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Abstract This paper analyzes the thermal behaviors of genuine discs used in automobiles and discs
coming out of tuning products through FEM analysis. Modeling with genuine disk modeling and tuning
disks Model-1, Model-2, Model-3 and analyzing the disk rotation speed was set to 1000rpm. When the
brake is operated, the thermal behavior of the disk surface, such as the operating temperature caused
by the disk and pad contact, the friction surface temperature after the disk stop, and the thermal
deformation, were analyzed. When the brake was activated (0-4.5 seconds), the tuning disk showed 34T
higher than the original disk, and after the disk stopped (40.5 seconds), the tuning disk was analyzed
18T lowe, deformation due to the disk heat was deformed by 0.3mm for the tuning disk. Although there
is an effect to reduce the fading phenomenon due to the thermal behavior of the pure disk and the
tuning disk, it can be observed that there is no significant change in the thermal behavior due to the

hole processing and the disk surface processing of the tuning disk.
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(b) Tuning disc

(a) Original disc
Fig. 1. Tuning discs and original discs
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Table 1. The name of vent and face hole, disc face
pattern of the four models

Name Vent Face hole Disc face pattern
Genuine 48 0 None
Model-1 48 0 None
Model-2 48 24 Oblique line(6)
Model-3 48 30 Chaos line(18)

Fig. 2= Table 13} Zo] &4 tA39 7y A3
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ot gA79] HE &S 5] sl fetes B
ds BEF AMHA 84(tetra mesh)E ST
[12-14].

(a) Genuine disc (b) Model-1

(d) Model-3

(c) Model-2
Fig. 2. Finite element mesh model



ClA3 H2f0|39F MEQ| OFEH0| 25t BXASO &t A 289

A e o A

st F9 F Belo]2E B feto] WAYsto]
Azl a3 2E 250U A= HEQ} fAF9 vk
2&5°] FoluA= WekeETt 7P ShITH8). & A+

A= Fig. 37 o] Mal6l= HAa Beo]=29t H=
o] AEE 1EE igeolE = tAa Ho]29] dF
Azl T ATE Bol g3 Etﬂoﬂ H&sl1 Y=
Bio]Z o] 7t fUS HIAEAYEERE
ZRgste] AlsupEEol 1MPao]ttl, TPk A
T A9} sjEAtolofl= FRO) tf7]9F FESHAA 37
of oJgt ARl o] 2=, Bo]la tAae}
T EALo] 9] WOl BAAS glrtar H7gstyltt. B
ol3 tAa8} sjuofA F7Iete] HEsto] 7Y
1A v ARG A= ASAY] FREE, HHEAS
3%, A FRHO F7] £ 5o TS WA 2
AT9 Aol B Eo oRF w2
50W/m’K, H#flo]d tAe} o] i LS ARL
2791 20°CE A3f thFol o3t Yztans w=stgl
cH11].

[ 1e+005 M) <1~
——
50+008 v

Fig. 3. Boundary conditions for disk and pads
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Table 2. Material property for a disk brake and pad

Material Property Disk brake Pad

Elastic modulus(GPa) 125 820
Poisson's ratio 0.25 0.25
Density(kg/m®) 7100 3660

Coefficient of thermal expansion(1/K) 1.2e-5 3e-5
Thermal conductivity(W/m-K) 54 1.01
Specific heat(J/kg-K) 586 1034
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Fig. 4. Graph of temperature variation of disk.
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(a) Genuine 0.5sec, 498 (b) Genuine 4.5sec, 495

(c) Model-1 0.5sec, 497°C (d) Model-1 4.5sec, 492°C

(e) Model-2 0.5sec, 539°C (f) Model-2 4.5sec, 523C

(@) Model-3 0.5sec, 518C

(h) Model-3 4.5sec, 506°C
Fig. 5. Brake operating time and temperature
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(d) Model-3 45sec, 440°C

Fig. 6. Temperature graph after brake stop
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(d) Model-3 Deformation 1.29mm
Fig. 7. Thermal deformation of brake disk
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