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1 Statement of the Problem.

An internally stiffened cylindrical shell is 2 structural
configuration that is used mostly in acrospace vehicles. As the
size oi these fuselages increases, it is nccessary to design them
with minimum weight,

G.Je Simitses ond V. Ung?‘akornl have presented a method of
designing stiffened cylindrical shells wcer wiform oxial
compression with minimum weisht Dy using different types of
stiffencrs, but Gid not shey the effect of lo=d on ninimum weicht.
The purpose of this research is %o investigate the effect of load
on minimum weight of internally stiffened cylindrical  shells
subject to uniform axial compression. the stiffening members are

tee stringers and rectangular rings.

2 Revicw of Precvious Worii.

As the size of the aerosnace vchicles increcages it is
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necessary to design tho structures with minimum wveight. A stiffemed
thin cylindrical shell is a configuration that is used widely in
aerospace vehicles in the past thirty ycars. There have been many
attempts to attain ot the minimum weight of such configuration
subject to a uniform axial compression;

One approach is basad on the basis that the minimum weight
will be obtained if all possihle modes of fallure occur gimultaneously.
Thompson and Lcwis2 have proved that this opproach is very secmsitive
to zeometric imperfections. Thus, the results of this mecthod arc
unreliable in terms of load carrying capacity.

The next approach is based on the mathematical search
teehnicues applied to the objective function, which contains all
of the constraints as the penalty functions. The objeciive funcidion
is erpressed in terms of the design vorinbles. Pappas and Amba Rao%
and Jones and Haguc4 hove reported a multitude for nearly eccual
weight with difforent design veriables by this method.

Another approach by Rehfie1d5 is based on the assumption
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of simultaneous occurrence of failure modes, This method iz an
iterative design and the minimum weight is obtained by trial and
CITOT.

From the results of these methods, there are many combinatioms
of the design variables which satisfy all behavioral constraints
and lead to the same minimum weight. Since, there are various
behavioral constraints built into their objective functions, their
designs can not avoid the simultancous occurrence of the various
instability failure modes and the resulting design structure may
be more imperfection sensitive.

Ve Ungbhakorn6 has proposed the method to design for
minimum weight of fuselage type stiffcned circular cylindrical
shells subject to uniform axial 6ompression. This method is
concerned with the minimum weight dosiga of the middle part of the
fuselage: which the primary consideration is general instability.
There are two stages, Phase 1 and Phase 2, in his method. In
Phase 1, by a proper grouping of the design variables, the number
of paramcters thet optiﬁizes the weight is reduced to a minimum,
Then & mathematical search tcchnique is empolyed to prepare charts
and tables. Thesc charts and tables are employed in Phase 2 to
arrive at o minimum weight configuration satisfying all constraints.

Tis method hog neny ~dvoninges ovor tho »agt outompin N

FTollows:
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1) The design charts and tables will provide the necessary
information for the designer in order to deviate from the optimum
solution vhen other considerations, such as availability and cost
of construction become important,

2) The simultaneous occurrence of various failure modes is
avoided, Thus, minimize the possibility of arriving ot 2 configuration
which is unneccssarily more imperfection sensitives.

3) This procedure allows the consideration of many different

shopcs of stiffening members.

3 Purpose and Scope of this Research,.

Purposc of ‘this rescarch is to find the effect of load on
minimum weight of internolly stiffened cylindrical shells under
uniform axial compression. V. Ungbhakorn has proposed that the
best stiffener shape for stiffened cylindricel shells is a tee
gtringer and rectangular ring (PSRR), and the best position for
stiffener is inside. TFor TSRR the bhest shape parameters are

0. 1.097, ¢, .= 1.00, k= 0435,

= 0,00, k= 0,00,

Cy= 1 . 00 9 ;r..-

°fy
Tn this worl: the author selects the stiffener to be TSRR which is
internally stiffened to the cylindrical shell and with shape
parameters as mentioned aboves

By using V. Ungbhakornts method , one can design minimum

weight of an internally stiffened cylindricnl shell under uniform

axial compression., Since this work is considered to be continued



from tho research of V, Ungbhakorn, in this work the author uses

the results from his research as a starting point. Then, the author
attempts to increase vniform axial load and iind the corresponding
minimum weight,of the stiffened shell; Load is increased in this

wey several times until groph of load and the corresponding
minimum weight can be drawm. 'This graph will show the effect of

the uniform axial load on the minimum weight of internally

gtiffened e¢ylindrical shelle,

4 Usefullnese of this Research.

In designing o modern aerospaco vehicle with minimum weight,
this result will increagse payload ond ot the seme time it will
reduce fuel consumption of that vehicle.

The result of this research will be very useful in designing
aerospace vehicles in the future, ond it will guide or help the
desizners to predict the minimum weight of the fuselage when the
uniform axial load is increosed, but the radius and length remain
the same. FPurthermore, the present work will be the guide line

of combined load investigotion in the imture,
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