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Stress Concentration of Thin-Walled Cylinders with Various Shapes
of Holes (Ist Report)

Cylinder with Circular Holes No.1

Takio MocHIzUKI - Hisashi OGawA

Abstract

This offers the Is‘t summary of the report of the experiments to investigate the stress concentration
and stress distribution of thin-walled cylinders with various sorts of holes, such as circular, triangular,
rectangular, square, ellipse, compound and etc. The theoretical analyses and experiments on the two-
dimensional elastic problem of plane with various kinds of holes, above mentioned, subjected to tension
were carried out to some extent and we have already many good results obtained. But few results on
the problem of thin cyl. with holes under axial loads. The specimens used are large type of thin cyl.
with holes of length 320mm, outside dia. 67.3mm, thickness 2mm. The maximum stress concentration
occurred on the periphery of the hole, especially in the circumferential direction of the cyl. as we had
presumed before the test. . The stress concentration of the cyl. with a single hole was fairly big in
comparison with that of the cyl. with a penetrated hole as the empirical results indicated.
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Fig.1 Dimensions of the thin-walled cylinder specimen

with a hole
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Fig 2 The picture of the thin-walled cylinder

specimens tesed
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Table 1 Sorts and dimensions of the holes

\ Sorts \
\\ dl d2 d3 H d4
Typ . I ‘
\
Single 6 l 10 16 26
Penctrated | 6 | 10 6 | 26
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Fig.7 Distribution of strain ratios €mz/eg and €y:/¢g measured on the longitudinal axis’ H and
 vertical axis V respectively in the vicinity of the hole, where ¢g represents the strain correspo- .

nding to the nominal stress og.
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The figure shows clearly that in the
case of a penetrated hole the stress
concentration at the pt. A on the
circumterential edge becomes consid-
erably small in comparison with that
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Table 2 Variation of ®vz/eo and @rz of cylinders with holes
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