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Governing equations for 3 layer  sandwich shell of ortho 

tropic constructions along with general natural boundary condi. 

tions are d ev o ped from Hamil toni an V variational princi p1. e• 

Basic equations of Sandwich shell of revolution contain terms of 

static, inertia and thermal loadings, The shell in orthogonal 

curvilinear curvilinear coordinate system consists of two hard 

facings and the soft layer of core. The hard facings are of 

different materials of constructions 'Ind thicknesses and the 

variations of face stresses over the thicknesses of facings are 

negligible, The core consists of an el ast ic, orthotropic conti 

whose load carying capacity in the p1ni, of sandwich is 

negligible. It is 'assumed that perfect continuity exists at the 

interfaces of facings and core. Strain displacement relations 

(kinematic) are most general in nature, Strain energy expressions 

of the facings, core, external work done on the shell along with 

the dynamical contributions provide the total strain enera 

expressions. Translational inertia: in the 3 coordinate direc 

tions along with rotatory inertia,: and 2nd order normal inertia 

due to weak core effect are included in the dynamic contributions. 

Cross coupled translational and rotatory inertia.: are neglected 

as usual. 

Based on generalised Hamiltonian principle, associated 

variational equations, known as Euler equations are presented 
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for small deformation theory. The effect of an arbitrary temp. 

eratur e distribution is also included hasrd on Duhamel Neumann 

constitutiv e laws. The effects of transv erse shear stress,  

trnnsverse normal stress are also ,aken into aceount,  

Here accuracy of ,he ord or of it eissn or' s refined 

has been achieved by two terms aS:-iumptions for u and v, which 

include the she-1r effects of core. The 3 tern!s ssumptions for 

the transv erse displacement enables us to study a linear varia 

tion of normal strain and this introOuc es constitutive equations 

for the transvere shear and transverse norilia stresses, 

This provides the most generalised equations of sandwich 

shell of revolutions in orthogonal curvilinmr coordinates, 

Suitable modifications are made to 1.1131,,r equations, to be applied 

to static, dynamic and thermal problems for home;eneous and 

sandwi- 	ates and shells of various geometrical configurations, 

So far no work ixi.sts for sandwic h shell vibration probi ems 

taking into Licount transverse normal !-;trai,. of 	Sc from 

the generalised formulatton of the problem, an application is 

made for free vibration of a frustrum of conical sandwich shell,  

Here the equations in the orthogonal Cartesian coordinate system 

are derived from the generalised sandwich shell equations, in 

earlier chapters, Here conical sandwich shell consists of two 
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isotropic facings of equal thicknesses and identical material 

properties and can take only face parallel stresses. Core is 

orthotropic taking transverse shear and transverse normal stre s es 

only, For the unsymmetrical case of free vibration of seven 

mode theory, the equations reduce to seven second —order ordinary 

differentia equations after some appr6ximati ens. They are 

non—dimensionalised and solved with the Galerkin t  s variational 

principle for the natural frequency and associated mode shapes. 

The thermal and static loadings are not taken into account, 

For the cia 	conical sandwich fru strum undergoinoThoth 

unsymmetrical and axisymmetrical vibrations in seven mode, 

results are presented. Alopting the (P. transformation method, 

cigen values and eigenvectors for following eases t re evaluated. 

(i) Unsymmetrical free vibration with weak core, taking con  

ssibility of core into account, 4.7 mode theory) 

(ii) Unsymmetrical free vibration with strong core, taking co 

as 0.9compressible, (5 mode theory). 

(iii) Symmetrical vibration with weak core, taking compressIbility 

of core into account, (5 mode theory) 

(iv) Symmetrical vibration with strong co e ak,ing core as 

incompressible. (3 mode theory) 

Rirther an attatipt was made to obtain a close form solution 

for axisymmetric loading of sandwich frustrum conical shell with 
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incompressible core. Governing equations for the above case 

are derived from the cerieralised equzitions of sandwich shell of 

revolution. aller equations, which t4re in the Vona of three 

2nd order simult:Aneous differential equations, in the 3 displace..., 

merit v4riahl es, have been uncoupled to a sinLe 6th o rd er linear 

equation in terms of a single 'iIspiaceinent v viabte. To avoid 

the singularity of the solution near the apex, a coordinate 

transformation has been made. The solution of the 6th order 

differential equation, which does not contain any singularity, 

is found with the help of a power series suitible for this 

culur case. The recurrent relation for the constants of the 

selies has been provided, 

The toi 'vin 	obi S 
	e so v 	applying the above 

technique 

Conical sandwich frostrum shell, clampI at both ends a 

rotating with a constant angular velocity. 

(ii) Conical sandwich frustrwn shell, clamped it both ends, 

subjected to thermal loading. 

Finally the results are discussed in detail and scopeik 

for 	 ther research in this field are explored. 
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