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Conical shells are widely used in various engineering branches such as mechanical engineering, civil
and aerospace engineering. In the present paper, based on the first order shear deformation theory
(FSDT) of shells, the nonlinear vibration behavior of truncated conical shells under different boundary
conditions is investigated using a numerical approach. To this end, the governing equations of motion
and corresponding boundary conditions are derived by the use of Hamilton's principle. After catching
the dimensionless form of equations, the generalized differential quadrature (GDQ) method is deployed
to obtain a discretized set of nonlinear governing equations. Thereafter a Galerkin-based scheme is
applied to achieve a time-varying set of ordinary differential equations and a method called periodic
grid discretization so as to discretize the equations on the time domain. The pseudo arc-length
continuation method is finally used to obtain the frequency-amplitude response of conical shells.
Selected numerical results are presented to examine the effects of different factors such as thickness-to-
radius ratio, up and down edges radius ratio, semi-vertex angle of cone, circumferential wave number
and boundary conditions. It can be concluded that the change of the vibrational mode shapes and
circumferential wave number have significant effects on the nonlinear vibration characteristics and
hardening effects.
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Fig. 3 Non-dimensional maximum deflection of conical shell versus
frequency ratio for different ratio of (R,/R;), a) fully clamped, b)
simply supported-clamped, c) fully simply supported

Sglate Glagled glacans slp as e Slils,l owsls 3wl 3 JSCh
oolumoolus (5 s mF-oslus (7 o510 .5 (I «R,/Ry)

1 oplai 17 0551396 (13355 8 ()0 Suille i

1
09}
0.8
0.7F
06
<
8
£ 05 .
2
—— = 252,49, h/R,=0.005, (L,8)
0.4 4
--o- = 312,64, h/R,=0.008, (L6)
03 -&-0 = 34457, hIR,= 001, (1,6)]
02 ¢ @ = 598.26, NR,=0.03, (14)]
-v- 0 = 698.95 NWR,=0.04, (1,3)
0 - o = 891.34, hR,=0.06, (1,2)]
1 1.05 11 1.15 12 1.25 13
_O/(z)l
()
0.8 | 1
0.7 B
a = 45°
0.6 4
05F 4
<
8
3% oaf b .
5 ®, =237.77, hiR, = 0.005, (1,7)
03 --e-- w =293.50, h/R, = 0.008, (1,6)
-8 o = 32545, h/R, = 0.01, (L6)
0.2
= @ = 55333, /R, =0.03, (1,4)
ok --%- o, = 63585, h/R, =0.04, (1,3)
-%-0 = 79497, h/R, = 0,06, (1,2)
1 1.05 11 115 12 1.25
_Q/(ul
(b) &
0450 e
e
0.4 & ]
0.35p~ 1
0.3 4
£
3
2 o025 1
2
o ®, =161.71, h/R, = 0.005, (L,0)
- ®, = 18256, h/R, = 0.008, (1,0)
0.15 -8 =193.49, /R, =001, (1,0)
ol -~ o = 256.74, /R, =0.03, (1,0)
--%- o =278.63, h/R, =0.04, (1,0)
005 -0 =321.01, W/R, = 0.06, (1,0)
1 1.02 1.04 1.06 1.08 11 112 114 116
-Q//ul
(©)
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