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Effects of Oxidative Deterioration of Lubricating Oil on Tribological Characteristics of
Aluminum Bronze Porous Materials
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In recent years, there has been a demand for technology for achieving carbon neutrality. To meet this demand,
technologies such as reduction of production energy, weight reduction of raw materials, and recycling have been studied
for vehicle on-board electrical equipment. Aluminum bronze, which is one of the metal materials with low melting point
and low density, has the properties that facilitate achievement of carbon neutrality. In this study, a porous aluminum
bronze material was used for sliding parts, and a pin-on-disk friction test and a chemical analysis were conducted with
the sliding material oxidized in a high temperature atmosphere. The effect of the exposure time of the sliding material on
the tribological (friction) characteristics was experimentally investigated. The results showed that the viscosity of the
lubricating oil impregnated in the porous aluminum bronze material was significantly changed with the exposure time,
affecting the friction characteristics. Moreover, the oxidation product of this lubricating oil was adsorbed on the surface

of the sliding part material, and resulted in a marked change of the friction characteristics.
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Fig.1 Schematic diagram of the experimental apparatus Fig.2 Measurement circuit
Table 1 Specifications of rider Table 2 Specifications of disks
Rider material SuJ2 . . + Aluminum(10mass%) bronze
- Disk material )

Curvature radius R [mm] 2.8 + Tin(10mass%) bronze

Length L [mm] 5.6 Diameter [mm] 40

Width B [mm] 5.6 Thickness [mm] 8.0

Roughness Ra [pum] 0.02 Permeability £ 107 [m’] 0.05~2.3

Vickers hardness HV 780 Relative density  [%] 76~88

Table 3 Experimental conditions
Applied load W 0.5(DRY), 1.0, 1.5(WET)[N]
Disk rotating speed U 0.11 , 0.23 [m/s]
Lubricating oil PAO (Base oil)
Viscosity 7o 0.34 [Pa * s] (@25C)
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Fig.3 Relationship between the coefficient of friction u

and bearing characteristic number S of aluminum-bronze
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Fig.5 Viscosity # versus exposure time
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Fig.4 Relationship between the coefficient of friction u

and bearing characteristic number S of tin-bronze
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Fig.6 Total acid number AN versus exposure time
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Fig.7 Concentration of carbon on the surface Fig.8 Concentration of oxygen on the surface
versus exposure time versus exposure time
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friction u surface versus coefficient of friction x’
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