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Abstract: A mixed lubrication model for textured cylinder liner-piston ring friction pair is
constructed. By simulating and analyzing the collaborative lubrication mechanism of textures,
two composite texture schemes, dimple-groove and cross groove textures, are designed and
calculated. The effects of composite textures on the lubrication performances of friction pair are
studied associated with the tribological performance tests. It is found that the lubrication
performances of composite textures are obviously better than that of single textures, and cross
groove texture outperforms dimple-groove texture. The partial high film pressure is formed by
collaborative overlying in TDC area to reduce mixed lubrication range, and the effective bearing
area extends by collaborative complementation to increase film pressure in cavitated area at middle
of the engine stroke, thus the composite textures greatly facilitate lubrication performance.
Compared with the single dimple texture, in the regard of the minimum film thickness ratio in the
middle of the engine stroke, the dimple-groove composite texture makes it increase by 34. 3%
while the cross groove texture makes it increase by 57. 6% ; as to the friction power loss in an

engine cycle, the dimple-groove composite texture makes it decrease by 8. 2% while the cross
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groove texture makes it decrease by 19. 7%. The tribological performance tests reveal that the

surface lubrication performance of textured samples can be modified more effectively than the

sample without textures, especially the cross groove texture enables to reduce friction coefficient

maximally by 48.1%.

Keywords: cylinder liner; composite texture; collaborative effect; lubrication performance
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