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Study on the performance of elastomeric O-ring subjected to foreign objects
using finite-element analysis
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Abstract : The elastomeric O-ring is the most-commonly-used seal due to its excellent sealing capacity, and
its availability in various costs and sizes; furthermore, its importance has lasted over a long duration.
However, a dearth of research exists in Korea regarding the elastomeric O-ring and the corresponding
techniques. The constituent parts of elastomeric rubber are important; to determine their properties, the
uni-axial tension and equi-biaxial tension need to be tested. Also, the non-linear analysis method reduces the
design cost. An O-ring failure causes leaks and vibration. In this paper, foreign objects are used to affect an
O-ring and its performance so that all angles of the O-ring design can be considered. This paper presents a
solution for the O-ring-failure problem using a finite-element analysis.
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Fig. 3 Cases 1 to 3 without foreign object Fig. 4 Cases 4 to 6 with foreign object

Fatodth. Fig. 6ol 283 o4 a4%s o

o e ootk

?;j‘;;zz ";?ﬂziigli?]&:ij Bt 488 fEasdde] st ogel 2342
Gl 392 2Y BAG JEAS wsE m5 o o MOVNR O7 case 24 E¥ B
. 2" EAl= 0.25, 0.50, 0.75 mm= 37FA] A2 it ClRAAT FEaLA7 1040718 A4S

4 8 ., 050, 0. 3% gug 2 waEe 1% ool ke oz



532 23

pud

==
£
tlo
L
oo

o,
o
il

X,
o

Ho
e
ko
B

dslmz A= Agstgon, w3
of ol 9= ABAQUSE &4 E& A
o] #AAbo] ¥
150 bare] ¢t&e] 7hsfiitt. o= el %017}
= A A BATE Solshe grelel AbelA Qe
I A-Y Afol= sl Algdeld skt

4n
RE (be
52

I-O o :%
Woot do o

o

Cylinder
D, |
D;
i, Piston

Foreign object = »0.10 mm (Const)

D, = #5.00 mm (Const)
D, = 0.25, 0.50, 0.75 mm
D; = 4.00 mm (Const)

Fig. 5 Drawing of analysis modeling
2.3 O-ring A 2Ix}

2 AT AFRE IR 23 & sealinkAle] @5.00
mmll ndot}, FzE did oS desA] &k

o e"e] BN FEEE Rdusie] A A&
sttt Jo g g olfr= TERE BHA oES A
89S Al fokd, FxEN oo mdglo] EiE
Auz, HAdgr rds mds A&3s] 93 o"Hs
ZlEoe® mEsy 3lvk. AA 71E2 KS B 2799, JIS
B 2406 tAol °]3] AASGTE. Fig. 7oA 2# 9
AA 71 A k. B AdFelME Ry
&S oF 20% olst=2 MAsty FXES oF 7092 AA
ST & 6714 A 9-ol ANk kel whek 3492
HAZR *éﬂl AAF G2, o] 0.25 A wlel R
HAEE 15 %, =X0&L 68.9 % oltk. 7ol 0.50

g wo] HayAEL 10 %, =JEL 65.1 % o]},
k=] 0.75 ¢ o] AMagHEL 5 %, FXE
61.7 % oltk. Z7] AA AR Fhell FFH3he #He

A% ool WA Qg 4

ofr
ol
N
N

55

A7 9.

2.4 Oring 7 M CHA|

e

AFo = Case 1-3dAE & F 709 Steplo =
Fo]A| 3L Case 4~691E F Al 712 Stepl
. Fig. 8olA AAlsHAl slA dA7E b
gl & Adrk. A HA dAelA
Abaqusel Al A& = Sl 34 7IHE ARt
| A3 DAoL, F WA WA= 150

:oé
it
)
2

o
t
o A

=

tlo

fo rlr 40 Kt
9
2L
2

ot
A
-
N
i
2

¥

|

Fig. 6 O-ring and foreign-object elements
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Fig. 8 Steps of analysis
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