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Effects of Steel Fiber, Zircon, and Cashew in
the Brake Friction Materials on Creep Groan Phenomena
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Abstract —Friction characteristics of a low-steel friction material were examined to investigate creep groan phe-
nomena. The amount of three ingredients (steel fiber, ZrSiO,, cashew) were changed to produce test specimens
using a constrained mixture design. Tribological propertier of the friction material specimens were obtained by

using a 1/5 scale dynamometer.

Results showed that the amount of three different ingredients strongly affected the level of friction coefficient
and the difference between the static friction coefficient and the kinetic friction coefficient (Ap). ZrSiO, and steel
fiber tended to increase the average friction coefficient and aggravated the stick-slip phenomena suggesting high
creep groan propensity. On the other hand, cashew tended to decrease average friction coefficient and Ap.
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Table 1. Ingredient of the friction materials used in
this study

Role Ingredients

Aramid fiber, Steel fiber,
Mineral fiber, Cu chip

Reinforcing Fiber

Binder Phenolic resin

Natural graphite,
Artificial graphite, Cokes

ZrS 104

Cashew, Rubber, BaSO,,
Vermiculate, Ca(OH),

Solid Lubricant

Abrasive

Filler

Table 2. Test procedure

Burnishing :
v=65km/h, deceleration rate=0.35g
Torque control mode

Low speed burnishing :

P=20kgflcm’, v=20 mm/sec, time=5 min
p-v test:

P=50kgflem’, v=3, 5, 7, 10, 15, 17 mm/sec,
Drag mode
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Fig. 1. The composition of the specimens designed us-
ing a contained mixture design.

Fig.2. A photograph of the 1/5 scale dynamometer
used in this study.
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Fig. 3. Definition of Dm in the u-v test mode.
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Fig. 4. Ap values in the three specimens(G8, G9,
G10) after p-v tests.
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Fig. 5. The change of average friction coefficient
within the constrained region in the Fig. 1.
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Fig. 7. Ap. values of the Gl(basic) specimens after p-v
tests, Au=0.1050.

A & F7MTE 9803, NEEL Iy a2d
AAFIAG 3 dGac 2 F3ge] Ao, Aire
Y 8L gaAle 958 dadd. npEAS
T 9 AR ¥ A3, A 28 67
528, A2F:3.3, 7l97:8.5) 24 A 2H

wojol & Ao2 AlFmHTh
MAEAS dopnr] 3l 7| ZeA Gt A
o] pv AlFON Emoll mE AugkE Fig 79 e
WAt} Fig. 73} Fig. 6-(b)S vlawsie] B G7 A
0.6

R

0.58 -
0.56 — e

0.54 e

friction coefficient
[ ]
|

0.52

0.5 i 1} I L
0 4 8 12 16 20

speed
(b) G7, An =0.0386

Fig. 6. Ay values in the two specimens(G6, G7) after u-v tests.
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