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Abstract

Shock absorbers, critical components of a car’s suspension system, primarily bear the vehicle’s weight
and dampen shock during bumps. Vibration damage is the predominant mode of shock absorber
failure. Through static, modal, and harmonic response analysis of shock absorbers, this study iden-
tified high amplitude regions to evade resonance. Based on modal analysis outcomes, harmonic re-
sponse analysis was carried out, yielding the stress-frequency response curve and phase diagram
of the shock absorber. Resonance frequencies and zones were pinpointed. Analysis revealed that
the x-axis and shaft end regions of the shock absorber are prone to vibration failure, providing ref-
erences for the design and optimization of shock absorbers.
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Table 1. Model parameters of the axle
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Figure 1. Three dimensional model of shock absorber
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Table 2. Axle material parameters
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Figure 2. Direction of shock absorber
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Figure 3. Equivalent stress
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Figure 4. Equivalent elastic strain
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Figure 5. Total strain
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Table 3. First six natural frequencies and modal shapes diagram
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Figure 6. Sixth order modal shape diagram
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Figure 7. Frequency response curve
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