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The barrels of various guns and small arms are used in various atmospheric and 

climatic conditions by troops of varying degrees of preparedness. Therefore, various 

materials and technologies for their processing are used. 

The requirements for barrels are divided into identical and specific ones and differ 

significantly depending on the combat purpose of the guns, the installation on the 

vehicle, as well as the caliber. The barrel is the most loaded part of the weapon and 

has a significantly shorter service life than all other components and parts of the 

weapon. The factors affecting weapons and cannon barrels, materials for the 

manufacture of barrels and methods of their processing are considered [1]. 

There are both identical requirements for small arms barrels and operating 

conditions, as well as specific requirements depending on the type. Identical 

requirements include: durability, reliability, accuracy, durability, ergonomics. 

Specific requirements include: low cost, high manufacturability for combat weapons 

barrels, high accuracy of fire for automatic service and combat weapons, minimum 

weight, various special requirements for service weapons, high thermal conductivity 

for automatic combat weapons, etc. 

It should be borne in mind that the most important characteristics of barrels 

– durability and accuracy of shooting  
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– depend on maintenance, which can be well organized for sports, hunting, service, 

and combat weapons in peacetime, but deteriorate significantly in wartime for a 

variety of reasons.  

Thus, the barrels, at least of military weapons, should be unpretentious and easy to 

maintain. 

The requirements for cannon barrels can also vary significantly depending on the 

combat purpose of the guns (field, anti-tank, anti-aircraft, fortress, coastal defense), 

from installation on a military vehicle (aircraft, tank, ship, railway, self-propelled), 

as well as the caliber of the barrel. 

Summarizing the most devastating effects on artillery barrels. For cannons and small 

arms, the following main factors can be distinguished: 

– friction between the projectile or bullet and the rifling of the bore; 

– short-term pressure of powder gases during detonation of the charge in the 

longitudinal and transverse directions; 

– erosive wear of the bore as a result of firing; 

– chemical interaction of the combustion products of gunpowder with the metal of 

the walls, enhanced by high temperature; 

– environmental influences – moisture, heat, cold, light, dust, sand, low and high 

pressure, radiation and other similar factors [2-5]. 

Let’s look at some materials for making small arms barrels. 

Bronze is an alloy of copper with tin, as well as other components, except zinc and 

nickel, based on copper. Due to its high viscosity, bronze is a very reliable material 

that resists rupture of an overstressed barrel. Bronzes are insensitive to the effects of 

harmful environmental factors. This metal is not an expensive material, in addition, 

worn-out barrels can be sent for remelting and new barrels can be manufactured at 

minimal cost. However, in modern production of bronze barrels, they are rarely used 

due to their low strength and hardness, which prevents the use of ammunition that 

creates high gas pressure during detonation, and mainly during the assembly of 

multilayer barrels, including bronze pipes and a steel channel. 

Titanium alloys are low–density and non-magnetic in the presence of high strength. 

High cost, poor machinability, low heat resistance and high activity when interacting 
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with powder gases make these alloys unsuitable for manufacturing barrels of various 

weapons. 

Special heat–resistant cobalt-based alloys alloyed with nickel, chromium, 

molybdenum, and iron have high heat resistance and heat resistance, but have not 

been widely used due to the high cost of components, and these alloys are extremely 

difficult to process. 

Aluminum alloys (slumming, duralumin, etc.) have not been used due to their low 

mechanical properties, in particular, tensile strength, modulus of elasticity, heat 

resistance, and low heat resistance. 

Composite materials, which are various combinations of parts made of steel, 

plastic, ceramics, etc., are characterized by low weight, resistance to erosion by 

powder gases, and low visibility for metal detectors [7].  

The disadvantages of such materials include low thermal conductivity, high cost, 

low impact strength (in the case of a ceramic barrel, difficulty in manufacturing and 

poor maintainability), which determined the scope of their application – not for 

barrels of mass–produced army weapons, but for weapons used by special services. 

Currently, steels of various chemical compositions are considered to be the best 

materials that resist the entire range of adverse effects on the barrel. Steels are not 

expensive materials, are sufficiently technologically advanced in the case of mass 

production, do not contain scarce components, and are maintainable in the field if 

necessary. 

The classic steels for small arms barrels are steel grades 50, 50RA. The following 

grades of steel are also used: 30KHN2MFA, 30KHRA (barrels for the AK family of 

assault rifles are made from this steel, in particular), 30KHMA, 38KHMA [8]. 

In practice, corrosion-resistant steel of type A20X13 is also used. However, it is not 

suitable for mass-produced military weapons due to its low thermal conductivity and 

low strength properties. Barrels made of corrosion-resistant steels are installed only 

on hunting rifles. 

The choice of materials for the manufacture of the barrel is also determined by its 

manufacturability during processing. Since most small arms and barrel artillery are 

equipped with rifled barrels, the material must be well pressure-treated and 

machined. 
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Currently, the following processing methods are the most common [13-17]. 

The method of making barrels by cutting is the most accurate; it allows to obtain an 

almost ideal internal geometric shape of the channel in terms of the size of the fields 

and rifling, but a rather long processing time (the processing period of one barrel is 

from 2 to 8 hours) [18]. 

Rotary forging is a very fast method (~ 3 minutes per barrel production), which 

makes it possible to obtain barrels with a good internal surface and sufficient 

accuracy for most tasks. The disadvantage of this method is the extremely high cost 

of the equipment. During is the stretching of a carbide mandrel head through the 

bore. The head has a certain profile corresponding to the caliber, number and pitch 

of the rifling. The mandrel broaching operation itself takes from one minute to 

several tens of minutes, however, it requires very high-quality preparation, primarily 

in terms of the finishing size of the channel, its cleanliness, and lubricants [19].  

After pulling the mandrel, the hole is made of a larger caliber, and to obtain an 

accurate size and stress relief, the barrel is placed in a special furnace, where it 

slowly heats up and cools down for ~ 50 hours. The disadvantage of this method is 

the difficulty of selecting the thermal conditions to obtain the desired size of the 

barrel. Electrochemical etching – an electrode with a rifling profile is stretched 

through the channel and an electric current is applied, at the point of contact, the 

metal of the barrel is etched and rifling is obtained. 

 The method is quite accurate and fast, but it is not applicable to all steels. Current 

trends in improving the technology of manufacturing gun barrels can be clearly seen 

on the example of tank guns, for which the problems of increasing the destructive 

power of moving and stationary armored or reinforced targets by increasing the 

velocity of the projectile, as well as reducing the mass of the gun to lighten and 

reduce the volume of the turret are very urgent. In order to reduce the warping of the 

barrel, a thermo protective casing is used, which also performs a number of other 

functions. Thus, the use of high-rigidity composites contributes to the accuracy of 

guidance and the reduction of dynamic stresses associated with the high velocity of 

the projectile.  

The composite casing performs the function of reducing the radio visibility of the 

tank, and also hides the barrel heated after firing from detection by infrared guidance 
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systems of enemy tank destruction systems. The modern design of the muzzle brake 

requires that it be integrated with the barrel, so the high-strength steel used to make 

the barrel must be. 
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