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Stress Analyses of a Semi-Infinite Plate with
a Semi-Elliptic Notch
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In a semi-infinite plate with a semi-elliptic notch,

stress analyses are

carried out as a plane elastic problem and as a problem of the transverse flex-

ture of a thin elastic plate.

The stress distributions and stress concentrations are discussed for seve-

ral notch depths.

The rational mapping function and Muskhelishvili’s method are used for

the stress analyses.
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Table 1 The stress distributions of a semi-infinite plate with a semi-circle notch(b/a=1)
under a uniform tension.
* The upper values are when the poisson’s ratio is 0.0 and the lower values are

when the poisson’s ratio is 0.5.
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Table 2

The stress distributions of a semi-infinite plate with a semi-elliptic (b/a=0.4)
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notch under a uniform tension. (Fig.2, 4)

* The upper values are when the poisson’s ratio is 0.0 and the lower values are
when the poisson’s ratio is 0.5.
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Table 3 The stress distributions of a semi-infinite plate with a semi-elliptic (b/a=2)
notch under a uniform tension. (Fig.3, 5)
* The upper values are when the poisson’s ratio is 0.0 and the lower values are
when the poisson’s ratio is 0.5.
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Table 4 Stress concentration factors under a uniform tension. (S.C.F.)
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Table 5 The coefficients of Eq.(3.1) and

Eq. (3.2).
t ka1 \ ke ks ka
N
Eq.(3.1)| 22105 | 08161 | 0.0332 %
Eq.(3.2)| 22237 | 07160 | 0.1288 | — 0.0162
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Table 6 Stress concentration factors under
a uniform bending moment.
* The upper values are when the
poisson’s ratio is 0.0 and the lower
values are when the poisson’s ratio

is 0.5.
T * ¥ Error ¥
S. C.F.[Eq. 4.1)
b/a o/a o/b (1)—(2)
02 | 5 %5 1.133 1.134 | — 0.04%

1.171 1172 | —0.01

1.267 1.266 0.05

0.4 ] 25 6.25 1343 | 1343| 0.01

1.401 1.400 0.04

0.6 | 1.6667 | 27778 | 1=y 1514 0.009

1.535 1.535 0.02

08 | 125 | 15625\ 7196ge| 1.686| 0.004

1.669 1.669 0.004

Lo |1 1 1858 | 1.858| 0.001

2341 | 2342 | —0.03
2 105 0.25 2716 | 2716 | — 0.006

3687 | 3688 | — 0.02

4 1025 | 0.0625| 33| 4434 | — 0.005
6382 | 6381| 0.008

8 | 0125 10.015625 77358 | 7368 | 0.002

TEHLIL XD S.C.F. DB LU FDERELR TS
H120.06 TR (4 + 1) O3HECTTHAR
ELETH B,
FE—T7RFE7Y Y003 XV0.5DBAEOK (4
« 1) OREER/NFREIR X o TRDIEYRT
FOMDRT Y Y HD L & OISHERRE, BIfO
E2 X IPIES L TROUL L,

Table 7 The coefficients of Eq.(4.1).

Poisson’s Ratio k1 k2 ks
0.0 0.6733 0.9950 0.0009
0.5 0.8587 0.9988 0.0002
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