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(UV, W, ¥z, ¥0) = (UmnX 2Y, Vi X Y0, Wenn XY, %, X Y0, ¥2, XY),
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where U, Vinny Wmn: Vi, are tIlf,m are the unknown functions of time. The
functions X and Y are continuous orthonormed functions, which satisfy at least the
geometric boundary conditions, and represent approximate shapes of the deflected
surface of the vibrating shell. These functions, for different cases of boundary con-
ditions are given as [Fares et al., 2014]

For simply—simply supported:
X =sinpnr, ppm=mx/L, Y =cosné.
For the clamped—clamped boundary:
X = sinpt,,x, —sinh fty, T — N (C0S fmx, —cosh p,x), Y = cosné,
T = (S0 ptyn L — sinh p, L) /(cO8 pon L — cosh pn L), ptyn = (m + 0.5)7 /L.
For the clamped-free boundary:
X =sinftmz, —sinh ptm T — Nm(co8 ftmx, —cosh tmz), Y = cosnd,
N = (8in p L + sinh pt,, L)/ (co8 pon L + cosh g, L)™', pyn = (m+0.5) 7/ L.
Consequently
For simply-simply supported
v=w=N,=M_.=M_,4=0.
For the clamped boundary
u=v=w=W,=M,s=0.
For the clamped-free boundary
u=v=w=%,=M,py=0 atr=0 and
N =Npyg=Q=M,=M_9=0 atzr=L.



‘The general displacements fields for circular composite lattice conical shell and any
circumferential and axial wave numbers n and m respectively can defined as
u(z,0,t) = Up,n(x) cos(nf) cos(wt), v(x,0,t) = V,,,(x)sin(nd) cos(wt),
w(z,0,t) = Whnn(z) cos(nf) cos(wt), (27)
Ve(x,0,t) = U= () cos(nb) cos(wt), wa(z,0,t) = VO (z)cos(nd) cos(wt),

where w is the natural frequency and U(z),V (z), W(z), ¥,(z) and ¥s(z) are the
axial modal functions. The crucial part of the analysis involves choosing appropriate
series forms for these mode functions. The series should be simple in form and at
the same time preserve orthogonality properties. The set of Fourier series in (27)
and (28) represents the exact solution of the shell which satisfies the boundary
conditions of a with simply-supported ends shell with no axial constraint (SNA-
SNA) term-by-term ﬂHemmatnezhad et al], |2014].
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