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Analysis on the Bonded Single Lap-Joint Containing the
Interface Edge Crack
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ABSTRACT

The problem of interface crack in the bonded structures has received a great deal of attention in recent
years. In this paper the aluminum bonded single lap-joint containing the interface edge crack is investigat-
ed. The tensile load and the average shear stress of the adhesive joints which have different crack length
are obtained from the static tensile tests. The critical value of crack length to provoke the interface frac-
ture is determined to a/L=0.4, where a is the interface crack length and L is the adhesive lap-length. The
fracture mechanical parameters are introduced to confirm the existence of the critical crack length. The
compliance and the stress intensity factors are calculated using the displacement and the stress near the
interface crack tip by the boundary element method. These numerical results support the experimental
results that the critical value of a/L is 0.4. 1t is known that the compliance and the stress intensity factors
are the efficient parameters to estimate the bonded single lap-joint containing the interface edge crack.
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Fig. 1 Bonded single lap-joint specimen containing the inter-
face edge crack.
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Table 1 Mechanical properties of the adherend and the adhesive.
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Fig. 2 Schematic presentation of the deformation of
adherend and the fracture surface.

BN e #F AADo| ¢Fd ole A, FIT|
&%, +5 FADo] A7 Be7L He vdY ASE B
9S ¢ F ok, AR AR #AR wihRe] He
dgRde #F FAdd QR o2 ¢, TEY
A%, 5 Ao F50] &S 2o w2 2L
5o Fg3te AFFY o gAEL RE |3
RE o EREE FE7t Qo] FYo] AFaaA IH
37 €.

12

10 foomomoeee @ e

Tensile load (kN)
o
®

2 ....................................

0
0 0.1 0.2 03 0.4 05 0.6
Nondimensional crack length, a/L

Fig. 3 Relationship between the tensile load of the bonded
single lap-joint containing the interface edge crack and
the nondimensional crack length, a/L.
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Fig. 5 Results of the strain of the bonded single lap-joint con-
taining the 20mm interface edge crack according to
the position of strain gauge.
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Fig. 6 Typical boundary element analysis model.
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