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Abstract — Disk brake system transforms a large amount of kinetic energy to thermal energy in a short time. As
the size and speed of automotive increases in recent years, the disk brakes absorbs more thermal energy. And
this thermal energy can cause an unacceptable braking performance due to the high transient temperature, that
is attained at the friction surface of brake disk and pad. Although these high temperatures are one of the biggest
problems. In this study, the overall thermal behavior of ventilated disk brake system was investigated by numer-
ical method. The 3-Dimensional unsteady model was simulated by using a general purpose software package
“FLUENT” to obtain the temperature distributions of disk and pad. The model includes the more realistic brak-
ing method, which repeats braking and release. The effects of several parameters such as the repeated braking,
inlet air velocity and thermal conductivity on the temperature distribution were investigated.

Key words — ventilated disk brake, ventilated hole, friction heat, unsteady, repeated braking.
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Fig. 1. Cross section of simulation model.
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Fig. 2. Braking mode.
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Fig. 4. Temperature distribution at y=0.024 m.

25 ZHA47F WHEEC AlBo] wtE-gel uje} viEy
Axe] Hd) 2= F7shY AlF A7t FUist
w7t e AleA B dFo) pages o
L e Fasled 302 o3 Y 2xE
537 K= A9 4AsA vehsth

Fig. 4= 57 ol (y=0.024 m)ol| A2l {5213
weko g wAIRE 2 B¥E Ukl Holt} ¢
AN FEo] PHe we} Skt L= A5 o)F
F x=0.09m °]F LGT & FA3HH, AFAIZ
o] Z7HE BHe] L5E Flel] 452004 Ho)
250 Tttt & AlFo] &3P et o 2xe 7
A2 UTH1=57%). YT FEM 4T &% 2E
£ Hol7] &3 ATl 2% 5SS o|FE Ae T
o] i Wao| U oA A Lol U
S BAFI 3k

TFT AU (y=0.033 mpelA 9] F53213 Y ox
E¥= Fig 5% 2ttt 5357+ Y7259 27K o
Ae 220t AT 35l met Alsxrde FA5H)
7kt F7o vkl 2k s 2 AT ¢5F 2
T Z4E JERITh AE 34 SUishEA ) @
o gk 4520e &7) LE8RT} 255°C Abs}
R, TZFTY E7A SAH(y=0.033 m)°] o}AH
(y=0.024 mE} 7°C £57} 534 RAFT EF1
oFAHS(Fig. 4) L T4 U2a B3 s, 2153
AdEoR Q&) nhamolrel BA Ho] Axgoew
A Y7 B 2nrt Ao uiA o
F Atk e ol QW HF 2EE ol
HJ3) A viepdtt.

Fig. 62 557 $4(x=0.105 m)ollA] & W3ke o}

i}

2. 0
| =3r=]



2714 tlaz Bejojae) w

ng
o
ol
2
r e
e
ny
Iy
re
-4

550

500 |

450 F

400 b oo o e e e ————

Temperature (K)

300 Dieie——t——— el —t————————]
0.09 0.1 0.1 0.12

X (m)
Fig. 5. Temperature distribution at y=0.033 m.
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Fig. 6. Temperature distribution of the middle at
ventilated region (x=0.105 m).

g Walele &% E¥E AT Akl dsix Jekd
Zlolt}. &= UdEWF HE HEHMY S &
zo} f= 9 2z Y Rore A%, BEFFRY
Fed 93 2x Wils HAFy Yo fi=
0.017 m<y<0.024 m, 0.033 m<y<0.04 mHe 2%
7} HME0.002 m<y<0.0016 m, 0.041 m<y<0.055 m)
o] £uuTt & AT 23 XA A U
Ef, AR HA ] A 2= 45%F 264°C
7 dtk 2% F4o] 537 FAL V1A U
< o|FHA B3I = AL Y nEEY o)Fo]
rj2ze] et apiel| 7] tEA Axds Vel
2 Stk sHRolAM AR viEde FEFZoT
A e t2aE 3o tlade] dRu g
A ol FETh AR v)Aze 3] tikze &

361
1200
PRIV A NN
1000 | s S
A >
800 [~ 4
o
VAN
g T
2 e} ~ .
o} \D'\
00 H o vepad N
& up-disk o
—©— down-disk ~
- =%- - down-pad =
200 N
0

[ 10 20 30 40 50 60
time (sec)

Fig. 7. Heat conduction rate of the disk and pad.
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Fig. 9. Temperature distribution at the middle of
ventilated region (x=0.105 m).
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Fig. 12. Temperature distributions along the vertical
direction at the middle of ventilated region (x=0.105 m)..
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