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Contact analysis of any Shaped Rigid Bodies

Kyoung-Jin Jun, Jeong-Hyun Sohn and Wan-Suk Yoo
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Abstract

This paper presents a method for calculating contact force of any shaped rigid bodies on plane.

At

each integration time step, the proposed method finds expected contact point on their outlines and then

calculates penetration and contact force.
calculate contact force.

This paper is using the continuous analysis method to
To get the accurate expected contact point on their outlines, a new algorithm

is developed. Through the comparison with DADS, the accuracy of the proposed algorithm is proved.
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Fig. 1 Process of detection of contact point
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Fig. 2 Contact force vs penetration
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Fig. 3 Penetration vs time
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Fig. 4 Ball colliding with declined ground

Table 1 Properties of ball and ground

-
Stiffness | Damping | Radius Depth
10000 10
05 m 01m
N/m N - s/m




- - DADS 85

.- A7
]
2] !
.
20 L4 l
SR :
150 [
£ ; :
ng . :
3 s b .
S
. i
04 . y
.
504
A e e A
Q2 00 02 04 06 08 10 12 14 16
Tirne(sec)
Fig. 5 Contact force
- DADS85
22 & A7
zo]
-..‘.
184 .
.
16 "
g 144 .- ,"...'-‘1
[ =
:% 124 . .
£ ] .
104 L4 .
‘1 L]
08 C
08 v
T
02 ©0 02 04 06 08 10 12 14 16
Time{sec)

Fig. 6 Displacement of ball on
y-coordinate
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Fig. 7 Ball and ellipse pendulum

Table 2 Properties of pendulums

Young’s {Poisson’s

modulus ratio

Restitutional

coefficient

Radius

210 GPa 0.33

0.7

0.0085 m

Position {m)

Fig 8. Displacement of ellipse
pendulum on x-coordinate
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Fig 9. Velocity of ellipse pendulum on
x~coordinate
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Fig 10. Displacement of ball pendulum
on x-coordinate
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Fig 11. Velocity of ball pendium on
x-coordinate
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Fig. 12 Ball and declined surface contact

Table 3 Properties of ball and ground
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Fig. 14 Displacement of ball on
y-coordinate
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