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TOPOLOGY OPTIMIZATION OF FORMING MOLDS
FOR THERMAL CONDUCTIVITY PROBLEMS
WITH THERMAL RADIATION BOUNDARY CONDITIONS
DEPENDING ON DESIGN VARIABLES
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This paper presents a method for topology optimization that incorporates thermal radia-
tion boundary conditions dependent on design variables. The design of mechanical struc-
tures involving thermal radiation is briefly described, along with the associated problems.
We consider thermal radiation boundary conditions on partial boundaries of material
domains that vary with design variables. During the optimization process, Partial Dif-
ferential Equations (PDEs) expressing geometric features with high thermal radiation is
introduced, and solutions are employed to numerically extract the boundaries. Therefore,
a mathematical model is formulated to approximate the view factor, which relates the
contribution of macro geometry to thermal radiation. Furthermore, a method for solving
the governing equations is developed, leveraging the proposed method. Although we deal
with nonlinear problems due to thermal radiation boundary conditions, the design sensi-
tivity concerning the direction of descent of the objective functional can be determined by
identifying the adjoint equations as in linear problems. In this study, the Finite Element
Method (FEM) is used to solve PDEs of the heat transfer problem, and the level set
functions are updated. Numerical examples in two and three dimensions are presented to
verify the effectiveness and practicality of the proposed method.
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Fig. 1: Diagram of molding furnace model.
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Fig.2: Image of two-dimensional boundary extraction. (a) Material distribution.

of thermal radiation. (c) Solution p.
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Fig. 3: Design domain and boundary conditions.
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Fig. 11: Optimized configuration. (a) Bird’s-eye view.
(b) Cross section. (c) Extracted boundaries.
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