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FRACTALS
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SCALING FRACTALS

L.g_ng*h - Area - Volume Relotions

(a.rea.) < (len dn)
13 (&ugﬂu} const, *'.?. f}(area) /

Dm2m l&e
n. Metal fractures

I. A imen’ o
Circle Square
rv.rm ’l} - AWK ewgth = M
YL arce. = £F
(Length)= 2xtarea)t ; (length) = 4 (area)t
(dength) o< ( area®
[. ‘ ical y : »

v

.lu\
(77,
ot
141
ape's
jae |-l.. a-;o v-lc >
D=~



w'

Plate 118 0 LOG (PERIMETER) VERSUS
LOG (AREA) POR CLOUDS (o)

AND RAIN AREAS (o) o ;
P
From Lovejoy 1982 ﬁ'{
/’f -
{'D

" B :ll w! I;‘ w

Frlfﬂoﬁr

- 8 =

o

cas
et
an

Area (amr')
3

LI L Y |

MU Luigig at of._(1WY)

lIlll;T_

Ll

’ » pL s
) *
Perimeity (4m) _
Fracond ar0a = perymeier plbswnttip pr i isids, Ak witoan
SombraA Kot Strewplh el R ®IRIMLp M MY

acgin et al, __g_ﬂ'} 26 e published. ‘, SR
(42h 5) =4 F l L P



mimen al
! (ot Pe’ Rmerer loy tﬂtz )
53
14 16
X
T
a8
i .
]
[
» ]
° . Cz a3 [ ¥ ) e e s
. h»(‘:".')
v — MRLE
39 Ffi;erj?;nen&a.\, T

ln(@04%) Xr m‘,’ (1288) (ht 4% )

Fracture oj Ruk:_

el o2

- /2 -

:Egacta(s angd the Fracture of Eracﬁd/f_‘letg_lz

I fracfure surfaces :

& Frachl in Physics > 1924°
Triwrly, (¢ w Lu;’)

1, m.ug):. A

a, irregular

) 4= fmk/ﬁme

0 — 3=2¢ 2.:23%
3. extremely crinkly dawn to_the limits af_their
N =
microstructdal ige range. *885 (4)* Y
, _ N9 4z
I MLU&ELEIEKM 3"—4(::: ;;_/_V_
f g S (&)
i~ b=
=L OO
p— v " = ud ‘
5 ¥
(a) 1Y
Ideal brittle fradur Blaatic plastec fracture
\ /| aa_matels
G, = a7, G A (LA )Y,
G a(w-a [LoasLutta] o)+
\,:.-.\J“;i
Vg, m
I \ Q/\f L ¢



1y

Fig. 4). S 4 i y of fracturs mech com in Sloch. (4] tough dimple fraciure initiated
hy powe formation a8 inclasions: Ni. Cr. Mio-seel, 0.33 wi'® €, 2500 X ; {h] brattle imtercrystatting fracture
ot former susiemite graim boundaties; Fa 0.8 wi'h C, quenched from 12807, 150 % (e) Tatigue-crach Vip
w pustenitic teel propagating atomg (111} ship hands; 40 ot Ni. 6 at® Al 5000 .

Fig. 41s: courtery ). ALSRRCNT. BBC, Baden: fig. 43h: H. Beans. Rur-University; hg. 4% % H. 7uM
Craun, Sicgen Univrsty.

”

A% 100 pm

Her Jham .

g 4. mmm-uwurmhmuwmdmmdmd.nmc 10
M. 0.1 Cr wt'l, quanched from 1000°C.

References: p 1138,

Na > (a-2J

dr ’Ol’n



W00k b / Crack d.rection
| proble spacing Y5 um)

s
| = e
!

i i 4 i
] Wo 200 00 00 500

i i Fig. 9. Hols gromik al " in ductile I X heat bands develop
Direction normal to crack , um e g 'dw

[ d
[~

n

=
w
T

¢ * - ' *

0 80 % 0 1 0
Angle normal fo crack , deg.
Fi’-mm“;m-ﬂ-d-u-mwm
tym;(hhn*m“hdmhunﬂ-ﬁ-d**dmﬁu

mm-ma“|mnmuu.unm

Lomgth fraquency , pct deg
B

ERY



I

2,

New refined zigzag cracks formed on the

passoge of Large zigzaq cracks
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Ductile fracturc
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FRACTAL MODEL FOR p‘mcwﬁ
UNDER HOMOGENZOUS STRESS ( K. Sieradski, 1935 )

For. 2-D fracture problem the surface energy may be expressed aai
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whore L L ( x Lar) the upper and lowsr Linits of the self similar
cracks respactively. [.w = averags crack length. Acoording to Oriffith's

criterion of fracturs
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In many actual fracture nrocesses, microcracks combine io be
a main long crack and then, the finel Ffracture process is the propagation
of the main crack. It is well knmown that the macrocrack propagates step
by step. The local material just ahead of the crack tip conmimts of many
microcracks, voids stc. It meems reasonable to assume that crack
propagation is due to the local fracture of the porous structurs just

ahead of the crack tip.
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re is the dimtance of the crack propagetion step.
Expressing k_ . me & function of diglocation parameters and
Gr' a8 above, we may obtain the rp in more detail form.
Wa remember that ( Lung and Gao, 1935 )
w.
G~ % = Ty
The oritical orack sxtsnaion force n?ay be obiained.
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