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Planar Motion of a Rigid Part Being Striked
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ABSTRACT

The method of manipulation by striking a part and letting it slide until it comes to rest, has been
very little studied. However, the manipulation method is not uncommon in our daily lives. We analyze
the dynamic behavior of a rigid polygonal part being striked and sliding on a horizontal surface under
the action of friction. There are two parts to this problem; one is the impact problem, and the other
is the sliding problem. We characterize the impact and sliding dynamics with friction for polygonal
parts, and present the possibility of reverse calculation for motion planning of striking operations.
Using a high speed video camera, the computer simulation results are experimentally verified.

Key Words : striking(E}F4), polygonal part(th2td H-3F), friction(v} &), impact($), sliding(#129),
dynamic behavior(‘% A%), reverse calculation(¥ AA}), motion planning (& 2 A13)
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Fig. 1 The impact problem
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Fig. 2 The sliding problem
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Table 1 Periodical change in the direction of
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Table 2 Physical parameters

caeff. of rest. 051

coeff, of contact frict. 04

| coeff. of surpport frict. 025
: velocity of robot 1.2 m/s
L mass of part 0.2 kg
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Fig. 6 Frictional Force and Torque
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Fig. 8 Experimental Validation
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