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F2 KU« = 0.553 1B HEIR2E (E/E = 10)
Table 2 The errors of stresses in matrix alongx, = 0.553 [for E\/E = 10
loading algorithm Eyax(0 1) Emax(012) Evax(02) Erus( o) Erus(012) Erus(02)
constant 0.010 8 0.008 4 0.007 8 0.011 6 0.009 4 0.011 9
single tension
quadratic 0.002 8 0.008 6 0.001 7 0.005 7 0.006 0 0.003 9
constant 0.040 1 0.009 3 0.014 4 0.021 2 0.012 6 0.016 2
pure shear
quadratic 0.031 3 0.002 4 0.025 0 0.012 6 0.005 7 0.012 0
constant 0.126 7 0.120 5 0.322 2 0.043 8 0.050 3 0.065 6
quadratic tension
quadratic 0.057 8 0.011 4 0.064 5 0.029 9 0.013 9 0.027 0
constant 0.128 4 0.040 0 0.174 3 0.039 9 0.031 7 0.054 7
simple shear
quadratic 0.024 7 0.011 6 0.021 4 0.016 4 0.009 8 0.017 5

€yax ¢ the maximum errors; &4y : the root mean square errors
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Table 3 The degree of freedom and efficiency of three algorithms

algorithm sub-domain constant quadratic
degree of freedom 256 128 128
CPU time ¢t /ms 562 172 235
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Abstract: The low-order polynomial distributed eigenstrain formulation of boundary integral
equation (BIE) and the corresponding definition of Eshelby tensors were proposed for ellipti-
cal-shaped inhomogeneities in a two-dimensional elastic medium. Taking the results from tradi-
tional sub-domain boundary element method (BEM) as the control, effectiveness of the present
algorithm was verified for an elastic medium with a single elliptical inhomogeneity. It is shown
that, with the present computational model and algorithm, significant improvements are a-
chieved in terms of efficiency as compared with the traditional BEM and in terms of accuracy as

compared with the constant eigenstrain formulation of the BIE.

Key words: eigenstrain; Eshelby tensor; boundary integral equation; polynomial; inhomogene-
ity



