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Abstract

In the realm of vibration control for heavy-duty vehicles and power equipment, a contradictory
challenge arises: how to mitigate the impact of environmental vibrations while ensuring the comfort
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of personnel in the former, and how to balance the inherent vibration levels of the equipment with
disturbances transmitted to the external environment. This study employs a multi-objective parti-
cle swarm optimization algorithm to address this complex multi-objective vibration problem. By
utilizing the derived Pareto solution set, vibration isolation systems excited by various forms of
input vibrations are optimized and designed. The findings indicate that both the outcomes and
governing principles of multi-objective optimization for the vibration isolation system vary de-
pending on different loading conditions. Therefore, tailored designs must be implemented during
engineering practices. This research provides significant guidance for practical engineering appli-
cations and serves as an important enhancement to traditional single-objective vibration control
methodologies.
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Figure 1. Update of the external file
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Figure 3. Vibration control of heavy power equipment
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Figure 4. Vibration control of heavy-duty vehicles
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Figure 5. Vibration control calculation block diagram of heavy power equipment and heavy-duty vehicles
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Figure 6. Pareto frontier based on multi-objective calculation (harmonic vibration load)
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Figure 7. Relation between designed natural frequency and damping ratio based on multi-objective calculation
solution set (harmonic vibration load)
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Figure 8. Pareto frontier based on multi-objective calculation (random vibration load)
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Figure 9. Relation between designed natural frequency and damping ratio based on multi-objective
calculation solution set (random vibration load)
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