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Abstract — The friction test using disk-on-pad type was carried out and regression analysis with friction param-
eters was applied for wear loss presumption of motorcycle break disk. The wear loss has an effect on the fric-
tional factor such as applied load, sliding speed, and number of ventilated disk hole. However, it is difficult to
know the mutual relation of these factors on wear loss of motorcycle break disk. From this study, the result was
shown that the regression analysis equation containing 4 elements were constructed and this equation had a trust
of 95% in wear loss presumption of motorcycle break disk. It is possible to apply for another automobile parts.
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Table 1. Chemical composition of disk Load Cell Recorder
. . Dead — =
Chemical compositions (wt.%) Weight [ /7 ] YD i wsl
C Si Mn P S Cr Ni Cu é Digital Indicator :
0.195 0301 0.403 0.021 0.030 10.457 0.341 0.122 o T 0o
............... |
=
Table 2. Material components of pad .
Driving [ [\ P.C
Chemical compositions (wt.%) motor Thermocougle I:]
Aranid fiber 2% =] -
Glass fiber 8% =10 = ==
Sema fiber 15%
Barium sulfate 15~25%
Vermiculite 5%
Dry rubber 4~6%
Resin 8%
etc. 30~47%
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b £ Ao o)gatEAe taze) wd (a) Disk
RAPRIEY PP A PG T mE olEsy
2 BHSEA Bk AY R BEPRE wheAe
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NEEH W Ny o1 22 A
S At &
= = < (b) Pad
2.1, OFEAIE Fig. 2. Specimen of disk and pad.
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Fig. 3. Flow chart for experiment design.
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Table 3. Experimental conditions

olge] Hguisol

Level
Factors
1 2 3
Hole number O_Hf)le 3-Hole  6-Hole
(solid)
Applied load(kg) 5.0 10.0 15.0
Sliding speed(m/s) 0.1 0.2 0.3
Sliding time(hour) 0.5 15 2.5
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Table 4. ANOVA for multiple linear regression model
\ Fo P
Regression SSR  k MSR MSR/MSE P
Residual Error  SSE n-k-1 MSE
Total SST n-l

Factor S

where

SSR(Regression sum of squares)= P X'y-n(y )2
SSE(Residual sum of squares):y’y-B Xy
SST(Total sum of squares)=y'y-n(y )2
MSR(Regression mean square): SST/k
MSE(Residual mean square) : SSE/(n-k-1)

Table 5. Experiment result

Hole  Applied 198 Gliding  Wear loss
number load (kg) (ms) time (h) (Disk)(kg)
1 0 5.0 0.1 0.5 0.0216
2 0 5.0 0.1 1.5 0.0463
3 0 5.0 0.1 25 0.0562
4 0 10.0 0.2 0.5 0.0598
5 0 10.0 0.2 1.5 0.0613
6 0 10.0 0.2 25 0.0762
7 0 15.0 0.3 0.5 0.0384
8 0 15.0 0.3 1.5 0.0678
g 0 15.0 0.3 2.5 0.0826
10 3 5.0 0.2 0.5 0.0074
11 3 5.0 02 1.5 0.0264
12 3 5.0 0.2 2.5 0.0492
13 3 10.0 03 0.5 0.0257
14 3 10.0 0.3 1.5 0.0402
15 3 10.0 03 2.5 0.0511
16 3 15.0 0.1 0.5 0.0147
17 3 15.0 0.1 L5 0.0267
18 3 15.0 0.1 2.5 0.0569
19 6 5.0 0.3 0.5 0.0020
20 6 5.0 0.3 1.5 0.0235
21 6 5.0 0.3 2.5 0.0467
22 6 10.0 0.1 0.5 0.0041
23 6 10.0 0.1 1.5 0.0166
24 6 10.0 0.1 25 0.0450
25 6 15.0 0.2 0.5 0.0009
26 6 15.0 0.2 1.5 0.0370
27 6 15.0 0.2 2.5 0.0597
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Fig. 4. Residual model diagnostics for wear loss

Table 6. ANOVA of Multiple linear regression model
for disk wear loss

Factor S \'% Fo P
Regression 0.00120241 4 0.0030060 40.68 0.000

Residual
Error

Total  0.0136498 26

0.0016257 22 0.0000739
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Table 7. Disk wear loss of hole number 9

Standard Hole Applied leg(lig Sliding Wear loss
order number load (kg) (p by time (1) (Disky(ke)

1 9 5.0 0.1 0.5 -0.0197
2 9 5.0 0.1 1.5 -0.0014
3 9 5.0 0.1 2.5 0.0160
4 9 10.0 0.2 0.5 0.0003
5 9 10.0 0.2 1.5 0.0083
6 9 10.0 0.2 25 0.0276
7 9 15.0 0.3 0.5 0.0000
8 9 15.0 0.3 1.5 0.0179
9 9 15.0 0.3 2.5 0.0389
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Fig. 5. Predict of disk wear loss with hole number.
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