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The Investigations on the Characteristics of Unsteady Piston Temperature Using
Radiotracers - The Effect of Piston Ring Gap Position and Blow By Gas
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ABSTRACT

To understand the thermal characteristics around the piston ring gap, ring gap positions and
piston temperatures are measured simultancously. The locations of piston ring gap are measured
by the radio-tracer method, and piston temperatures are measured by a K-type thermocouple
and scissors type linkage system.

From these experiments, following facts are clarified. Piston temperatures fluctuate according
to the piston ring rotation. And the temperature fluctuation is mainly affected by top ring gap
position irrelevant to the second ring gap position. If the top ring gap position gets close to
the temperature measuring point, the temperature of top ring groove rapidly increases, and the
temperature of top ring groove shows maximum value when top ring gap position coincide
with temperature measuring point. The maximum amplitude of temperature fluctuation, which is
proportional to the blow by gas rate, is around 12~15C.
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Table 1 Specifications of the test engine

Engine In-line 6 cyl.

Displacement(/) 13

Combustion type Direct injection
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Fig. 1 Schematics of the test piston and
the temperature measuring points
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Table 2 Production properties of 2 radioisotopes
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Fig. 4 Measured y -ray counts and calibration
curve according to ring gap position
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