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Impact of Bubble Formation on Friction Control in Mixed Lubrication Using Columnar Surface
Texturing Patterns
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Table 1  Sliding test conditions Glass disc Light Interference
Contact Pressure, MPa 0.10.20.5 (Flat, Rotated)
Oil temperature, °C 40 80 - Torque
Kinematic viscosity, mm?/s 26.8 8.60 _4
Sliding velocity, mm/s 1~500 ) .
Velocity retaining time, s 2 Oil
Velocity steps number 10 .
Ring t
Table 2 Measuring conditions for white-light interferometry (Textured, Fixed) Load
Disc reflective layer Cr 7 nm Fig. 1 Schematic diagram of sliding tests
Disc spacer layer Si02 500 nm Table 3 Observing conditions of sliding interface

High-speed camera

MEMRECAM GX-3, NAC, JP

Recording speed, fps 100 High-definition camera MC170, Leica, DE
Magnification 20x Recording speed, fps 100
Range per pixel, pm/px 1.0 Magnification 5x
0Oil film thickness FiDiCa, Range per pixel, pm/px 1.1
fitting software JFE Techno-Research, JP Pixel count, px 1024x768
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Overview
Size at
pitch radius
[um]
Area density 52% 41 % 54 %

Fig. 2 Texture designs on test pieces
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Fig. 3 u-Vcurve at 0.2 MPa, 40°C Fig. 4 u-V curve at 0.2 MPa, 80°C
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Fig. 5 Oil film thickness at 0.2 MPa, 40°C Fig. 6 Oil film thickness at 0.2 MPa, 80°C
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Fig. 7  Surface image on circle pillar texture, Fig. 8 Surface image on circle pillar texture,
0.2 MPa, 40°C, 32 mm/s 0.2 MPa, 80°C, 32 mm/s

Fig. 9 Surface image on hexagon pillar texture, Fig. 10 Surface image on hexagon pillar texture,
0.2 MPa, 40°C, 32 mm/s 0.2 MPa, 80°C, 32 mm/s

Fig. 12 Surface image on rhombus pillar texture,
0.2 MPa, 40°C, 32 mm/s 0.2 MPa, 80°C, 32 mm/s
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