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Safety Estimation of the Carbon/Carbon Brake Disk Having Crack
by Experimental/Analytical Method

Se-Hee Oh’, Jae-Seok Yoo', Chun-Gon Kim™, Chang-Sun Hong“, Kwang-Soo Kim™ and Jong-Hyun Park™

ABSTRACT

In this paper, the safety of the crack existing between the load bearing part and the friction part in key slots
was evaluated. The repetitive loading test considered impact damage was performed for the various crack
models. Also, the probability of the crack propagation and the stress concentration at the crack tip were studied
by using a FE analysis. By these method, safety of the disk was confirmed.
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Fig. 2 Dynamic force equilibrium of the rotor disk.
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Fig. 4 Configuration of static loading test jig for C/C B/D.
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Fig. 5 C/C B/D load testing system.

Fig. 6 Geometry of the loading bar.
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T : Maximum torque at brake disk, 4520 N-m

(Measured value by dynamo test)

r : Distance from disk center to slot center, 153.4 mm
3 : Number of rotor
5 : Number of slot per rotor
v : Contact efficiency, 0.8
9 el g3 ZF &Rl 25 KNEZS st50] A
ok a2y 27 AlBAdE A FZo #Aystez 3
AAATE 308 HASH 75 KN 555 #3318
10
sk
sl
Z
X 4
K]
S
2k
ok —_—
2 1 1 ).
(1] 1 2 3 4

Time(sec)

Fig. 7 Load history curve for C/C B/D static loading test.
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Fig. 8 Stroke history curve for C/C B/D static loading test.

o @A fgazme oF 15008 A% ZFo & vz
o] AA viERr} BFE vlEFD2 FFAYL 150082
Ao dagd 2 4% 2 5L A5 27
Z=AsFolng AN HIl AHAE 95l 127 =4
AT Fig. 7015 A2l we) tjazd) R
9 oj"g vehin Atk Fig gl 2Qulel W@
g5 el shEelEg d¥R¥ 75 KN9| F
BEASL 288 & & en), 279 &F

2 2(overshooyo] LABIG oLt o] Al2Elo] o &
Basle Ao olgdl slFoa T A|AHL obA

o

ot

) 3&

oy = & g
o
L

o N fon
[+

i
-

I gE + Yok
TSE Mgl

AP3E = HdskE 25 ton9

Z o ok

g Age taze) tekshd B4 249 aol o
239 AATES AW Aol oW BAE ¥
WA AAAE dobns Folth o F HAshe] BavEr
selola HARY HFUYS AN 92 48 A7E
4ANG D, BFE 289 Pl el 4P FAs
of 7 28y Ao hE AxYY AR JLE Bus
Aok

Y AL F 499 oA 5 £32 HEs

| R Tl LAR W] FFL ule
theksiul Aol WA Yo} AW HolE s|FEez
Ao oA A¥E s AFE 78
& A2 Zolx= 10 mm, 20 mm, 35 mm¢l ASE A&
sholoh
B Ao A1gdE AHE AA FF7)dA o 4
%%1_ Aot sAw wpEAe ZH2 AAFY =
2GA 2ldo] AFHA 53] vlEA R BF{F &F
He Fostd A Aotk o) AF EHSH
=@M g&EFo] FiEo] 4315 43
vhEA) R Aol AAH 1}
o= Az 8o BHREEHS
o} Adol AAHA g dF

A

i mlo

_Q,_\E,o[oér-{o



28 LA 8-FA44-AH2-FRE-FFFAFd

7.5 KN9| 3FE€ 15008 TtEAYS Az tj2z9
FHdle AW Wals TAstA] gkl

() ) (e)
Fig. 9 Shape of the vicinity of the rivet before test.

(©) (d) ()
Fig. 10 Shape of the vicinity of the rivet after test.

¥ Test specimen for Fig. 9 and Fig. 10 :
(a) : 10 mm crack
(b) : 20 mm crack
(¢) : 35 mm crack

(d) & (e) : externally no crack
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- Carbon/carbon brake disk : Carbon/carbon composite
- Rotor clip : KSD 4195(Heat Resisting Steel Casting)
- Rivet : STS 304(Hot Rolled Stainless Steel)

- Key drum : Carbon steel
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Table 1 Mechanical properties of steel material component
KSD 4195 STS 304 Carbon Steel
E (GPa) 205 205 210
v 0.33 0.33 03

Cydlic symmetric condition

Fig. 11

Analysis model and boundary condition.
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