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Analysis of Elastic Impact System Composed of a Ball and Walls
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This paper deals with modeling and analysis of elastic impact system. In analysis of impact system, an analyticdi model wi
considering duration of impact and energy loss is not generally used. It is necessary an analytical model with considering
duration of impact and energy loss in order to quantitatively.

In this paper , We are concerned with elastic impact system composed a ball and walls. A impact model considering duration
of impact and energy loss is proposed. On the modeling, elastic restoring force and damping force are considered as.impact forc
Elastic restoring force is shown in non-liner spring. Damping force is shown in non-liner dashpot. Elastic restoring force is
expressed by Hertz’s contact theory. Damping force is assumed to be proportion to velocity. Equivalent damping coefficient is
given from the coefficient of restitution that is defined by velocity ratio before and after of the ball. It compares with
experimental results and an properly of the model and calculation method were examined.

Key Word: Modeling, Energy loss of impact, Duration of impact, Non-liner spring and non-liner dashpot,
Impact, Numerical simulatibhl 000 0000 goddggooogooooag

oo 0 0oOoa0ad oo OoO0Ooa0o
goboobooboboboobooboobooobooboon
gboboboboobobooboobooooobobooobooobooon
gooboboobobobooboboooobobobobooobooo
O000o00DOo0ooooooogoosm2mggpooo
gbobobooobobobobobobooooobooobooon
gbobooboooooboboboboobooobooobooon
o0o000o00oo0oOoooooOooUooooooogese

O0o0oo00O00OO0OO0OO00OO00O0O0 g 0o0oocogd
ogbopobooooobobobboobooboooboboooon
goboboooooboboooobobuoboooboboo
ooooooogo

p
u=—+g @
m

goooooobooboobooooobobobooboooon
gboboobooooobobooboboboboobooobooon
Ooooogoeeeeo opoo0o0o0oooooooooog
gbooboobobobobobobobobobbooooo
gooobooboobooboboooboooboboom™bo
gboboobooooobobooboboboboobooobooon
OOHertzOOOOO""00000COCOOODOODOODO
gOopoppogesmebcoOoO0Qd0000000000000O
gbobobooooobuoboboboobooog
gobobooobooooobbooobobooobooooo
HertzOD OO OOOOOOOOODOOOOMmMOooOoooooo
goboboooobbooooboboooobooooobobooo
goboooobooooobboboobobooobbooooo
gboboobooooooooooboooboooobooboon
obobooobooooobooooboobo

gobodbboooboopPobo0obOo0obgbboobO
ObhuvbOoO0Oooooooooooboobooboobooban
ooooom@ooooobooAoDO0OoOooDbOoOOoOoOo
gobogoboobbooboobooboobboobo
gobodoboooboobboooboon

Fig.1 Analytical model
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Fig.2 Deformation due to impact
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Fig.3 Analogy between impact and free vibration in
velocity change
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Fig.4 Experiment apparatus
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Table 1 Form dimension

Dimension (0) mass (kg)
Nylon ball @ 0.0254 0.019 0.0078
Steel rod @ 0.0250¢ 0.200 0.778
A @ 0.0250¢ 0.100 0.137
Duralumin rod @ 0.0250< 0.150 0.205
C @ 0.0250¢ 0.200 0.274
Table 2 Coefficient of restitution
ego@f o)
Nylon ball] Steel rod 0.795(0.07)

A | 0.828(0.06)
0.846(0.05) | 0.834(0.06)
c | 0.828(0.06)

Nylon bald
0 O O Duralumin  rod

Table 3 Mechanical properties

Natural Frequency]  Young's modulus
(KHz) (GPa)
1.202.9
Nylon ball —
(Value from catalog)
Steel rod 112.9 204.0
A 9.88 54.8
Duralumin
4.71 63.2 61.8
rod
C 2.74 67.4
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Fig.5 Comparison of experimental and simulation result

(Steel rod :h=20mm)
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Comparison of experimental and simulation result
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