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Development of Friction Reduction Method between
Piston Ring and Cylinder Liner

Wan-Ho Kim, Kum-Hwan Cha, Dae-Eun Kim* and Yoon-Chul Rhim*

Graduate School, Yonsei University
*Department of Mechanical Engineering, Yonsei University

Abstract—The friction loss between piston rings and cylinder liner is due to the tension of the pis-
ton rings. Lubricant is usually supplied to reduce the friction. However, the sliding speed of the pis-
ton varies during the reciprocating cycle and is very low near TDC(Top Dead Center)/ BDC(Bottom
Dead Center), where the hydrodynamic lubrication cannot be sustained. Since the lubrication regime
is shifted from the hydrodynamic to the boundary lubrication near TDC/BDC, wear particles are easi-
ly generated so that the friction loss becomes bigger and bigger due to the plowing effect of wear
particles. In this study, for the purpose of reducing the friction loss, an undulated surface is adopted
to the cylinder liner to trap wear particles. The friction force variations, which are measured by strain
gages, show that the concept of undulated surface is one of the promising methods to effectively
reduce the friction between piston rings and cylinder liner.

Key words—undulated surface, friction loss, friction reduction, wear particle trap.
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Fig. 1. Experimental setup.
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Table 1. Specification of cylinder liner assembly
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w3 Ak ALz
L A 3.9 mm
At c A
AdY #olu W73 94.85 mm
1A 104 mm
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Ade 2= Zo] 165 mm

Agstgch 228 AolA2HE 2] AF & P
A ZZ(5,00001)%F F He](cut-off frequency: 1 KHz)
£ A Hell A" A5 2 wgste] Ao
th Ao ARSH 7] 7 F-Fol] NI AFF2
Table 134 7},

22, 0|MIRE ®EMHe| JF

vl QH ] FFFub o= F]A| -] W) 5}18kA]
ol W] glth £ el AMSE AFY o=
AF3o)H mAI8AL sl o] U5 Wdeln
2 3R ql uh LB rhgshr]e A Aol
A ANARC] e v 8A TS s

2 E ol o3te] 7P AZg vhdo] WA=
AR 2o e} 4 - A F-Tol) Aduks o] 83k
WAL A W7 2 A o] o 2L 7HEsksict v
FZolE 100 pm, A4l AL EE 100 pm, o] F5
T A} AF 31X (pitch)7} 0.5 mm7} S =2 7133
Ak Al A 7R H 3 38 =18 wAl
off A&sle] vpal Ake] Wl & AAsd 3 T
9] 3 A&E= 450 rpmolglen w27 33 7Hr
sl m JEFe) ojaR R ¥WHEESF 3~6 um
(Rmax) Y= HEE sigct. o] HHF& EAHoR
viehgi= Fig. 29} 2ot

71 39 ZHEAS WY A2 SA 3o
¥ ZAIE Fig. 3o vehligicl. mlAl 844 22
ZolE 100 umo) 3L, F7F] Azl& 250 pum, o]
-2 150 pmelct. §t5 o] FA} 24 mmel=2
2l¢} 7ol Zlasbd <F 10719 834o] o1& g "o
FolA Hrh AA A=vielA WA= ohEgiAt
Z7]= o] 271l wet w9 cheFatAlRt g 2~10
pme] W47} el ng B Al 7t vlA

218389 =Y
DAMAAANN
Q Mk xtely

UMM 2
%‘ L= " [homming @]

Fig. 2. Manufacturing process of undulated surface.
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Fig. 3. Surface profile of undulated surface.
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