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Shape Optimization of Thermoelastic Fields for Mean Compliance Minimization

Eiji KATAMINE*!, Hiroki YOSHIOKA, Kousuke MATSUURA and Hideyuki AZEGAMI

*I Department of Mechanical Engineering, Gifu National College of Technology
2236-2, Kamimakuwa, Motosu, Gifu 501-0495, Japan

This paper presents a numerical analysis method for shape optimization in order to achieve stiffness maximization
in thermoelastic fields. Mean compliance is used as an objective functional for the shape optimization problem. The
mean compliance minimization problem on the thermoelastic fields is formulated on volume constraint condition. The
shape gradient of the shape optimization problems is derived theoretically using the adjoint variable method, the Lagrange
multiplier method and the formulae of the material derivative. Reshaping is accomplished using a traction method that was
proposed as a solution to shape optimization problems. In addition, a new numerical procedure for the shape optimization
is proposed. The validity of the proposed method is confirmed based on the results of 2D numerical analysis.

Key Words : Shape Optimization, Optimum Design, Computer Aided Design, Thermoelastic Solid, Adjoint Method,
Traction Method
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Fig. 2 2D Thermoelastic body with two holes
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Fig. 3 Nuumerical results: Shapes with finite element meshes and temperature distribution for compliance
minimization problem in 2D thermoelastic body with two holes
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Fig. 4 Nuumerical results: Iterative history for mean compliance minimization problem in 2D thermoelastic

body with two holes
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Fig. 5 Nuumerical results: Shapes with finite element meshes and temperature distribution for thermal

deformation prescribed problem in 2D thermoelastic body with two holes
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Fig. 6 Nuumerical results: Iterative history for thermal deformation prescribed problem in 2D thermoelastic

body with two holes
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(a) Thermoelastic analysis (b) Velocity analysis

Fig. 7 2D Thermoelastic beam with four holes

(a) Initial shape (b) Optimum shape
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(c) Temperature distribution for initial shape  (d) Temperature distribution for optimum shape

(e) Initial shape after deformation (f) Optimum shape after deformation

Fig. 8 Nuumerical results: Shapes with finite element meshes and temperature distribution for compliance

minimization problem in 2D thermoelastic beam with four holes
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Fig. 9 Nuumerical results: Iterative history for mean compliance minimization problem in 2D thermoelastic

beam with four holes
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