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Dependence of Stress Singular Fields on Material Combination
of Butt-Jointed Plates Subjected Uniform Tension

Yoshio ARAI and Eiichiro TSUCHIDA

The near-tip stress fields around an interface edge of butt-jointed plates subjected uniform
tension are analyzed by finite element method. Based on the result the dependence of the singular
stress fields around the interface edge on the material combination is discussed. The relation between
the exponent of the stress singularity and its intensity is investigated. The uniqueness of the intensity
of singular stress fields for Dundurs’s parameters is also studied. The equations which is useful for
materials selection of joint concerning with the stress singularity are newly developed.
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Fig.2 Range of Dundurs’s parameter for material
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Fig.3 Overall mesh division (L/W=2)
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Table 1 Numerical convergence of singularity
parameters
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30 0.8764 0.07637
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50 0.8050 0.08519
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Table 2 Comparison of stress singularity parameters
with different material combinations having
same Dundurs parameters

EM/ET I vif a 8 1-x Ki/p
10.374 0.41 0.2027 0.8 0.1 0.2585 0.5690
8.525 0.435 0.4817 08 0.1 0.2585 0.5690
9.9396 0.31 0.042 0.8 0.2 0.2085 0.6249
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Fig.4 Near edge mesh division
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scales (L/W=2.0)
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