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The Roles of Reinforcing Fibers on the Performance of
Automotive Brake Pads

Hyun Woo Lim - Ho Kyu Yoon - Ho Jang

Division of Materials Science and Engineering, Korea University

Abstract—The friction and wear characteristics of brake friction materials reinforced with aramid
fiber, carbon fiber, glass fiber, and potassium titanate whiskers were investigated using a pad-on-disk
type friction tester. In particular, the morphology of rubbing surfaces was carefully investigated to
correlate the friction performance and properties of transfer films. The aramid fiber reinforced
specimen showed severe oscillation of friction coefficient at low speed and low applied pressure. The
carbon fiber reinforced specimen showing better friction stability exhibited uniform and stable
transfer film than any other specimens. The glass fiber reinforced specimen showed unstable friction
changes at high speed and high-applied pressure and the non-uniform transfer film was observed in
both friction material and rotor surface. The potassium titanate whiskers reinforced specimen showed
stable ‘coherent transfer film. The wear test exhibited the potassium titanate whiskers reinforced
specimen was lowest in wear amount and glass fiber reinforced specimen showed the severe wear .
Key words—Friction and Wear, Transfer film, Reinforcing fiber
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Table 1. Composition and hardness of the
friction materials used in this work}vol.%]|

. mmrsi;?“““ 1 AF CF GF PF
Phenolic resin 20

ZrSiO, 3

Sb,S; + MoS; 10(5+5)

Barite 27

Aramid fiber 40 20 20 20
Carbon fiber 20

Glass fiber 20
Potassium titanate 20
Hardness(HR-S) 85.9 103 969 85.4

Table 2. Experimental procedure used in this
work

1. Drag test
Leveling (1.5kgf/cm?, 3rpm, 2~3sec)
Burnishing (6kgf/cm’, 600rpm, 300sec)
1* Drag (6kgf/em?, 500rpm, 300sec)
2" Drag (6kgf/em?, 300rpm, 300sec)
3" Drag (3kgf/cm?, 300rpm, 300sec)

2. Wear test
Dragging (6kgf/cm?, 600rpm, 1000sec)
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Fig. 1. Coefficient of friction and disk temperature as a function of dragging
time for each friction material (a)AF, (b)CF, (c)GF, (d)PF.
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Fig. 2. Coefficient of friction as a function of disk temperature : (a) 3kgf/em’-

300RPM, (b) 6kgf/cm*-500RPM.
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Fig. 3. Optical micrographs of rubbing
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