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INFLUENCE OF CROSSWIND ON THE PROJECTILE MOVEMENT DYNAMICS 

L. Velychko, O. Petruchenko, O. Tereshchuk 

The paper analyzes the application area of the formula for determining the lateral projectile displacement under the action of 
crosswind, which is used nowadays in the compilation of range-tables. It is established that this formula is true: if the drag force to the 
projectile movement is proportional to the square of its velocity; wind velocity components are much less than the horizontal component 
of projectile velocity; the projectile velocity projections on the Oy and Oz axes are much less than the projections on the Ox axis; the 
dimensionless factor of resistance and the crosswind value are constant values. However, the power of resistance of the projectile 
movement only sometimes is proportional to its squared velocity; the projectile velocity component about the axis Oz is not always much 
less than its component about the axis Ox, and may even be larger than it; the factor of resistance is not a constant value, but depends on 
the value of the Mach number, so it can be constant only at short-range firing. The authors propose mathematical model for determining 
the lateral projectile displacement under the action of crosswind. It is considered that the efficiency of the crosswind on the projectile 
depends on: air density; projectile maximum area of longitudinal section raised to centain power; the difference between the value of the 
cross component of wind and the velocity of the projectile lateral displacement to some extent. The values of the projectile lateral 
displacement under the crosswind action at short-range firing differ slightly from the values of the lateral displacement specified in the 
range-tables. The values are obtained by applying the proposed mathematical model. However, with extending the shooting range, the 
difference between these values is constantly increasing and reaches the values of the same order with the values of the lateral 
displacement determined by the theoretical method or specified in the range-table. Analyzing the velocity of the projectile lateral 
displacement under the crosswind action, it was obtained that its theoretical value constantly grows along with the increase duration of 
the projectile flight endurance. However, the velocity of the projectile lateral displacement obtained using table values initially 
increases, but with increase of shooting range it begins to decrease, which does not comply with the laws of dynamics. Therefore, the 
table values of the projectile lateral displacement under the crosswind action do not quite accurately indicate its value. 

Key words: projectile exterior ballistics, the Mach number, crosswind, D-20 howitzer, shooting range. 
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