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Impact Responses of Two Colliding Bodies Considering Sensor Dynamics
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ABSTRACT

This paper presents a study on the analysis of impact responses taking into account sensor
dynamics. The contact force between impacting bodies is modelled by using Hertz force-displacement

law and linear damping function. Since the real impact force and acceleration at the contact surface
of two colliding bodies are measured indirectly by the sensors, the measured outputs can be a little

different from the real impact responses. Therefore, in this study, the importance of consideration of

sensor dynamics in the impact problems of two colliding bodies Is emphasized. In order to verify the

appropriateness of the proposed contact force model, the drop type impact test using two kinds of
sensors is carried out. Through the numerical analysis and experiment, the effect of sensor dynamics

and characteristics on the contact force model is investigated.
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Table 1 Specification of the impacting bodies
Impact tip mass, | Plastic tip | 3.9x107%kg
my Rubber tip 41x107% kg
Impedance head my, 22x10 " kg
mass. 1, m, 28.8 x 10~% kg
Impedance head, K 25107 N/m
Force sensor m, 1810 *kg
(b) Dynamic model mass, 1M m, 3x10 *kg
Force sensor, K 25 % 10® N/m
BIEASHESES|=2X/4 14 9 A 535, 20043/ 397

(a) Impacting body

Fig. 4 Impacting body using accelerometer and
force sensor
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