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Abstract

Many dynamic mechanical sysiems, such as parts-feeders,
walking machines, and percussive power tools, are described by
equations of motion which are discontinuous. The discontinuities
result from kinematic constraint changes which are difficult to
foresee, especially in presence of impact. A simulation algorithm
for these types of systems must be able to algorithmically predict
and detect the kinematic constraint changes without any prior
knowledge of the system's motion. This paper presents a rule-
based approach to the prediction and detecticn of kinematic
constraint changes between bodies with arc and line boundaries.
The developed algorithm's ability to accurately and automatically
detect the unpredicted changes of kinematic constrainis is

demonstrated with a numerical example.
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2 079415 91.20 -1
3 074227 69.22 0
4 .044804 61.56 0
5 .047506 319.90 0
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1% 6. A Bouncing Block on a Vibrating Table
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Physical Data
Block my = 0.415 Kg ]1 = 0.000363 Kg'mz
Table |Im, =0.636 Kg 1, = 0.002980 Kg-m?
Kx =1 N/m KV =17 N/m
Kg = 0.45 N-m/rad C, = 50 N-sec/m
g =9.81 m/s? € =0.5
u, =03 p = 0.25
Feoxi() = 8.0sin(2m-4t)

Initial Condition

Zero Initial Velocities
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(b) Vertical Velocity of the Table
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Event
Summary of Results

~The simulation begins.

“Time
(sec)
0.000

TY:l 10 [ « Arc-to-arc collision between the block and the table.

146 [« Arc-to-arc collision between the block and the table.

161 {{ » Arc-to-arc collision between the block and the table.

0.168 |{ « Arc-t0-arc collision between the block and the table.

» Establishing an arc-to-arc constraint.

0.218 || « Removing the arc-to-arc constraint.

«» Arc-to-arc collision between the block and the table.
« Arc-to-arc collision between the block and the table.

0.292

0.317 ||+ Arc-to-arc collision between the block and the table.

» Establishing an arc-to-arc constraint.

0.348 || - Changing the arc-to-arc to point-{o-arc constraint.

» Removing the point-to-arc constraint.

415 ][+ Point-to-Tine collision between the biock and the table.

» The block leaves the table.
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