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Surface Region Division of Cylinder Liner Based on Friction State

FAN Yujie HAO Mengjie DU Yuchen LIU Fanghua" XIA Jing XU Chengcheng LI Bin
School of Mechanical Engineering, Jiangsu University of Science and Technology. Zhenjiang,
Jiangsu, 212003

Abstract: To effectively distinguish the lubrication states of the cylinder liner - piston ring system,
equivalent friction tests were conducted on a YTRC2110D diesel engine. The variation of the friction coef-
ficient along different positions of the cylinder liner was analyzed. The critical positions corresponding to
different lubrication regimes were identified, and zonal division was performed accordingly. The effect of
zonal composite lubrication structures was then investigated. The results indicate that the regions near the
top dead center and bottom dead center are in boundary lubrication, where the sin-etextured composite
structure exhibits the best friction-reducing performance. The middle region is characterized by hydrody-
namic lubrication, where a multi-stage structure yields the lowest friction coefficient. The transition region
operates under mixed lubrication. and the maximum friction coefficient reduction rate of 53.66% is
achieved by the composite structure combining sine-texture filling and circular texture.
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Fig.1 The correlation between the velocity of the
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of the cylinder liner
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and piston ring
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Fig.3 The correlation between the radial load and

position of the cylinder liner
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Fig.4 Relationship between cylinder liner

temperature and position
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Tab.1 Testing conditions for friction analysis
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Fig.6 Lubricating structure specimen
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in lubrication areas
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Fig.8 The curve representing the friction coefficient of

a smooth liner surface over time
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Fig.10 Schematic diagram of lubrication state division in the axial region of a smooth cylinder line
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Tab.2 The smooth cylinder liner exhibits uniform regional conditions and optimal lubrication status

T JEE HEARAS X S PEE X/ mm | SFHEESEHEE | MG/ Y | HE/ (mesT) | #AF/MPa R/ °C
o \ 0~2.1 0.153~0.097 0.5~1.4 6.1~5.6 20
i B W Xk (BLR) 2.80
123.6~125 0.102~0.136 1~0.5 0.8 20
R R \ 2.1~6.5 0.097~0.032 1.4~4 5.6~3.2 20
RA T X (MLZ) 5.52
121.1~123.6 0.056~0.102 2.2~0.9 0.8 20
WK X (HLA) 6.5~121.1 0.032~0.051 91.68 4.2~2.2 3.2~0.8 20
o 0~2.6 0.183~0.092 0.5~2.0 6.1~5.2 303.1~274.9
A X (BLR) 3.52
123.2~125 0.098~0.151 1.2~0.5 0.8 213.4
=8 \ 2.6~7.9 0.092~0.033 2.0~5.2 5.2~2.4 274.9~255.8
TR AT T X R (MLZ) 6.40
120.5~123.2 0.062~0.098 2.5~1.2 0.8 213.4
A X (HLA) 7.9~120.5 0.033~0.062 90.08 5.2~2.5 2.4~0.8 255.8~213.4
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Fig.11 The time variation curve of the friction
coefficient at room temperature under boundary
lubrication conditions
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Fig.12 Time variation curve of friction coefficient at
high temperature under boundary

lubrication condition
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Fig.13 Variation curve of average friction coefficient

under boundary lubrication condition
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Fig.14 Time variation curve of friction coefficient at

room temperature under mixed lubrication condition
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Fig.15 Variation of the high-temperature friction

coefficient over time under mixed lubrication conditions
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Fig.16 Variation curve of average friction coefficient

under mixed lubrication conditions
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Fig.17 Curves of friction coefficient-time at room

temperature under fluid lubrication
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Fig.18 Curve of high-temperature friction coefficient
with time under fluid lubrication condition
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Fig.19 Variation curve of average friction coefficient

under fluid lubrication
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