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RDVM Topology Optimization for Stiffness Maximization of a Brake Caliper
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ABSTRACT

A Dbrake caliper is crucial for control in automotives. One of the main design factors is stiffness
in terms of fatigue and robustness. The topology optimization technique is adopted to obtain a con-
ceptual design for a brake caliper. However, topology optimization requires a high computational
expense. RDVM topology optimization was proposed to overcome the restriction and demonstrate the
efficiency in benchmarking problems. This study presents the effectiveness of RDVM topology opti-
mization for a real structure (i.e., brake caliper). The objective function is defined as the mini-
mization of compliance, which is the converse of stiffness, and volume constrained. The objective
function values were compared among an original brake caliper, conventionally topology optimized,
and RDVM topology optimized. The objective function value by topology optimization was approx-
imately 30 % higher than the original one, which means the new design is 30 % stiffer. The compu-
tational expenses were also compared between conventional and RDVM topology optimization.
Although the optimal layouts were almost the same, the RDVM topology optimization only cost 42 %

of the conventional one.
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(b) External force region

Fig.1 A brake caliper shape with the external force
directions and boundary conditions
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Fig. 2 Preparation for topology optimization

Table 1 Material properties and design domain size
for caliper topology optimization

Length [m] 0.2
width [m] 0.18
height [m] 0.096
Young’s modulus [GPa] 210
Poisson’s ratio 0.29
Density [kg/m’] 7860
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Fig.4 RDVM topology optimization result for caliper design with respect to different views
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