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Experimental Study on the Oil Leakage Characteristics
of Valve Stem System
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Abstract — This paper presents the oil leakage characteristics of the valve stem system in gasoline engines. For
the oil leakage investigation, four study models have been prepared as functions of used poppet valve and used
valve stem seal, used poppet valve and unused valve stem seal, unused poppet valve and used valve stem seal,
and unused poppet valve and unused valve stem seal. With four models, the experimental study on the oil leakage
has been investigated for the oil temperature, intake pressure, and camshaft speed. The experimental results show
that the sealing performance of the valve stem seal plays an important role on the leakage of the valve stem sys-
tem. And the appropriate replacement of a stem seal with used poppet valve shows good sealing performance

in oil leakage in compared with a new valve system.
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Fig. 1. General view of an oil leakage testing equipment
for 4-cylinder gasoline engines.
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Table 1. Properties of the oil, PCMO SAE 30

3 5 A &+4 Aad =
A% (@15°C, ke/L) ASTM DI298  0.8853
FHE(@40°C, mm*s)  ASTM D445 11.15
SHAL(@100°C, mm¥%s)  ASTM D445 93.65
HEAGF(VD) ASTM D2270 105
FEH(CC) ASTM D97 -37
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Fig.2. Oil leakage as a function of engine oil
temperature for 4 test cases. :
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Fig. 3. Oil leakage as a function of positive pressure for
4 test cases.
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Fig. 4. Oil leakage as a function of camshaft speed for 4
test cases.
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Fig.7. Oil leakage as a function of camshaft speed for
PCMO SAE 30 and SAE 5W/30 cases.
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