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Thesis Title An Investigation of the Effect of Uniform
Axial Compression on Minimum Weight of
Internally Stiffened Cylindrical Shellse
Name Mre Jumlong Limtragool.
Department Mechanical Engineeringe.
Academic Year 1976
ABSTRACT

Dr. Variddhi Ungbhakorn has proposed the method to design
the stiffened cylindrical shell under uniform axial compression
with minimum weight, but did not show the effect of load on
minimum weight.

The main purpose of this research is to investigate the
effect of uniform axial compression on the minimum weight of
internally stiffened cylindrical shells. The stiffeners are
tee stringers and rectangular ringse

It is obvious from the result of this research that
when uniform axial compression is increased the minimum weight
of an internally stiffened cylindrical shell is increased at
a lower rate, namely, 375 percents increase in axial compression

results in 10.9 percents increase in weight only.
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Stringer and ring cross-sectional area, in2

Stringer and ring shapc parameter.

Flexural stiffness of the skin, in-1b

Orthotropic flexural and twisting stiffnesses, in-1lb
Flexural stiffnesses of stringer and ring, in-lb
Youngis moduli of elasticity of skin, stringer,

and ring, psi

Orthotropic extensional stiffnesses, 1b/in
Extersional stiffnesses of skin, 1b/in

Bxtengsionsl stiffnesses of stringer and ring, 1b/in
Stiffener contributions to torsional stiffness,in?—lb
Inplone skin shoar stiffness, 1lb/in

Stringer and ring moment of inertia about their
centroidal axes, in4
Duckling load coefficient of axial compression,
pressure, and torsion

Panel buckling load coefficient

Potal length of the shell, in

lMoment resultants, in-1b/in

Applied uniform axial compressive load, 1b/in
Force resultants, lb/in

Critical uniform axial compressive load, 1b/in
Nondimensional load parameter

Radius of the shell, in

Applied torgue, in-1b
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Weizght of the shell, 1D
Nondimensional weight parameter
Composite weight function
Nondimensional composite weight function
Curvature parameter
Flange widths of stringer and ring, in
Flange to web thickness ratios of stringer and ring
Stringer end ring depths, in
Stringer nnd ring eccentricities, in
Nondimensional stringer and ring eccentricities
Skin thickness, in
Width to depth ratios of stringer and ring
Stringer ond ring spocing, in
Ifumber of axial and circumferentizl waves for
general instability
Mumbor of axial end circumferential waves for
penel instability
Applied pressure (positive outward), psi
Thickness of web of stringer and ring, in
Thickness of flange dg stringer and ring, in
Displacement components of reference surface
points, in
Coordinate system
Nondimensional radii of gyration of stringer and

ring
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Shear strain at any point

Shear strain of point on referenco surface
Normel strains at any point

Normal strains of point on reference surface
Changes of curvatures

Lagrange multiplier

Nondimensional Lagrange multiplier
londimensional extensional stiffnesses of
stringer and ring

Poissonts ratio

Weight density of stringer and ring, 1b/ in>

Woight demsity of skin, 1b/ in’

Hondimensional flexural stiffnesses of stringer
and. ring

Yield siress

Prebuckling stresses of the skin, psi

Prebuckling stresses of stringer and ring, psi

Critical stresses of stringer flange and web, psi

Critical local skin buckling stress, psi
indicates membrane state

indicates an additional quantity necessary to
bring the membrane state to the classical

buckling state
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Angle ring
Angle stringer
Angle stringer and rectangular ring
Channel ring
Channel stringer
Channel stringer and ring
Channel stringer and rectangular ring
Channel stringer and tee ring
Gross buckling, N/ ﬁ}:x
cr
I ring
I stringer
Inverted angle ring
Inverted angle stringer
I stringer and ring
Minimum gage
Panel buckling, N/ K
cr
Rectangular ring
Rectangular stringer
Ring yield in tension, 6;yr/ éo

Rectangular stringer and ring

Skin buckling, xysk/ G;xsk

Skin yielding, 5xxsk/ £
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STFB
STWB
STYC
TR
TS
TSCR
TSRR
TSTR
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Stringer buckling, xxst

cr
Stringer flange buckling, / 6)
ik
Yo

3
Stringer yielding in compression, d;xst/ 6;

Stringer web buckling, 6;xat
Tee ring

Tee stringer

Tee stringer and channel ring

Tee stringer and rectangular ring
Tee stringer and ring

Zee ring

Zee stringer

Zee stringer and ring
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