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Tension of a Finite Body Containing a Spherical

Inclusion
Hideto Tsurl , Kazuhito Kashihara™ , Tomohiro Murakami”

Abstract

This paper deals with the stress concentration in an elastic body with a defect. Stresses in a
finite body containing a spherical inclusion under tension are calculated by means of a finite element
method (FEM). Numerical calculations are done for various combinations of the size and the rigidity of
a spherical inclusion and a finite body. The results of these calculations are illustrated in charts.
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Tablel 00000000 O0O000O0OOCO
(a/B = 0.50 E;/E,,, = 0.5)
000 1/4000000 | 40 | 60 | 80

OA 1.39 | 1.40 | 1.40
oy/oo | O AODO 45° 1.39 | 1.40 | 1.40
0O AO0090° 1.39 | 1.40 | 1.40

Table2 00D00OO0D00000O00O00O0O0
(a/B = 0.50 E;/E,, = 0.5)
000 1/4000000 | 40 | 60 | 80

OA 1.38 | 1.39 | 1.39
oy/oo | O AO0O 45° 1.39 | 1.38 | 1.39
0OAO009° 1.38 | 1.39 | 1.39

OE/E,=0 OEE,;=1 @EE-=10
Tr OE/E, =05 AE/E,=5
| @E/E_ =0[Ref2]
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Table3 0000000 AOBO K,

Ei/E, | K; /B
ol 0.1 0.2 0.5 0.7 0.9
0 A | 2046 | 206 | 207 | 238 | 323 | 7.66
B 0 —0.03 | —0.04 | —0.05 | —0.06 | —0.08
A | 1348 | 1.26 | 1.32 | 140 | 151 | 1.75
05 B | 0.679 | 0.657 | 0.665 | 0.679 | 0.707 | 0.765
) A | 100 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
B | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
5 A | 0293 | 0451 | 0.353 | 0.323 | 0.312 | 0.232
B | 1627 | 1.70 | 1.65 | 156 | 1.45 | 1.32
10 A | 0129 | 0.319 | 0.206 | 0.186 | 0.191 | 0.125
B | 1768 | 1.87 | 1.80 | 1.67 | 1.54 | 1.38
8
OE/E,=¢ <EE,~1 GOEE =10
T OE/E, =05 AE/E, =S
| @E/E,=0[Ref2]
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