EfEAXFZZHMBHRI NI U
Keio Associated Repository of Academic resouces

Title On vibration of a circular elastic bar which is partly immersed in liquid
Sub Title
Author E ¥, £ (Kunimatsu, Noboru)
Publisher BISRBAFRELSTIFH
Publication year |1966
Jtitle Proceedings of the Fujihara Memorial Faculty of Engineering Keio
University (B B2 A FER 2 T FEBHZEERE). Vol.19, No.76 (1966. ) ,p.229(11)- 229(11)
JaLC DOI
Abstract
Notes Summaries of Doctor and Master Theses
Master of Engineering, 1966
Genre Departmental Bulletin Paper
URL https://koara.lib.keio.ac.jp/xoonips/modules/xoonips/detail.php?koara_id=K0O50001004-00190076-

0011

BRESBAZZMERVARD NU(KOARA)ICEBHEATVWAR AV TV OEEER., ThThOEESE, ZLFTLFHRLWRTECREL. TOEINEEEEEICELST
REETNTVET, 5lACHLE>TR., EFEELZZEFLTIRAEZTL,

The copyrights of content available on the KeiO Associated Repository of Academic resources (KOARA) belong to the respective authors, academic societies, or
publishers/issuers, and these rights are protected by the Japanese Copyright Act. When quoting the content, please follow the Japanese copyright act.



http://www.tcpdf.org

On Vibration of a Circular Elastic Bar which
is Partly Immersed in Liquid

Noboru KUNIMATSU*

Equations are derived for the calculation of natural frequencies of vibratory
motion of a circular elastic bar which is partly immersed in liquid contained in a
cylindrical tank.

Analytical study 1s made on both of simply supported and clamped bars whose
transverse vibratory motions are assumed to be of infinitesimally small amplitude.
The side-wall and the bottom of the tank, in which elastic bar is set up vertically,
are assumed to be completely rigid. The liquid contained in the tank is also as-
sumed to be incompressible and inviscid.

The derivation follows a Rayleigh-Lagrange procedure, in which expressions for
kinetic and potential energies are developed in terms of the displacements of elastic
bar, whose shape is assumed. Lagrange’s equations are applied to give a set of linear
simultaneous equations of motion, upon substitution of simple harmonic motion,
and to yield a frequency determinant.

Also presented are experimentally determined natural frequencies of an elastic
bar which is simply supported.

Comparison between the theoretical and experimental frequencies indicates that
the equation derived herein is adequate for prediction of the experimental frequencies.
of the elastic bar tested. Both calculated and experimental results show that the
frequency of the simply supported bar decreases monotonously to 94 95, when the
ratio of depth to bar length increases from 0 to 1. Calculation shows that the
clamped bar decreases its frequency more sharply than simply supported one.
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