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A Study on Friction Characteristics for Motorcycle Disk Using
Taguchi Experimental Design
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Abstract : The effect of manufacturing parameters on wear and improve cooling of motorcycle break system

was studied using a disk-on-pad type friction tester. Such parameters conditions have an effect on the wear

and improve cooling factor such as applied load, sliding speed, frictional time and number of ventilated disk

hole. However, it is difficult to know the mutual relation of these factor. In this study, the wear and cooling

characteristics using design of experiment containing 4 elements were investigated for an optimal condition for

the best motorcycle disk break system employing Taguchi robust experimental design. From this study, the

result was shown that vents have an effect on convection area improving more cooling ability and reduced

wear of the disk.
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Table 1 Raw material ingredients used in this disk

Chemical compositions (wt.%)
C Si | Mn P S Cr Ni | Cu
0.194]0.302(0.401{0.023]0.029{10.457|0.341|0.121

Table 2 Raw material ingredients used in this pad

Chemical compositions (wt.%)
Aranid fiber 2%
Glass fiber 8%
Sema fiber 15%

Barium sulfate 15 7 24%
Vermiculite 5%
Dry rubber 4 7 7%

Resin 7%
etc. 30 T 48%
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Fig. 1 Schematic diagram of vertical wear teat
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Table 3 Experimental conditions

Pact Level
actors : 5 3
A | Ventilation hole |, %" | 3-Hole |6-Hole
(0O-Hole)
B {Sliding speed(m/s)| 0.1 0.2 0.3
C | Applied load(kg) 5 10 15
p|  [frictional 30 | 60 | 90
time(min)
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Fig. 4 S/N ratio of average friction coefficient
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Fig. 5 S/N ratio of dynamic characteristics (signal

factor : Applied load)
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Fig. 8 S/N ratio of average pad wear

o218 nfRYAE &8 =(0-Hole) T]2Ad A=
HEZ} qlojA] AAE AASA Eetd iR G
Fo Wo| Yq, X} g8 289 tjrand
Fol 2% 4oz A% tzad HArrt wold
o2 vlREo] F7He Aoz A agn
6-Hole tla3 9} HES H=o] mprgo] g o
Fe HMEJ gol 259 A5E Ao t]x3a
9] A&7t g yzdd Hg o} Jdez o
co] vlRFo] It Ao=E AztHET)

33 ClAa3a U HEo EFHET BN
Fig. 99} 10 tl23¢ e PFuHzxs
e FAEAS 2(4)E o] &3ty S/NHIZ Yeh)

S/N Ratio
N

[E} 02 a3 5 10 15 30 60 90 O-Hole 3-Hole 6-Hele

Sliding Speed Aplied Load  Frictional Time Number of
(m/s) (Kg) (min) Disk Hole

Friction Factors

Fig. 9 S/N ratio of average disk surface roughness

S/N Ratio

a

o1 02 03 5 15 30 60 90 O-Hole 3.Hole 6-Hole
Sliding Speed Aplied Load  Frictional Time
(m/s) Xg) (min)

Friction Factors

Number of
Disk Hole

Fig. 10 S/N ratio of average pad surface roughness
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