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Influence of Evaluation Methods for Fatigue Crack Growth Process

Chul-Bong An*, Byung-Ki Choi**
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| Abstract |

The distribution of fatigue crack growth rate is subjected to the measuring interval and calculated
method of growth rate.

In this paper, in order to establish the method of determining the distribution of fatigue crack
growth rate, which ignores those influences, a series of fatigue crack growth experiments and
measuring intervals of crack length calculated reasonable are presented. The main conclusions
obtained are summarized as follows:

1) As a result of the 4P constant test and 4K constant test, it is thought that an approximate
measuring interval of 0.3~0.7 mm is reasonable, which allows for few errors and is little subjected to
the calculated method of crack growth rate.

2) After generally comparing the error estimation by using the experimental data of CCT specimen
with the error rating of the CT specimens, it is possible that the fatigue test has few errors within
the measuring interval, & (4a/W)=0.0067~0.014, regardless of the dimension of specimen geometry.

KeyWords : Fatigue crack growth rate(M2#9 4%44%), Measuring interval(£%37t3), CCT(Center
crack tension), CT(Compact tension), 4P(35HH), AK(LHEWAZ H9)

1.ME

As WRie 224 B7ddst 494 24 F9 89
o2 J249 dolHs} oW 84 E4L Yede

Adojgd A&

E
g AR

2 g8 ARdoldt. H2dd A dole 3 ¥§ ¥
¥& yehlig old] #3 0|24, 433 477 §E93

- 119 -



TEER-F

gate] g Brozx dygn k' gzgd Ad%
o] B¥E J2u39 AASee Ak gdde] &
A7tA ANe G WA Hed, AEHe By
AP Yol £¥2 dEse J2a8 Ad&ee] B¥
3 AYHE B¥E aoA 9 B god? Agw
B Akt 938 ged gk, S0y s
d AAEze Abio AuiEz] Fe dE AMEE B
IE T8 5 Sl Wo| EAgojo} Jitin A}

D. F. OstergaardS"Y& D. A. Virkler5?'9] 24
delelE o83l Az 2HUAd o Fzdd
AAFH) Ao|& =35t} &, #EHo] as) Alo|E F
Nezfe ZAMHYE o] &3l doJgte F% da/dN
& 78 e thA) o] da/dNCBXE EFZo] Alolg] A}
o|F & FAHES Bl TEn o] AT AZH Ap]
2 oke] RAE AN o] a0t A AE A vigd
& Aoy Pt B, 152 68719 CCT Al3dHe &4
Zo| Alojel 9315 Fal o exatel HFA|7F ALbHT
237074 w2t o9A EEAertE ueRdth 2y,
7944 A DY He iAo ParisidS 443t
o #Y¥ AAEEE Jeh, dFdHoz ol o]43lo
Fu g 2 kS Hrkela e Aol A HE
P o]59 WhH L A4t O AHEME 9uiE 714
g2y ddzolx EgFHq] HolMe 1 ov]r} uHs] &
ksl Azt E3 o]E8 AN AFEYE /13 vt
G2 #9do] 2AH L 0.8~1.6 mmEh=s 2EE U
Frh, 22y, o] 23RS AdHY ol ulel F83
gabd 2471 Sl

E d7e d2dd AAEzy £Xd A 7
A WA= 987 Qxte] e Hrlshy] 4&
AGAR dFd Aeg Harg AdEze £3¥: &
A0A 9 d2dd AAEE AN U9 o g2 3
ol2 yehdc} olelgt dgo] HiAE 2dY AHR&E
B2 mrlelr] 9 whE S AlAls] dete 3E A
oA, EFY CT AEAE o83l 4P YFANE
Z dAANY), 4K 43P (H AT 4N S
stglen] 123E Yol HolHE o&dld 1Y AA
3 FEUol 2HNAE A|r szl

o

st
qT

lo &

¥

2. AlEE A AED

2.1 AlgH
B A7 AHER AlgE T4 SS41A2 1 3tEA A

& Table 1, 7148 &S Table 29 YeEblth %
3 AlgHE 49 e 49 ko] Hzto] HEE
AHstden AHAE AIFHE % 5 mmx60 mmX
62.5 mme AV|E E 7HF F AR o) wEka
FU§ dko g dabytgent. £¢ ASTM E647-81
of 5t 714 A& 10 mmE 7FFsta, A7 30°
7} Y2 9olo] AH(wire cutting) sttt AHH 3
Ao BFY CT NP Fig. 19 Vel

Table 1 Chemical compositions of material

Material Composition(wt %)
ra C [ si [ Mn [ P S
SS41 0.18 | 0.08 | 0.61 | 0.013} 0.012

Table 2 Mechanical properties of material

Material Tensile strength| Yield strength | Elongation
(kef/mm°) (kef/mm?) (%)
3841 42.3 28.7 39.7
2-§12.5 hole
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Detail A, B
Fig. 1 Shape and dimensions of specimen
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2 AgdA ALgE AloPA e ABA FE(close-
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o WAE A/DHEZIE BaA 2F AFE 4y 2
A2 BASE TS 9o M aPxY 4¥o] 7}
st £8), 4K 43AEY A% TEE I
o @l FAE JKAE Astd 1 go] A= E 3
23S PAH o W Folol el & A¥HdMe 2
Aee) 985 KA Aojst shssitt, wEEEE 3FA
old] o AR, F7& 10 Hzg AH&3i9en 44
o ALEE 4P dFFAE 2 4K EBNFY FF2
AL Table 3 2 48} Zo] A8t

Table 3 Load conditions of 4P constant test

Prax(kef) Prin(kef) A.P(kgf) Stress ratio
600 240 360 0.4

Table 4 Load conditions of 4K constant test

4K (ke/mm*?) Stress ratio
65 0.4
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714, C : AZEo|AA(mm/N)
8 aEy vy
P : ZH43F
Fgdol9 2L duAY (pre—crack)s AF}E 1
28 1 mm JAT F J1EE AFEgen LA
€ 0.1 mm2 3ok,
FEAo| 239 FUEE AoY7Ietel WAE 12 bit

A/D #$7)9) B#)%5(resolution) & 2&HH 49 E¥
#ole] 24 FYEst thg 0.0001 mm FEoH ol
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Fig. 2 Relation between crack length and cycle
(4P constant test)
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Fig. 3 Relation between crack length and cycle
(4K constant test) ’
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Fig. 4 Relation between stress intensity factor and
crack growth rate (measuring interval @ 0.1
mm, da/dN calculation : secant method)
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Fig. 5 Relation between stress intensity factor and crack
growth rate (measuring interval @ 0.3 mm,
da/dN calculation : 5point polynomial method)
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Fig. 48 2374< 0.1 mmE &3 FIAAEE
da/dNe} B7h Ve Secantd & AMEE Holw, Fig.
5% 23742 0.3 mm 82 da/dN9 AL 53 o
2] AP (5-point polynomial method)2 ] &3t
T agoesre & £ e AMY 34UAT da/dNe
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o] as} AlOlE £ NoezHe ZAWYE o&sld d
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AR 2,

W= (&) (2)
N=[ W, ®)

3 o] 73 o] @} A Aol s e3E At
& o] 27t 7HE e AL it E Aoz Yo 97
A, We ®AS da/dNgelth.

0P Legend
| A Secant
® 7 point

o J 1 1
[} 1 2 3 4 £}

A3 increment , mm

Fig. 6 Average percent error in calculating N
from da/dN versus the da increment size
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Fig. 7 Average percent error in calculating N
from da/dN versus measuring intervals
(4P constant test)
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Fig. 8 Average percent error in calculating N

from da/dN versus measuring intervals

(4K constant test)
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Fig. 9 Average percent error in calculating N
from da/dN versus measuring intervals
(4P constant test :@ in case of CCT
specimen)
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