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Abstract —Many researchers have tried to improve the tribological characteristics of lubricant by adding various
nano particles in the base lubricant. But the reliability evaluation of the lubricants are rarely performed in its real
operation condition. In this study, the physical property and the tribological characteristics of the graphite nano
lubricant were evaluated and compared with raw lubricant after thermal degrading. In order to evaluate the tir-
bological characteristics, the disk-on-disk tribotester was adopted to measure the friction coefficient of the graph-
ite nano lubricants. Also the temperature variations of friction surfaces were measured by the thermocouple
installed on the fixed plate in the test chamber of the tribotester. The kinematic viscosity was measured using
a capillary viscometer on the temperatures of 40, 60 and 80°C. The results showed that the graphite nano lubri-
cant had lower friction coefficient and less wear on the friction surfaces than raw lubricant. After thermally
degrading, the friction coefficients of graphite nano lubricant increased, but the friction coefficients after thermal
degradation were still maintained lower than those of raw lubricant.
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Table 1. Typical properties of raw lubricant

Properties Supergear EP220
Specific Gravity 0.89
Kinematic Viscosity (@40°C) 219.5 ¢St
Kinematic Viscosity (@100°C) 18.9 ¢St
Viscosity Index 96
Acid Number 0 mgKOH/g
Boiling Pont 250°C

Table 2. Typical properties of graphite particle

Properties Graphite
APS 55 nm
SSA ~120mg
Morphology Spherical
Bulk Density ~0.26 g/cm’
True Density 2.26 g/em’
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Fig. 1. TEM image of graphite nanoparticles.

2-2. OF&EAI

A TE F8Re £8 548 Bk A% F
2% gaoirh. £ d7olA= Siebels} Kehl[8]o] A
913t Disk-on-disk TribotesterS #2Hste] &-&-f-o] nf
HATE SHIAT B2 ArAEe] 8 5L ¥
71871 $8ked Disk-on-disk type testersS AL&ajgith.
2 A AX A AR e 27400 Uis A

Vol. 24, No. 4, 2008



192

Thermocouple Load Cell
e
| — Fixed Plate
v — Rotating Plate

Heater /] 1 H 41— Mechanical

Seal
Test Oil

pee-ti-1SeIVO
- Driver

iy
30
N
i
‘
T
'

Fig. 2. Schematics of the disk-on-disk tribotester for
measuring the tribological characteristics of mnano
lubricants.
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Fig. 3. Size and shape of the fixed and rotating
plates in the disk-on-disk tribotester.

Table 3. Test conditions of lubrication evaluation
Disk-on-disk Tribotester
100N, 500 rpm, 10 min.
1,000 rpm (0.68 m/sec)

Tester

Initial running-in

Rotation Speed

Normal Force ~3,000 N
Starting Temperature 35°C
Material of plates GC 200 (KS)

Base Lubricant SK Supergear EP 220
Graphite (55 nm)
0.1 vol%
Alkylaryl Sulfonate

2 weeks, 150°C

Particle
Particle Concentration
Dispersant

Thermal Degradation
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Fig. 4. Friction coefficients of raw lubricant and
nano lubricant as a function of normal force before
and after thermal degradation.
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Fig. 5. Temperature variation of raw lubricant and
nano lubricant as a function of normal force before
and after thermal degradation.
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Fig. 6. Kinematic viscosity of raw lubricant and
nano lubricant as a function of normal force before
and after thermal degradation.
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Fig. 8. Stribeck curves for the lubricants tested.
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