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Rolling bearing fatigue of nanoparticles dispersed lubricant
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Table 1 Conditions of the bearing fatigue test

Bearing type #51110 single-thrust ball bearing

Number of steel balls 6, reduced from 24 balls

Shaft rotation speed 1500 + 50 rpm

Test Load 980 N

Hertzian pressure, Pmax 3.2 GPa

Upper washer 0.15-0.20 um Ra at flat side, as supplied, no-control
Temperature 80 £ 3 °C, outside of the upper washer

Lubricant film parameter, A 0.5-0.6

Lubricant quantity 50 ml, dipping

Suspension judgment Time when vibration reaching at 8.0 G or 300 hours

Table 2 Conditions of the MTM test

. Disk AISI 52100 steel, 0.02 um Ra
Specimen e AISI 52100 steel, 3/4-inch, 0.02 um Ra
Test oil temperature 80 °C
Test Load 70 N (Pmax: 1.2 GPa)

Entrainment speed 1.0 m/s
Slide-roll ratio (SRR) 1.0 %
Test time 240 min.
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Table 3 Lubricant formulations

Lubricant name Sample A Sample B
Base oil PAO4 PAO4
Additives Zr.Oz nanoparticles powder (ZrOz: 1 wt.%) Z]?DP (Zn: 2600 wt.ppm)
Dispersant Dispersant
Kinematic viscosity at 100 °C |4 mm?/s 4 mm?/s
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Table 4 Bearing fatigue test results

Results Sample A Sample B
L50 (n=6) Over 300 hours 72 hours
Residual stress of upper washers —826 + 31 MPa —659 + 23 MPa

Table S MTM-SLIM images of ball during Rolling contact with micro-slip condition
Lubricant After 30 min After 60 min After 120 min After 240 min

Sample A

Sample B

488. 3 400. 0

Fig.2 Laser microscope images of MTM disk after 240 min test : a) Sample A and b) Sample B
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