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Abstract — This paper presents the strength safety of a LPG cylinder, which is fabricated by a steel sheet
forming and a welding technology. The strength safety of a cylinder is guaranteed by analyzing a stress
distribution of a LPG cylinder structure using a finite element method. The FEM computed results indicate
that the hydraulic test gas pressure of 31 kg/cm? generates a concentrated local stress near the upper round
end plate, which exceeds the yield strength of a LPG cylinder. Thus, the current hydraulic test pressure
may be rechecked and revised because this pressure increases the fatigue failure and decreases the life of
the pressure vessel. The normal operation and sealing gas pressures such as 9 kg/cm® and 18.6 kg/cm®
are relatively safe for a steel LPG cylinder.
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Fig. 1. LPG cylinder production volume for five years.
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Fig. 2. Finite element mesh and boundary conditions of

LPG gas cylinder.
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Table 1. Material properties of A 283 steel, grade D.
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7.82 |415~495| 230 2.1X10% 0.33
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Fig. 3. Distribution of equivalent von Mises stress along
a surface line of a LPG cylinder for various gas
pressures.
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Fig. 4. Maximum von Mises stress at the welding zone
between a lower end plate and a skirt plate for a
gas pressure.
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