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Fig.1 Aero-engine combustor casing structure
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Fig.2 Mixed model of solid element and shell element
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Fig.3 Boundary conditions and torque
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Fig.4 Pressure load and axial force
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Fig.5 Wall thickness distribution in the design domain
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Fig.6 Casing stress distribution
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Fig.7 Topology optimization model
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Fig.12 Casing pressure test scheme
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Fig.14 Sealing design of flange
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Fig.15 Strain gauge position
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Fig.17 Strain test data of ultimate case
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Fig.19 Real tress-strain elastic-plastic curve
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Table 1 Comparison of experimental and simulated strain data

T | Mg | RERas e BRI/ M4 9 /e X2 /%
A2 3187 3139 -1.51
AX1 4760 4609 -3.17
BI 1986 2069 4.12
B2 3157 3010 4.66
iiif CX7 4110 3953 -3.82
D8 2649 2676 1.01
E2 3071 3102 1.00
EX2 3596 3793 5.48
G2 3460 3523 1.82
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Lightweight Design Method of Aero-engine Combustor Case

Xu Fanfan', Yang Mei', Chai Xianghai', Yan Kun?, Ni Xiaogin'
1. AECC Commercial Aircraft Engine Co., Ltd., Shanghai 200241, China

2. Dalian University of Technology, Dalian 116024, China

Abstract: A thickness optimization design method is established for the lightweight design requirement of aero-engine
combustor case. The thickness of each element is taken as design variable. The optimization objective is the total
strain energy of design domain. An optimal thickness distribution is achieved by the thickness optimization design
method in this paper. For the weight reduction optimization mount of combustor case and flange, topology
optimization based on variable density method is used. The density of element is taken as design variable and the
flexibility is taken as the optimization objective. The two methods have their own features. The former method is more
suitable for the preliminary design stage to obtain a good initial wall thickness distribution, while the latter is suitable
for the detailed design stage to carry out local structure lightweight design. Finally the load carrying capacity of the
optimized design is verified by the pressure test, which shows the effectiveness and feasibility of the approaches
proposed.
Key Words: thickness distribution
optimization

aero-engine; combustor case; lightweight design; topology optimization;
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