BEETIVICKDET=ZE2L—FHNDEEHTFHE

Impact-Force Prediction for Manipulators by Using Numerical Models
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Generally, force sensors do not have high reliability in their detected values, especially for dynamic forces. We
discuss a new methodology to obtain the distribution of impact forces in manipulators, by considering the numerical
model of the mechanism. In this research, a prediction system of impact force using the Finite Element Method is
developed, based upon the incremental equation of motion considering the volume force generated by the motion.
Expression of contact is discussed, in this paper, on two ways; (a) the impulse method and (b) the gap-element
method. A sensor output in an experiment and the numerical result are compared. Although further investigation on
the impulse time is required, the peak values of the impact force are practically in good agreement.
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Fig.1 Schematic of the model and motion
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(a) Impulse method (b) Gap-element method
Fig.2 Numerical estimations of impact force
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Fig.3 Impact force occurred during rebound
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Fig.4 Experimental setup Time (5]

Fig.5 Comparison of outputs
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