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Evaluation of Fracture Damage Analysis System Using Image Processing

ABSTRACT

This paper describes an experimental study of growing ductile crack-tip behaviors by means of
computer image processing technique and finite element method. Here, the displacement field near a

crack-tip is first measured by the computer image processing technique.
element technique, strain and stress fields are evaluated from the -measured displacement.

Combined with the finite
Then,

crack-tip parameters such as J-integral are evaluated using the obtained displacement, strain and stress

fields. The present technique is applied to a growing crack problem of tensile CT specimen made of 304

stainless steel. The ductile crack growth behaviors accompanied by unloading are discussed in detail

through the comparison between the experimental and the theoretical results.

LM E

Axe g L7 134 wjES ) Zo] A4
22 ARy 72779 AA4 Hoht ddd 9
7t J-R BV ZA ujAdy g gste] e
o] &5 gith ol J-HEol AP E £A4clE
o] st A °ﬂ"17‘]3ﬁ‘:’o§"i A o] el
Aulg Zow FIHAT o) HRR{Huchinson
Rice Rosengren)® %2¥olatm st 5o]5-& Fol
A ”E-’Jra}“ﬂﬂi AR 7] WEelth
P J-HELS AESHEALS 232 7] dEd &
‘:51'.9-3-:“‘3%3 o] 43 B FR7)719 AAA

* IHTEZLE} 71 A 2

s Ligordsts|x] A HE "o 68

PO N BB} Be NS s s,
YN T A3 WAVAE o83 9%

2 AW T8 4 At AYAE Aol
k.

olshare] MY S A el FEF AL
e AR A4AEe] TR Hotol Ag
g o, gadad Fgd gFu A

{(unloading )4 g o] WAt J-HEo] o]
F2M9 4“]% & HRREIZT A25HA

T AAEE BAE] HAsth et gdAA
Aol A J-"“ﬂ" frads Hoay] Ao B8
< A3t £YPHJh B3], F9Mdy FAF

25



BYE

a8 s 8- S8 ligamentol )3 &2 oo
dEAdoIH HRRAo] EAlste] J-HE =uje]
TERAY] dYEE Hog LA U a8
H ddFez [-HEe YA FEEYE o
M AL EE 290 Bol ditE #93A EAE
71es7) 9% AE7 g9E T gl

ol g FAlol ate, tirE FEAAA AR
HE7bs @ ¥ s s selelor) A ety
o] et A A7 Ay 3 9l
olE dEtvely £ FIMG wj$ 2HE
HER2E dAste Ay FIdG2wy A3,
AdEF HEY [-HEME nHA @& &
zelste otk ey J-E R Zo
o2 A A T 4 Qe e 7xa

el

Do B
2
32

g =4
AfqH o FaPs|of ojgh HuE 5
A A7e ving ARt APA AFFo
oFHZIN VL o] 8% ML ulad FEUA
o 2% 4+ Q= BEE KT Atk HeA
Q7AE R FAAAAES YPHoz
B7ret7) 48) 2Hd 3 2] (image processing)d'*!®
H HRALUE AAT AAEY HHNLUS
AL ol Az9e ARAE 304 2d
270 FLNATAN A gstel FAA HE
Astgee) Ags MHY ABAe geicE
T3 AFA o] Bouvt FAH Moz FF 4
VR HIY 7 EASAFTS dPF o Hrtsl
ek

olshgo] FAUARAG WP AFE
X_,

ofN r N
=

e
T
bl

3
e 2 o

2. HM=M

2.1 SpatHElyel W

Fig. 1& ¥ Ay A ygels ALgE W
AE¥o Qg =¥z Yehd ZAoz
WA AR sl F9, & iD=
Fufe] He F49 HEs] FHHER APH
of dxjgtct. gIATY HE9] o]FL #HYF
As) FHletE A1g 7] Al 2X3 F 3F28 7}
3 HEHE 7ELAYY HES #9890 7 3
FAH A Ao g AFHZ glojEo] W
FA-Fo] 2 A5 X9 WEA 71 He W
AE T3

26

Before deformation

-a—— Point marks

After deformation

Fig. 1 Artificially printed marks before and after

deformation
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FRACTURE TESTof a
spacimen with a number
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MEASUREMENT of the difference of mark
locations bafore and after deformation by using
the computer image processing technique
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CALCULATION of the displacemant distribution by
maans of the intarpolation technique based on the
least squares method using finite elements
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CALCULATION of the strain
[ Idistribution near the crack-tip
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Constitutive equation

CALCULATION of the stress
distribution near the crack-tip

CALCULATION of non-linear EVALUATION of
| fracture mechanics parameters etc. the singular field
near the crack-tip

Fig. 2 Flow of analysis
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Fig. 3 Mark locations and overlapped finite elements
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Fig. 5 Configuration and dimension of specimen
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Fig. 6 Load vs. load-line displacement curve
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