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FORMULAS FOR DETERMINATION OF FUNDAMENTAL PERIODS OF CANTILEVER CYLINDRICAL SHELLS
IN CONTACT WITH LIQUID

=k B* FN P
By Takashi MIKAMI and Jin YOSHIMURA

The fundamental period of a cylindrical shell in contact with a
liquid is perhaps the first item of interest in dynamic analysis.
This paper presents simple practical formulas for estimating the
fundamental periods of the cantilever shells in beam-type (n=1)
motion. The formulas are applicable to the following types of
shells: (1) the liquid is contained within the shell; (2) the
shell is submerged in the liquid; and (3) both sides of the shell
are in contact with the liquid. A comparison with other solutions
suggests that the propnsed foumulas provide satisfactory accuracy
for a wide range of shells. In addition, the formulas presented
are useful not only for a better understanding of the vibration
characteristics of the shell but also available for a check on

other numerical methods.
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i, 5 A -2 0F(Lictk> ABBROTRNPBERIRITA 5, UBRERR, B - ARRRZEOM
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bDTH b Shell1(A) | 0.2810 | 0.2821 0.2824 0.284S 0.2820
shell (A) : L a=3, ha- Shel1(B) | 0.1617 | 0.1619 0.1621 0.1521 0.1626
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F— 1o, BEECM), C. M. 18.30 13.14 11.55 9.33
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F.EM BLUBRERICL? BHRO) 15.56 12.51 11.00 8.85
Bf(see) R g0 NI C. M. 53.70 43.32 38.18 30.90
i, ABREX O EITER 3 | ABRERAD 53.66 13.30 38.17 30.89
, BERO9) 54.77 44.06 38.73 31.15
FEoREBICX—HLTY ’
Lo C. M. 120.70 97.35 85.80 69.41
BLLBbR Do 5 | kmmstasy | 120.69 97.37 85.81 69.43
Case(2);
g C. M. 285.42 230.21 202.82 164.02
EEt o o2 ELEE ARER3 | 285.44 230.23 202.83 164.03
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BLUHBRSTROOEEERHVCE os | C.oM 8.36 2.80 2.07
SR b0T, HELLEHO LEE ’ AREEH (13 8.17 2.9 2.12
EzrlEBEIBVWI KBRS L Lo | €™ 13.79 4.55 3.39
" | ABEER3) 13.41 4.55 3.44
o | CoMm. 27.59 9.26 6.95
20 | smmaas) | 2747 9.29 7.00
3) ROHBOEAEMIcE X 2L
) 2o | G- M 73.81 24.77 18.57
HEBEIATCVIRERDIZ LA | ARG 73.83 24.81 18.83
£, ROHBOPE (X1 AN so0 | CoM 259.71 86.42 64.32
PN 2B LTS, 2 Ul xEsmRas) | 259.74 86.45 64.38
CERELadNES WB SR, Bo
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AT E NI EE B M FHE S 1 %-4 BREHEBEOT 2rVps-2°,/E
&L b, AFITI, HETESE
'@ LT r,ﬂf&@g%@ﬁjg ’E‘ﬁfiﬁ"] llﬂﬁ L/ a | h/a=8.0005{ h,”a=0.005 h/a=0.0!
ST B, 0.5 C. M. 13.15 4.00 2.96
’ B EINT) 12.96 4.23 3.09
h/a=0.01 (JEWA) , b a= et
; s L g C. M. 21.29 6.78 4.87
0.001 (VRS OWE - ERIEE 10 vegmsean 20.72 6.76 4.93
THEHNE - AHBE > T, BEEFD c. M 41.92 13.59 9.87
.~ B . M. . . .
RELBLOBX-3ThH3, Mo 20 4 pmmmsan 41.70 13.59 9.91
OF (L7a=3, 6) XSS BHAHR, o | CoM 110.80 36.00 2.18
BEE M) et d BAEEES e O | mmExan | 110,83 36.04 26.24
P CRLAEEBDT, HBHBF£O, 8.0 C. M. 384.83 124.63 90.38
TEAP= 0B A TH D, &I LR VOl kBERAT | 384.87 124.67 90.42
- = o « P

—650—



(a) Internal problem (b) External problem
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T=2a BV a2 B Vo (21)
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D= D s Da (22)
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(2) Ak 5 A —% (h/akl,/a) BEUME 52— (BEkp; ps) TERENLEABERR
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