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Table 1 Clearance of piston to cylinder bore
Cylinders
Clearance/mm - - - -
Cylinder 1 Cylinder 2 Cylinder 3 Cylinder 4
Group 1 - Q 005 - Q010 - Q010 - Q010
Group 2 Q 002 Q 006 Q o001 - Q001
Group 3 Q 030 Q 050 Q 030 _Q 050 Q 030 Q 050 Q 030 Q 050
2 3
Table 2 Clearance of gap of ring ends
Cylinders
Clearance/mm - - - -
Cylinder 1 Cylinder 2 Cylinder 3 Cylinder 4
Group 1 Q 15 Q 18 Q 15 Q 20
Group 2 Q 16 Q 18 Q 19 Q 16
Group 3 Q 30 Q 30 Q 30 Q 30
3 3
Table 3 Cylinder pressure
Cylinders
p/10°Pa ) ) Y ) .
Cylinder 1 Cylinder 2 Cylinder 3 Cylinder 4
Group 1 11 3 11 6 11 7 11 6
Group 2 - - - -
Group 3 10 3 10 4 10 5 10 4
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Fig 1 Surface pattern of RE self-lubricated samples
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Tr ibological SurfaceM odif ication of Piston and Rings by Rare
Earth Self-lubrication Process

YU Xu-dong', YANG JUN wei', WAN G Cheng-tao', HUAN G Zhen',

TH IEDE Kai-uw e Thiede’, ZHAN GW en-guang®
(1 school o M echanical Engineering, Shanghai Jiaotong U niversity, Shanghai 200030
2 Shanghai V olksv agen A utan otive Canpany L td. , Shanghai 200230, China)

Abstract: The surfaces of piston and ringsof SANTAN JV gasline enginew ere tribologically modified by
means of rare earth self-lubrication, and the clearances of the piston skirt to cylinder and ring gapsw ere
modified to - 5 2 um and 150 ym, regectively. The anti-scuffing performance and friction-induced pow er
loss of the modified enginew ith an ultra-snall clearancew ere exam ined by means of bench tests Themor-
phology and friction force of themodified piston skirtw ere investigated w ith an atomic forcemicroscope A 's
the results, a large number of cavities and accumulated nano-gheresw ere generated on the surface of the
piston after rare-earth-self-lubrication process, which was beneficial to mproving the anti-scuffing perfor-
mance and reducing the friction-induced pow er lossof the engine Thus the surfacemodification of thepiston
and rings by meansof rare earths self-lubrication could find promising application in the tribological surface
modification of piston and rings

Key words engine; piston and rings minimum clearance rare earth self-lubrication; tribological surface

modification
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