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Abstract - This paper presents the FEM analysis results on the deformation behavior safety of automatic
cut-off horizontal and conventional vertical gas valves. Based on the FEM analysis, the primary maximum de-
formation of 4.4um was formed on the right end side of a valve body when the internal gas pressure was sup-
plied on the screw port and gas discharge port of an automatic cut-off horizontal gas valve. And the secondary
maximum deformation of 2.9um was formed on the end side of safety valve port. This small deformation of an
automatic cut-off horizontal gas valve is strongly related to the balanced design of a horizontal gas valve main
body, which is composed of a screw part, gas outlet port, port for a stem and spindle shaft assembly, and safety
valve port. But, the primary maximum deformation of 0.076mm was formed on the upper part of a conven-
tional automatic cut-off vertical gas valve when the internal gas pressure was supplied on the screw port and
gas discharge port. And the secondary maximum deformation of 0.055mm was formed on the left end side of
a gas outlet port. This may effect on the sealing clearance of o-ring that is inserted on the groove of an automatic
cut-off unit. Thus, this paper recommends an automatic cut-off horizontal gas valve compared with that of a
conventional gas valve for a gas leakage free mechanism of a LPG cylinder valve.
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(a) Main valve body

Fig. 1. Horizontal gas valve for a LPG cylinder.
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(b) Assembled automatic cut-off valve
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Fig. 2. Cross sectional area for a main valve body.

Table 1. Mechanical properties of brass, C3771

2

Properties Values
Elastic modulus, MPa 110
Tensile strength, MPa 98.1
Yield strength, MPa 145

Poisson’s ratio 0.35
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Fig. 3. Deformation distributions of horizontal
and vertical valve bodies for the maxi-
mum gas pressure, 3.5MPa of FEM
analysis model 1.
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Fig. 4. Deformation distributions of horizontal
and vertical valve bodies for the maxi-
mum gas pressure, 3.5MPa of FEM analy-
sis model 2.
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Fig. 5. Maximum deformations of horizontal and
vertical valve bodies for various inner
diameters.
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