
Proceedings of IMM of NAS of Azerbaijan 137

Yegana M. ALIYEVA

FREQUENCY OF TORSIONAL VIBRATIONS OF A

HOLLOW BAR SUBJECTED TO INTERNAL AND

EXTERNAL CORROSION

Abstract

In the paper we investigate the value of eigen frequency of torsional vibra-
tions of corroded hollow preloaded bar of cylindrical form. We consider the
external and internal corrosive wear determined on the simpliest model. It is
shown that the value of eigen vibration changes depending on the type of wear
and value of the applied force.

In constructions possesing cavities and subjected to the action of corrosive me-
dium, the corrosive wear may happen both on the external and internal surface of the
construction.External geometrical parameters change under the action of external
corrosion. Change of geometrical parameters of cavity occurs under the action of
internal corrosion.

In the case of hollow cylindrical bar whose external surface radius will be denoted
by R, and internal surface radius by r, the external wear reduces to change of R,
the external one - to change of r. In the general case, the changes of R and r are
determined by the same equations but with different coefficients. Determine changes
of R and r basing on the simplest eqaution of corrosive wear [1]. It is of the form

dR

dt
= −v1 for t = 0 R = R0;

dr

dt
= v2 for t = 0 r = r0;

(1)

where t is wear time, v1 and v2 are corrosion velocities on the external and internal
surfaces, respectively, R0 and r0 are input values of external and internal radii of a
bar. The values of vi depend of physico-chemical properties of pair medium-metal
of a bar. However, for the same pair vi differ from each other, since mechanical
properties of surfaces may be different, for example, roughness. The solution of
equation (1) is of the form:

R = R0 − v1t; r = r0 + v2t. (2)

The obtained expressions make sense for those values of time at which R > 0 and
r > 0. If one of quantities vi = 0, the expressions of (2) make sense for the values
of time less than the wear-out time of a bar that are determined by the equality
R0 − r0

v1
or

R0 − r0

v2
.

In the case vi 6= 0, from the equation

R0 − v1t0 = r0 + v2t0; t0 =
R0 − r0

v1 + v2
; R0 =

R0v2 + r0v1

v1 + v2


