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Study on the Effects of Self-Oil Collection Coating on the Limited Lubrication
Performance of Cam-Tappet Pairs
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Abstract: A patterned functional surface with arc-shaped oleophobic zones alternating with the original
oleophilic zones was designed and prepared to achieve automatic aggregation of a small amount of lubricant and
to explore the improvement of limited lubrication performance on the cam-tappet sub-surface. The results show
that the coated functional surface leads to a wettability gradient on the surface of the cam-tappet sub-surface,
limiting the directional flow of the lubricant without external force, increasing the oil supply amount to the
contact area and thus improving the lubrication performance. The effects of oleophilic track width on lubricant
return are not uniform, and a suitable width design can produce a good oil collection effect. The high viscosity
lubricant is hindered by the pinning effect to flow outward during the extrusion stage. The moving parts are in
a serious oil-shortage state when the oil supply amount is reduced to 0.5 pl., and the oil collection surface

cannot play a role in improving the lubrication effect.
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Figure 1 ~ Schematic diagram of cam-tappet measurement system

Table 1 Test parameters

s SR
M4 2/ (romin” ) 25.50.75.100
11 43 841 Fo/N 5.10
i o/pL 0.5.1.0.2.0
322 fi 1) BER - WA A, AR - A B
0> e/ mm 2.4
IR EE T/°C 23+1
R Rl PAO6.PAO10.PAO20
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Table 2 Lubricant viscosity (23 C)
HER Rl N B ¥ »/(mPa-s)

PAOG6 52.26
PAO10 112.7
PAO20 297. 36
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Figure 2 Preparation of oil collecting surfaces
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Figure 3 Migration of lubricating oil on the sample D3 surface
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Figure 4 Changes in friction coefficient under different tooth

tip distance D
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Figure 6 Effects of different tooth top pitches on film thickness
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Figure 9 Improvement of the texture surface on the film thickness at different speeds
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Figure 11  Effects of oil collecting surface on improving film

thickness with different viscosities
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Figure 12 Optical interference patterns of different surfaces of
PAO6
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Figure 15 Friction reduction of the oil collection track at

different oil supply rates
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with different oil supply amounts
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