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We investigate experimentally and numerically the extension behavior of the fracture crack
for the crack-crack interaction problems. We first perform an experiment using acryl resin
specimens with an interacting crack which exists in the three different positions. We then
examine the crack extension behaviors based on the maximum energy release rate criterion by
the numerical analysis using the finite element method. The energy release rate is calculated
by using the E-integral, which is path independent even for a crack interacting with inclusions,
voids and other cracks. v

The numerical results explain well the crack extension behavior in the experimental result.
As a result, we find the amplified and/or shielding effects depending on the positions of an
interacting crack for the fracture crack extension.
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ON THE EXTENSION BEHAVIOR OF THE FRACTURE CRACK FOR CRACK- CRACK
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Fig.1 A main crack with an interacting crack.

Table 1 Material property

fracture taughness (Kmoz) | 2.26 M Pay/m
tensile strength 74.5 M Pa
bending strength 117.7 M Pa
compressive strength 123.6 M Pa
shear strength 61.8 M Pa
Young’s modulus 2.94 GPa

20/t 70.5, FERETHERMEER » ST ERE
X ¢ & b 280162 ELTE. THEROMBR
FEREEN S THERLRETOERH « (Fig1 2
fB) LEZHEX ¢ OH d/t %0,-0.25,05 &L T3
r—2ADEFNEE-N. FRIIES 2mm, $§20cm,
E& 55cm D=FL 3 HET 7 ))VEIER (5%
Z:72U5Ak) 2REN, MOBRIIEZEELL
ERPRORIC X DikE U, S o #tE
% Table 1 125", T2 CRUBWIMME K, ITHE
HoRWEAORBEME (BAWE) L0RDED
DTH D, M ASTM OREBKICE U THIEZ IS
DTHB. ZOMBHIFEEITREENE <, BHENT
55, EXE, BERUICERROITNLY
ZEEREBLENEELWEEEZASICB ER&
FENEFNDO Ay — Rz U T 3 a2 8 HE L EH 12 4t
BRICDOWTIT o7z, B EREHWEFRHROME
J— R AR (EHF-FG1-4LA ) Z2RW, FEBRO
TeDITRBNCRRE L 2B RIS E D AT T, &
FOREE 0.1lmm/min O HB TR L 2. ERITK

20T, WIEARNT 7 ROOT BT —2 %0 DT
BOPHRERZT, F—REEBATOHhTHh3EIL
ZHERALE. SHOMTIEEERZE 0.7mm, THE
R2g 0.4mm DLBYIWAARDO ZZANWTIT o728,
7 27 V)RS DR E R ORI B2 729,
ZRFIRIBERY lmm OREENAXZRAWTH
TL, E5IEQERERBICAH Y F—F 1 T7ZHN
TERZ AN, O EIZXVEBREE DR LA
5.

BUERITCIIEOTHAEREREICL S B %
ZRANWEY. E MM HRISRBENIES THS
728, ITRBENE SN KWL EREEDIRIRUY
BAEFHNBZBENRZN ERREOVDED &R ST
5h, REBEEORET—FREBOX DI EREE
DOISADHENERIT22 LRV T HERTIOHNTE
ROEABHTLZY, A XHEICBENNEFLET
32X 581, ERERIBREREAVWRNET
RITBENGOSNZWEEDHS. LML, HETH
THENUNDPRNERIIIEVTAERTHIERREE
THBIEZHRLTWED 8, ZITRENDE
BREBEVOTHERELE. 2EL, HETHTZER
N IBNEEHKER, REEROFEHOEADLE
BECBZEBHHTELONS.

O HIRINFEROBEE (BEES) 2B T
i, ERFNENVBERO RN TRERELEZS
E #23, FHEMERNZERNIERT 5 ERIC
MUT, PRERVESERERETSHERKNTEALS
ns.

T T W BREHONIEWIRE (¢ — +0) ZRL,
CIBEREHOSE, I IIESRERESUEBOER,
w, s & T ETOEMARY MVBIURERHRY b
WERLTWS., ZORBBIPERETIIHI>T
1, MOBKREERD EIEEL, RPOMHEE 2
BEMEMT B LK, RREAWE.

1 Zn oy Wil + AL — ui(£)
E= 2 i=1 {Sl('e) Al
s,-(ﬁ + Af) — S,’(f)
- As uz(ﬂ)} -As (2.2)

T ZTon iIBRICRIT 2H RO, s X&HRITBN
TEHINEZRERARNY ML, As BRERLOE
S, wldBERICBTZEMRT MY, ELTAUTE
EEFNEEZTERETNOEZRESIDETHS. ¥
2 () BEU (L + A iF, TNENELETINEER
HREETFNERL TNV,

—438—



|
<

Fig.2 An integral path and the constraint conditions .
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Fig.3 Load-displacement curve for the model without in-
teracting cracks.
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Fig.4 Load-displacement curve for the model of d/f = 0.

g 1'O+
S I ] d1=—0.25
o I
0.5 .
]
2 3 .
. 5
0.0 0.5 1.0

displacement(X 10~3m)

Fig.5 Load-displacement curve for the model of d/¢ =
~0.25.
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Fig.6 Load-displacement curve for the model of d/f =
—0.5.
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Fig.7 Crack paths obtained by the experiments.
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Fig.8 Fracture stress obtained by the experiments.
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Fig.9 The variation of energy release rate with an inter-
acting crack (d/¢ = 0).
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Fig.10 The variation of energy release rate with an in-
teracting crack (d/f = —0.25).
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Fig.11 The variation of energy release rate with an in-
teracting crack (d/¢ = —0.5).
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Fig.12 Fracture stress estimated by the numerical re-
sults.
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-0.5 -5.1 -3.2 1-37 | -3.2
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