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Abstract

This paper integrates the overall vehicle performance parameters with the design of a disc brake
system for a specific automobile. Initially, by selecting the synchronous adhesion coefficient and
calculating the braking forces and moments for each wheel during the braking process, key design
parameters and materials for the disc brake system were determined. The calculated results con-
firmed that the performance of the brake system complies with relevant regulations. Subsequent-
ly, major components were modeled and assembled in three dimensions using CAD software. Fi-
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nally, employing finite element analysis software ABAQUS, a thermal-structural coupled finite
element model of the brake system was established. This model considered the thermal expansion
coefficients of the brake disc and friction pads, as well as the variation of elastic modulus with tem-
perature during braking. Utilizing a fully coupled approach, the disc brake system was simulated
under emergency braking conditions. The simulation yielded characteristics of temperature dis-
tribution and stress field for the brake disc under such conditions. An analysis of the coupling re-
lationship between these factors was conducted, confirming the feasibility of the disc brake sys-
tem design proposed in this study.
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Table 1. Vehicle parameter table
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Figure 1. The relationship between braking efficiency
factor and friction factor
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Figure 2. Disc brake assembly drawing
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Figure 3. Exploded view of a disc brake
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Figure 4. Brake disc equivalence force diagram
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Figure 5. Brake disc deformation diagram
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Figure 6. Friction plates equivalence force diagram
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Figure 7. Friction plates deformation diagram
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Figure 8. Simplified disc brake model
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Figure 9. Disc brake temperature field cloud diagram
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Figure 10. Disc brake stress cloud diagram
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