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SYNOPSIS ’

Iixed boundary-value problems hsve been the subject
of much investigation in recsnt ysars. The metnods employad
‘are: (i) metnod of subdivision in ions with continuocus
boundsry conditionsy (ii) use of funetion theorys; (iii)
use of integral equations. The last of these methods is used
in the present work to solve the plate problem for rectilinear
boundaries. BSolutions are obtained for certain trisngular
plates.

The worit is divided into three parts.

The first part desls with the problem of bending of
thin plate, partly clsmped and partly suprorted on its con-
tour. e are hers to sclve the Lagrange's plate equation-
the nonhomogeneous plate equation - under the boundary con-
ditions that the deflection and the slope vanisia on the
clamped part and that the deflection and moment vanish on
the supported pasrt. The deflzction is obtained by super-
posiﬁg two components - one due to the pressure normal to
its plane and the other dues to the clamping moment. The
seconcary solubtion i.e. that due to the clamping moment is
represented in an integral form with th= integrand as the
product of the unknown clamping moment and the Green's func-
tion. The Green's function is here the unit impulse solution,

the solution of the homogeneous plate equation with supgorted
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boundsry conditions, the plate being loaded by 2 unit normel

dge moment. This is obtzined by using the following anslogy:

©

the Laplscian of the deflection of & supportsd rectilinear
plste under an isclated losd corresponds to the sﬁ%am fune-
tion of a liquid due to a vortex. Tne boundary condition
along the clamped part lsads to a nonhomogeneous Fredholm

integral equation ior the moment. This is solved numerically

o

or by reducing it to an iniinite set of simultaneocus egqua-
tions. The cases of three triangular plates are trested in
detail. Numerical results are obtzined in 2l1l cases. Teking
the plate aregs to be equal it is seen thati! (i) the maximum
moment increases witn the increase in the angle st the ex-
trewity of the clamped edge, but 1in all cases, is leggr%hat
'in the case of a squarey, (ii) the point where it occurs is
nearer to tiie grester of the angles.

In the second part two eigenvalue problems for the
above boundaries under the ssme type of mixed conditions are
treated. The problems of buckling under uniform lateral
thrust and of the free vibrstions of the plstes are solved.
The éritical thrust snd the frequencies of vibration are the
eigenvalues.

The deflection is again represented in an integral
form. The component due to the primary solution now drops
out. The intezral eguastion is homogeneous. Ths solubllity
condition leads to the characteristic equation. #edueing
the integral equestiocn, 25 before, to an infinite system of

simultaneous equations, ncw homogeneous, the characteristic
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equation is

system. nacessary for the existence

of nontrivial solutions ol the system. Illumericsl results -

show that: (i) the eigenvaluss incresse

no
=Ll

with the decreass in
the angles at the ends of ed sidej (ii) the relativel

rise in the parameter giving rst buckling load is

- =1
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Chizil tihst walechi gives the fundamentsl frequsncy.

The I1zst part dezls with g2 thermo-elastic problem.
There is s nucleus of thermo-elastic strain at 2 point of a
plate. The solution is obtsined by superposing on the thermo-

elastic displacement-potentisl an 4iry's stress function so

T‘:‘ k!

& boundegry condi-~

Ch

2s to setisfy the boundsry conditions.

tion gre tsgken est part of the contour is strass-free and
part 1s free frow normal stress and tangential displacement.

i

Tirst chapter and deglt with on similzr lines.




