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Abstract

This article is based on ANSYS software to conduct modal simulation analysis of a certain car disc
brake component. Firstly, import the 3D model of the disc brake components into Ansys Work-
bench; Then mesh the model to ensure accurate description of structural features and boundary
conditions; Finally, modal analysis method is used to analyze the natural frequency and vibration
mode of the disc brake. The simulation results show that the natural frequencies of the main
components of the brake show a decreasing trend with the increase of modal order. Moreover,
starting from the first mode, there are significant differences in the natural frequencies of each
component, indicating that the model design and material selection of the brake disc and friction
plate are reasonable and can effectively avoid resonance problems. This has important guiding
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significance for the design and performance optimization of disc brakes, and can provide a theo-
retical basis for the safety and reliability of the braking system.
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Figure 1. Structure diagram of disc brake
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Table 1. Materials of components of disc brake
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Figure 2. Main structure and assembly mesh of the disc brake
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Figure 3. Mode shapes of the brake disc from 1st to 6th order
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Figure 4. Mode shapes of the brake pads from 1st to 6th order
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Figure 5. Mode shapes of the caliper from 1st to 6th order
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Figure 6. Mode shapes of the bracket from 1st to 6th order
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Table 2. Modal frequencies of the primary components of the brake system up to the sixth order
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