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Stress Analysis Crack of Double-lap Joint with an End Mismatch
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Abstract

The adhesively-bonded joints considered in this investigation include single-lap joint and double-lap
joint. For an adhesively bonded double-lap joint, end mismatch between the two outer adherends(upper,
lower) can not removed completely although it can be controlled within a manufacturing tolerance. This
paper shows that the end mismatch introduces local bending and end mismatch affects the shear and
peel stresses in the adhesive. The double-lap joint with an end mismatch is affected of adhesive
thickness, material properties of adhesive and adherend etc. Also, we concluded that there are critical
value of an end mismatch to provoke the interface fracture.
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Fig. 1 Configurations and dimension of double-lap
joint with an end mismatch
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Table 1 Mechanical properties of the adherends and

adhesives

Al Al 2(?2l4 M Epoxy c?::d

502 | 6061 | 2" | 300K 1500
Elastic
Modulus | 65.47 | 57.26] 7034 | 2.515 | 2.07 | 1.16
E (GPa)
Poisson's | 241 035 | 03 | 036 | 037 | 039
ratio v

Al ML 2xY HUHHE AElold sHA
Sl 71 8 4-(8node isoparametric quadrilateral element)
2 3lm 48 fee sy T2 18U ABAQUS
A3 .

verS.85
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Fig. 2 Effect of an end mismaich on peel stress along
the over lap length of the AlS052/Epoxy
(t=0.19mm, t=2mm, t=lmm, d=0, lmm, L=40mm)
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Fig. 3 Effect of an end mismatch on shear stress
along the over lap length of the A15052/Epoxy
(t=0.19mm, t=2mm, t=lmm, d=0, Imm, L=40mm)
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Fig. 4 Effect of the adhesive thickness on peel
stress along the over lap of the Al5052/
Epoxy double-lap joint
(t=2mm, t;=1mm, ¢=0, lmm, L=40mm)
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Fig. 5 Effect of the adherend thickness on the peel
along the over lap length of the AI5052/
Epoxy double-lap joint
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Fig. 6 Effect of the lap length on peel stress along
the over lap of the A15052/Epoxy double-lap
joint
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Fig. 7 Relationship between the peel stress and
material of adhesive of the double-lap joint
(adherend : Al6061)

(t:=0.19mm, t=2mm, t,=lmm, d=1mm, L=40mm)
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Fig. 8 Relationship between the peel stress and
material of adherend of the double-lap joint
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Fig. 9 Evaluation of the Al6061-cemedine and
Al2023-T3/Epoxy lap joint on peel stress
along the over lap length

(t:=0.19mm, t:=2mm, te=1mm, d=Imm, L=40mm)
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Fig. 10 Stress intensity factor of the crack in Al
5052/ Epoxy double-lap joint (d=1mm)
(ta=0.19mm, t;=2mm, t,=1mm, L=40mm)
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Fig. 11 Effect of the end mismatch distance on
stress intensity factor of the crack in Al

5052/ Epoxy double-lap joint
(t:=0.19mm, t=2mm, t,=1mm, a=10mm, L=40mm)
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