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The Influence of Various Factors on Piston Friction
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Abstract

There exist many kinds of frictions in internal combustion engine such as piston ring and
skirt, cam and tappet, bearing friction etc. Among them, the frictions between piston ring,
skirt and cylinder are particular. '

~ These frictions for motoring test are differ from that of firing test even though the
temperature of cooling water and lubricating oil keep identically. The frictions for firing test
are increased due to combustion pressure and products.

The precise calculation of the friction is difficult. But we can assume that the friction
is governed by the viscosity of lubricating oil and gas pressure of cylinder. And the viscosity
of lubricating oil is dependant on gas temperature of cylinder, so the piston friction may be
governed by gas pressure and temperature of cylinder.

In this treatise, we propose the method of evaluating piston friction under the condition
of constant engine speed, and we analyzed the behaviours and influence of factors concerned
with the piston friction for output correction when the inlet pressure and temperature were
varied.

The main results are as follows:

1) The behaviours on the inlet conditions for the contact force of the piston rings and the
viscosity of the lubricating oil concerned with piston friction are found.

2) The essential point the these behaviours is dependant on the cyclic variation following to
the inlet conditions,

3) According to our analysis, It was observed that the viscosity of lubricating oil is more
effective than the contact force to the piston rings.
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Table 1. Specification of engine used.

Engine type Four-stroke, water-
cooled overhead valve

Bore X Stroke 90 < 105

Displacement 667¢m?

Compression ratio 4.5

Number of cylinder 1

CWT

i r
Ti
arifice flow-

cxhanst
surge
tank

meter
slidax
inlet
control valve surge
for Pi 1H k
tan
: *—N1 lm.vJ ]
) ¢ =
C
400 390 630
Ea )

fuel ECM

tank indicator :m:

enging

D, C Dynamo-

meter

digitel tachomerer

control valve
for exhaust pressure

blower

FCM [uel comsumtion meter

IH inlel air heater
CWT cooling water tank
[ carburetor

Fig. 2. Schemetic diagram of experimental apparatus.
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Table 2. Inner wall and outer wall temperature

Twsy | Twaer | Twe Q@ [Tm=T
‘K | °K °K | KI/S "K

value| 393.9 | 383.5| 388.7 | 5.81 | 399.3
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