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Tribological Behavior of Automotive Brake Pads
with Different Sizes of an Abrasive Material(ZrSiQ,)

Young-Suk Hong e Kil-JuKo e Ho Jang

Division of Materials Science and Engineering, Korea University

Abstract — Friction materials with four different sizes of zircon -lum, 6um, 75um, 140pm- were investigated to
evaluate the size effects of abrasive particles used in the automotive brake pads on brake performance. Although
the brake pads with the lérgest size of zircon showed a good frictional stability and low wear, rotors were
severely abraded due to the aggressiveness of coarse zircon. As the size of zircon decreased, friction force and
the amplitude of friction coefficient increased. Considering the above results, abrasive materials were thought to
destroy transfer film and the extent of the destruction depends on the size of zircon. The small size zircon was
not effective in developing a transfer layer on the rotor surface while minimizing the damage on the counter

surface.
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(a) Zircon (1um) (b) Zircon (6um)

( ¢ ) Zircon (75um) (d) Zircon (140pm)

Fig. 1. A morphology of zircon used in our
specimen.
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Table 1. Ingredients of the friction materials
studied in this work.
Classitication Ingredient Vol. %
Kevalr®
Fiber PMF 15
Copper
Binder Phenolic Resin 13
BaSQ,
Filler - 39
CaCOs
NBR
Friction Modifier 13
Cashew
Lubricant Graphite 10
Abrasive ZrSi0, 8




Table 2. Friction test procedure

Burnishing 5 kgt/em’. 500 rpm. 300 sec x 3 times.
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Fig. 2. Worn surfaces of friction materials with
(a) Zr 1, (b) Zr 6, (c) Zr 75. (d) Zr 140 after
wear test.



L.0Omm

(c¢)Zr75 (d)Zri140

Fig. 3. Worn rotor surfaces after wear test
(a) Zr 1, (b) Zr 6, (c) Zr 75, (d) Zr 140,
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Fig. 4. Specific wear rate as a function of
velocity at load of Skgt/cm’.
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Fig. 5. Amount of rotor wear after wear test.
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Fig. 7. The amplitude of friction coefficient
(a) Zr 1, (b) Zr 6, (c) Zr 75, (d) Zr 140
during dragging.
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