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Friction Characteristics of Piston Assembly (I)
-Theory-
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Abstract

The aim of this paper is to investigate the friction characteristics of piston assembly. The friction of piston assembly
is composed of ring pack and skirt friction. In this paper. the theoretical models of piston ring pack and piston skirt were
presented. The mixed lubrication theory was considered to calculate friction force of piston ring and skirt. From the
results, most of friction in piston assembly occurred at the piston ring pack. The piston assembly usually showed
hydrodynamic lubrication characteristics, but the top and bottom dead centers showed mixed lubrication characteristics.
The piston skirt was much affected by radial clearance and load, but ring was significantly influenced by ring tension.
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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 wm

0il and coolant temp. 50/90 °C

Lubricant SAE5W20

RMS roughness 0.5 um

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

r

Side force, kN

w

Crank angel, degree

(a) Side force
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(b) Friction force
Fig. 2 Calculated result of side force and friction
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Fig. 3 Calculated results of piston ring and skirt friction
with combustion process
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