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Influence of Lubricating Oil Environments on Behavior of
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Abstract—Recently, due to the erosion damage that were generated increasingly at alloy metals
of slide bearing by cavity of lubricating oil with tendency of high speed and high output of recipro-
cating engine, there is a need to study the process on the formation of cavitation erosion, and
the characteristic of cavitation erosion at lubricating oil environments under various condition for
marine ship. Therefore, the apparatus of cavitation erosion experiment used 20 KHz, 24 ym piezoele-
ctric vibrator. The main results obtained through this test method are as follows: 1. The max.
erosion rate at lubricating oil environments was related to the change of space, oil film thickness,
and shown to tendency of gear oil>system oil>turbine oil>mixed oil environments with different
viscosity. 2. The pitted hole by cavitation erosion at high viscosity oil environments became small

and deep, and in addition to, they appeared to be wide and shallow at low viscosity.
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Table 1. Chemical composition and properties of alloy metals of bearing used as cavitation erosion experi-

ment
Alloy metals of Sn Pb Cu Sb Ni Hardness Density Tensile Strength
bearing (W, %) (Hv) (mg/cm®) (kgf/cm?)
Sn base (WM 1) 90 - 4 6 - 31 7368 7.55
Pb base WM 7) 12 73 1 14 - 20 9534 6.40
Cu-Pb base (KM 4) 05 25 735 - 1 72 9338 18.50
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Fig. 1. Shape of specimen for cavitation erosion test
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Fig. 2. Schematic diagram of cavitation erosion test
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Table 2. The properties of oil environments used as cavitation erosion experiment for alloy metals of bearing

Name of oil used Specific Gravity Viscosity Pour Point Flash Point
(15/47) (cSt, 40T) ) )
System oil (5.0) 0.916 109.0 —18 260
Turbine oil (T.0) 0.876 65.5 -15 234
Gear oil (G.O) 0.878 144.1 —29 222
Mixed oil (M.O) 0.858 324 —12 150
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Fig. 3. Weight loss rate versus space under system oil
environments for various materials
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