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Influence of Lubrication Condition and Cylinder Liner Material on Friction and Wear
Characteristics of Piston Ring-Cylinder Liner
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Abstract: Friction and wear tests were conducted on YH31 alloy cast iron piston ring and cylinder liner of
different materials (high boron copper cast iron and CrMoAl cast iron) under lubrication conditions of lubricating oil
without and adding 0.1wt% MoS,. Influence of the lubrication condition and cylinder liner material on the friction
coefficient, volumetric wear loss and wear surface morphology was studied, and the wear mechanism was analyzed.
The results show that adding MoS, shortened the running in period of the piston ring and high boron copper cast
iron cylinder liner, prolonged the stable wear period, decreased the friction coefficient and reduced the volumetric
wear loss; the wear marks on the rubbing pair surfaces were finer and more shallow than those under the lubrication
condition without MoS, . and no cracks were found. Under the lubrication condition without MoS, , the piston ring
matched with CrMoAl cast iron cylinder liner entered the stable wear stage earlier than that matched high boron
copper cast iron cylinder liner, but the stable wear stage lasted shortly, the average friction coefficient increased.,
and the volumetric wear loss increased greatly. The wear mechanism of the piston ring was polishing wear; the high
boron copper cast iron and CrMoAl cast iron cylinder liner had abrasive wear + fatigue wear and abrasive wear
mechanisms, respectively.
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Table 1 Chemical composition of YH31 alloy cast iron piston ring %
JTLE C Si Mn P Cr w B A Ti
B 3.60~3.90 2.40~2.90 0.60~0.90 0.40~0.50 <{0.04 <{0.03 0.40~0.60 0.03~0.06 0.20~0.30  0.10~0.20

&2 MoS, EFIEBFIBIAM

Table 2 Composition of MoS, solid lubricant %
44 MoS, BAWH Fe MoO, H,0 SO,

%L =98.0 <<0.65 0.25  0.25  0.30  0.20
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Fig.1 Friction coefficient curves of rubbing pair of unnitrided alloy cast iron piston ring-high boron copper cast iron cylinder liner under
different lubrication conditions: (a) without MoS, and (b) adding MoS,
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Fig.2 Friction coefficient curves of rubbing pair of nitrided alloy cast iron piston ring-different-material cylinder liner under lubrication

condition without MoS, : (a) high boron copper cast iron cylinder liner and (b) CrMoAl cast iron cylinder liner
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Fig.3 Surface wear morphology of unnitrided alloy cast iron piston ring (a, ¢) and high boron copper cast iron cylinder liner

(b, d) under lubrication conditions without (a—b) and with (c—d) MoS,
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Fig.4 Surface wear morphology of nitrided alloy cast iron piston

ring (a) and high boron copper cast iron cylinder liner (b)

under lubrication condition without MoS,
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Fig.5 Surface wear morphology of nitrided alloy cast iron piston

ring (a) and CrMoAl cast iron cylinder liner (b) under

lubrication condition without MoS,
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