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PO3PORJIEHHA TA MOJEPHIZAILIA OBT

UDC 629.113

A. Andrukhiv', N. Huzyk?, R. Nanivskyy’, M. Sokil'

!National University «Lviv Polytechnic», Lviv
?National Academy of Land Forces named afier Hetman Petro Sakhajdachnyj, Lviv

INFLUENCE OF FORCE CHARACTERISTICS OF COMBAT-WHEELED VEHICLES®
SYSTEM OF SPRINKLING ON SHOOTING EFFICIENCY ON MOVE

The experience of peacekeeping and other military operations shows the growing role of the combat-wheeled
vehicles. However, the combat-wheeled vehicles suspension for the base for which a chassis of a serial wheeled
vehicle was selected with the armored corps in it does not fully protect the personnel from dynamic overloads while
driving with significant irregularities or cross-country terrain. The armored corps causes a significant increase in
the weight of the sprinkled part and so a static deformation of elastic shock absorbers, and also a number of
operational features. In order to overcome the above-mentioned disadvantages we modernize the system of
sprinkling using the shock absorbers with nonlinear (progressive or regressive) characteristics for such combat-
wheeled vehicles. However, the influence of the nonlinear force characteristics of the combat-wheeled vehicles'
system of sprinkling on the shooting efficiency on the move from stationary mounted small arms are not investigated
due to a number of reasons. They relate to the construction and investigation of the solutions to the nonlinear
differential equations, which are the mathematical models of the combat-wheeled vehicles’ motion.

In this paper, we investigate the influence of the power characteristics of the system of sprinkling of combat-
wheeled vehicles on the transverse oscillations of the sprinkled part, and on the shooting efficiency on move from
the stationary mounted small arms. The basis for the determining of these characteristics serve the differential
equation of the sprinkled part’s perturbed motion. We use the Van der Pol method, adapted to strongly nonlinear
differential equations for its integration. '

It is shown that the magnitude of the dispersion caused by the indicated oscillations of the sprinkled part
increases, and in the case of the progressive power characteristic of elastic shock absorbers during the motion
along the path with single irregularities the value of the scattering region is greater than that of the regressive one.

Keywords: system of sprinkling, combat-wheeled vehicle, amplitude, frequency of oscillations.

Statement of the problem

The experience of peacekeeping and other military
operations shows the growing role of the combat-
wheeled vehicles. They are characterized by a high
degree of protection of the personnel from the defeat,
maneuverability, and others. However, the combat-
wheeled vehicles suspension does not fully protect the
personnel from dynamic overloads while driving with
significant irregularities or cross-country terrain, and
greatly affects on shooting efficiency on move from
stationary mounted smal} arms. This primarily concerns
to the combat-wheeled vehicles for the base for which a
chassis of a serial whecled vehicle was selected with the
armored corps in it. The latter causes not only a signi-
ficant increase in the weight of the sprinkled part and so
a static deformation of elastic shock absorbers, but also
a number of operational features. This is primarily the
overload of the driver and the crew in difficult traffic
conditions, loss of stability, lowering of the shooting effi-
ciency on the move, and hence, the failure of the fulfill task.

In order to overcome the above-mentioned
disadvantages we modernize the system of sprinkling
using the shock absorbers with nonlinear (progressive or
regressive) characteristics for such combat-wheeled
vehicles. These shock absorbers significantly more
effectively protect the combat-wheeled vehicles from
such an undesirable phenomenon as breakdown, reduce
the dynamic loads that act on the driver and the crew
while moving cross-country terrain to almost 30%,

which is especially important during the transportation
of the injured people.

However, the influence of the nonlinear force
characteristics of the combat-wheeled vehicles® system
of sprinkling on the shooting efficiency on the move
from stationary mounted small arms are not investigated
due to a number of reasons. They relate to the
construction and investigation of the solutions to the
nonlinear  differential equations, which are the

mathematical models of the combat-wheeled vehicles’
motion.
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