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The Correlation between Manufacturing Parameters and
Friction Characteristics of Automotive Friction Materials
by Taguchi Robust Experimental Design

Kwang Seok Kim +« Ho Jang
Division of Materials Science and Engineering, Korea University

Abstract-The effect of manufacturing parameters such as molding and curing conditions on friction
characteristics of friction materials was studied using a pad-on-disk type friction tester. Friction
materials containing 15 ingredients were investigated for an optimal manufacturing condition for the
best friction characteristics employing Taguchi robust experimental design. The main effects were
different for mechanical properties and friction characteristics and were strongly influenced by
manufacturing conditions. An optimum manufacturing condition was obtained to achieve the best
friction characteristics concerning mechanical properties(hardness, porosity, wear resistance), friction
stability, and change of rotor temperature.

Key words-manufacturing parameters, molding conditions, curing conditions, mechanical properties,
friction characteristics, Taguchi robust experimental design.
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Table 2. Raw material ingredients of friction

materials

Raw materials vol.% | wt.%

Phenolic resin (Xylok) 16 8

Reinforcing fibers 32 37

Lubricants 10 11

Abrasive 5 9

Fillers ‘ 22 29

Friction modifiers 15 6

Table 3. Manufacturing parameters of

friction materials

level Bl | #2 | #3 | #4

factor

Time (min) | 15 | 18 | 21 | 24
2
4 |Temp(°Cy | 175 | 200 | 225 | 250
&
S |Pressure

(kgtem?) | 275 | 300 | 325 | 350
2 [Time (hrs) | 4 6 8 10
) .
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Fig. 1. S/N ratio of each factor and level for
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