Modal Analysis of Cylindrical Shell using a Scale Model
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Abstract

Investigated in this paper are the modal characteristics of the cylindrical shell using a scale model of
the core support barrel. Elements SHELL61 and SHELL63 of ANSYS are used in the analysis and the dif-
ferent response characteristics between them are reported. Also, the effect of the thickness on the fre-
quencies is investigated to define the use of the shell element. Shells with and without holes are analysed
to see the effect of the hole and its location on the modal frequencies. All of these results are compared
with those of experiments and theory.
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Table 2 Natural frequencies of SHELL63 and
SHELL6G1 elements
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Axial Circumferential mode
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SHELL®61 . axisymmetric harmonic structural shell

Axial Circumferential mode
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Fig. 7 Determination of wave length for valid axi~
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Fig. 12 Freqguency response functions of shell with and without holes
3000 2000
- 8 m'=4 :
. F m=3 — i
N -2 £ M
f F :.—1 ; 1500 —
Q 2000 - o] A@ m'=3, n=3
w u L
> F o]
G c .
g r W o000 -
w ' r
<_(l r :(J -Kq m'=2, n=2
o L < L
S 1000 IR (%) E -
<€ F -
> go > 500 C
: 3 T T—
8 | m=1, 0=1
L 70
o | I I i i 0 P R S R R
0 1 2 3 4 5 0.0 0.2 0.4 0.6 0.8 1.0
CIRCUMFERENTIAL MODE NUMBER (n) NORMALIZED RADIUS (r/R)
Fig. 13 Natural frequencies of shell with holes Fig. 14 Natural frequencies of shell with holes

with respect to /R

with respect to radius ratio

I
bt
=
r
iy
I
0K
1o
tob
rr
Ho
™

| 123 HM15(1998. 3)

25



=AAANEe FAREE o8

2000

~ -
L 4500 |-
2 B +
% L m'=3,n=3
w -
2
8 L
o« 1000 —
w L
2, | : x x H *  m'=2,n=2
o F . . . . ¢ m=1,n=3
2 n
g
500
=z | . N » ° o m'=1,n=1
= o .o a e  m'=1,n=2

0

1

0.00

0.25 0.50 0.75

1.00

6000

- L

e L

e

> 4000 [~

11}

=] L

e}

w L

o

(TR

= L

=

T 2000

s

< L

-4
r — FEM{(SHELL61)
e THEORY

0 ! | | | I |

0 1 2 3 4 5 6 7

NORMALIZED ELEVATION FROM BOTTOM
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Table 3 Natural frequencies by theoretical analy—

CIRCUMFERENTIAL MODE NUMBER (n)

Fig. 16 Comparison of frequencies between FEM
and theoretical analyses
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