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Abstract

When the vehicle braking, the speed of the brake disc exceeds a certain range, the brake system
will produce resonance, noise, affecting the safety of the vehicle. Therefore, it is necessary to con-
duct the modal study of the brake. Taking the disk brake of a commercial vehicle as the research
and development goal, the 3D modeling of the key components of the disk brake after optimiza-
tion was constructed using UG software. Through the finite element modal study between the brake
disc and the friction plate by HyperMesh software, the natural frequency and vibration model be-
tween the brake disc and the friction plate are obtained, which provides theoretical guidance for
reducing the vibration in the process of braking and structural optimization.
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Figure 1. 3D model of brake parts
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Table 1. Material parameters of disc brake components
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Figure 2. Grid diagram of brake disc
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Figure 3. Mode shape diagram of 1~6 brake disc
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Figure 4. Mode shapes of the friction plate of order 1~6
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Table 3. 1~6 stepped natural frequency
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