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On the Problems of the Stress Concentration and the

“Entlastung” of the Plates (2 nd Report)

On the Neighbourhood of the Max. Stress Point
on the Plate with two circular Opennings subjected to pure Tension

Munekore WATANABE

Abstract

In the 1st report, the “Entlastung” of the max. stress point was researched for
the infinite plate, with two circular opemﬁngs, subjected to pure tension.

According to Ishibashis research, however, not only the max. stress but also the
stress at the neighbourbood of the max. stress point influences to failure, fracture
and fatigue fracture. And so the aim of this paper is to ensure the “Entlastung”
of the stresses in the neighbourhood of the max. stress point for the infinits plate,
with two circular opennings, which is subjected to pure tension from the directions,
having the angles of 0, 90 and any others to the arrengement of two opennings.
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EUH2N, #3K, #4RcRnd. HL »/d = 1/cosh a, (13)
@ o= e
# 1 3&
a& ; 30° 45° 60° 70° 80° 90° 100° 110° 120° 135° 150° 160° 170° 180° > ///
0.4. 0.079-0.674—-1.2 -1.343-1.183-0.85 —0.563—-0.111 0.529 1.59 3.465 4.509 6.726 4.889 0.9254
0.8 —0.793~-1.301-1.199~0.973-0.523 0.067 0.833 1.619 2.924 4.12 4.389 8.722 2.611 0.7479
1.2 ; ~0.792 —1.085-0.784 -0.288 0.479 1.267 2.031 3.044 3.573 3.408 2.907 2.1580.5526
1.6 -0.817 —-0.93 ~0.523-0.02 0.703 1.364 2.907 3.216 8.041 2.634 2.0550.3879

2.4|~0.017-0.727-0.99 —0.877—0.447-0.083 0.708 1.452 2.048 2.735 3.04 2.856 2.502 2.01 |0.1796

# 2=
(; b 5o 60° 70° 80° 90° 100° 110° 120° 135° 150> 160° 170° 180° ﬁ,,f/(;
0.41~1.109~1.122—-0.904~0.532~0.112 0.189 0.433 0.832 1.436 2.976 4.834 5.576 58.0230.9254
0.8 1—1.152 —0.726-0.288 0.265 0.844 1.458 2.026 2.880 3.732 3.843 2.944 1.625?0.7479
1.2-1.112 —0.545—0.058 0.556 1.334 2.003 2.548 3.155 3.273 2.859 2.16 1.264t0.5526
1.6 —-1.102 -0.422 0.259 0.891 1.638 2.154 3.117 2.954 2.698 1.815 1.108!0.3879

|
2.41-0.997 —0.309 0.281 0.936 1.726 2.369 2.759 2.977 2.778 2.254 1.638 1.022i0.1796
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o 0| 80° 45° 60° 70° 80" 90° 100° 110° 120° 135° 150° 160° 170° 180° %/d
0.4 -1.128—0.913-0.442 0.038 0.5 0.833 1.022 1.003 1.052 1.043 1.982 3.331 3.544 1.1560.9254
0.8 —0.91 —0.41 0.193 0.715 1.217 1.601 1.895 2.087 2.259 2.637 3.256 1.793 0.6370.7479
1.2 —0.849 0.361 0.934 1.489 2.063 2.433 2.609 2.658 2.375 1.854 1.166 0.369 0.5526
1.6 ~0.82 0.467 1.229 1.815 2.376 2.716 2.758 2.278 1.525 0.809 0.1610.3876
2.41-1.026-0.73 —0.05 0.612 1.207 1.918 2.539 2.914 2.998 2.678 2.04 1.316 0.617 0.0350.1796
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N8l e 22 50 100 15° 20° 80° d45° 60°  70°  80°  90° |
af\] T r/d
0.4 | 3.447 3.430 3.365 3.289 3.064 2.877 2.415 1.48 0.361 —0.378 —0.791 —0.895| 0.9254
0.8 | 3.19 3.178 3.128 3.05 2.883 2.702 2.205 1.234 0.096 —0.395 —0.791 —0.884 | 0.7479
1.2 | 3.087 3.076 3.050 2.985 2.836 2.649 2.064 1.114 —0.395 —0.791 —0.884 | 0.5526
1.6 | 3.02 3.003 2.983 2.924 2.778 2.573 2.018 1.006 ~0.395 —0.791 —0.895| 0.3879
2.4 | 3.003 2.990 2.965 2.906 2.766 2.570 2.018 1.006 ~0.477 —0.860 —0.965 | 0.1796
i
o | 3.000 2.730 2.000 1.000 0.070 0.0000
¥ 4 3% B
1 1000 1100 120°  185°  150°  160°  170°  175°  178°  180° | ¢
@ T~ - T/Cl
0.4 | —0.860 —0.581 0.000 1.093 2.576 3.919 5.900 6.552 6.716 6.756 | 0.9254
0.8 | —0.762 —0.302 0.267 1.393 2.576 3.105 3.477 8.570 3.593 3.624 | 0.7479
1.2 —-0.727 —0.302 0.267 1.273 2.244 2.715 2.983 3.047 3.062 3.052 | 0.5526
1.6 | —0.762 —0.395 0.137 1.093 2.076 2.581 2.942 3.000 3.000 3.003 | 0.3879
2.4 | —0.872 —0.483 0.041 1.012 2.000 2.541 2.930 2.983 2.997 2.997 | 0.1796
o 1.000  2.000 3.000 | 0.0000
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0 1s0° 160° 170° 1757 180° ;’/"/ a

0 1.000 | 1.0000 L= T

0.4 = 0.918 0.996 1.058 1.060 1.048 | 0.9254

0.8 | 1.044 1.152 1.199 1.204 1.206  0.7479 "

1.2 1.133 1.371 1.498 1.525 1.529 | 0.5526 \E

1.6 1.250 1.613 1.874 1.920 1.921 | 0.3879 ‘

2.4 | 1.475 2.001 2.395 2.460 2.479 | 0.1796 1

o 3.000 | 0.0000 \
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e \é o 60°  0° 807 8°  90° 95 1000 110° 120° 135> 150° | 7 «T/é
0.4 1.000 1.878 2.372 2.576 2.594 2.567 2.430 2.209 1.645 1.047 0.000~0.391] 0.9254
0.8 1.000 1.878 2.390 2.587 2.634 2.605 2.512 2.305 1.823 1.203 0.064—0.391| 0.7479
1.2 1.000 1.878 2.398 2.647 2.683 2.669 2.605 2.442 2,020 1.422 0.503-0.152 | 0.5526
1.6 | 1.000 1.878 2.400 2.715 2.762 2.776 2.741 2.584 2.209 1.735 0.816 0.000| 0.3879
2.4 1.000 1.951 2.500 2.828 2.922 2.936 2.911 2.789 2.442 1.942 0.898 0.000| 0.1796
o | 1.000 2.000 3.000 2.000 1.000 0.0000
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o o ° o o o o o g
60 70 80 85 90 160 110 120 o

0.4  1.626 2.229 2.537 2.584 2.567 2.175 1.546 . 0.907 | 0.9254
0.8 1.626 2.246 2.548 2.624 2.605 2.270 1.713 1.042 | 0.7479
1.2 1.626 2.253 2.607 2.673 2.669 2.405 1.907 1.231 | 0.5526
1.6 1.626 2.255 2.674 2.752 2.776 2.545 2.076 1.503 | 0.3879
2.4 1.690 2.349 2.785 2,911 2.936 2.747 2.295 1.682 | 0.1796
e | 1.7380 3.000 1.73 0.0000
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