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Free Vibration Analysis of Double Cylindrical Shells
Using Transfer of Influence Coefficent
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Abstract: The transfer influence coefficient method which is an vibration analysis algorithm based on the

transfer of influence coefficient is applied to the free vibration analysis of double cylindrical shells. After

the computational programs for the free vibration analysis of double cylindrical shells were made using

the transfer influence coefficient method and the transfer matrix method, we compared the results using

the transfer influence coefficient method with those by the transfer matrix method. The transfer influence

coefficient method provided the good computational results in the free vibration analysis of double

cylindrical shells. In particular, The results of the transfer influence coefficient method are superior to

those of the transfer matrix method when the stiffness of internal springs connecting a inside cylindrical

shell and a outside cylindrical shell is very large.

Key Words : Double Cylindrical Shell, Free Vibration, Transfer Influence Coefficient Method, Transfer

Matrix Method
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Table 1 Frequency parameters of model I

A 2

Order TICM T™MM Irie
1 0.091 0.091 0.091
2 0.154 0.154 0.154
3 0.195 0.195 0.195
4 0.253 0.253 0.253
5 0.386 0.386 0.386
6 0.420 0.420 0.420

Table 2 Frequency parameters of model I

Order TICM TMM Irie
1 0.148 0.148 0.148
2 0.199 0.199 0.199
3 0.222 0.222 0.222
4 0.276 0.276 0.276
5 0.329 0.329 0.329
6 0.375 0.375 0.375

- u®x10
(2)
w

----u®x10

Fig. 5 3rd natural mode of model I

52 eh=RESHI|AISEYX M21E HM5Z, 2017° 10€

3.2 At 2™ |
A 22 I Al 29 DA S A2
_I'_L_E]OQ] ""_Tl‘i]—_%]. igao/bké(égjl)vu,ﬁ) %1]\-% 1: 105

10% 10°, 10*, 10°2.2 ¥HA3st #o|ch

k() il kol 1, 10, 10002 Z7he o, 9%
W3k mho] (n)d 13 A5 gt S I

AEg olgohs Py Aeydy =21
7% ZATHE Table 3, Table 4, Table 5]

E TableZEE oF g¥o] Aubr} 2+
FAg 4 Ak

=

o Lo
e
oo
o u

—~

Do)
ol
ok

w2 g2

o
dlo

°o
=

o

T

e e

fuorr e it
)
ut
o2l
i)
rE
rlo
33
Il

l o
ro
oY,
o
it

-
_c)|£
k]
f

> 0%

rd 1o ol
>~ E

o] =7
* e
2

©

(kQ i = D
n TICM TMM
0 0.3098 0.3098
1 0.1535 0.1535
2 0.0733 0.0733
3 0.0850 0.0850
4 0.1359 0.1359
5 0.2100 0.2100




KH

<

KT

Table 8 First frequency parameters of model II
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Table 6 First frequency parameters of model II
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Table 7 First frequency parameters of model II

EZL),U,IL'){ = 104)

e

=
o
-
B
<
ior
k]

. o
iy —_ T
D o
7o R’ o__.u
o) __o_| 1H %
o W
ol Sk
olp K B
o o 7
< o
= A o7
o'

o o T
<k o
SR

SIKIITH T
Hlos
SEEEEEE
OlS|vn||ao| <
—leNn— OO —|
Hololololola
SO~ NN |n

53

st ST A ZER K| H21# M52, 2017H 108



o]
o

References

. K. Forsberg, 1964,

conditions on the modal characteristics of thin

cylindrical shells", AIAA Journal, Vol. 2, No.
12, pp. 2150-2157.

. W. Soedel, 1980, "A new frequency formula for

"Influence of boundary

closed circular cylindrical shells for a large
variety of boundary conditions", Journal of
Sound and Vibration, Vol. 70, No. 3, pp. 309-317.
. T. Koga and A. Saito, 1988, "Inextensional free
vibrations of circular cylindrical shells", AIAA
Journal, Vol. 26, pp. 1499-1505.
. C. B. Sharma and D. J. Johns,
of
shells-a comparative study", Journal of Sound
and Vibration, Vol. 25, No. 3, pp. 433-449.
. G. M. L. Gladwell and D. K. Vijay, 1975,

"Natural frequencies of free finite-length circular

1972, "Free

vibration cantilever circular cylindrical

cylinders", Journal of Sound and Vibration, Vol.
42, No. 3, pp. 387-397.

. T. Irie, G. Yamada and Y. Muramoto, 1983,
"Free vibration of a circular cylindrical shell
elastically restrained by axially spaced springs",
ASME Journal of Applied Mechanics, Vol. 50,
No. 3, pp. 544-548.

54 ot2FEI|AlSeR X 21 AM5Z, 2017 10¥

7.

10.

11.

z

W. Soedel, 1980, "A new frequency formula for

closed circular cylindrical shells for a large

variety of boundary conditions", Journal of
Sound and Vibration, Vol. 70, No. 3, pp.
309-317.

. H. Chung, 1981, "Free vibration analysis of

circular cylindrical shells", Journal of Sound and
Vibration, Vol. 74, No. 3, pp. 331-350.

. T. Irie, G. Yamada and T. Tanaka, 1984, "Free

Vibration of a circular cylindrical double-shell

system interconnected by several springs",
Journal of Sound and Vibration, Vol. 95, No. 2,
pp. 249-259.

D. J. Yeo, 2005, "Development of Vibrational
Analysis  Algorithm  for
Shells", of the
Power System Engineering, Vol. 9, No. 3, pp.
58-65.

M. S. Choi and D. J. Yeo, 2015, "Vibration

Analysis of Conical Shells with Annular Plates

Truncated Conical

Journal Korean Society for

Using Transfer of Influence Coefficient", Journal
of the
Engineering, Vol. 19, No. 5, pp. 52-59.

Korean Society for Power System





