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Free vibration analysis of composite hemispherical shells with cut-out

A. Shaterzadeh™”
! Assistant Prof., Mech. Eng., Shahrood Univ., Shahrood, Iran

Abstract
The free vibration of composite spherical shell cap with a cutout is investigated. The analysis is carried out
using the semi-analytical finite element method based on a first-order shear deformation theory. A three
noded isoparametric element with five degrees of freedom at each node is considered. Results are presented
for axisymmetric free vibration of composite spherical shell cap with a cutout. The effects of degree of
fibers, radius to thickness ratio, boundary conditions and cutout size on the fundamental frequency of
composite spherical shell cap are studied.

Keywords: Semi-analytical finite element method; Spherical shells; Cut out at apex; Natural frequency; Fiber
angle.
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Fiber Angle
0 30 45 60 90
Angle of Cut-out at Apex
m BC 0O 30 60 9 0 30 60 9 0 30 60 90 0 30 60 90 0 30 60 90
cCC 24 29 37 5 28 32 .37 50 31 38 41 48 34 48 52 58 25 32 .39 51
1 SS 23 25 30 42 26 31 37 39 30 37 40 42 34 47 51 55 25 32 39 51
CC 30 32 38 57 41 42 44 54 45 49 52 56 39 45 59 68 26 .27 .31 .38
2 SS 29 29 32 42 40 40 42 45 44 48 50 52 38 44 58 67 26 .27 .31 .38
CC 36 36 4 58 5 51 54 60 46 51 61 65 37 39 47 62 27 27 .28 .33
3 S 34 34 35 44 48 48 51 53 46 50 58 .63 .37 38 46 .61 27 27 29 .32
CC 40 41 44 59 59 59 62 67 47 48 57 70 38 38 42 54 29 29 29 31
4 s 38 39 39 46 57 57 58 61 46 47 55 .70 37 37 41 52 29 29 29 31
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