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SUMM ARY

In a thin sheet containing a central cut-cut and
subjected te uniaxial tension, there exists, in addition to
the usual problem of stress concentration, the possibility of
local buckling of the free-cices of cut-out normal to the
direction of loadinz. The buckling phenomenon involves the

exictence of a non unitorm pre-buckle stress state in the

vicinity of the cut-out,.

In this dissertation, the rasults of photoeslastic
stress analysis around square cut-outs of different corner
radii, in uniaxially tesnsioned sheéts, are presented. 1t is
obsarved that the maximum stress concentration factor at
corner does not show a monotonic decrease with increasing
rounding off corner radius, but exhibits a minimum and then
increases with fucther increase of corner radius. The mazni-
tude of the ratio of rounding off corner razxius to half cut-
out lenzth corresnondinzg to the minimum value of the maximum
stress concontration factor, which in this case happens to
be around r = 0,75, should be viewed as a significant design
paraneter that can help the deosicner selact a quantitative
value for the s0 called safe roundad corner of a similar
cut-out from strenzth point of view. The effect of corner

radius on the extent of the reglon of compression, which 1is
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primarily responsible for the local buckling in thin sheets,

is also discussed.

An exverimental study of the local buckling beha-
viour of uniaxially tensioned thin sheets with rectangular
cut-outs, on the basis of the modified Southwell method is
rresenteds  The effects of important parameters like corner
radins, cut-out aspect ratio and cut-out lengzth to plate

width ratio, on the local buckling stress are discussed.

A study of the frequency response characteristics
of uniaxially tansioned sheets with rectanzular cut-outs,
subjocted to transverse vibration, is made with a view to
make use of Bele Llarkson's criterion for the estimation of
puckling load. The shave and size of the cut-out and size
of sheet specimen are found to influence the shect-vibration
characteristics. 1t is also noted that for certain combina-
tions of cut-oub parameters, the natural frequency versus
tensile load plot exhibits a well defined trough corresponding
to the local buckling of the free-cdges of ths cut-out. For
other cases, the fregquency plots show only points of inflec-

tion, corresponding to the local buckling condition. The

reasons for this behaviour are discussed.

The tensile loads which cause local buckling of the
free-adges of cut-outs, obtained from natural frequency
plots and from modified Southwell plots are compared and
eood azrecment is found in almost all cases. The local buckling

loads obtained by modified Southwell method are found to be

slizhtly greater than the frequency response plot estimates.
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The possible reascons for such behaviour are discnssed. The
results of this investication are also compared with those
obtained by other investizators, wherever possible, and the

arreemncnt is found to be roasonably zood in all such cases.

A simple correlation formula, relating the non-dimen-
sional buckling stress and the important cut-out parameters,
studied in this dissertation, is presented and the limitations
of its applicability are indicated. Finally, the possibility
of arrivineg at an optimum confizuration of a rectangular cut-
out, in an uniaxially tensioned shest, which would result in
as small a stross concentration factor at corners as possible
and, at the same time, as high a local buckling load as possi-
ble, i3 discusscd. To a structural desizner, dealing with
rectancular cut-outs in pressurised cabins, this information

is, undoubtedly, of vital importance.

In this thesis, Chapter I gives a falrly exhaustive
review of the relevant literatures that are both of general
interest and of particnlar value to the problem studied here.
The objectives of this investigation is presented at the and

of the Chapter.

Chapter II describes the stress analysis study carried
out, using two dirensional photoelasticity. The stress dis-
tribution results are nraesented in graphical form at the end

of the Chapter.
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Chapter LI deals with the estimation of tensile
buckling loads in thin sheets with rectanzular cut-outs.
The modified Jouthuell method and the dynamic response
mothod, used for the ahove estimation, are described and

theo results of the investigation are presented.

In Chapter 1V, the results of local buckling study
are analysed and the effects of important cut-out parameters
on the buckling stress are ascertained. Comparison between
the results of the two matheds, used for buckling load
estimation, is made. A correlation Tormula, for the estima-
tion of bucklins stress, is presented. Wiscussion on the

optimum confirsuraticn of rectansular cut-out is presented

at the end of the Chapter.

Conclusions based on the results of this investization
are presented in Chapter V. In Chanter V1, sugsestions for

further research are noted,



