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Analysis on the Interface Edge Crack in
Aluminum Bonded Single Lap-joint
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Abstract

The analysis of cracks at the interface between dissimilar materials has received a great deal of
attention in recent years. In this paper we conducted the static tensile test for the aluminum bonded single
lap-joint with the interface edge crack. Comparing this results, that is ultimate load and strain value of
aluminum adherend by strain gauge with the fracture mechanics parameters, compliance and stress intensity
factors acquired from the boundary element analysis, we concluded that there are critical value of crack

length to provoke the interface fracture.

Key Words :

Aluminum Bonded Single Lap-joint(&%vl5 @A X 7] & o}S), Interface Edge Crack(o)A] Al

A E), Static Tensile Test(HAAH2AZFA ), Strain(*H ¥ &), Boundary Element Method(7 Al &4

), Compliance(Z

.M E

A #& WM Ax/FE, GFuE/
ZA T Zol M2 JAY HEo) & olF AR
g JEgstd AHgste A e Fas9, g
M olFAls AEF 4 dRE fslo oy
AR b B-“”er 5 olFAE = AU
= S Bd&ow % HoEsL @ ¥ ol
g}, “*ﬂ”"i 01‘* Az AH7IE 2A =HY o
gha mdg dAe wdEe A e Rz
7HE = Ao olE Fde A - AFez I%
SEAF oY HAE dodE FHAUe] Hoh
et AW FEe HHHEH Hf4& 5o ol &
ZEE HE + lov ol gt & Ayt o
FojA 1 e P

AvTde 2ddE 98 F57F AT dA2A
= F 7FA7 b dE Aol 1 A WA Ede
MT78 Zd(open tip modelZA Williams¥oll 2] )
Hzg ASGHAG. d7|ME FEo] MR ¢4A
3 AFE Aoz 7HASH, F o|FAS HER
2y #guoz 2FAHQ MHo|rt o)Fojxtiu A
Zratdel. 23y ATE Ede Fdde ou gy

—_—

Zelo] A 2) Stress Intensity Factor($ 2 A7} Al <)

fo

& EEHes d9¥ & g Ees ek F

s ®de& Comninou” o8] AAHQqom #HF
3y R d(closed tip modeDelgt e} A7 &
dyde] #gAdGAA 4 HE2L o]F 2 YUE AL
2 7% 249 AFFANE DY Alold %
o L, HEFFAME 4F +3 BdHEE #
=& A

E FIRe ditez @
o A4 FxEd A&
7l Y e F8E dig A4E £ FAHAAHY
AE7F 4838t B =EAdqAE dAARTEE #
v a@edAr] HEelF AFPE A& FHA
PR 2EGAA IR T RPEZHE 4
stil, HEAel AWGE R H¥EY FAE =
Abetia =8 AN ARz R AL g9
4 AerlHE =qdsteaN d¥349s A - A
Est i

X
X
£
o
Al
o C
r2
ey
rir
g ¥

2. AHggel upnoisty| utzio|e]

2.1 iz s E

AU ARE Gt #Eol AN st #a

- 655 -



Az AeHs, F&

A Zed 2EHE

FEE AN thg AF o] Yepd £ gn
o= £ 9C

C=2b da W
A714 Fe 2 %—'}%— olsl bet aE R Pz

o %7, Ad#FIEol, Ct Fzge HE o]cd

/*(B*H/E}—er)i Fojth AY Tx o]gxHoz
C7t a9 #4524 7HAY IC/dad AVE
21t

22 ABTLEY HMNAF

AR Tde §HA 7] A4 (stress intensity factor)s
TERNAE G Frista gdAdde 23 o
g wehe g7t %E} AEHA MATFY AWFERd
A SBHANAGFE kg go] PP,
K=K +1Kq (2)
weta FAHGIHe] ¢EHgLe oaAy gol 4y
Etd 4 9l

Ki —1/2+ie

o (3)
Aq71A r& TEHYORREY Aoy, & o
ZA89 AeAF2RdY AL Yuukis®e o
FTAs ARTLEY SHAZATE ditdl g3
AAN = Uy IJ?& v glew E =EdAx
olg HEstd thgAozRE SHAMIAFE T}
At

K= 1,’5})\/ 277 (0,

<X

Oyt ir,=

“+ 1,7 o)
3 HEURMH

31 ARAAFZE AEH

AARJNGAEA A& 01]2}74]“4&%@ e @
#2171 Mol gl ¥4 R XNFE Fig. 13 2
HaAMze d4FEES 50528, %ﬂ’—hﬂit o] <y
3R AeAs AZAA HFAAY §F FRA

2
LU

gl

o

25

0.5

Crack t=3mm

ta

Fig. 1 Aluminum bonded single lap-joint specimen
with the interface edge crack.

Table 1 Mechanical properties of acherend and adhesive.

~Material | 5 5059 Cemedine 1500

Properties
Yield Strength

(MPa) 168.9 185
Tensile Strength

(MPa) 224.8 376
Young's modulus

(GPa) 65.47 1.16
Poission’s ratio 0.34 0.39
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g. 2 The observation of fracture process and
fracture surface.
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Fig. 3 Relationship between experimental ultimate
load of aluminum bonded single lap-joint
with interface edge crack and crack length.
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Fig. 4 Relationship between average shear stress
and crack length.
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of strain gauge( @=20mm).
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Fig. 6 Results of strain according to the applied
stress for the different crack length, a

=12, 16, 20mm.
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Fig. 8 Schematic representation to the deformation
of the crack opening face.
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Fig. 9 Compliance versus the non-dimensional

crack length, a/l.
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Fig. 10 Stress intensity factor versus the non-

dimensional crack length, a/{.
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