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Abstract - This study presents sealing behavior and endurance safety of V-grooved o-rings as functions of
a strain, compression stress, and contact normal stress using a FEM technique. The FEM results on the sealing
behavior and endurance safety show that the maximum strain, maximum compression stress, and maximum
contact normal stress of V-grooved o-rings are approximately 1.2 times higher than those of conventional solid
o-rings. This is why that an o-ring has a V-groove in the center between two overlapped circles, which is very
effective in sealing for ball valves, pressure vessels, and gas equipment. And the extrusion failure in V-grooved
o-rings does not take place under an increased gas pressure due to a V-groove. This may extend sealing life
compared with that of a conventional solid o-ring.

Key words : V-grooved o-ring, sealing behavior, endurance safety, stress and strain

LA = 03 =Yy, o] 0ol 7] YFYLS FFFC.

24 26%3) Bue) BAlAold] g4 BB

Buln) ok gslold worlae gurzs & uEhd YRR FEIEE wrtAs e
A oS HAFAADT-Z ARG HE 0y =Lk

(oring)= o] AMEgth B H O] ~HlZ(stem shaft) 71&e] 2L o] Ak FAE zh7] ufj &

& wehA FESEE AWkaE Adslr) S8 27 AP Foll 2R AEOIA TEAgE S 2 254

Zo| AR A7 BAe] F(groove)S B FFHNY, 7hatEe AxH 0w &SN e v

Ae] 9% Ao FAW W Fo g Wiy 4

+CorTespondin,g.f, author:ckkim_hongik@nate.com HEA %]%Le_ﬂ'% A3 ot oW 7k2qkE o)

Zhg-ehe withE el 9% W8S (sealing gap),

Copyright (© 2013 by The Korean Institute of Gas

- 73 -



& 2HEs) B g ol B4 e 4 e
£ BAFWAY LA L WAL 4
Aol WAlshaL, ol Wipe] 7hagky W] o
s pEAow AYHW 0Ye] HERNLS £4S
wol nQblse) FES AT 4 T3],

wela, Sl 225=
FEH e WE T AUgE
A2 ode Waw A @ ol o ¥ g
P *“xl’éh ZA T RS A
b A X F7He o Bol Sojuta, 13:111:19,] =A 7}
Z7k8E Bl Utk tigol, 9E WEE F
A e 1 olgon AN nsbsel A5
¢ o oA AR £ e AL oW, BA F
el 2R G AP} R3] wEo] Sl o
BT A, F Ul B Rl
AFolAE &) 2ol Zhe EAME /)
of YB3 S o EolvA, FAld 48 W+
AL ZTMAARAE= Aot = oy F NS
CM HAoH F7hRl VES dolA A=
ZEo|t}. o3 VE -2 VES T4 S
o T FY A LE HEHE A5}
daEe o io}?ﬂi U W7 kA
g fAYUE ;%71] Ho} =3, VES
3 ¢ O‘“J FAR A3 453
‘c‘?l A s %}sﬂl 9]?‘& HEEH &4
ﬂ 3 7T ES AGE F Qo] 28-S
dkds A}%Q + AT

metA, B AFAE 48 ddds e V)&
o o0& VEo] FAHE ™ol g ¥ AsH
W shAAol] Ady oo HAE, =34, 4
=W ¢8-S FEMO=Z §43ty, o8 Axs 4
Ao g va - aFstazt ok

gl w8 7
sus] s F

r9~'
o

mmﬁmm

o L

= i
ot 2

rlo

k

é rlr oot ;E,j‘}_',OE‘
> lo

2N 0 N o Y O
mErld'

0::

—|~

=

I HAM2E 3 M=

2.1, siM=™

Fig. 12 2 B o] 2§ 91731"%3 oA
AP‘WCM Fol =¥ o) A g zhe
< B33 T} Fig. 1(a ) oA E LYt 97
=& A, 98 T kS l50171 s A2
o} 7hEd 7 AN o] ARzt Foll 9F AP Szl T)E
LHEXZHI AR DAL AU A3
gk o] Foj X

=31, Fig, 1(b) T AW E S ANs] 23]
3k 7] of AZE Zof ‘T‘7H’] YEASASA=VE L

IF o9t
T fo ox
o, it

Yo AUz, WEAGL VES VMo T
S9] AFRA N o] Fol A w5 A E B AU Z
KIGAS Vol. 17, No. 1, February, 2013

BTl A e oo M E, IFSE, SIS
Y 53 2 WRATH T AL 4] 9
) FEM 2 2 713 MARC[4] & A}-8-51%] 32, FEM 3| 4

o ALgH S = e 4 FT)H el = a ol

22. 71A9 gl o= AxY

289 3o ifEi FH5H A5t U
LPGE A= AL g3l= E%E, dE8r], g8
B, 3 AZY oA FHYH 2 AL-E-3F= 0.9MPa
I oo HEAS FRsly) Y kAv|FEom A
A3 AL EUE 1.8MPaS 242 AL&-3le] 239
HYAF L €5 EA-S FEML.E 3|4 3tH .

E AT AL L aAlE BAAS Ao
&3] 93 NBRo| 3L, 7}4 g A 317] v ol
A, A8 5o 2 Ho] AMS-E 31 I TE NBR &4

(a) Solid o-rings with two rectangular grooves

(b) V-grooved o-ring with a rectangular groove

Fig. 1. Sealing mechanism with one or two elas-
tomeric o-rings for high pressure gases.

Table 1. Material properties of NBR O-rings

Material Properties Values
Elastic modulus, MPa 3
Poisson’s ratio 0.49
Density, kg/em’ 1,460
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(d) Extrusion failure mode

Fig. 2. Strain distributions of solid o-rings for LP gas pressures.
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Compression stress distributions of solid o-rings for LP gas pressures.
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Fig. 5. Strain distributions of V-grooved o-rings for LP gas pressures.
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