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Abstract

Striation is a typical pattern observed on the fatigue fracture surface and the spacing is known to
correspond to a macroscopic fatigue crack growth rate, and many models for the predict in the formation of
such striation have been proposed. However, these theories and methods can’t be applied under random
loading spectrum. In this study, the fatigue tests were carried out on aluminum alloy under random loading
spectrum. The fatigue fracture surfaces were observed in the scanning electron microscope (SEM) and great
quantities of SEM micrographs were synthesized and saved in computer system. The space and morphology
of several large-scale striations, which are expected to form at the relatively greater load range in loading
block, were observed. The crack length for each loading blocks was decided in consideration of regularity and
repetition of those striations. It is shown that the applicability of fractographic methods on the fatigue fracture
surface under random loading spectrum.
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Fig. 5 SEM micrograph of the 11th loading spectrum region
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Fig. 6 SEM micrographs of fatigue fracture surface at loading number 7



Fig. 6 & Fig. 2(b)2} 79 &% Ao sigshs
Egtolooldolgtn AISHE HAHAGGA ¥
Holzl SEM A& BoFEu ok zh ARA
RE 7 ¥ &5 st 2Eo|M
ol 2EZo|do]lAdS vluwsrH gHEA o] Z
AAL Jes AAE F A

ol wEAe] HFEZRY AAAZ S $df
A gAdg B2 o498 Fig 49 YUt 2
g 5t BE Yol 19, 2%, 99 35 ¢
o] 7 ¥ sFRT & dFo] EAE Fn Joy,
Aol A AFS vhe} Zo] Ao &R £2E
olefol el Fril b
i1 Aysk &
it A2 o A st
H gl BE o dE4ol9 4t
nstd, ¥tE84Ao] d2dqd E8 3 #E
ole] 7|Fo] HE &F HE& & 9uirt otk
& Be Buo A, dAPIFTY ALd=
A1 A7)9 FFdASE wAEAl wehA
2Egloldojdel A Ao HIGump)BY 2
A A(delay)@ o] EAFTH Lajz Qo 23
olg{gt Mg mHEIHE, B AT ol HF
1 B2 9 35AlolER olfod dd AdE
ol Ao, AN ol At 2E]

1

T jo il
BURTR TR

Hom

Z

B o

ol

20

®  Optical s
v  Fractography

. IsF
g
E v
&)
£ :
gh 10
)
- g
3
& 3
Q 0

st

$
. o
o o *

T co®?®

° L L P

0 5 10 15 20

Block, N[Number]

Fig. 7 The result of fracto-graphic analysis

Sola] WA S Mzt A4y

doldg AFsA deAzTE AL A9 &7
, BE 7 ¢9dolg st olgke @l
ezt A7 @

Nl A X wet FdE #Hso
FALF T FAN 7@ 22Hlg
A A FREnFez 7 FELolE ¥
& Z<€ Fig 7 o Yehiidch ddsjdon 7
gol 23 AA vevn gov 2 dXE X

ol Aot

off

e rr St
cA

3

X

)

X

EF, 8 Agde] ustd §4¢ dyes
FALNE AN AFAE Fig § o FuZ AA
A (@ AEH FUE IFE S, e Al
5 7 Tdsgoe

~—w— Measurement{left)
—A— Measurement(sight)
14+ | ~O— Fractography(eft)

Crack Lengthjmm}

30
Block Number

(a) Center crack type specimen

—¥-—~ Measurement
—O— Fractography

Crack Length |mm]

Block Number

(b) Corner crack type specimen

Fig. 8 The results of fracto-graphic analysis



2060 RAEAgS |

golr 7tal
e #42
A= &

| olm] o]

H 2 (AK)

5
of Ad AA AR
WEe #2AA0) Bad SARYAS
g0z Algr
ol QSIAE, A Alol ol Ao}
sREdoz Pojn A ey ol Yovt
& A m R
9 gug ga 24 dehte AL 9
fz B AT AR T 53

18 A8 #7] e,

2

5. & 8

shEAtel 29 A7 % FHE <
1502 sd sesu YA zt
St AA 2R dolg 2A
}@1 BESIGH. #F FRoRe
, WFe) AN E =Hstn B}
Ei ol Al o] Fol At
S ¥u Ao Hgsts WHoRe
Py or 09 712 WHHA 3
, dgidez & 2 sfe
g uRsel, BEs) WEAS AANA 2
ARG, 0B @ A sl Do
oot stF 25 Fote) BA=T NFA @
a)r Aged mate A7 gl ot 2
#AE Holn gormz, o FALH A
ifféé& o 9F& "AT sF 2AEHS
£ 5 303, olF EdE e Az
8 ested 42 @ 5 Ao

iy
22 g0
2

>
-
op
-r-l'r

A
011

i

b
olr ol o rlz
U o
ok it 2

1

-

ok

LY
<

ok rfr
ol
Mo
gy
in

°i>’ N Nlo
S
[o

ol
Hede o gat

!
o
la~]

B R o oy

rL EE:L

o oo O Ml i S oy
T

2
o S

7

ot

= 2002 9= sty dedT2A
1

Argulel sjala A QP ARG

. a}\é% .

FdH - o13d

ital
ot

e

(1) Koterazawa, R., 1981, Fractography and its
application, (in Japanese) Nikkan Kogyo Shinbunsha.
(2) Brooks, C. R. and Choundhury, A. 1993,

Metallurgical Failure Analysis, McGraw-Hill, Inc.

(3) Richard, W. H., 1976, Deformation and Fracture
mechanics of Engineering Materials, John Willy &
Sons, pp. 465~490.

(4) Laird, C., 1967, “The Influence of Metallurgical
Structure on the Mechanisms of Fatigue Crack
Propagation,” ASTM STP, Vol. 415, pp. 131~168.

(5) Pelloux, R. M. N., 1969, “Mechanisms of Formation of
Ductile Fatigue Striations,”Transactions of the ASM, Vol.
62, pp. 281~285.

(6) Bowles, C. Q. and Broek D., 1972, “On the
Formation of Fatigue Striation,” Infernational Journal
of Fracture Mechanics, Vol. 8, pp. 75~85.

(7) McMillan, J. C. and Pelloux, R. M. N., 1967,
“Fatigne Crack Propagation Under Program and
Random Load,”ASTM STP, Vol. 415, pp. 505~532.

(8) Wanhill R. J. H, 1975, “Fractography of Fatigue Crack
Propagation in 2024-13 and 7075-T6 Aluminum Alloys in Air
and Vacwum,” Metallurgical Transactions A, Vol. 6A, pp.
1587~1596.

(9) McMillan, J. C. and Pelloux, R. M. N., 1970,
“Fatigue Crack Propagation under Programmed Loads
and Crack Tip Opening Displacements,” Engineering
Fracture Mecharics, Vol. 2, pp. 81~84.

(10) Schive, J.,, 1999, “The Significance of Fractography for
Investigations of Fatigue Crack Growth under Variable-
Amplitude Loading,” Fatigue & Fracture of Engineering
Materials & Structures, Vol. 22, pp. 87~99.

(11) Abelkis, P. R., 1978, “Use of Microfractography in
the Study of Fatigue Crack Propagation under
Spectrum Loading,”ASTM STP, Vol. 645, pp. 213~234.

(12) Koterazawa, R., Mori, M., Matsui, T. and Shimo, D.,
1973, “Fractographic Study of Fatigue Crack Propagation,”
Transactions of the ASME, OCTOBER, pp. 202~212

(13) Von Euw, E. F. J., Hertzberg, R. W. and Roberts, R,
1972, “Delay Effects in Fatigue Crack Propagation,”
ASTM STP, Vol. 513, pp. 230~259.



