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A Fundamental Study of Fractal Characteristics
for a Crack Growth Profile
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Abstract

This paper presents a fundamental fractal characteristics of the growing crack that has an

irregularity producing a zigzag crack contour. This irregularity is analysed by a fractal geometry in

a box counting method that is a very simple technique. First, the fractal dimensions and actual
fractal extensive crack length are obtained. Also a fractal fracture energy relation with a fractal
dimension is found so as to get fractal crack behaviors. Thus, it can be shown that the fractal

dimension has a possibility as a fracture parameter in a real crack growth length meaning.
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Fig.1 Fractal crack propagation path.

2.2 TYEXIRo] A4

E=Fo A AH8-9 Wy & Mandelbrot7} 7} 2]
] g ZHerad} FA x| 9o &
8l7] 9138l A A% Box counting g

stttk 713 348 A g gaidd g

o dsld No g2 HA P& 7437 A%

o}
A

_1'_‘ rE rrr

o*ob
2 o

(523)



106 BT, 224 5 4 BE, 1998

Z7io] N=b’ & #&A71E 71220 br} Fof

A\, A H o 9] 8hof
r(N)=1/N" (4)
AR 2, Bhg A6)7H dejt
Ds=log(N)log(1r) (5)

7] N& A2 3ol 749 o) 24 Azt
Ao $& JehdH, r& £35u 9 o] & 7R3
FHUE TS IAYPY wbE 27)gAAM 9
@9 phE AuEe F A x2 A AR
o] o-&gtch webA Fig2 oA vdehlle RA Y
= B ZEFA ol B 4
dojAlE N2 roll tiste] log - log
o 71&71& Fatdl ot

Lo

T

Fig.2 Schematic illustration of box counting
method for fractal dimension.
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Fig.3 Sampling position for CT specimens.
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Photo.1 Example of a optical micrograph for
extension crack surface.
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Fig.4 Implementation of fractal dimension using
box counting method.
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Fig.5 Logarithmic fractal dimension through
linear regression line for (a)4a=2.99 mm,
(b)4a=11.96mm, (¢)4a=21.03mm.

(525)



108 mEHIFASEE, £224 5 49, 1998

FTEFL boxFNr), &L FHI=E YA,
HaozeHor s Asted gl 4sEA oA
71&718 T3t ddo]l A3l we} o=
Aol A gl REH 2(2)71 HEHE
T ¢ F AT wEA FAZAFHAMY B
TEY 42 ZYGEH S AL S & + Utk
7N1&71A A dojA e =g dDE 72zt
1.0396, 1.0822 % 1.05697} Fo] Xt}

Fig6 & #dz1 ol nj& Zaetaigde] WglE
UERA Zoltt. D] gr2 4 7 1.06470| t}.

1.05

0 5 10 15 20 25 30
extension crack length, da(mm)

Fig.6 Plot of fractal dimension D as a function of
extension crack length.
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Fig.7 Variation of fractal crack length and
conventional straight crack length.
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dimension.
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