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Stress Distribution near the Joint of Different Materials

by
S. J. Yim*

Abstract

An elastic plate bar joined to a rigid bar is considered. The bar is subjected to uniform axial
tension. A theoretical approximate solution is obtained in an infinite hyperbolic series form and
some numerical results for various Poisson’s ratios are presented. A rubber plate joined to a strong
wooden plate has been tested to obtain an experimental data and the results are compared with
theoretical ones. Two values for vertical displacements are in good agreement but it is not satisfac-
tory for horizontal displacements. The conclusion arrived at are as follows: The natures of stress
distributions and deformed shapes given by above theoretical solution are compatible in mechanical
sense. The magnitudes of stress and displacement components would not be reliable for exact

works, A sharp shear stress concentrations are detected at the both ends of the joint.
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Table 1. Values of @./ and constants.

B .l A/ | Buarft C./8 | D./6

0 ‘ 0 —2.00000 0 0 | 1.00000
0.1 0. 440 —1.99683 0. 42540 —0.45434 1.09837
0.2 0.611 —1.98909 0.57082 —0.64973 1.19254
0.3 0.736 —1.97466 0.66403 —0. 80427 1.28330
0.35 0.789 —1.96633 0.60931 —0.87345 1.32774
0.4 0.836 —~1.95736 0.72813 —0.93684 1.37028
0.45 0.879 ~1.94762 0.75229 —0.99665 1.41184
0.5 | 0.919 | —1.93714 0.77269 —1.05393 1. 45285
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Table 2. Theoretical and expetimental values of #z and v

(-u)
Il z=0 ’zzo.lcleO.Zc’x 03cx 04cx=0.5c‘1lx:0.6c|z=O.7c|z:0.8c,x:0.9cJ':t:1.0c
0 =i | 0.576 0.486[ 0.3 0.262 0.131] 0.010 0.0 | 0.0 | 0.0 | 0.0 | 0.0
’ Weit | 0.0 | 0.121) 0.161) 0.151] 0.126] 0.105 0.050 0.070 0.050| 0.035] 0.020
o Eﬁﬁ] 0.473 0.380 0.283 0.186 0.091 0.005 0.0 | 0.0 | 0.0 | 00 | 0.0
=y.o¢
’ HE%(E | 0.0 0.116[ 0.160| 0.155 0.125 0090’ 0.060 0.050 0.045] 0030] 0.020
mats | 0.0 | 0.0 [ 0.0 | 0.0 [ 0.0 | 0.0 | 0.0 | 0.0 | 00 [ 0.0 } 0.0
y=1.0¢
wehia | 0.0 [ 0.0 | 0.0 [ 0.0 00] 00000000 0o oo
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_ | £=0 [2=0.1d=0. 26z =0.3¢z=0.4cr=0. 5c/r=0. 6d2=0. Telr=0. 8cx=0. 9c}r=1. 0c
o Biwfi | 0.0 | 0.0 [ 0.0 | 0.0 \ 0.0 | 0.0 [ 00l 00|00 0000
. fmmm 00 [00 {00 |60 | 00|00 ] 60|00 feo o000
—o.50] nﬁfﬁa] 0.0 | 0064] 0.109 0.148 0.172 0180) 0.180 0.180] 0.180] 0.180] 0. 180
WEIE | 0.0 | 0.050 0.099} 0.120] 0.160] 0.180) 0.200] 0.203 0.204/ 0.204 0.204
y=1.0cr s | 0.0 | 0157{ 0.263 0331{ 0.352 0.360 0.360 0.360| 0.360 0.360] 0.360

| Eesi 0.0 | o 120, 0.241) 0. 311\ 0.351) 0. 380, 0. 403[ 0.445] 0. 475 0.485 0.485
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