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Effects of Oxidation of Sliding Surface 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, oil-impregnated porous
aluminum bronze and tin bronze were exposed to a high temperature for a long time, and both materials were examined
for changes in their tribological characteristics and sliding surfaces with a pin-on-disk friction tester and a chemical
analysis instrument. The findings in this study are that oxides of the impregnated oil are formed on the sliding surface of
each oil-impregnated porous material exposed to a high temperature, and tin bronze shows larger amount of oxides than
aluminum bronze, and the formation of oxides contributes to decreasing the friction coefficient.
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Weight Load cell Table 1 Specifications of rider

— Rider material SUJ2
Curvature radius R~ [mm] 2.8
LengthL [mm] 5.6
Balancer
Width B [mm] 5.6
@ Rotating disk Roughness  Ra [um] 0.02
Vickers hardness HV 780
Fig.1 Schematic diagram of the experimental apparatus
Table 2 Specifications of disks Table 3 Experimental conditions
. . + Aluminum(10mass%) bronze Applied load W
Disk material ) 0.2,05,1.0, (L5WET)
« Tin(10mass%) bronze [N]
Diameter [mm] 40 Disk rotating speed U
- 0.03,0.11,0.23,0.34
Thickness [mm] 8.0 [m/s]
Permeability k 10™ [m?] 11~23 Lubricating oil PAO
Relative density [%] 76 Viscosity 7o [Pa - s] 035 (@25C)
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Fig.2 Viscosity # versus exposure time
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Fig.3 Relationship between the coefficient of friction x Fig.4 Relationship between the coefficient of friction x
and bearing characteristic number S of aluminum-bronze and bearing characteristic number S of tin-bronze
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Fig.5 Relationship between the coefficient of friction u Fig.6 Coefficient of friction versus exposure time

and bearing characteristic number S’ of aluminum-bronze
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Fig.7 Infrared transmittance waveform of aluminum-bronze Fig.8 Infrared transmittance waveform of tin-bronze
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Fig.9 Area of infrared transmittance from
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Fig.10 Concentration of oxygen on the surface
Versus exposure time
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Fig.11 Contact angle & versus exposure time
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