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Abstract — Tribological properties of the semi-metallic friction materials containing different solid lubricants
(graphite, WS,, MoS,) were investigated. The friction materials were fabricated with an experimental formulation
and tested with gray cast iron disks. Results showed that graphite contributed to stabilize the friction coefficient
during run-in processes. Also, graphite provided better fade resistance than that of WS, and Mo$S,. At inter-
mediate temperature ranges, however, friction materials with WS, or MoS, maintained higher friction effec-
tiveness than that of graphite. On the other hand, friction materials containing MoS, showed increased wear rates
than that with graphite or WS,. Friction materials with proper combinations of two solid lubricants showed better
friction and wear properties than that of the friction materials containing single solid lubricant.
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Table 1. Ingredients in the friction material specimens
(Vol. %)

Specimen (Volume (%)
B C D E F

Raw materials

Binder 13 13 13 13 13 13
Metal 34 34 34 34 34 34
Abrasive 100 10 10 10 10 10
Filler 18 18 18 18 18 18
Friction modifier 20 20 20 20 20 20
Graphite 5 0 0 25 25 0
MoS, 0 5 0 25 0 25
WS: 0 0 5 0 25 25

Table 2. Friction test procedure

1* Burnish

Initial brake temperature(IBT): 25°C
Pressure: 0.7 MPa, Speed: 3 m/s
Duration: 300 sec

2" Burnish
IBT: 100°C , Pressure: 0.7 MPa
Speed: 3 m/s, Duration: 300 sec

Constant interval test (3 times)

IBT: 25, 100, 150°C, Pressure: 0.7 MPa
Speed: 3 m/s, dragging: 20 sec,
interval:10 sec Total time: 600 sec
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Fig. 1. Friction coefficient of the friction materials A,
B, and C as a function of temperature. The drag tests
were repeated three times.
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Fig. 2. TGA curves showing weight changes of the
three solid lubricants as a function of temperature.
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Fig. 3. The friction coefficient of specimen D, E, and
F as a function of temperature.
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