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Friction Characteristics of automotive friction materials

containing different metallic fibers
against AI-MMC and cast iron disk specimens

Jin-Soo Lee * Ho Jang

Division of Materials Science and Engineering, Korea University

Abstract— Friction characteristics of automotive friction materials containing different metallic
fibers rubbing against Al-MMC and cast iron disk specimens have been studied. Friction materials
containing aluminum, copper or low steel carbon fiber were tested. Friction tests were composed of
three different phases to investigate the effect of temperature, pressure, speed, and drag time. The
results showed that the friction material containing Al fibers has lower friction force and wear
amount than the others with Cu or Steel fiber. On the other hand, the wear of friction material was
severe in the case of using Al-MMC rotors. These results showed that the thermal decomposition of
solid lubricants (and organic components), formation of transfer layer, and SiC particles in the Al-
MMC rotor play crucial roles in determining the friction characteristics.

Key words— Al-MMC, SiCp, metallic fiber, transfer layer, Sb,S;, decomposition
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Table 1. Physical properties of gray cast
iron and AI-MMCs

4, ne8A,

Cast iron A359+20%SiC
Density[10°%kg/m’) 7.2 2.81
Specific heat
0.498 1.038
[ki/kg K]
Thermal conductivity
473 181.2
[W/mK]
Coefficient of
Thermal expansion 12.6 17.5
(50~100°C)[10°K"]
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Table 2. Formulation for friction materials

used in this study [vol.%]

Raw materials Composition
Phenolic resin 20
Aramid fiber 15
Solid lubricants 11
Fillers 35
Zirconium silicate 4
Metallic fiber 15

Table 3. Physical properties of Metallic
fibers used in this study

SiC Y AH30vol.%) S A3t

MIXING primary mixing for 20sec
+ secondary mixing for 10sec

PRE-FORMING 150kgf/cm?,100°C
Hot mounting press

HOT PRESSING 300kgf/cm?,150°C
Hot mounting press

CURING 200°C, 6hrs
Convection oven

Fig. 1. Details of manufacturing process and

its condition.

AT A356 TF AEL Table 4.9k 2,

Table 4. Components of gray cast iron and

Al-MMC rotors wt.%)

Al C Si Mn S

Cast iron 3.5 1.7 0.8 | <0.1

A356 Bal. - 7 - -

Cr | Cu P Se Fe | Mg | etc.

0.5 | 025 | <0.2 | 0.05 | Bal. - -

Al Cu Steel
Length[mm) 0.10-0.30  0.12-0.38  0.12-0.33 - - - - 03 | 03 | 0.2
Dia.fum] 30-70 50 40
Density[g/cm?] 2.7 8.9 7.86 o
Thermal cond. 0.22 0.40 0.05 B Ao A8 vl&AE 7= pad-on-
[W/mmK] disk Fele) A& shEAGsIolY e
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Table 5. Experimental procedures

| Dragging |
800 rpm, 7 kgf/cm?, 500sec,
[BT : room temp.

Phase I

[Burnishing before test]
800 rpm, 7 kgf/cm?, 100sec,
3 times, IBT : room temp.

IBT : 100°C
| Range of conditions]
Pressure(kgf/cm?) : 5, 7,9, 11
Rpm : 400, 500, 600, 700, 800
20sec., respectively

Phase 11

| Burnishing before test]
800 rpm, 7 kgf/cm?, 100sec,
3 times, IBT : room temp.

Rpm : 800rpm
[ Range of conditions)
Pressure(kgf/cm?) : 5,7, 9, 11
Temp. (°C) : 40,80,120,160,200

Phaselll

20sec., respectively
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Fig. 2. Change of initial friction coefficient
and rotor temperature during dragging
using three different friction materials
rubbing against gray cast iron and Al-MMC
rotors(both of friction coefficient and te-

mperature are mean values after drag test).
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Fig. 3 Amount 'of friction material

wear after Phase L.
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Fig. 4. Change of friction coefficient as functions of pressure and speed(rpm) during Phase

II friction test.
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Fig. 5. Change of friction coefficient as functions of pressure and initial brake temperature

during Phase I11 friction test.
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