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Tension of Infinite Solids Containing Periodic Arrays

of Rigid Flat Inclusions

Hidenobu IGAWA, Teizou HIRANO and Akira KUMABE

Abstract
This paper is concerned with theoretical analyses of periodic arrays of rigid flat inclusions in solids under

uniaxial tension. In the analyses, we choose suitable unit regions, and express the complex stress potentials in

eigenfunction expansions in forms satisfying the continuity relations along the inclusion boundaries. The unknown

coefficients are determined from the boundary conditions of the unit regions. At this stage, we use a new
procedure based on element-wise resultant forces and displacements in order to get highly accurate results.

Numerical results of the stress intensity and the tensile stiffnesses of the solids with the inclusions are given for

various values of the parameters. The results of the tensile stiffnesses are fitted to reliable polynomial formulae

for convenience of engineering applications.
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Fig. 1(a) Rectangular array of rigid flat inclusions
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Fig. 1(b) Zig-zag array of rigid flat inclusions
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Table1 Variations of results with subdivision numbers
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8 0.39417 1.11994 0.34645 1.23107
16 0.39334 1.12083 0.34645 1.23115
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32 0.39331 1.12094 0.34645 1.23115
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Table2 Results for various values of Poisson’s ratio v in Problem (b) (Plane
strain, ¢/b=1)
Case Tension (a1=a, 6:=0) Tension (=0, ;:=a)
alb v Ia G Ia Gy
0.0 0.3159 1.0981 0.0 1.0
0.3 0.3 0.3688 1.0786 —0.1581 1.0136
0.5 0.4625 1.0697 —0.4625 1.0697
0.0 0.2904 1.2942 0.0 1.0
0.5 0.3 0.3465 1.2312 —0.1485 1.0357
0.5 0.4352 1.1973 —0.4352 1.1973
0.0 0.2614 1.9973 0.0 1.0
0.8 0.3 0.3384 1.7855 —0.1450 1.0879
0.5 0.4573 1.6758 —0.4573 1.6758
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