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Parametric Design of a Rotary Adapter under Multiple Response Constraints

Based on Surrogate Model Optimization”

Ren Chenhui’  Zhang Yongqgiang Luo Jinhan Xing Bo
(AECC Commercial Aircraft Engine Co. LTD. , Shanghai 200241, China)

Abstract Finite element analysis models were established for a rotary adapter by parameterizing the
cross-section outlines. With the natural frequency and local maximum stress as constraints, lightweight
optimization design of the adapter plate was carried out. Based on the amount of variables and high cal-
culation cost of the optimization model, the radial basis function surrogate model taking in account spa-
tial constraints was combined with global random optimization algorithm. Results show that the fitting
errors of the first natural frequency and local maximum stress of the adapter meet the requirements of al-
lowable values, and the fitting R* values are 0. 979 and 0. 938 respectively. The relative deviations be-
tween the predicted value of frequency and stress of the optimized solution and the true value at different
speeds are less than 10% . and the maximum absolute deviation values are 35. 2Hz and 16. 2MPa, respec-

tively. The optimization process adopted can be effectively used for the design of the adapter.
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Fig. 1 Parametric configuration of a rotary adapter
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find: X ={a,d,,d,,t}"
min: mass(X)

1<<a <55 mm

16 << d, <180 mm

10 <<d, < 168 mm

4 <t <8 mm
site: dy+d, <R —r —w,

freq(X) = 3n/60 Hz

6 mises (X)) << 300 MPa

d,tan(a) << 30 mm
KA X TS B R, mass (X)) Ry #7545 5 0 1
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AR 0y (X o) JFEHAF T 0 (BRAL rpm) 5%
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Fig. 2 Flow chart of the optimization design process
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