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A Study on Stress Concentration Phenomena in Cylindrical Structures
due to Stractural Incontinuty by Finite Element Method
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Abstract

The stress concentration phenomena due to the structural incontinuty are studied by finite
element method. In this study, a circular cylinder is treated. Under the axial load, the membrance
action is dominate and the 24 D.O.F. cylindrical membrane finite element is used. The assembly
of this element can successfully represent the original structure geometrically, The internal
displacement function is such organized that the inter element compatibility condition is fully

satisfied.

In this study, the stress concentration factors due to the presence of a hole on the cylinder
wall are obtained, and the factors versus the location of the hole is computed and plotted. It is
found that the hole effect on the stress concentration disappears beyond the neighboring region
of the hole size from the edge of the hole.

Those results are useful for practical design in determining the region where the re-inforcing

is necessary.
Nomenclature
a: Length of axial direction at finite [D]: Elastic matrix
element E: Young’s modulus
{Bl: Matrix of strain and displacement fi (¢,n): shape function of axial displacement
relation gi (¢,n): shape function of circumferential
« AN AFIAY FF R Rus displacement
w A YA @ AR (KI:  Stiffness matrix
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p : Force vector
r: Radius of circular cylinder
t: Thickness of finite element
u: Strain energy
u Axial displacement
au
u, ———
* ax
U.¢ —ai
50
v o Circumferential displacement
Jv
Ve a1
. av
N/
v a 0
W potential energy by external force
w: Normal displacement
78
g : 2
Al Subtending angle of finite element
€ij Strain tensor
{ ¢ } : Two dimensional strain vector
£: Nondimensional coordinate in X
direction
n: Nondimensional coordinate in  di
rection
X: Stress concentration factor

T Total energy

€ij - Stress tensor
{e} Two dimensional stress vector
Mean stress
Axial stress
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Table 2 The stress concentration fac-
tors from the cut out along
the X axis.
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