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Abstract — In this paper, the finite element analysis of a valve screw for a LPG cylinder has been presented
on the leakage safety and strength one, which are computed and investigated by a contact normal stress
and von Mises stress between a female screw of a valve and a male screw of a neck ring in a LPG bombe.
The LP gas charging pressure of a LPG bombe is 8~9 kg/em?, which is pressurized to the screw sealing
contact areas between a valve and a LP gas cylinder. The peak failures of the screw tooth height due to
a scratch wear and chipping loss of the contact area may decrease screw tooth strength and increase a
leakage of a LP gas. These are strongly affect to the contact normal and von Mises stresses of the valve
screws. The FEM computed results show that the tooth height loss due to a wear and chipping failure
of the screw peak does not affect to the LP gas leak and strength of a valve screw theoretically. But if
the tooth wear of the screw height of a brass valve overpasses the critical strength safety of the valve,
the valve screw may be failed in fastening the valve and a LP gas bombe suddenly.
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Fig. 1. Neck ring and a valve in a LP gas cylinder.
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Fig. 2. Screw contact model between a valve and a LPG
bombe.
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Fig. 3. FE analysis model of the valve screw assembly.
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Table 1. Material properties.

Properties Brass A(ISSHII%()Cz)O
Elasticity modulus [GPa] 97 200
Yield strength [MPa] 124 281
Poisson's ratio 0.31 0.29
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(a) 100% contact of the screw height

(c) 40% contact of the screw height

(b) 70% contact of the screw height

(d) 10% contact of the screw height

Fig. 4. Contact normal stress distributions as a function of the failure loss of the screw height.
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Fig. 5. Maximum contact normal stress as a function of
the failure loss of the screw height.
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Fig. 6. Maximum von Mises stress as a function of the
failure loss of the screw height.
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