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Prediction of Fracture Strength on Adhesively Bonded
Scarf Joints in Dissimilar Materials

N. Y. Chung

Abstract

Recently advantages joining dissimiliar materials and light weight material techniques have led
to increasing use of structural adhesives in the various industries. Stress singularity occurs at
the interface edges of adhesively bonded dissimilar materials. So it is required to analyze its
stress singularity at the interface edges of adhesively bonded joints in dissimilar materials.

In this paper, the analysis method of stress singularity is studied in detail. Also, effects of the
stress singularity at the interface edge of adhesively bonded scarf joints in combinations of
dissimilar materials are investigated by using 2-dimensional elastic program of boundary element
method. As the results, the strength evaluation method of adhesively bonded dissimilar materials
using the stress singularity factor, T, is very usful. The fracture criterion, method of strength
evaluation and prediction of fracture strength by the stress singularity factor on the adhesively
bonded dissimilar materials are proposed.

Keywords - Dissimilar Materials(°]$M &), Stress Singularity(2285c]4).  Adhesively Bonded
Joint(#]%), Interface Edge(AW), Boundary Element Method(ZA24%) Static Test (24
#). Fracture Criterion(3=7]%)
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Fig. 2 Model of BEM analysis for adhesively
bonded scarfy joint in dissimilar materials
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Mechanical properties Young's Poisson’s ratio
Specimen materials modulus E(GPa) v
Mild Steel 174.7 0.32
Adherends LAluminum 65.56 0.3
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Adhesive |Epoxy resin 3.165 0.37
3.2 BEM S35l e
olFMBY HALEE Hilshy] ddlMe ¢4 A3

A digt nPdxe gesHe] Magsofof i},
2 dPeiMe BEM 23¢ @dd¥g HAd 2HH
ol A&ect Kelving 7]2818 ol &3l 399e
2 vppol AR osl M E AAsidc)

B gfMoM e 249 ofe]i deEd (isoparam-
etric) 842 A8ty 7z wde Az gARIS=
212742 A it S8 iAWy Sy T
g IFEER A5 dstd xME(sub)gig 2
A3, HEREE el sl s

39 olFARY Ao S #Y EEEF0]
28 o, olEge Azzdtel o3t AR o
g BEM $8ai4& A8kt

Aol & AL 0= 0 15 30" 45 .60° o
gte] HEZe FAE h= 0.1, 0.5, 1.0 mmZ ¥
FAA 7HA FAA e dAA zAA7In, 934
ThE Bl MM SEHA S AAE o

o]Za 5 A HAARL Fig. 3olrMg 2ol 2
Mol AR AB, CD7t A2z 7t A $HEX
£ vind A7 @4A57 AL A3 Zo] FAAA
o dig €30l 2A vebdd. Fig. 394 A& 1
o} ) #AY7} Table 19] A%olxn, A8 29 27}



FRFANA7 RN A 4 A A 4 51995 12

-
—

o

8 =0, h=05mm

Normalized Stress (0,/0,)
o
(1=}

0.8 1 interface A - B
—_— interface C - D
0.7 . . -
0 02 0.4 0.6 08 1

Normalized Distance (r/2W)

Fig. 3 Relationship between normal stress and
a pair of adhesively bonded dissimilar materials
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Fig. 4 Relationship between sheat stress and a

pair of adhesively bonded dissimilar
materials
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Fig. 7 Relationship between normal stress and
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Fig. 9 Calcualtion of stress singularity index at
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Table 2. Stress index by BEM

singularity

analysis (6 =45 , h=0.5mm)
Young's Prisson 0=45 , | 9=45,
Materials| medulus mts'sonvs h=05mm| h=0
E(GPa) | ™Y Re A | Re 4
Steel 1747 0.32
Al 6556 0.3 0.0578 | 0.0775
Steel 174.7 0.32
A | 204 | oz | 0040
Steel 65.56 0.3
Al | 294 | osas | 01052 O
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Fig. 20 Experimental static fracture strength
for stress singularity index of
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