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Abstract — This paper provides the effects on the leakage characteristics of the surface roughness of a
valve stem in LPG automotive. The valve stem seal is to stop an oil leakage through a sealing gap between
a valve stem and a valve stem seal. The sealing performance of two components is related to a leak safety
and a long life of a valve stem and a valve stem seal. The experimental results show that the optimal
surface roughness of a valve stem is to recommend as 0.4~0.5 um in a centerline average roughness, Ra
and a uniformly distributed profile of the roughness. Basically the smooth surface and uniform profiles
of the roughness may reduce an oil leakage between a valve stem and a valve stem seal.
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Fig. 1. Typical configurations of a valve and a valve stem
seal.
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Fig. 4. Surface roughness distributions of the valve stem;
(a) P and F profile distributions of the valve sample
1 with a vertical magnification of 10,000 and a
horizontal magnification of 50. The center line
average, Ra is 02644 um, (b) P and F profile
distributions of the valve sample 2 with a vertical
magnification of 10,000 and a horizontal
magnification of 50. The center line average, Ra is
0.333 g, (c) P and F profile distributions of the
valve sample 3 with a vertical magnification of
10,000 and a horizontal magnification of 50. The
center line average, Ra is 0.4528 ym, (d) P and F
profile distributions of the valve sample 4 with a
vertical magnification of 10,000 and a horizontal
magnification of 50. The center line average, Ra is
0.6895 um.
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Fig. 5. Engine oil leakage as functions of surface roughness
of the valve stem.
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