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Experimental Investigation on Friction Performance of
Brake Linings with Two Different Solid Lubricants

Seong Jin Kim, Eun Gap Bae, Ho Gyu Yoon and Ho Jang

Division of Materials Science and Engineering, Korea University

Abstract- An experimental investigation was conducted to examine the tribological behavior of NAO
(non-asbestos organic) type brake linings containing different volume ratios of graphite and antimony
trisulfide (Sb,S;). In order to investigate the effect of the solid lubricants on brake performance, three
different friction tests (pressure, speed, and temperature sensitive tests) were carried out using a scale
dynamometer. The test results showed that the friction characteristics were strongly affected by the type and
the amount of solid lubricants in the brake lining. It was found that the brake linings with both solid
lubricants were better in friction stability due to the complementary role of the two disparate lubricating
properties at various pressure and speed conditions. In particular, the brake lining containing higher
concentrations of graphite showed better fade resistance than others during high temperature friction test.
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Table 1. The composition of the brake linings
investigated in this study [vol.%]

Ingredients 9G  6G3S 3G6S  9S
Graphite 9 6 3 0
5b,S; 0 3 6 9
Binder 20 20 20 20
Fibers 32 32 32 32
Abrasives 4 4 4 4
Friction modifiers 20 20 20 20
Fillers 15 15 15 15

Table 2. A scale dynamometer test procedure

used in this work

Number of applications: 100 stops, V:

Bumish  22.2m/s(80km/h), 0.34G, IBT: 100°C
(initial brake temperature)
Stop test P: 1,2, 3,5, 7MPa, V: 22.2m/s, IBT:
80°C
Duration: 10sec, P: 3MPa, V: 1.4, 2.8,
Dragtest 5.6, 11.1, 16.7, 22.2, 27.8m/s, IBT:
80°C
Number of applications: 15 stops, V
Fade test 27.8m/s, 0.4G, 1st IBT: 80°C, Interval:

60sec
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Fig. 1. Change of average friction coefficient as

a function of applied pressure.
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Fig. 2. Change of friction coefficient during stop
test at 1MPa of applied pressure. The brake
linings 9G and 9S show anti-fading phenomena
at the end stage of stop.
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Fig. 3. Change of average friction coefficient as

a function of sliding speed.
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Fig. 4. Change of friction coefficient during drag
test at 1.4m/s of sliding speed for the brake
linings: (a) 9G and 6G3S; (b) 9S and 3G6S.
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