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Investigation of Manufacturing Parameters for Non-fibrous
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Abstract In the present study, ceramic brake pads without fiber phases were manufactured by the low
temperature heat treatment below 700°C. The manufacturing parameters of ceramic brake pads and those
levels were investigated by the analysis results of signal-to-noise ratios, ANOVA based upon the Taguchi
method. The ceramic brake pads prepared in the My experiment had a friction coefficient of 0.30~0.55 very
close to the target coefficient (0.35~0.45) of commercial brake pads utilized in the automobiles. The frictional
properties of ceramic brake pads could be stabilized with the adjustment of amounts of lubricating additives.
The optimum preparation conditions as well as batch formulations for the fabrication of non-fibrous eeramic
brake pads were finally determined using Taguchi method in this study.
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Table 1. Control factors and those levels in the My (3%) experiment

Factor SiC (vol%) Mixing Temperature (°C) Resin fraction (%)
Level A B C D
3 Wet (45min) 550 18
2 5 Dry (45min) 600 28
3 10 Dry (45min) 650 40

Table 2. Control factors and those levels in the Ny (3%) experiment

Factor Temperature (°C) Resin fraction (%) Graphite fraction (vol%) Cokes fraction (vol%)
Level A B C D
550 18 0 0
2 600 28 8 6
650 40 16 12
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Fig. 1. Apparent porosities and mechanical properties of the
specimens prepared in the procedure of My experiment.
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Fig. 2. Signal-to-noise ratios diagram of the properties of the

specimens prepared in the procedure of My experiment; (A)

apparent porosities, {B) 3-point bending strength, and (C)

Vickers hardness.
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Table 4. ANOVA results from the experimentally obtained data of frictional coefficients ()1) in My experiment (objective value

of u=0.40)

Factor " Average ZS/N radio 3 Freedom Square sum Ave. square F
A 21.731 22.926 28.345 2 74.50 37.275 0.93
B 20.058 25.631 27.313 2 86.506 43.253 1.07
C 29.320 23.410 20.273 2 126.606 63.303 1.57
D 21.893 21.403 29.706 2 130.229 65.114 1.62

Error 0

(Error) 4 161.056 40.264

Sum 8 417.890 208.945

Table 5. ANOVA results from the experimentally obtained data of wear fractions (W,) in My experiment

Average S/N ratio

Factor ] > 3 Freedom Square sum Ave. square F
A 18.999 24.751 23.087 2 52.549 26.275 1.11
B 28.732 17.577 20.528 2 200.441 100.221 422
C 19.267 24.290 23.280 2 42.362 21.181 0.89
D 18.183 23.111 25.543 2 84.358 42.179 178
Error 0
(Error) 4 94.911 23.728
Sum 8 379.711 189.855
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Fig. 5. Signal-to-noise ratios diagram of the properties of the
specimens prepared in the procedure of Ny experiment; (A)
frictional coefficients, (B) wear fractions, and (C) maximum
surface roughness.
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Fig. 6. Scanning electron microphotographs of the surface in
specimen prepared in the experimental procedure of N906
followed by the frictional test.
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