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Abstract — This paper presents an experimental investigation on the sealing defects and cracks of O-
rings and a valve packing of a gas valve for a LPG cylinder. O-ring in which stops a gas leakage of a
liquefied petroleum gas is very important for a LPG valve safety. Valve packing is to open and close a
gas flow port for supplying and charging a LPG fuel. The sealing performance of two sealing units is
related to the leak safety and long life of a gas valve. The investigated results show that most of O-rings
was failed due to a circumferential crack in which is caused by partial press bonding failure near the partition
zone and an excess compression rate. Some of the O-ring failure was originated by an extrusion of an
excessive leak pressure of a LP gas. Thus, this paper strongly recommends a tight quality control and a
safety guarantee system of O-rings and valve packing to guarantee a leak safety and to extend a service
life of a gas valve. At the end, a warranty policy of the sealing units should be adopted for increasing
a product quality and safety of a gas valve.

Key words : LPG cylinder, Gas valve, Valve packing, O-rings, Defects and cracks, Leak safety,
Compression rate
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Fig. 1. Cylinder and a valve assembly for a LPG storage
pressure, 20 kg/cm?.
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Fig. 2. Valve sealing units for a LPG cylinder.
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Fig. 3. Wear scar and defect analysis using a camera probe
and surface analyser.
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(a) Extrusion crack

(b) Partition crack

(c) Radial crack

Fig. 4. Crack failure mode of O-Rings for a LPG cylinder
valve.
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Fig. 5. Average wear scar and defect of O-rings for a LPG
cylinder vaive.
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(b) Defect model 2

(c) Defect model 3

Fig, 6. Typical wear scar and defect of valve packing,
nylon-66.
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