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Evaluation of the tribological behavior

for MoS:2 bonded films with different contact geometry

Il Bae, Hosung Kong and Young-Pil Park”
Tribology Research Center, KIST
"Department of Mechanical Engineering, Yonsei University

Abstract - The tribological behavior for MoS: bonded films is evaluated
according to the international standard testing methods, such as ASTM D
2625(Falex tester) and ASTM D 2714(LFW-1 tester). It has been well known that
the tribological behavior for MoS: bonded films is affected by several factors.
However, in this work, the wear life for MoS: bonded films 1s mainly
experimentally measured with different contact geometry, and evaluated in terms
of the frictional heating according to the contact geometry of tribotester. The test
results show that the wear life of MoS; bonded films is significantly affected not
only by the frictional heating, but also by the contact pressure, test running-in
conditions, and the contact conformity.

Key Words - Friction, Wear, MoS2 bonded film, Wear life
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Fig. 2. A schematic view of a Falex tester.
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Table 1. The mechanical properties of

specimens used for LFW-1 tester.

LFW-1 tester Ring Block
Material type AISI 52100 AISI 52100
Hardness (HRc) 58-63 58-63
Size, mm 3498 (OD) 6.35(W)
Roughness (Ra) 09-1.1 No sand-blasting
after Sand-blast
Table 2. The mechanical properties of
specimens used for Falex tester.
Falex tester Pin V-block
Material type AISI 4130 AISI 4130
Hardness 87-91 (HRb) 20-24 (HRc)
Size, mm 6.35(0.D.) V-notch : 96.1°
Roughness (Ra) 09-1.1 09-1.1
after Sand-blast

Table 3. The composition of the tested MoS;
bonded film lubricants.

Sample name Composition (weight %)
A MoS:, Graphite + Epoxy resin (40%)
B MoS: + Organic resin (40%)
C MoS,, Sh03 + Organic resin (25%)
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Table 4. The standard test results for
LFW-1 life test and Falex life test.
Mean Avg. Avg. Nominal
Pressure,| Friction Temp., contact
MPa | Coefficient C radius, mm
LFW-1 test| 170 0.034 53 2.0
Falex test 170 0.019 93 2.0

Table 5. Material properties of MoS: powder,

Epoxy resin and MoS; bonded film.

Properties Material | Epoxy MoS; MoS: bonded
resin Powder film
Hardness, MPa 200 314 280%*
Solid density, kg/m’ 1200 4800 2640+
Melting Point (Glass| (420) 2648
temperature), K
Thermal 0.30 0.13 0.29
Conductivity, W/mK
Thermal capacity , 1800 6000 **
1/kegK

* Assumed data, ** Measured data, *** Calibrated data
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Table 6. The {frictional
composition A

characteristics of
lubricant according to the
various ranges of velocity and normal load
for LFW-1 tester.

Velocity,| Normal Avg. Avg. Wear Life
m/s load, N | friction |Temp, C| (No. of Rev.)
cocfficient
0.132x 1210 0.082 459 133890
1980 0.039 438 146330
2800+ 0.040 449 258030
0.362 1210 0.048 63.5 234240
1980 0.039 68.7 153260
2800 0.033 55.4 193080
0.560 1210 0.046 758 158160
1980 0.039 78.1 14560
2800 0.040 92.8 58930

* LFW-1 wear life test according to ASTM D 2714
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