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Onthe Tension of a Cylindrical Bar
with an Eccentric Spherical Inclusion

Hideto Tsurl, Kazuhito Kashihara H"

Abstract

The tension problem of a cylindrical bar containing a spherical inclusion located eccentrically
from the center line is treated by finite element method (FEM), stresses at the nearest and the farthest
points on the bonded boundary from the outer boundary are given and numerical results are examined.
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Tablel 000000 AO0BOCOOOO (4,0C,0 Table2 O0O0O0O0O0O0 ADBOCOOOO (4,0C,0

o0 A0 o,00 c O'QJDDDD)(G/R: og A0Qd o,00 cO UIDDDD)(Q/R:
0.3) 0.5)
e/R e/R
Eif/Bm | o/00 0.1 0.3 0.5 EifBm | o/00 0.1 0.3 0.4
A, | 211 | 213 | 222 | 24 A, | 238 | 250 | 315 | 391
B, | 211 | 212 | 214 | 217 B, | 238 | 235 | 230 | 236
0 C, | —0.744 | —0.722 | —0.737 | —0.747 0 C. | —0.785 | —0.782 | —0.763 | —0.712
C, | 0.001 | —0.017 | —0.000 | —0.016 C, | —0.039 | —0.028 | —0.002 | —0.017
C. | —0.749 | —0.729 | —0.753 | —0.781 C. | —0.799 | —0.786 | —0.830 | —0.858
A, | 165 | 166 | 1.69 | 178 A, | 177 | 181 | 197 | 2.6
B, | 165 | 166 | 166 | 168 B, | 177 | 174 | 174 | 175
025 | C, | —0438 | —0.449 | —0.458 | —0.443 025 | C, | —0.463 | —0471 | —0.468 | —0.447
C, | 0419 | 0406 | 0403 | 0417 C, | 0402 | 0426 | 0431 | 0.444
C. | —0438 | —0438 | —0.458 | —0.473 C. | 0477 | —0478 | —0.494 | —0.495
A, | 136 | 136 | 138 | 141 A, | 140 | 142 | 148 | 155
B, | 136 | 136 | 136 | 137 B, | 140 | 140 | 139 | 140
05 | €, | —0248 | —0.253 | —0.257 | —0.251 05 | C. | —0.255 | —0.259 | —0.258 | —0.251
C, | 0682 | 0676 | 0.675 | 0.680 C, | 0.683 | 0.696 | 0.698 | 0.707
C. | —0.248 | —0.247 | —0.257 | —0.264 C. | —0263 | —0.263 | —0.269 | —0.269
A, | 100 | 100 | 100 | 1.00 A, | 100 | 100 | 100 | 100
B, | 100 | 100 | 1.00 | 1.00 B, | 100 | 100 | 100 | 100
1 C, | 0.000 | 0.000 | 0.000 | 0.000 1 C, | 0.000 | 0.000 | 0.000 | 0.000
C, | 100 | 1.00 | 1.00 | 1.00 C, | 100 | 100 | 1.00 | 1.00
C. | 0000 | 0.000 | 0.000 | 0.000 C. | 0000 | 0.000 | 0.000 | 0.000
A, | 0299 | 0300 | 0301 | 0.324 A, | 0323 | 0307 | 0311 | 0.286
B, | 0299 | 0206 | 0299 | 0.301 B, | 0323 | 0305 | 0302 | 0.306
5 C, | 0524 | 0530 | 0532 | 0.529 5 C, | 0488 | 0.503 | 0494 | 0.488
C, | 160 | 162 | 162 | 162 C, | 155 | 155 | 152 | 149
C. | 0524 | 0518 | 0529 | 0.533 C. | 0507 | 0508 | 0.503 | 0.492
A, | 0141 | 0142 | 0149 | 0.189 A, | 0186 | 0171 | 0190 | 0.170
B, | 0.141 | 0138 | 0.141 | 0.146 B, | 0186 | 0.160 | 0.155 | 0.153
10 C. | 0.647 | 0.655 | 0.656 | 0.653 10 | ¢, | 0595 | 0614 | 0.602 | 0.594
c, | 174 | 176 | 175 | 175 C, | 166 | 166 | 1.62 | 159
C. | 0647 | 0640 | 0.651 | 0.654 C. | 0619 | 0620 | 0.621 | 0.596
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