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To mount a machine gun on a helicopter board, sufficiently rigid and strong stand is 

required. The construction of a column stand enables to change the shot direction in the 

vertical and the horizontal planes. The construction should allow a gun operator to hold the 

gun during shooting and to ensure required accuracy. 

The purpose of this work is to examine the behavior of a multi-barrel machine gun and the 

column stand system. The system is loaded with a force of bullet recoil. The numerical 

analysis method is used for this purpose. 

The column stand consists of a base, a fork and a yoke. The fork is placed on the base and 

can rotate about the vertical axis. The yoke is mounted on the fork in such a way so it can 

swing with respect to the horizontal axis. The machine gun is placed on the yoke and 

connected by elastic-dumping elements. The model includes the stiffness of its structure. The 

multi-barrel machine gun is modeled as a rigid structure. The gun model includes real mass, 

moments of inertia and characteristic geometrical points (including the location of the end of 

the shooting barrel). 

In bearings of the column, a clearance can occur. It can cause a change of a flight 

trajectory angle of a bullet. For this reason, the column analysis takes into account the bearing 

clearances. 

Additionally, in order to verify the calculation method, numerical model of another 

shooting stand frame for a machine gun (similar to the column) was performed. The shooting 

stand frame was built by Military Aviation Works and tested in the laboratory of the Institute 

of Aviation. The tests results of the frame were used for comparison of the results obtained by 

the numerical method. The same numerical method was used for the column stand 

calculations. 



The result of the column stand calculations is time dependent deviation of hitting the 

launched projectiles into a target in the vertical and the horizontal direction. The distance to 

the target is 1000 meters. In the general sense – the results show the accuracy of aiming. The 

results are also time dependent reaction forces at selected support points. These are the forces 

needed to hold the gun by the gun operator during shooting. 

The numerical method used for dynamic analysis of the column stand allows registering 

amplitudes, natural frequencies, forces and deviations. These data can be the basis for 

verifying of the column stand models. Laboratory tests are very expensive, their scope is 

strictly limited (require building complicated research stands etc.). The estimation of the 

column work parameters using numerical simulation is easier and more available. The 

simplicity of modifying of verified models and multi-variant of boundary and initial 

conditions, loads, configurations of the constructions, interoperability of components give a 

lot of possibilities of research. 
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