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Abstract — The thermal stress have an effect on the frictional factor such as applied load, sliding speed, sliding
distance and number of ventilated disk hole. However, it is difficult to know the mutual relation of these factors
on thermal stress of motorcycle break disk. For this, temperature of motorcycle break disk is measured using a
disk-on-pad type friction tester with full factorial design containing above 4 elements. and the thermal stress anal-
ysis of it was carried out using with ANSYS workbench. From this study, the result was shown that the regres-
sion equation which have a trust rate of 95% for thermal stress presumption of motorcycle break disk with
frictional factor was composed. It is possible to apply for another automobile parts.
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Table 1. Experimental conditions

Level
Factors

i 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 distance (m) 500 1500 2500

Dead —- [
Weight

Disc
Fad

Driving
motor Thermocouge

| — f
_ | PUT——

Fig. 1. Schematic diagram of wear tester.
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Fig. 2. Analysis model of motorcycle disk.
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Fig. 3. Thermal stress with applied load.
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Fig. 4. Thermal stress with sliding speed.
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Fig. 5. Thermal stress with sliding distance.
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Fig. 7. Main effects plot for thermal stress.

Fig. 8. Result of main effects for thermal stress.
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Table 2. ANOVA of thermal stress

DF SS NS F P
2 22,7473 11.3736 202.218 0.000
Applied load 6 03375 0.0562 29310 0.000
Sliding speed 18  0.0345 0.0019 26.410 0.000
Sliding distance 54  0.0039 0.0001

Total 80 23.1232
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