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Effect of Different Solid Lubricants in the Automotive
Friction Material on Friction Characteristics

Jung Ju Lee and Ho Jang

Division of Materials Science and Engineering, Korea University

Abstract—rFriction materials with three different formulations containing different solid lubricants
were investigated to study the role of lubricants on the friction performance. The three friction
materials contained graphite 10 vol.%, graphite 7 vol.%+MoS, 3 vol.%, and graphite 7 vol.%+5b,S; 3
vol.%, respectively, with the same amount of other ingredients. Results of this work showed that
each formulation with different lubricants had unique advantages and disadvantages. The friction
materials containing graphitc 7 vol.%+MoS, 3 vol.% and graphite 7 vol.%+Sb,S; 3 vol.% showed
better resistance to fading and improved friction stability compared to the friction materials
containing graphite only as a lubricant. However, the friction materials with two lubricants (graphite+
MoS, or Sh.S;) showed disadvantages on DTV generation and rotor wear.

Key words—friction materials, solid lubricants, friction stability, DTV, fading.
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Table 1. Raw materials ingredients contained in the
friction materials (NAO type) studied in this work

Specimen Specimen Specimen

Raw Material A B C
(vol.%) (vol.%) (vol.%)

Resin 18 18 18
Kevlar™ pulp 8 8 8
Ceramic wool 5 5 5
Other Friction modifiers 59 59 59
Graphite 10 7 7
Sb,S, 0 3 0
MoS, 0 0 3

Table 2. The composition of cast iron rotor used in
this study (wt.%)

C Si Mn Cr Cu
35 1.7 0.8 0.5 0.25
S P Sn Mo Fe
0.1 0.15 0.05 0.05 Bal.
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Table 3. A dynamometer test procedure used in this
work

1. Burnishing: IBT=100°C, Deceleration=0.35 g, Initial
speed=60 km/hr, Number of stops=200.

2. Drag: IBT=100°C, Torque=15 kg-m (constant), Duration=
4 min., Speed=70 km/h, Number of drag cycles=10.

3. Stop: Initial speed=100 km/h, Torque=20, 40, 60, 80,
100 kg-m, IBT=50C, 100°C, 150°C, 200°C, 250°C
(Combination of torque and IBT: total 25 stops).
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Fig. 1. Change of friction coefficient at different stop
conditions for each specimen.

7} 3245 3] el Aol 4 =
Fa7b EApsteiok dh=d|, ebEA] gxAakzo 2 9
3 15 E3lo] Fubaled wiAAISE Y Wat oph
2} wpaAS=e] Ak o 2 413k graphite2] 4H3} & Afo]
Aol 42| graphite F& 7FAAA 2lolnd dAbe]
AzZbEI}[5]. ol2i gt AL A5 229 ofe] F7)s}
14 12 AlEE ] nhEdde 9§ £x]9 BE &
gt o w2 opabA|Hol A o] Ak} 7} A sE o] vt
A 2 A (fading) S ebd o2 2=l
olo] uhal MoS,8} Sb,S:i= ALl 4] vhked o ) )

He
it
)
° B

>

)o

=

Vol. 14, No. 3, 1998



20 o]

Antimony 4
Trisulfide

Graphite

DSCiMicro-Vimg
3
T

“12 - Moiybdenum

- Disulfide n
14 |
16 i
-18 |~ <
20 N 1 N i N I t 1

[ 200 400 800 800 1000 1200

Temperature (C)

Fig. 2. DSC (differential scanning calorimetry) curves
of the solid lubricants showing major reactions at
elevated temperatures for solid lubricants; graphite,
Sh,S,, and MoS,.
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Fig. 3. Average values of anti-fading from 25 stop condi-
tions for specimen 1, 2, and 3. For comparison average
anti-fading for a metallic pad is included [reference 8].
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Fig. 4. Rotor and friction material wear during the dynamometer test.
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Fig. 5. The change of rotor temperature during dynamometer test for friction material specimen 1, 2, and 3. The in-
itial and the final rotor temperatures were indicated for each brake application during the entire dynamometer test
procedure. Data points during the burnish represent the average of 10 burnish stops and data points during stop

represent two stops at the same stop condition.
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