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A Study on Thermal Deformation Volume of Motorcycle Brake
Disk using Regression Analysis
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Abstract — The thermal deformation volume of motorcycle break disk was studied using a disk-on-pad type fric-
tion tester. Thermal deformation volume of motorcycle break disk 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 deformation volume. In this study, the thermal deformation vol-
ume with ANSYS workbench are obtained by application of temperature from mechanical test. From this study,
the result was shown that the motorcycle break disk with ventilated hole 3 have the most excellent thermal defor-
mation characteristics. The regression equation with frictional factors which have a trust rate of 95% for pre-
diction of thermal deformation volume of motorcycle break disk was composed.
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Table 1. Experimental conditions

Level
Factors

1 2 3

Hole number O_H.Ole 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

3 A 103

(D Wear test equipment

(@ Thermocouple recorder

3 YD-108S digital indicator

@ Thermocouple recorder computer

(& Coefficient of friction measurement computer

Fig. 1. Photograph of wear experiment equipments.

ag]a B Agex doidl & HloJEE o|&-sle]
[e]

Az ;e ANSYS WorkbenchE ©]8-8fe] whzh
Z7A0) ule} guid o] o|R/) Hale=AE 2AKE
At

22, BHHSZF S{A

= —
QugFe oY B 2wl 9sto]
go] Lol ZowM el A%

o RE olgdr B Avelde vzmsh Hake
gole @ WAUzRed T oole) Sid A

dysirta 7HAEle siXEilene GHETE AR
0, Agolr doizl 2w ks el
of HFEE Tkl

Fig. 2= al2jollA AMESr el 5 2 &of 370l
7 verd Ao®, @Eldl 2d, ()F-7F ol
Al Aokl 7R e 201, (s HESRE Fi
o HEo] osf Hol wvprle FE& 7P A

o, (@pl=et FEde sz ¥He 28 vehd

b
o
Ot
-

et

Vol. 25, No. 2, 2009



104
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Fig. 2. Analysis model of motoreycle disk.
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a) Hold number 0 (b) Hold number 3

(c) Hold number 6

Fig. 6. Vector result of thermal deformation.
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Fig. 7. Predict of thermal deformation volume with
hole number.
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