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Multi-objective optimization method for high pressure turbine

casing based on thermal-structure coupling analysis
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Abstract; An axisymmetric parameterized high pressure turbine (HPT) casing model
was established after HPT casing structure was analysed. Based on the thermal-structure
coupling deformation and parameter sensitivity analysis result, 12 key structure parameters
were selected as optimization variables. Taking the casing mass and the hook area average ra-
dial displacement as the multi-objective function, the second generation non-dominated sor-
ting genetic algorithm (NSGA-]] ) was adopted to solve this multi-objective optimization
problem. The optimization result showed that the optimal strengthening ribs structure was
more efficient at heat conduction, and other optimal structure was more efficient at losing
weight. After the optimization, the model weight and radial displacement were lessened sim-

ultaneously.
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Fig.1 Two-dimensional structure sketch of an

aero-engine HPT casing
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Axisymmetric parameterized HPT casing model
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Fig. 4 Optimization process of HPT casing
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Fig. 6 Finite element model of casing
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Table 1 Property of casing materials
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Bk IR ¢/ W o/ FIARB A/ é)%ﬂa’;’ﬂif%ﬁ a/ PP E/ HEEVy=4
C (kg/m®) (W/(m =« C)) (1070 /C) GPa p
20 8240 195.0 0.3
100 8240 14.7 11. 82 0.3
200 8240 15,9 12. 94 0.3
300 8240 17. 8 13.53 182.5 0.3

GH4169
400 8240 18. 3 14. 10 170. 5 0.3
500 8240 19.6 14. 40 166. 0 0.3
600 8240 21.2 14.81 162. 0 0.3
650 8240 155. 0 0.3
20 8280 160 0. 36
100 8280 16.7 8.5 0. 36
200 8280 17.6 8.0 0. 36
300 8280 19.0 7.9 145 0. 36
GHY07

400 8280 201 8.3 142 0. 36
500 8280 21.3 8.7 138.5 0. 36
600 8280 22.6 9.6 136 0. 36
650 8280 123.5 0. 36
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