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Abstract : Cross-drilling on the brake disc is generally known as a way of improving cooling efficiency. In other
theories, cross-drilled holes act like a path of gas or water and are also known that they can reduce fading and wetting of
brake rotors. However, in disc rotors with cross-drilling, thermal crack phenomena have been reported more frequently
and more manufacturing cost should be paid than non cross-drilled disc rotors. In this study, to examine various effects
of cross-drilling on the brake disc, two kinds of brake disc rotors, cross-drilled and non cross-dritled, were used in
computational fluid dynamic analyses and dynamometer tests.
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Table 1 Bdo]a )2 2E &4 A

W | dAE: Al <&

7 A 3 iy =
(kg/m™) (W/m-K) (J/kg'K)

Rotor C-SiC 2200 39 1100

Hat STS304 7980 16.3 500
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Table 2 AMS fade mode spec
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Fig. 10 Cross-drilled disc fade
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Table 4 TlolupRulEl A8 Eoln ek 2 B8 Al

oo Water Disc Pad
= recovery(11) | wear(mm) | wear(mm)
Cross-driiled 0.414 0.001 0.661
Non cross-drilled 0.384 0.003 0.529

Table 40]] 4 3= Tho| L} 51w 6] o] & A} A5 A @
o1s) i okt A ok A

ot -
=
2
.-'lll-'
;1:

_7_1:] A—ic)] 3E7H 7]_%1}.1‘;]
o dape A A3} vhol L ru]E

A

0 >
o4 re

SR
Off
_‘—d‘
m
2
ol
o
_El

[UN—.
S

Moo
!
)
1o
o
o

>
_..T_J
-:I:J‘[ 1
2%,
iih}
K
—1-.-!

Iy
-

52
o
oy
T
9
_]“-u
=
o
-
oo 4
pd)
Anj
B
|
0% M
o 1%

o ol
©
ot

N
-‘_l
o,
olr
1o
|
o

Lo
=2,
o2,

o
ol
—I_J
C 3R
|o
a
L
rlr
‘l_m
AR
(o

o 0%
‘o g
N, 1o

o Wi o —
Jo

|1

'

- {0
W Offl
1f o
o, i
I
= 7l
N
o
N,

P
1
-
s
3
1o
e ad
S,
Olf'
S

4
O
.l_J
X

|o
'l
N
1—1

o

o
fr
|

fi
-

Y,
is)
)
=

% o
il
s
30

i~

(o}

) 44 5

=

e

all

g~
Y

au)

>

Kt

1 oofft dlo

2

1A
ol

—r-J

ns
ﬂ‘ |
S

T

o
ol
&1,
>
N
2

b
BER=)
2
el
ol

.
N
el
3
H
12
o,
2
an)
1

¥}

>,
rd
BE

G
_rJ
Is
=
o

o
N
2
offl
sy o
g
o i
Y
G
)
=
<
=4
o

\
L4
f[_{-u
A
o
_‘rﬁi‘
k]
r

A HT >

N oxa om
1©,
A
o

o
R
by
ol
O
>,
i
Y,
A=)

2 o] AlgE WA A B2 o

o] BSoli= AE ST WAAE g A
Sol 4 2B Rl 54 FEE HEshs glo] A
o) 77} §1ee BAFAL. ik GEE 54 5
o) e BAS Sjal A Bl e 34
3} 54 e 2], 93 L A 5 P 8
n)siatol, QlrAlel 851 A Qe) vl 2E B
of Tl AR T B4 e F7hHel 7Fo] B e s
ee} Azt 5v], £ NVH 54 2 243} A1 5
ke w42 Fabel W2k A% % AlE A o9
o ) Fedel o1gk Ebell Ui ATV Ao
<} 37 =t
References

1) K. W. Hong, “Thermal Deformation and Struc-
ture Analysis of Disk Brake System,” Spring
Conference Proceedings, KSAE, pp.334-341,
1993.

2) R. A. Burton, “Thermal Deformaton in Fric-
tionally Heated Contact,” WEAR, Vol.59,
pp.1-20, 1980.

3) T. Lui and S. K. Rhee, “High Temperature
Wear of Semi-Metallic Disc Brake Pads,” st
International Conference on Wear of Materials,
pp.552-554,1977.

4) S. K. Rhee, M. G. Jacko and P. H. S. Tsang,
“The Role of Friction Film, Wear and Noise of
Automotive Brakes,” SAE 900004, pp.29-36,
1990,

5) S. K. Lee, “Optimal Design of Ventilated Disc
Brake Rotor,” KSME J., Vol.24, No.3, pp.593-
602, 2000.

6) R. Limpert, Brake Design and Safety, Society
of Automotive Engineers Inc., 1992.

7y R. Limpert, “Cooling Analysis of Disc Brake
Rotors,” SAE 810420, 1981.

Transactions of the Korean Society of Automotive Engineers, Vol. 16, No. 1, 2008 105



