KIGAS Vol. 14, No. 2, April, 2010
v (Journal of the Korean Institute of Gas)

|

§rtA @R 870 BTNl Bt SRMAN AT

o]
r]
(20109 2€¢ 4 <7, 20109 3€ 31¥ 4, 2010 3¢9 31 A=)

Numerical Study on the Strength Safety of
High Pressure Gas Cylinder

*Chung Kyun Kim * Seung Chul Kim
Research Center for Tribology, Mechatronics and Energy Technology
Hongik University, Seoul 121-791, Korea
(Received 4. February. 2010, Revised 31. March 2010, Accepted 31. March 2010)

2 o«

i %‘%ﬂ%ﬂﬂ AP S FEMO.R slAaladr) B ol aejd AAlg7)e] uighe Auls Fgs

22 18 kg, R 2 331342 24 Sk’ A EFE 3. Sleglom’e] . FEM 31

ol jai ,*M* F7192) Okglent9} S0 31942 18 kgfenoll Th @ A S F1ag7]e] Al Seo)

27] Wl Qb Ao Epet) et ARt 34 Skgfem’ S Thel A wlel

S FJEALE 53] JolA7] wjie)] EebdaA Rl QI ool EA517] ujFol| o}Zl& ekds}t

TS 8700 25 Zsld S7)= A4 98 g2 F-3go] Ea| sluhil il 2HE g

 ARPAtel o3, 2AE Aojel] A g3h= [FHTL ST FT vAH) YA, 8]

N 7F SRR e 87191 BAI9) A Aol A1 SIIMYYS) SIS 9 - SIc], W ST
Ro] G IPls AGE7) AN Fo@ 2aehs A HolFE FEM M ATE AT 9l

Abstract - The strength safety of high pressure gas cylinder has been analyzed by using
a finite element method. In this study, the internal gas pressures of a steel bombe include
a service charging pressure of 9kg/cm? high limit charging pressure of 18.6kg/cm® high limit
of safety valve operation pressure 24.5kg/cm2, and hydraulic testing pressure of 34.5kg/cm2.
The computed FEM results indicate that the strength safety for a service charging pressure
of 9kg/cm® and high limit charging pressure of 18.6kg/cm’ is safe because the stress of a
gas cylinder is within yield strength of steel. But the stress for a hydraulic testing pressure
of 34.5kg/cmZ sufficiently exceeds the yield strength and remains under the tensile strength.
If the hydraulic testing pressures frequently apply to the gas cylinder, the bombe may be
fractured because a fatigue residual stress is accumulated on the lower round end plate due
to a plastic deformation. The computed results show that the concentrated force in which
is applied on a skirt zone does not affect to the lower round end plate, and the most weak
zone of a bombe is a middle part of a lower round end plate between a bombe body and
a skirt for a gas pressure. Thus, the FEM results show that the profile of a lower round
end plate is an important design parameter of a high pressure gas cylinder.
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Table 1. Material properties of A283 steel,

grade D.
Density ou oy | Young's Modulus | Poisson’s
(g/cc) | (MPa) | (MPa) (kg/cm®) ratio
782 |415~495| 230 2.1x106 0.33
Upper Round | Cylinder Body ‘ ,m‘

End Plate

LP Gas
Pressure

Lower Round
End Plate

(a) Boundary condition of LPG cylinder

Impact

Loading Zone

(b) FE mesh at lower parts of LP gas cylinder

Fig. 1. Boundary condition and finite element
mesh of LPG gas cylinder.
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