KIGAS Vol. 16, No. 5, pp 47~51, 2012 http://dx.doi.org/10.7842/kigas.2012.16.5.47
v (Journal of the Korean Institute of Gas)

z H - lﬂ AR 7I&E ATFAHE
(0129 79 219 31, 20124 102 269 54, 2012 102 262 A=)

Finite Element Analysis on the Deformation
Behavior Stability of Contact Sealing Rings

TChung Kyun Kim - Do Hyun Kim

Research Center for Tribology, Mechatronics and Energy Technology
Hongik University, Seoul 121-791, Korea

(Received July 21, 2012; Revised October 26, 2012; Accepted October 26, 2012)

L

QA E37H9] M2 e R4 2 0 39l WY AT Y4 FEMO 2 31454t NBR

Azﬂizﬂzd By Yol Wy AF S 1@} ol 27 FHEE25% S 83k AEHA e 4y
< Ao 25kgffeom7bA] SR & ) B AN AP E, AhSH, AHHZH A2 S 514 3H5{th FEM A3t )

S, 9 ol S0 W BAE R D FE 0P} FIAA A WIFL /12 2 Fol vla) ol
¥, Ao St AR SN A & Fol e o2 hehgeh A7, WR Yol F5u ) T IS Fu s
7 FBIAE $4%0 W B8 e R0l AL AR, 454 0P Yl

2 A8 Aol

A= 2e F2 sl FA4

Abstract - In this study, the deformation behavior stability of sealing rings with three different cross sec-
tional areas has been presented using a FEM technique. To investigate the deformation behavior stability, the
initial compression rate of 25% has been applied to the sealing ring, which is molded with a nitrile butadiene
rubber. The maximum strain, maximum stress, and maximum contact normal stress have been analyzed for the
working fluid pressure of 25kgf/cm2. The FEM results show that the maximum strain of a hollow o-ring and
a hollow rectangular ring with a hollow space in the center of a sealing ring is higher than that of a conventional
o-ring, but the maximum stress and the maximum contact normal stress are low. In these results, the sealing
rings with a hollow space in the center of the cross sectional area is recommended to increase an extended en-
durance stability of sealing rings. But, the solid sealing ring is designed to guarantee the sealing safety of a con-
tact sealing ring.
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(a) Solid o-ring model - 1 (b) Hollow o-ring model - 2

(c) Hollow rectangular ring
model - 3

Fig. 1. Elastomeric rubber sealing rings with vari-
ous cross sectional areas.
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Table 1. Material properties of NBR sealing rings.

Material Properties Values
Elastic modulus, MPa 3

Poisson’s ratio 0.49

Density, kgf/cm3 1,460
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Fig. 2. Strain distributions of contact sealing rings.
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