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Measurement of Load — carrying Capacity
of Thin Lubricating Films

LI Xia,GUO Feng* ,YANG Shu - yan
(School of Mechanical Engineering Qingdao Technological University , Qingdao 266033, China)

Abstract: The load — carrying capacity of a fixed — inclined slider bearing has been evaluated by film thickness measurement
using an oil film thickness tester in conform contacts. In the measurement, under fixed inclination and load, film thickness
values at different speeds are obtained, and the curve of load — carrying capacity is derived by a dimensionless parameter
group. This approach is quite different from the previous methods whereby the pressure of oil film is measured under
different convergence ratios and the load can be obtained by integration. The measured load - carrying capacity curve and
the theoretical analysis show the same tendency, and however the measured value is lower than the theoretical value. The
theory holds that the load — carrying capacity is determined only by the convergence ratio. However, the experimental results
show the dimensionless load — carrying capacity is affected by the inclination angle of the slider, load and the properties of
lubricating oils.
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Fig.1 A fixed — incline slider bearing lubricating model
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Fig.2 Dimensionless load — carrying capacity
of an infinite slider bearing
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Fig.3 Schematic illustration of the tester
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Table 1 Properties of lubricating oils used

PB450  DM500 DM200 GS

Dynamic viscosity/(Pa - s)  0.480 0.550 0.220 1.220
Refractive index 1.50 1.403 1.404 1.310
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Fig.4 Film thickness vs speed
Pl 4 R B AR A 1 S B (L
PB450, Load=12 N
0.15
e10”
Witp, ..

0.10 f age
o

0.05

—(O— =5.42X10* Experiment
Theory
0.00 * *
0 1 2 3 4 5
K

Fig.5 Comparison of measured curve and theoretical curve
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Fig.6 Measurement of dimensionless load — carrying

capacity under different incline angles
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Fig.9 Load - carrying capacity under different interface
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