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Approaches to estimation of efficiency of shooting from small weapons 

O.M.Droban, E.F.Zhohal'skyy 

In the process of further re-equipping units of the Armed Forces of Ukraine with the latest models of small arms, the 
modernization of existing weapons and the adoption of new weapons is taking place. This raises the task of providing divisions 
with such weapons, whose properties would ensure the defeat of the goals set in various combat conditions. A large number of 
scientific works are devoted to the study of this issue, in which the procedure for determining the effectiveness of small arms 
shooting is described in detail. Today it became necessary to determine the combat effectiveness of small arms equipped with the 
latest sights, various additional devices, as well as shooting at targets in the means of personal protection. In this paper, the 
methods of system analysis and comparison consider existing approaches to determine the effectiveness of shooting and methods 
of calculating performance indicators and generalize the main criteria for assessing the effectiveness of firing from small arms. 
As a result of the analysis of the approaches under consideration, the following conclusions were drawn: for the purpose of 
assessing the effectiveness of small arms shooting, indicators such as the probability of hit the target, the probability of defeating 
the target, the average ammunition dispersion to fulfill the fire task, the average time spent on the task; Determining the 
effectiveness of firing in accordance with the existing techniques requires carrying out large-scale and sufficiently complex 
mathematical calculations, as well as numerous statistical testing of landfills. The main task of further research is to study the 
effectiveness of the military use of small arms with collimator (thermal) sights and additional devices designed to increase the 
effectiveness of weapons. 

Keywords: weapon properties, evaluation criteria, efficiency parameters, probability. 
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Estimation of contact stresses in the steel elements of designs of combat vehicles 

Kh. Lishchynska, L. Dzuba  

Scientific article perspective. Caterpillar armored vehicles remain a basis of the attacking forces of most armies, despite of 
a changeable combat situation. However the modern rigid methods of conducting of combat operations lead to increase of 
dynamical loads. In particular uses of additional armament and a guard of machines leads to increase in their weight and, 
respectively, loadings which reduce a longevity of caterpillars. Therefore the problem of a longevity of links of caterpillar chains, 
and other steel elements of designs of combat vehicles, is actual. As known that the elements of designs of combat vehicles, 
connected in the corresponding method, contact among themselves. In a time of a loading forces in them results from contact 
stresses and strains. Material in the place of contact, without having an opportunity to be deformed freely, is in volumetric 
stressed state. Contact stresses have local character and quickly decrease in accordance with a distance from a place of contact. 
However they can reach great values and cyclically change. Besides, contact interaction is followed by cracks near a contact 
zone. A friction on the surfaces of contact promotes acceleration of their chafing. 

The purpose. The purpose of the work is the research of distribution of contact stresses on width and depth of a plane of 
contact of steel elements of designs of combat vehicles taking into account a sliding friction on the surfaces of contact. 

Essence of researches, used methods. For research of contact stresses in the place of contact of the plane of a caterpillar 
link and effective area of the directing wheel, the model taking into account a frictional force is used. In that case on the surface 
of contact arise both normal and tangents stresses. 

It is built graphs of change of stresses in the center of the plane and on a surface of border of a plane of contact behind 
contact depth taking into account a frictional force. The equivalent stress in accordance with  theory of strength is determined 
and compared it with similar, however without a frictional force.   

In work elastic theory methods are used. 
The received results and conclusions. A stressed state in points of elements of designs with the contact depth is analysed in 

view of a frictional force on a surface. It is shown that the tangential stresses arise practically at the same distance of the contact 
depth, as well as without frictional force. However on a surface in the center of a plane of contact the equivalent stresses 
according to the III theory of strength will be larger almost for 15%, than the same stresses calculated without a frictional force. 
On borders of planes of contact on the surface of contact there will be stresses of stretch and stresses of press on borders of the 
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site of contact. Therefore destruction of design elements and emergence of endurance cracks can begin not in the center, but on 
borders of a plane of contact. Besides, existence of the tangential stresses under the surface of contact causes shearing strains 
which are the reason of destructions of material of design elements from depth. 

Increase in external pressure at design elements of a caterpillar chain through an overload of contact surfaces and 
existence of cyclic-variable dynamic capacity predetermines emergence in material of a volume stressed state with the equivalent 
stresses, which can exceed limit of endurance. At a particular depth from the surface of contact microcracks arise and grow. 
Over time these microcracks expand, come to a surface, causing a spalling and chunk-out of material. 

Key words: friction, plane of contact, contact stresses, flat deformation, volumetric stressed state, theory of strength. 
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