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Abstract : Fatigue crack propagation tests for the brake disc cast iron were conducted for investigating fatigue crack
propagation rate(da/dN), crack propagation path and fracture toughness(Kc) of the material. The threshold stress inten-
sity factor range, AKy, was found to be about 6 MPa+/m at the stress ratio of R=0.1. Also, fracture toughness value
was determined to be 24.7 MPa+v/m . Irregular fatigue fracture surfaces were observed, indicating that fatigue crack
growth occurred at the interface between randomly scattered flak graphite and ferrite, where the interfacial strength

was relatively weak.
Key Words
intensity factor

1. A

rhu

Azl e A nEs), n&s @ 4G
5oz Qaje Ade BEFASE] Sk

£ Zalolth. olo] ma A AFEAL T
Fota|w, A5A 2AFHE AL

o
2,
229
o
n
e
rfo
H1
2‘.1_4‘
2
o
:o‘L—:‘
4
ol _H)(.

tlo
i)
o
>
N
X
i,
=

&
s
pous
)
ox
o
o
b
n

ozl sl ol2i 5 AEAY QH T
a3t

A5 Belola Azge AEA HAy B
NN 2F FA9 BBl 7H¢ Fa% Azglolch.
AEA 28 0] BB AARE Ao AL,
A2, Y27, $A27, nelol=e] Y 2
BHA, 94 20%0] BPHoz g v

" To whom correspondence should be addressed.
kimhk@snut.ac.kr

: cast iron, brake disc, fatigue crack growth rate, crack growth path, fracture toughness, threshold stress

S8k B4 AR AT iz 4 25
= 150~370Co]H, Z 54 RE29] A= 800T
1P4g debdd®?. ol @ ni Ade] 8 4%
upREA 0 2 HUHEE ul3A S, 2E, &2, f
o) Wsle] Fa3 dle] Ak o5 B9, I
ko) B712 A% whE AEdA e §4% 2%
& vHASTE $43] AAske o] =(fade) &
P& A, AE BEAE ZUMRIT. AFE
39 F7he da39 vhLg FuiAA DIV(disk
thickness variation)& =4 3}, o] oAl EA
& T7M71E 98 gtk o]gjg DTVS E3.9
7= AlBA 27 A shs A4l Atiudder)
S NI 9o aEA oY AFAY o
23k S S AsME Heolust A F
o] wrAfo] glojof atn, AA T whEAlIFE FA =
ojof g}

3, FAT AFA| vl dES framg)
F=zke] whEe] 93] HA®E tjzauge] &% F
ol ofsf WA=, 314 FPA] wkE FalFo] A

O

o > b ro

o

19



U,

2

25 33 38 39 F39/59 9% I3
Zzo) AR Az A GFES BT
ey, o)} o] )23 FR6) B Q7Y
g2t AE et Toigk dFE A 5= Qlrh
wehA, Ak Beola a3 nfdd S ME
s sl R R RH AAYY A AYUE F
ABEE A so) $afok sha wh o] Fo
of gt} o]g]3 SuelA FFHo] YA AR
Z bz g

B AQPdME g2z Byola A8 MY 2
AAN Z28 ARE AFstuzt taz AR AL
{55 IFA HAE gde] A= FEANAF
S A7k ol& $8t Az} b2z Helola
oA AT AFES ol gdte] HRAIHEES
$8ule] 4L agste] $HFUATY 52
xAsgoy vy A4 F AZFEe] eAE
=339

ot
<

tlo fo

tlo <>

Al
=

2 A
21. Xz ¥ AlEH
B g A3 Alge S AL OIF 5
gxjol] AHSEE WEHolE = Heo]a X (ven-
tilated brake disc)ol] AFEE AMEE 2AE IFH
o, 3lstx AQE-& £A317] Yot 274 30mm,
7 6.5mme) APHE o83t Fr] A 4
7191 XRFZ A 07 FAg 518442 Table 1
3 2} oA ALgE AR aEA S Fig 1
22X F& AL HoF v Flo| HAY S0
Uk Rio| HElolE, ofF-g Fito] Fijo|Eolrh
o 2 FZAFHL A o= Heo]
Ao A AT T2 ARE Fig 29} o] A|FH
& A3 Fig 32 A FHY] Xk A
o7 & AHH] A9 CT(compact tension) A H
Aol FE g ¢l ] G BEYAE
AA3P] f)5t BE AlEHE Fig 29 o] ¥4
wako 2 AFHsIATE AP A BEola o
2719 A7)E nste 7|E] AP Fol
AV AEIE S 6.5mmE JHEEtg on, ol of
Fl(shoulder) F-919] Wkl o8 SHYFATE
Fersjy o 1.00] HEE ZAASAY £ I
Z 7#9x9EE 9 gy JGAE FAst= AL
£39 CT N8BS ASTM E399'Ve) )43} Fig. 4
o} o] A5 2 FFo2 JHEETh

=

20

=,

oIEl ZHS

oo =

Table 1. Chemical compositions of the gray cast iron(wt.%)

Element C Mn Cr Cu Mo
% 37 0.99 0.71 0.79 0.02

Element P Ni Si S Fe
% 0.04 0.41 2.13 0.12 bal

o ok

Fig. 1. Microstructure of gray cast iron.
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Fig. 2. Orientation of tensile and compact tension specimens
in a ventilated brake disc.
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Fig. 3. Configuration of tensile test specimen.
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Fig. 4. Configuration of the compact tension(CT) specimen.
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Fig. 5. Stress-strain curve for tensile test.
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Fig. 6. a-N curves of gray cast iron at R=0.1 and 0.3.
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