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The AK-74 (Avtomat Kalashnikova model 1974) represents a pivotal evolution in small arms design, marking the

Soviet Union's transition from the 7.62x39mm intermediate cartridge to the 5.45x39mm high-velocity round.

Understanding the operational intricacies of this platform requires a deep dive into historical Soviet military

manuals, engineering specifications, and the modern adaptations found in high-end training replicas like those

produced by Cyma and ICS. This guide provides an exhaustive technical analysis of the AK-74 series, drawing

from official 1976 and 1988 Soviet operating instructions to provide a definitive resource for historians, engineers,

and enthusiasts alike.

Historical Context and Engineering Evolution

The development of the AK-74 was driven by the global shift toward small-caliber, high-velocity (SCHV) 

ammunition, popularized by the American 5.56x45mm NATO round. Soviet engineers, led by Mikhail Kalashnikov, 

aimed to create a rifle that offered reduced recoil, a flatter trajectory, and increased lethality through hydrostatic 

shock and tumbling characteristics of the projectile. The Official Soviet AK-74 Manualdetails not just a change in

caliber, but a refinement of the gas-operated system that had defined its predecessor, the AKM.

Key engineering changes included the introduction of a massive muzzle brake, which accounts for approximately

50% of recoil reduction and significantly minimizes muzzle climb. The bolt carrier was lightened to accommodate

the lower impulse of the 5.45mm round, and the extractor was enlarged to improve reliability during high-heat

operational cycles. These refinements ensured that the AK-74 maintained the legendary reliability of the

Kalashnikov platform while providing the accuracy required for modern engagement distances.

Core Technical Specifications: Real Steel vs. Training Replicas

To understand the mechanical framework of the AK-74, one must compare the baseline metrics of the original 

Soviet firearm with the specifications of modern training tools such as the Cyma CM048 and ICS AK 74 Series.

While the power sources differ (chemical propellant vs. electromechanical compression), the ergonomics and

manual of arms remain consistent.



Feature Soviet AK-74 (Original) Cyma CM048 (Airsoft) ICS AK 74 (AEG)

Caliber / Ammo 5.45x39mm 7N6 6mm BB 6mm BB

Action Gas-operated, Rotating bolt V3 Gearbox (Electric) V3 Split Gearbox

Muzzle Velocity 900 m/s (2,953 ft/s) ~120 m/s (400 FPS) ~115 m/s (380 FPS)

Effective Range 500m - 800m 50m - 65m 50m - 70m

Receiver Material Stamped Steel (1.0mm) Stamped Steel / Zinc Alloy Stamped Steel

Weight (Empty) 3.07 kg 3.40 kg 3.20 kg

The 8-Step Cycle of Operation

According to the 1988 technical manual, the AK-74 operates through a repeating cycle of eight distinct mechanical

steps. Understanding these is crucial for troubleshooting and maintenance.

1.  Feeding: As the bolt carrier group (BCG) moves forward under the tension of the recoil spring, the bottom lug 

of the bolt strips a fresh round from the magazine.

2.  Chambering: The bolt pushes the cartridge into the barrel's chamber.

3.  Locking: The bolt lugs engage the locking recesses in the trunnion. The AK-74 uses a dual-lug rotating bolt 

system.

4.  Firing: The hammer strikes the firing pin, igniting the primer of the 5.45mm cartridge.

5.  Unlocking: Gas enters the gas block through a port in the barrel, driving the piston and bolt carrier rearward. 

The cam path in the carrier rotates the bolt out of the locked position.

6.  Extracting: The extractor claw pulls the spent casing from the chamber.

7.  Ejecting: The casing strikes the fixed ejector on the receiver rail and is flung out of the ejection port.

8.  Cocking: The rearward moving bolt carrier resets the hammer into the seared position, ready for the next 

shot.

Detailed Component Analysis

The AK-74 is composed of several critical sub-assemblies. The Official Soviet AK-74 Manual categorizes these to 

facilitate field maintenance. High-quality manuals like those for the ICS AK 74also mirror this breakdown to assist

users in internal upgrades.

1. The Barrel and Gas Block

The barrel is chrome-lined to resist corrosion and withstand the high temperatures of rapid fire. The gas block is set

at a 90-degree angle (unlike the 45-degree angle of the AK-47) to reduce the shearing of the bullet jacket as it

passes the gas port, a critical requirement for the high-velocity 5.45mm round.

2. The Receiver and Trunnions

The receiver is a U-shaped stamping of steel. The front trunnion acts as the anchor point for the barrel and the 

locking interface for the bolt. In the Cyma CM048, this is often replicated using high-density zinc alloys or stamped

steel to provide a realistic weight and structural integrity.

3. The Trigger Group



The standard Soviet trigger group is a double-hook design that provides a robust, if somewhat heavy, pull. It

includes a rate reducer—a mechanical component that slightly delays the hammer's fall to ensure the bolt has fully

settled, which improves accuracy during automatic fire.

Operational Procedures: Loading, Firing, and Unloading

Strict adherence to the operator's manualis necessary to ensure safety and longevity of the platform. The

following procedures are derived from the 1976 and 1988 manuals.

Loading the Rifle

•  Ensure the safety selector is in the 'Safe' (top) position.

•  Insert a loaded magazine into the magazine well, hooking the front lug first and rocking it back until the catch 

clicks.

•  Move the selector to 'Auto' (middle) or 'Semi' (bottom).

•  Pull the charging handle fully to the rear and release it sharply. Do not ride the handle forward, as this may 

prevent the bolt from locking.

Unloading and Clearing

Safety protocols mandate a specific sequence for clearing the weapon:

1.  Press the magazine release and remove the magazine.

2.  Move the selector to a firing position.

3.  Pull the charging handle to the rear to extract any chambered round.

4.  Visually and physically inspect the chamber and the bolt face.

5.  Release the bolt, point the weapon in a safe direction, and pull the trigger to de-tension the hammer spring.

6.  Return the selector to 'Safe'.

Field Stripping and Maintenance Framework

The AK-74 Manual 1988emphasizes that regular maintenance is the key to the rifle's lifespan. Field stripping is

performed without tools and involves the following steps:

The Stripping Sequence

1.  Remove the Receiver Cover: Press the recoil spring guide button and lift the cover.

2.  Remove the Recoil Spring Assembly: Push the guide forward to clear the rear trunnion and pull it out.

3.  Remove the Bolt Carrier and Bolt: Pull the carrier to the rear, lift it out of the tracks, and then rotate the bolt to 

remove it from the carrier.

4.  Remove the Gas Tube: Rotate the handguard locking lever upward and lift the gas tube/upper handguard 

assembly.

Cleaning and Lubrication Matrix

Technical manuals specify different lubricants based on environmental conditions. Use the following guide for

maintenance:



Part Cleaning Method Lubricant Type

Barrel Bore Solvent-soaked patches followed by 
dry patches.

Light machine oil (RHS/GOST 
21150-75)

Gas Piston Scrape carbon with specialized tool or 
wire brush.

Dry or very light oil

Bolt Lugs Wipe clean of debris and old grease. Medium weight grease

Receiver Rails Remove dust and carbon buildup. Light oil or CLP

Comparative Evaluation: Cyma vs. ICS vs. Soviet Originals

When analyzing manuals such as the Cyma AK74 CM048 User Manual and the ICS AK 74 Series Manual, we

see distinct differences in the intended audience and technical depth. The Soviet manual focuses on ballistics,

terminal effects, and military formation drills. In contrast, airsoft manuals focus on electrical safety, hop-up

adjustment (the mechanism that applies backspin to the BB for range), and gearbox maintenance.

The ICS Split Gearbox Innovation

A notable technical departure mentioned in the ICS AK 74 Series Manualis the split gearbox design. This allows

the user to open the rifle much like the real steel version to access the compression components. This design

mirrors the "upper" and "lower" separation of modern Western rifles but applied to the AK aesthetic, providing an

educational bridge for those learning mechanical assembly.

The Cyma CM048 Reliability

The Cyma CM048 manual highlights the use of a V3 gearbox with 7mm bearings. This is widely considered the 

"workhorse" of the airsoft world, mimicking the AK-74's reputation for durability. The manual details the Hop-Up 

adjustment, which is a critical analog to the real rifle's iron sight adjustments for windage and elevation.

Troubleshooting and Failure Mode Analysis

Both real-world and replica platforms face specific failure modes. The following table identifies common issues and

their manual-prescribed solutions.



Symptom Probable Cause (Real 
Steel)

Probable Cause (Airsoft) Solution

Failure to Feed Damaged magazine feed 
lips or dirty ammunition.

Magazine spring tension or 
BB quality.

Replace magazine; clean 
feed path.

Failure to Fire Broken firing pin or dead 
primer.

Blown fuse or 
disconnected motor wire.

Inspect internals; check 
battery/fuse.

Failure to Eject Short cycling due to carbon 
in gas port.

Damaged tappet plate or 
nozzle.

Clean gas system; inspect 
gearbox.

Inconsistent Accuracy Worn rifling or loose 
muzzle brake.

Dirty inner barrel or torn 
hop-up bucking.

Replace barrel/brake; clean 
inner barrel.

Ballistics and Zeroing Procedures

The 1988 manual provides detailed instructions for zeroing the AK-74. The standard zero is performed at 100

meters with the rear sight set to '1'. The point of impact (POI) should be exactly on the point of aim (POA).

However, Soviet doctrine often utilized the "P" (Að - Postoyannaya) setting, which is a "battle zero." This allows the

shooter to hit a man-sized target from 0 to 440 meters by aiming at the beltline.

Mathematical Modeling of the 5.45x39mm Trajectory

The trajectory of the 7N6 5.45mm round can be modeled using a standard ballistic coefficient ($C_b$). The formula

for the drop ($D$) at distance ($t$) is generally expressed as:

D = (1/2) * g * t²

Where g is the acceleration due to gravity and t is the time of flight. Because the 5.45mm round travels at 900 m/s, 

its time of flight to 300m is only ~0.33 seconds, resulting in a very flat trajectory compared to the older 7.62mm 

rounds. This technical advantage is a core theme in the Official Soviet AK-74 Manual, as it increased the

probability of first-round hits for conscript soldiers.

Final Technical Summary

The AK-74 remains one of the most significant achievements in 20th-century arms design. Its reliance on a simple, 

long-stroke gas piston system combined with the advanced ballistics of the 5.45mm cartridge created a weapon 

system that was easy to maintain and highly effective in the field. Technical documentation, from the original Soviet 

manuals of 1976 and 1988 to the modern user guides for the Cyma CM048 and ICS AK 74, reveals a consistent

focus on mechanical efficiency and user accessibility.

Whether one is examining the metallurgical properties of the stamped receiver or the electrical resistance of an

AEG gearbox, the core principles of the AK-74—durability, simplicity, and reliability—persist. As training platforms

continue to evolve, they carry forward the technical legacy of Kalashnikov's design, ensuring that the manual of

arms for this legendary platform remains relevant for future generations of technical professionals and operators.
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