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Abstract

Mechanical systems with rubber parts have been used widely in industry fields. The evaluation of the
physical characteristics of rubber is important in rubber application. Rubber materia is useful to machine
component for excellent shock absorbing characteristics. The impact characteristics of rubber were examined
by experimental and finite element method. The impact test was conducted with a free-drop type impact tester.
The ABAQUS/Explicit was used for finite element analysis. The effects of thickness and diameter of the
cylindrical rubber structures were investigated. The impact absorbing ratio of the rubber material was studied
order to compare the peak reaction force of the specimen which only contained aluminum against the

specimen with the inserted rubber part.
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Tablel ThelRHD hardness of rubber material

material | o dness) | 1st | 2nd | 3rd | 4th | Sth
NR45 45.0 452 | 46.1 | 45.6 | 43.8 | 44.4
NR50 53.2 533 | 533 | 541 | 534 | 52.1
NR55 58.3 58.7 | 584 | 58.3 | 58.1 | 58.3
NR60 64.4 643 | 645 | 64.4 | 64.4 | 64.4
NR65 71.2 705 | 716 | 71.2 | 714 | 713
2.1.2
03 ~ 15 J
3N
05 m
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m/s
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Fig. 3 The impact specimens for various rubber thickness
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Fig. 2 The photograph of impact tester and DAQ system

(&) Impact tester (b) DAQ system Fig. 4 The impact specimens for various hardness
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] Fig. 5 The maximum impact force for various rubber
,» Fig. 4 thickness and hardness
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Fig. 8 The comparison of experiment result and FEA
result to use static material properties

Table 2 The time duration for various rubber materials

Rubber Timeduration (M/s)

material 0.3 15
NR45 35(285Hz) | 3.4(294 Hz)
NR50 31(322Hz) | 3.1(322Hz)
NR55 2.6(384Hz) | 2.7 (370 Hz)
NR60 2.3(434Hz) | 2.3(434Hz)
NR65 2.1 (476 Hz) | 2.1 (476 Hz)

Table3 The dynamic property test condition

for impact behavior

Rubber Amplitude Frequency
material (mm) (Hz)
NR 45 1.75 294
NR 55 1.56 370
NR 65 1.29 476
(amplitude) , (time
duration) (frequency)
Table 2 NR45 ~ NR65
03~15J ,
Table 2
. Table3 Fig. 6
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Table 4 The dynamic modulus of various rubber
material from dynamic modulus test

. Dynamic modulus
Rubber material (MPa)
NR45 2.63
NR55 5.35
NR65 6.97
4.
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40J .
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Fig. 11 The max. impact force and impact absorbing
ratio for various rubber hardness

30

al : NI

Rubber matet RS5

7

T=60mm

Impact absorbing ratio (%)

Parameter
—o—: D
m Dt i

0 10 20 D 4 50 6 70 & % 1 T

t/D (%)
@ (b)
Fig. 12 The impact absorbing ratio for various shape and

extended dimension of impact specimen

4.2
(D) ®
(/D)
Fig. 4
5~ 20 mm
, Fig. 12(b)
Fig. 12(a) 2
50 ~ 70%
100%
70%
5.
29 mm, 13 mm
, NR45 ~ NR65 5
5~20
mm

D =29, 40, 50, 60 mm

t/D=0.25,0.5,0.75 %

446

D
, 0.3 ~

157 30%
@)

WLF

(dynamic modulus)
(©)
50 ~ 70% 100%
(4)
,03~15]

(1) A.N. Gent, 1992, Engineering with Rubber, Hanser.

(2) Y. Masso-Moreu and N. J. Mills, 2003, “Impact
Compression of Polystyrene Foam Pyramids,”
International Journa of Impact Engineering, Vol. 28,
No. 6, pp. 653-676.

(3 F lannace, S. lannace, G. Caprino and L. Nicolas,
2001, “Prediction of Impact Properties of Polyolefin
Foams,” Polymer Testing, Vol. 20, No. 6, pp. 643-647.

(4 ASTM, 2002, Standard Test Method for Rubber
Property-Resilience Using a Goodyear-Healey
Rebound Pendulum, ASTM D 1054-02.

(5) C. M. Harris, 1988, Shock and Vibration Handbook,
McGraw-Hill.

(6) H. Ho, 1995, “A Finite Element Anaysis of the
Impact-Contact Problem of a Portable Telephone
Using I-deas and ADIA,” Computers and Structures,
Vol. 56, No. 2, pp. 379-409.

(7) HKS, 1998, ABAQUS Theory Manua , HKS Inc.

(8) W. D. Kim, W. S. Kim and C. S. Woo, 2001, “Test
Method of Rubber Material Model for Finite Element
Analysis,” Proceedings of IRC 2001, pp. 270-275.

(9) G Ramorino, D. Vetturi, D. Cambiaghi, A. Pegoretti
and T. Ricco, 2003, “Developments in Dynamic
Testing of Rubber Compounds : Assessment of Non-
linear Effects,” Polymer Testing, Vol. 22, No. 6, pp.
681-687.



	Paper List
	제1발표장
	제2발표장
	제3발표장
	제4발표장
	제5발표장
	제6발표장
	제7발표장
	제8발표장
	제9발표장
	제10발표장
	제11발표장

	Author Index



