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Abstract

Recently advantages in composite and light weight material techniques have led to the in-
creased use of bonded dissimilar materials such as ceramics/metal and resin/metal bonded joints,
IC package, brazing, coating and soldering in the various industries. It is required to analyze the
evaluation method of fracture strength and design methodology of bonded joints in dissimilar
materials. Stress singularity according to changes of scarf angles for bonded scarf joints in
dissimilar materials was investigated by the boundary element method and static experiments. In
this paper, effects of the stress singularity factors at the interface edges of scarf joints on various
dissmilar materials combinations were investigated by analysis of its stress and stress singularity
index using 2-dimensional elastic program of boundary element method. And the variations of
stress singularity index by changes for Young’s modulus ratios of materials and scarf angles were
investigated. Also, it is found that stress singularities at bonded interface edges are disappeared
for certain combination of scarf angle in a pair of bonded dissimilar materials. As the results, it
is proposed that the strength evaluation by using stress singularity factors, [”, considering stress
singularity at the interface edges of bonded dissimilar materials, is very useful.
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Fig. 2 Geometric configuration of scarf joint

Table 1 Mechanical properties of materials

Young’s Poi ,
oisson
No. Materials modulus ralts.so °
E(GPa) oy
1 SM45C 206 0.3
2 Al 70.3 0.345
3 ALO, 359 0.2
4 SizN, 304 0.27
5 Epoxy resin 4.93 0.33
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Table 2 Comparision of A by theoretical and BEM analysis (4=15°)

Young's . , Dunders . )
. Poisson’s Stress singularity
Materials modulus ratio parameter index
E(GPa) 'Y @ B 7
SM45C 206 0.3 © 047874 Theoretical . 0.024
@ BEM(o) - 0.0249
Al 70.3 0.345 B - 0.100499 BEM(r) : 0.021
SM45C 206 0.3 ©—0.24584 Theoretical : (.05656
@ BEM(0) © 0.0568
ALO, 359 0.2 B ~—0.03657 BEM(z) : 0.056
SM45C 206 0.3 © 0.95229 Theoretical : 0.31547
a- BEM(0) : 0.317
Epoxy 4.93 0.33 B - 0.24086 BEM(r) : 0.33
Al 70.3 0.345 © 064828 Theoretical : 0.14992
@ BEM(o) : 0.149
ALO; 359 0.2 8 —0.12908 BEM(z) : 0.152
Al 70.3 0.345 © —0.60855 Theoretical : 0.135
: ° BEM(o) : 0.1345
SisN, 304 0.27 B —0.12866 BEM(r) : 0.1358
Al 70.3 0.345 < 0.87033 Theoretical : (.24016
@ BEM(o) : 0.245
Epoxy 4.93 0.33 B —0.221938 BEM(z) : 0.237
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Table 3 Mechanical properties of materials

Mechanical ,
. Young’s . ,
properties Poisson’s
Speci modulus i
ecimen ratio
pectn E(GPa) g’
materials
Al 65.56 0.3
Epoxy resin 3.165 0.37
0.4
Al/Epoxy
0.3 E2/E1=0.048
-
o 0.2
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Fig. 10 Effects of scarf angles for stress singularity
index at an interface edge (Al/Epoxy)
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