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7601,1  012530,0  00,0  900  83,7  19,326  29,326  326  09,0  
0772,2  015417,0  00,0  1000  48,9  90,305  05,306  304  67,0  
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8341,4  047908,0  00,0  1700  18,23  98,218  20,220  219  55,0  
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DETERMINATION OF THE MAGNITUDE OF THE FRONTAL AIR RESISTANCE OF THE BULLET, RELEASED 
FROM THE MACHINE GUNS PK, PKB, PKS AND PKT 

L. Velychko, I. Gorchynskiy 

In a majority of works devoted to the research of the exterior ballistics of the bullet movement and missiles the rate of the 
missile’s form and the reference function of the frontal air is used. However, the obtained on this ground theoretical results not 
always qualitatively and quantitively coincided with experimental. In the work of authors an alternate approach to the study of 
the dynamics of the bullets and missiles movement is considered. It is widely thought that the scalar force of the frontal air 
resistance of the bullet movement depends on the following characteristics: its aerodynamics rate; the greatest cross-section 
area plane surface vertical to the velocity attitude; its movement rate; air density and the speed of sound in the air. Although it 
has different values of certain coefficients in cases when the bullet is moved with supersonic and subsonic velocities. Using the 
law of dynamics – the system of differential equation is obtained, which describe the bullet movement in the air. To determine the 
certain coefficients of the frontal air resistance value function we should solve the inverse problem of the particle dynamics, 
taking into consideration the results of the experimental investigations. Solution of the differential equation system is obtained by 
a numerical method and the coefficients’ value is defined by trial and error method. As an example, the bullet movement from the 
machine guns such as PK, PKB, PKS and PKT. The functional dependency of the bullet movement frontal air resistance value 
has been obtained from its velocity and the respective diagram has been created. The received theoretical values of the bullet’s 
velocity on certain distances were different from the results of experimental measurements within limits of less than one percent. 
Knowledge of the law of the value change of the frontal air resistance on the bullet movement from its velocity, air density, and 
speed of sound in the air allows defining the influence of change of these values on the traveltime parameters of the bullet 
movement. At the same time we can investigate the influence of the change of the muzzle velocity of the bullet, angle of elevation, 
velocity and direction of the wind on the exterior ballistics of the bullet movement. As an illustration the influence of the angle of 
position on the traveltime characteristics has been investigated.    

Keywords: bullet movement dynamics, strength of frontal air resistance, kinematic parameters. 
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