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Numerical Solution of Singular Integral Equations
of the Body Force Method in Notch Problems
(1st Report, Basic Theory and Discussion on the Stress
along the Boundary)

Nao-Aki NODA and Tadatoshi MATSUO

In this paper, numerical solutions of singular integral equations of the body force method in
notch problems are discussed. The stress field due to a point force in a body is used as a fundamental
solution. Then, the problems are formulated as a system of singular integral equations with Cauchy-
type singularities. The unknown functions of the body force densities which satisfy the boundary
conditions are approximated by means of the products of the fundamental density functions and
polynomials. The accuracy of the present analysis is verified by comparison with the results obtained
by the previous method where the unknown functions are approximated by the products of the
fundamental density functions and stepped functions. The present method is found to give accurate
stress distribution along the notch boundary with short CPU time.
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16 2.82455 32 2.82445
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(a) a/b=1,d/a=3,M=16
0 (deg.) O 9, Tnt
0 3.02001 | -0.000317 { 0.000000
20 2.55390 | -0.000333 | -0.000345
40 1.37677 | -0.000139 | -0.000179
60 0.04621 0.000788 | 0.001175
80 -0.80503 | 0.002580 | 0.009009
86 -0.88051 | -0.000609 | -0.006905
88 -0.90409 | -0.000093 | -0.013961
90 -0.91981 0.000000 | -0.015511
92 -0.92579 | 0.000093 | -0.013961
94 -0.92017 | 0.000609 | -0.006905
100 -0.79335 | -0.002580 | 0.009009
120 0.10783 | -0.000788 | 0.001175
140 1.43530 | 0.000139 | -0.000179
160 2.56053 | 0.000333 | -0.000345
180 2.99240 { 0.000370 | 0.000000
(b) a/b=2,d/a=3,M=16
0 (deg.) Oy g, Tt
0 5.04486 | -0.000191 | 0.000000
20 2.95835 | -0.000215 | -0.000124
40 0.60119 | -0.000076 | ~0. 000049
60 -0.50916 | 0.000349 | 0.000317
80 -0.91812 | 0.001018 | 0.002660
86 -0.94995 | -0,000255 | -0.002071
88 -0.95817 0.000451 | -0.004197
90 -0.96306 | 0.000000 | -0.004672
92 -0.96449 | -0.000451 | -0.004197
94 -0.96158 | 0.000255 | -0.002701
100 -0.91459 | -0.001018 | 0.002660
120 -0.48512 1-0.000349 | 0.000317
140 0.63675 | 0.000076 | -0.000049
160 2.98227 | 0.000215 | -0.000124
180 5.04716 | 0.000206 | 0.000000

—173 —

NII-Electronic Library Service



2184 AR 513 2 ARNEOBRRD RO BEMTE B 1%

£ 6 2XHAOTBHEEICE T 2HBIB>72IEN
S (of=1, oy =0)

a/b=1,d/a=3,M=16
8 (deg.) o4 On Tnt
0 -0.33660 | 0.000646 | 0.000000
20 -0.04927 | 0.000666 | 0.000691
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120 1.85017 | 0.001577 | -0.002349
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160 -0.06917 | -0.000666 | 0.000691
180 -0.32415 | -0.000640 | 0.000000
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