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Friction Characteristics of Piston Assembly (II)
-Experiment-
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Abstract

The aim of this paper is to investigate the friction characteristics of piston assembly, which composed of
ring pack and piston skirt. The friction force of piston assembly was measured by using the movable liner in
the single cylinder engine, and the various parameters were tested. The friction force was suddenly increased
at the expansion stroke due to higher cylinder pressure. The viscous friction was dominant at the mid stroke,
but the boundary friction was dominant at the top and bottom dead centers. Through the experiment, we could
validate previous theoretical study, and confirm that the radial clearance and ring tension were very effective

to reduce friction loss of piston assembly.
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Fig. 1 Schematic diagram of piston friction force
measurement system
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Fig. 2 Schematic diagram of experimental system
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Table 1 Specification of test engine

BorexStroke 75.5 x 83.5 mm

Mass (piston + piston pin) 250 g

Total ring tension 28/43/52 N

Clearance 13/30 um

Oil and coolant temp. 50/90 °C

Lubricant SAE5W20

Engine speed 1200/1500/2000 rpm
Load BMEP 2bar/4bar/WOT

100 T T T

50

©

«
o
S

Friction force, N

- = = cal(skirt}
----- cal(ring pack)
e cal{total)
—o— exp(total) 4
1200rpm. motoning

T=90°C. T =43N

-100 |

-150 . L
0 180 360 540
Crank angle,degree

720

Fig. 3 Comparison between measure and calculated
piston friction
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Fig. 5 Measured cylinder pressure with combustion
process
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Fig. 6 Measured piston friction with oil temperature
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Fig. 7 Measured piston friction with radial clearance
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Fig. 8 The difference of friction force with radial
clearance
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Fig. 10 Measured piston friction with ring tension
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Fig. 11 The difference of friction force with ring tension
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