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Effects of Antioxidants in Lubricating Oil on Tribological Characteristics of Low-Current
Electric Sliding Contacts Made of Porous Materials
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In recent years, with the demand for lower electricity consumption and longer life of automobiles, it is required to
reduce current consumption and improve the reliability for electric sliding contacts. As one of the measures for such
goals, in this study, a porous material was used for the electrical sliding contacts. Then, after leaving the porous material
under conditions that promote the deterioration of the porous material, the relationship between the state of the
lubricating oil impregnated in the porous material and the tribological characteristics of the electric sliding contact such
as the coefficient of friction and the degree of separation was investigated. The experiment was conducted using a
pin-on-disk friction test machine and a chemical analysis device. As a result, the following findings were obtained. The
changes in viscosity and total acid number (TAN) of the lubricating oil in the porous material were suppressed due to
the addition of an antioxidant. And the change in the deterioration of lubricating oil in the porous material depended on

the difference in the molecular structure of the antioxidant, affecting the tribological 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 Disk material Brass Cu-Zn
Curvature radius R [mm] 2.8 Diameter [mm] 40
Length L [mm] 5.6 Thickness [mm] 8.0
Width B [mm] 5.6 Permeability k [m?] 29X107"
Roughness Ra [um] 0.02 Relative density [%] 76
Vickers hardness HV 780
Table 3 Experimental conditions Table 4 Ecn and volume values proposed by Fedors
Applied load 7 10 molecule |cohesive energy| molar volume
ied loa . 3
PP N] group [J/mol] [cm’/mol]
Disk rotating speed U 0.03 ~ 0.23 [mv/s] -CH; 4709 335
Lubricating oil PAO (Base oil) -CH,- 4939 16.1
Viscosity 7o 0.44 [Pa * s] (@25C) _CH< 3433 -1.0
OilA Base oil + (2.0mass% ) aC< 1465 192
Octylated diphenylamine @7 31939 14
B i1+ (2.0 %
ase oil + ( 2.0mass% ) { \> 1939 .y
OilB N-(1-Methylheptyl)-N'-phenyl-p- —
L >NH 8372 4.5
phenylenediamine
Base oil + ( 2.0mass% ) ~coont -7628 283
oilC 4. 4'-Bis(o,0’-dimethyl benzyl) 7N 4186 9.0
diphenylamine -0- 3349 3.8
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Fig.3 Coefficient of friction u and degree of separation r versus bearing characteristic number §
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Fig.9 Solubility parameter versus coefficient of friction Fig.10 Solubility parameter versus degree of separation
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