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Abstract — This paper presents the leakage safety of two O-rings, which are located at the rectangular
groove between a valve body and a valve stem. The leakage safety analysis of O-ring seals has been
computed as functions of a compression set and a liquefied petroleum gas pressure of a LPG cylinder using
a FEM program, MARC. The FEM computed results indicate that the loads from the filling pressure of
8 kg/em? to the upper limit of the safety valve, 24.8 kg/cm? work safely according to the pressure vessel

code. But two O-rings should consider the aging effects for an increased safety of the o-ring.
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Fig. 1. LPG cylinder and valve assembly.
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Fig. 2. Two O-rings for a LPG valve.
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Fig. 3. Assembled two O-rings.

kg/em?e] TS FAIBIRE, KS7)Ed YA LPG &
718 "Ee 57k~ YHAHL 18.6 kglem®lA] 7]
9 S AR mEx] B dFelAM s LPG &
718 ME el O-Hof Uigk BE tAAE sl 4
A AR LP 7k ¥ HAZFAYE 8 kg/em™l
A 7taERrE PHEA Alojske ek HuAE
¥ 248kg/em?7HAE AeE st E AN S
FEMO Z &3l 13stHTt.

23. Rt M=

Fig. 3& LPG 47|18 WX O-Fo tig #3tass)
4 292 yehd 2ot} FEM #i4<S 93 2dd
& 0-Y3} WrA AZagH 83 LPG 47
E 8B FXo i3t 7HErabA £REAT. B9
H 7AEA0) i3] $5% NBRZ AZH 0-3& Al
g thE B2 oA Ao gebs 0-3
2 Al vis) A WA R, dFos AFE
BEEAE A2 242 7P eta 0-39] AEWE A

44 23R

FEM 314¢] A& HYHS 93 0-4&
4 203 Fd=Z JYSPaL, RE 8452 913
42t 2 42 AH-SkTh FEM 283 ZEsae 4
4322 73 MSC/MENTAT# MSC/MARC[4]E AME-
Eipii=g

Fig. 4= FEM #4-& 935 LP 712 359 AA=x
A AGEAE vebd Aot WA dEAE Y Alzt

—39-

Fig. 4. Boundary conditions for a compression set and a
LP gas pressure application process.

Table 1. Compression data as functions of a interference
between a valve body and a O-ring.

Interference Compression set, %
0.2 7.407
0.25 9.259
0.3 11.111
0.35 12.963
0.4 14.815
0.45 16.667
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Fig. 5. Cauchy stress distributions as a function of a LP
gas pressure.
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