;‘a) Reliability | Time
DSO | 41.69 2406.2 005 | 1.00
RIA | 44381 1985.8 300 | 888
PMA | 4481 1985.8 300 | 945
SLSV | 44.60 1998.3 298 | 461
ADL | 4481 1985.8 300 | 247
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