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A MIXED BOUNDARY VALUE PROBLEMS OF A STRIP WITH A CRACK UNDER
THE CONCENTRATED BENDING AND TORSIONAL MOMENTS
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By Norio HASEBE, Masahiro MIWA and Takuji NAKAMURA

The mixed boundary value problem of the thin plate is analyzed for a strip under con-

centrated bending and torsion. The strip has a part of the boundary where the displace-

ment is constraingd, and a crack initiating from an end of the constrained part. A
rational mapping function which maps the strip with a crack into a unit circle and the

complex stress functions for the deflection are used. The first derivative of the complex
stress function is obtained in a closed form without integral term. The stress distribu-

tions before and after crack initiation, and the stress intensity factors of the thin plate

for the bending and torsional modes are obtained from short to long cracks. The stress
intensity factors are compared with those of other strips which are different in the con-
strained degree of the strip edge, and the effect of Poisson’s ratio is studied.
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Fig.1 Strip region with a crack and associated unit circles.
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Fig.2 Stress distribution (M,) before and after crack initiation

under a concentrated bending moment.
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Fig.3 Stress distribution (M,, M) before and after crack
initiation under a concentrated bending moment.
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Fig.4 Stress distribution (M,) before and after crack initiation

under a concentrated torsional moment,
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Fig.5 Stress distribution (M,, Mye) before and after crack
initiation under a concentrated torsional moment.
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Table 1 Nondimensional stress intensity factors under a
concentrated bending moment.
B Fy Fy
o c/M v=0.0 v=0.25 v=0.5 v=0.0 v=0.25 v=0.5
0.610 0.356 0.290 0.181 0.088 0.246 0.369
0.025 0.382 0.341 0.271 0.007 0.152 0.279
0.050 0.397 0.371 0.324 -0.044 0.085 0.202
0.100 0.409 0.392 0.362 -0.081 0.030 0.131
0.200 0.421 0.408 0.385 -0.097 -0.005 0.078
0,300 0.427 0.415 0.395 -0.092 -0.010 0.065
0.400 0.432 0.422 0.403 -0.081 ~0.005 0.065
0.500 0.438 0.428 0.412 -0.067 0.005 0.071
0.600 0.443 0.435 0.422 -0.051 0.015 0.078
0.700 0.449 0.44 0.432 -0.035 0.024 0.081
0.800 0.454 0.477 0.440 -0.022 0.030 0.080
0.900 0.457 0.451 0.444 -0.012 0.032 0.075
0.095 0.460 0.454 0.447 -0.009 0.032 0.073
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Tabte 2 Nondimensional stress intensity factors under a

concentrated torsional moment,

Fg Fs

/W v=0.0 v=0,25 v=0.5 v=0.0 v=0.25 v=0.5
0.010 -0.539 -0.580 -0.587 0.078 -0.074 -0.272
0.025 -0.547 -0.610 -0.663 0.230 0.121 -0.030
0.050 -0.537 -0.609 -0.683 0.359 0.282 0.172
0.100 -0.508 -0.581 -0.665 0.512 0.463 0.393
0.200 -0.452 -0.517 -0.595 0.705 0.680 0.644
0.300 -0.397 -0.452 -0.518 0.837 0.820 0.797
0.400 -0.346 -0.390 -0.442 0.929 0.914 0.895
0.500 -0.299 -0.332 ~0.371 0.984 0.968 0.948
0.600 -0.258 -0.28] -0.309 1.005 0.986 0.963
0.700 -0.225 -0.240 -0.263 0.995 0.974 0.948
0.800 -0.201 -0.212 -0.235 0.965 0.943 0.916
0.900 -0.186 -0.1798 -0.224 0.925 0.905 0.883
0.950 -0.180 -0.795 -0.222 0.905 0.887 0.870
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