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Concurrent structural and material optimization of turbine frame
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Abstract: Based on the traditional structural optimization method, a structural/material
optimization method for turbine frame was developed in consideration of the effects of struc-
tural parameters and properties of materials on the performance of turbine frame. The origi-
nal optimization problem was decomposed into structure level and the material level. The
first one was solved by feasible direction method while the second problem was solved by
parallel genetic algorithms. A distributed computer system was designed by C language and
employed to obtain the optimal material combination and structural parameters of one typical
turbine frame. The result shows that the structure/material optimization may obtain better

design than structure optimization. In the examples, compared with the worst material
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combination, the mass of the optimal material combination is reduced by 29. 0%.

Key words: turbo-fan engine; turbine frame; concurrent structural and material optimization;

distributed computation; parallel genetic algorithm
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Fig. 1 Sketch of the structure of turbo-fan engine rotor
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Table 2 Results of the single material optimization

RS m/kg a/ (") h/mm
GH3039 27.683 0 4,198
GH3044 22.943 12.0 2.537
GH4033 22.401 12.0 2.807
GH4037 25.477 12.0 3.359
GH761 20.726 12.0 2.473

Table 3 Concurrent material and structure optimization
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