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Abstract : Automotive industries are interested in material development with low weight and recycling. Grommet is
made from EPDM at rubber and used as an automotive component. The nonlinear material properties of rubber are
important to predict the behaviors of rubber product. This study concerns material property test to achieve stress-strain
curve. Curve fitting is carried out to obtain the nonlinear material constant. The nonlinear material constants of rubber
are used for the nonlinear finite element analysis. The results of finite element analysis is executed to predict the
behavior property of grommet.

Key words : Grommet(ZZ=%l), EPDM(cl2#d Z=Za 15), Materia property test(A =& A1¢), Curve
fitting(7] 2.3 &), Finite element analysis(-+3F 2.4 3] A1)
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Fig. 3 Stable stress-strain curves

Table 1 Nonlinear materia constant for Mooney-Rivlin model

Strain range 25% 50% 75% 100%
Gy 0.98556 | 0.72437 0.60808 0.53925
Gn -0.32992 | -0.12616 | -0.057876 | -0.02363

Table 2 Nonlinear material constant for Ogden model

[e)
LN S Tt

Strain " o g o " o

range

25% 4,049 | 7.4e-7 | 3.076 | 4.0e-7 | 0.583 | 4.255

50% | 1.8e-5 | 0.413 | 0.752 | 2.995 | 2.193 | 7.7e-7

75% | 12.556 | 1.6e-7 | 1.0e-5 | 0.927 | 0.725 | 2.819

100% | 0.674 | 2.764 | 10.595 | 0.002 | 0.002 | 2.465
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(8) Section modeling of grommet
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(b) 1/2 modeling of grommet
Fig. 4 Modeling of grommet
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Fig. 5 Analysisresults of grommet at vertical load
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Fig. 6 Load-displacement curve at vertical load
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Fig. 8 Anaysisresults of grommet at horizontal load
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Fig. 9 Von mises-stress result at horizontal load
Fig. 9% 48 3}%oll W2 Von Mises-stress 2 }-0]

th. 2} kel ik M & gho] 2555 Von-Mises
stress gk T & =7k $hvk =3, Mooney $H7F

78 sizx=AIZstsl=27 HM18H X35, 2010

(@]
«Q
o
L]
SL
é
E
)
it
rlo
i)
=
)
ftlo
v
o
i)
tlo
0

& 0}21 % Von Mises-stress ke] 2ol 7F 4 3he

A= =4
3}ol st 4= 9t} o] L F-R3Eo] A4l vhako) ute}
2ol MBS &5 3
54 B
BN s azge] ARt FHE
EPOME o % HULANE F A 5
S o =3} stg o, ey e A8S

1:)\)\]:]—
1) AEaHE 12 ule] AA)7F ¥ EPDM 9] B4
AAs S8l 53 A7 g2 FreraisiAAl

NAY ARASE H5e Bad 2kl

[o

u, 3|4 Aol P mjHh
2) ©5 9 o)F A AP S Boto] ZHhe] Al 5o
3 S EdE A RRE g53% tolE =
5o Mullin's effectZ 12l slo] ¢FA3tE S
-HHE S AHEslo]of gt
3) o] WEE RS9 e v dgee] A8
A Aot e B g, DR ule] A o

e e > K
_O‘L
N

L ERERRIECL L ETR
W Welol whe gure nAY AL
& 2 goof s}

References

1) Y. S. Yoon, M. H. Oh, M. K. Kang and C. B.
Lee, “A Study of the non-Flammability of
Thermoplastic Elastomer in Automotive Parts,”
Spring Conference Proceedings, KSAE, pp.1689-
1693, 2004.

2) M. H. R. Ghoreishy, M. Razavi-nouri and G.
Naderi, “Finite Element Analysis of a Thermo-
plastic Elastomer Melt Flow in the Metering
Region of a Single Screw Extruder,” Computa-
tional Material Sci., Vol.34, pp.389-396, 2005.

3) W.J Jang, C. Y. Han, C. S. Woo and S. B.
Lee, “Prediction for Weather Strip Using Non-
linear Finite Element Analysis,” Transactions of
the KSME (A), Vol.32, No.11, pp.1022-1027,
2008.



FeleLsiME 0|88 ASX 228e| HSol ChEt i

4) C.S. Woo, W. D. Kim and S. S. Choi, “Ma-

5)

6)

terial Characteristics Evaluation and Useful
Life Prediction by Heating Aging of Rubber
M aterials for Electronic Component,” Proceed-
ings of the KSME 2005 Spring Annual M eeting,
pp.130-135, 2005.

C. S. Woo and S. S. Choi, “Effects of Thermal
Aging on Properties and Life-time Prediction of
NBR and EPDM Vulcanizates,” Elastomer,
Vol.40, No.2, pp.119-127, 2005.

D. J. Kim, W. D. Kim, W. S, Kimand Y. S.
Lee, “A Study on the Equi-biaxial Tension Test
of Rubber Material,” Proceedings of the KSME
2003 Spring Annual M eeting, pp.425-430, 2003.

7)

8)

9

W. J. Jang, C. Y. Han and S. B. Lee, “Material
Tests and Prediction for Finite Element Ana-
lysis of EPDM,” Proceedings of the KSME
2008 Autumn Annual M eeting, pp.65-70, 2008.
C.S. Woo, H. S. Park and G. A. Lee, “Material
Test and Forming Analysis of Urethane Rub-
ber,” Proceedings of the KSME 2007 Spring
Annual M eeting, pp.2654-2659, 2007.

W. D. Kim, W. S. Kim, D. J. Kim, C. S. Woo
and H. J. Lee, “Mechanical Testing and Non-
linear Material Properties for Finite Element
Analysis of Rubber Components,” Transactions
of the KSME (A), Vol.28, No.6, pp.848-859,
2004.

Transactions of the Korean Society of Automotive Engineers, Vol. 18, No. 3, 2010 79



