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3-D Topology Optimization of Magneto-Thermal Systems

Hokyung Shim, Semyung Wang
GIST(Gwangju Institute of Science & Technology)

Astract - This research presents a 3D
multi-objective approach regarding both magnetic and
thermal characteristics associated with design of
C-core actuator. The adjoint variable topology
sensitivity equations are derived using the continuum
method for three dimension. The sensitivity is verified
using the Finite Difference Method (FDM). Convection
interpolation function is proposed for density method
of topologies such that convection term can be taken
into consideration for practlcal design in the process
of the optimization.
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Fig. 1. 3 dimensional Element for Convection

Table 1. Material Interpolation Criteria

Heat flow =1 p=0
Conduction Qp=-kVT max 0
Convection Qr=hA(T-T.) 0 max
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Fig. 2. C-Core for Numerical Example
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Table 2. Validation for Design Sensitivity Analysis

# of Element AVM FOM FOM AVM
1 -3.417e-2 | -8.407e-2 0.9973
2 ~3.561e-2 | -3.554e-2 0.9982
3 -3.803e-2 | -3.796e-2 0.9983
12 -5.976e-2 | -5.966e~2 0.9983
42 -1.060e-3 -1.056e8-3 0.9962
245 2.938e-2 2.933e-2 0.9982
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Table 3. Optimal Designs of 2D and 3D

Weighting Factor
(a.p
=~

1.0 . 0.5.05

Table 4. Comparison between Initial and Optimal Design

Initial Optimal Design
Design (30 at 05 0 5 Weighting Factor
Volume 100 86.2
Magnetic Energy 100 90.2
Heat Transfer Rate 100 196.5
per Volume
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