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Abstract

The motion of elastically fastened cylinder in acoustic medium is consid-
ered. In one case a problem on free vibrations of the system “oscillator-acoustic
medium” is solved. In another case a problem on damping vibrations of an
elastically fastened cylinder in the acoustic medium under the action of initial
pulse is solved by the numerical method.

In [1] a rigid cylindrical inclusion in the acoustic medium was considered. The
forces of the environment M1 and interaction forces with the suspended mass P act
on the inclusion of the mass M2 by means of the rigidity spring L. The effort of the
spring transmitted to the inclusion of the mass M1 and to the opposite side with
the inverse sign to the mass M2 is proportional to the difference of displacement of
the inclusion x1 and the internal mass x2, i.e. equals L (x2 − x1) (fig.1). Under the
action of such forces the inclusion gains the acceleration determined by Newton’s
second law

M1
d2x1
dt2

= P + L (x2 − x1) . (1)

The force −L (x2 − x1) acts on the internal mass and consequently the acceler-
ation of the suspended mass will be determined as follows:

M2
d2x2
dt2

= −L (x2 − x1) . (2)

The construction installed on air or in fluid in pipes that can oscillate under the
action of environment may be simulated by means of the system obtained from the
one considered above.

It seems simple to suppose that the internal mass M2 is fixed, i.e. x2 = 0,
and bending rigidity of the pipe equals L, then the first equation will respond to
the problem under consideration, the second equation gives Lx1 = 0 and this is an
incompletable requirement.

Passage to the special case is possible assuming M2 = ∞. Then having put
x2 = 0, the left hand side of equation (2) will have indeterminacy that doesn’t
contradict the problem.

As a result, instead of equations (1) and (2) we’ll have

M
d2x

dt2
= P − Lx, (3)

where M is the mass of the inclusion, x is the displacement of the inclusion.
Here P is the resistance of the fluid to the motion of the inclusion.
In the expression for P , we substitute the pressure p with absolute sign, since

in the motion equation P = −r0πρ; p = −ρ∂φ
∂t , where p is hydrostatic pressure.

P = −ρr0π
∂φ

∂t
, (4)




