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Dropping Damage Evaluation of Vulnerable Components for
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Abstract : The dimensionless dynamic equations for dropping shock of the suspension systems with vulnerable
components are established. The fourth order Runge-Kutta method is used to solve the dynamic equations. With the system
parameters, dimensionless dropping shock velocity, frequency ratio, damping ratio or suspension angle as the basic
evaluation quantities, the dropping damage boundary surfaces of the vulnerable components are derived. The effects of the
suspension angle, the frequency ratio and the damping ratio on the dropping damage boundary surfaces of the vulnerable
components are discussed. Results of the case study show that a higher frequency ratio is beneficial to the product
protection. Under the condition of minor damping, the system with the damping ratio in a certain range has a better
protection performance. Smaller suspension angle can lead to a larger safety area of the system. In order to protect the
product, the shock resistance of the system should be improved by considering the effect of each parameter on dropping

damage boundary surfaces synthetically in the design process of the suspension systems.
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