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Tanks and Combat Vehicles of the Warsaw Pact

Russell Phillips

Copyright 2017 Russell Phillips


Introduction


The Warsaw Pact (more formally, the "Treaty of Friendship, Co-operation, and Mutual Assistance") was formed on 14th May 1955. Officially, it was created in response to the formation of NATO in 1949, and the re-armament and integration of West Germany into NATO. Another, unacknowledged motive was a Soviet desire to control Eastern European military forces. The Warsaw Pact was disbanded at a meeting of defence and foreign ministers on 25th February 1991. The Soviet Union was dissolved the following December.



The signatories of the Warsaw Pact were:



Albania

Bulgaria

Czechoslovakia

German Democratic Republic (DDR)

Hungary

Poland

Romania

Soviet Union



In 1962, Albania supported China over the Soviet Union in the Sino-Soviet split. They severed relations with the Soviet Union and ended active participation in the Warsaw Pact. In 1968, Albania protested the invasion of Czechoslovakia, and later that year they formally withdrew from the treaty.



The Soviet military had a deeply ingrained culture of secrecy, to the point that soldiers were not told the designations of the vehicles they used. Whereas most Western armies believed that crews should be familiar with their own specific vehicle, the Soviet army believed that once a soldier had been taught to drive a tank or fire a gun, he would be able to drive any tank or fire any gun. It was common for a subset of a unit's vehicles to be used for training, allowing the remaining vehicles to be kept in better condition. If a vehicle was especially secret, the soldiers would be trained on a different model, while the secret vehicle was kept in storage. In time of war, the soldiers would be given a short time for familiarisation.



Warsaw Pact weapon systems tended to be simpler and less expensive than their Western counterparts. This was partly due to the experience of the Second World War, when the German advance meant that Soviet factories were overrun or had to be moved. During that war, simple weapons that did not require complex industrial processes, and which could be produced in great quantities, were highly valued. Western planners generally assumed that a third world war in Europe would be over quickly, but Soviet planners wanted to be able to continue production even after extensive damage had been inflicted on the country. User comfort was a much lower priority for Soviet designers than their Western counterparts, but ease of use was of the utmost importance. Warsaw Pact armies consisted primarily of short-term conscripts, and many Soviet soldiers spoke and read little to no Russian. Thus, it was important that the weapon systems should be rugged, simple to use, and easy to maintain.



In a similar vein, Warsaw Pact tactics tended to be much simpler than those in the West. Although it is easy to dismiss such straightforward tactics, it should be borne in mind that they were based on the experience gained during the Second World War, when a large Soviet army had defeated a smaller but technically superior German army. In the event of another war in Europe, the numerically superior Warsaw Pact armies would have faced smaller, technically superior NATO armies.



Soviet armoured vehicle designers used sloped armour to great effect for many years. Design of the T-34, which used sloped armour, started in 1937. Sloping armour increases the thickness of armour that a weapon has to penetrate. The effectiveness of sloping can be calculated using the formula Teff=T/Cos(x), where T is the thickness of the armour plate, x is the angle from vertical, and Teff is the effective thickness. The increase in effectiveness for various angles is given below:



10°: 1.02

20°: 1.06

30°: 1.15

40°: 1.31

50°: 1.56

60°: 2.00

70°: 2.92

80°: 5.76



In the above list and throughout this book, armour angles are given in degrees from the vertical: so 0° is vertical, and 90° is horizontal. To illustrate the dramatic effect that increasing the angle can have, consider the frontal hull armour of the T-62 tank. The armour was 102mm thick. The upper part was at an angle of 60° from vertical, the lower part 54° from vertical. A shell striking the upper part would have to pass through 204mm of armour, twice the thickness of the actual armour plate. The effective thickness of the lower part was 174mm — still significantly more than vertical armour, but much less than the upper, because of just 6° difference in angle. In the vehicle listings, where the armour is at an angle, the effective armour thickness is listed in square brackets.



Combat experience in Afghanistan highlighted some shortcomings in vehicle designs. The Soviet army was organised and equipped for a large-scale war in Western Europe or China. It was ill-equipped for fighting a counter-insurgency war in a mountainous region like Afghanistan. Vehicle crews often had difficulty engaging targets high above them due to the limited elevation of their weapons. This experience led to vehicle armament being given greater maximum elevation, to allow engagement of targets on high ground. This had the secondary effect of allowing some limited use against helicopters.



Tanks


The wartime T-34/85 was considered by many to be one of the best, if not the best, tank design of the Second World War. Despite development of new tanks with larger, more powerful guns, the T-34/85 was kept in service with the Soviet army until the 1960s, with some Soviet client states keeping it in service for many more years. The T-44 was accepted into service in late 1944 as an improvement on the T-34. This had some teething problems, and was only produced in limited numbers, but formed the basis for the later T-54.



In the late 1950s, Khrushchev, a proponent of missiles over guns, ordered designers to investigate the possibility of tanks armed with missiles instead of guns. Despite widespread opposition to the idea, work continued after Khrushchev's removal from power, and eventually led to the deployment of gun-launched anti-tank missiles such as the AT-8 Songster.



The Soviet Union exported many tanks during the Cold War, to Warsaw Pact nations as well as other countries. The T-54 and T-55 in particular were widely exported. Care should be taken when comparing the effectiveness of exported tanks against Western tanks. Export models, especially those exported to non-communist countries, were not always of an equivalent standard to domestic tanks, and the operating country would sometimes choose to use cheaper, locally-produced ammunition rather than buying ammunition from the Soviet Union. In addition, the armour on export models of the T-72 was less effective than that fitted to domestic models.



It is interesting to note that by the mid-1970s the Soviet army had three largely similar tanks in production: the T-64, T-72, and T-80. Despite the communist system of government, there were three major competing tank design bureaus, and each used political influence to get their own design into service with the Soviet army.



Western analysts predicted that the use of composite armour would change the shape of Soviet tank turrets from the curved shape previously used, to an angular shape similar to the British Challenger or US M1 Abrams. Turret shapes did become less curved with the introduction of composite armour on the T-64, but they remained far less angular than those of Western tanks fitted with composite armour.


T-34/85


The original T-34, armed with a 76mm gun, entered service in 1940. Many changes were introduced during the Second World War, the main one being the replacement of the 76mm gun with an 85mm weapon, the new vehicle designated the T-34/85. It was still an important tank at the end of the war, and production continued in the Soviet Union until 1950. Czechoslovakia began production in 1951, followed by Poland in 1953, with the Polish vehicles incorporating several improvements. In the 1960s, some T-34/85s were taken out of storage and fitted with the same wheels and engines as the T-54, as well as mountings for a deep-wading snorkel.
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T-34/85


The hull of the T-34/85 was of all-welded construction. The driver sat at the front left, with a bow machine gunner to his right. The fighting compartment was behind them, and the engine and transmission at the rear. The commander and gunner were on the left in the turret, with the loader on the right. All three were provided with periscopes; the loader had a hatch, and the commander had a cupola. On some models, the cupola could be traversed through 360°, and one model allowed the commander to line up the gun on a target.



External fuel tanks could be fitted to the sides and rear to provide additional range, and would be used before using the fuel in the internal tank. There was no NBC system or night-fighting equipment fitted.



The original main armament was the D5-T85 gun, but this was soon replaced by the ZIS-S53. Two 7.62mm DTM machine guns were fitted: one mounted co-axially with the main armament, and one on the right side of the front hull. These were fed from 63-round magazines. Some countries fitted a 12.7mm DShKM anti-aircraft machine gun on the turret roof.


Specifications: T-34/85


Crew: 5

Combat weight: 32 tonnes

Length: 6.19m (8.08m including gun)

Width: 3m

Height: 2.74m

Ground clearance: 0.38m

Maximum road speed: 55km/hour

Maximum road range: 300km

Gradient: 60%

Vertical obstacle: 0.73m

Trench: 2.5m


Armament:


1x 85mm ZIS-S53 gun

2x 7.62mm DTM MG


Armour:


Hull front: 46mm @ 60° [Effective: 92mm]

Hull side: 46mm @ 40° [Effective: 60mm]

Hull rear: 47mm @ 50° [Effective: 73mm]

Hull top: 20mm

Belly: 20mm

Turret front: 90mm

Turret mantlet: 250mm

Turret sides: 75mm

Turret rear: 60mm

Turret top: 20mm


T-44


Development of the T-44 was complete by 1944, but it was not produced in large numbers. Armed with the same 85mm gun as the T-34/85 in a similar turret, it had a new hull, which was both easier to manufacture and provided better protection. The engine was improved, but the new transmission was unreliable. By the end of the war, it was becoming increasingly obvious that the 85mm gun was insufficient. It could not penetrate the King Tiger's armour, and could only penetrate the German Panther at under 500m. Possibly of greater concern, the Soviets had acquired an American M26 Pershing under Lend-Lease, and they soon discovered that the 85mm gun could not penetrate the M26's armour.
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T-44


The Soviet army had a 100mm gun available, the D-10, which had been proven in the SU-100 tank destroyer. Experiments were carried out fitting D-10s in both T-34s and T-44s, the vehicles being designated T-34-100 and T-44-100, respectively. Both were found to be workable designs, but by this time progress on the T-54 had reached the prototype stage. Designed from the outset for the 100mm gun, this was clearly a better design, and so no further work was done on the T-34-100 or T-44-100.


Specifications: T-44


Crew: 4

Combat weight: 32 tonnes

Length: 6.07m (7.65m including gun)

Width: 3.25m

Height: 2.46m

Ground clearance: 0.51m

Maximum road speed: 53km/hour

Maximum road range: 350km

Armour: Up to 120mm


Armament:


1x 85mm ZIS-S53 gun (58 rounds)



2x 7.62mm DTM MG


IS-3


The IS-3 was developed as an improvement of the wartime IS-2, with a new turret and hull. Limited production began in the spring of 1945, but it was never used in combat. IS series heavy tanks were included in Soviet tank and mechanised divisions until the late 1950s, as well as being deployed in limited numbers by non-Soviet Warsaw Pact armies. Later, they were only assigned to special units, and were removed from Soviet combat units entirely by the late 1960s.
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IS-3


The driver's compartment was in the front, with the fighting compartment in the centre and the engine in the rear. The driver sat in the centre of his compartment, with a single-piece hatch cover with integrated periscope. The commander and gunner were in the left of the turret, with the loader to their right. The commander had a cupola, and a hatch was provided for the loader.



Long-range fuel tanks could be fitted on the rear hull sides. The IS-3 had no NBC protection or night-vision equipment. The main armament was a 122mm D-25 gun, which had a double-baffle muzzle brake. A 7.62mm DTM machine gun was mounted co-axially with the main armament, and a 12.7mm DShKM machine gun was fitted to the roof for anti-aircraft use.


Specifications: IS-3


Crew: 4

Combat weight: 45.8 tonnes

Length: 6.77m (9.75m including gun)

Width: 3.07m

Height: 2.44m

Ground clearance: 0.46m

Maximum road speed: 37km/hour

Maximum road range: 150km

Gradient: 60%

Vertical obstacle: 1m


Armament:


1x 122mm D-25 (28 rounds)

1x 7.62mm DTM MG (1,500 rounds)

1x 12.7mm DShKM MG (250 rounds)


Armour:


Turret front: 160mm

Turret side: 100mm

Mantlet: 200mm

Hull glacis: 120mm @ 55º [Effective: 209mm]

Hull sides: 60mm @ 60º [Effective: 120mm]

Hull top: 25-45mm

Hull rear: 60-90mm

Belly: 20-35mm


IS-10/T-10


After the end of the Second World War, development of the IS series of heavy tanks continued, eventually culminating in the IS-10, armed with a 122mm D-25TA gun. It was accepted for service in 1952, but the tank was renamed the T-10 after Stalin's death in 1953.
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T-10M


The hull was made of rolled armour, divided into three compartments. The driver was in the front, the fighting compartment in the centre, and the engine in the rear. The turret was cast steel. The gunner and commander were positioned to the left of the gun, the loader to the right. Armament consisted of a 122mm D-25TA gun with a double-baffle muzzle brake, a 12.7mm DShKM co-axial machine gun, and another 12.7mm DShKM anti-aircraft machine gun at the loader's hatch.



In 1956, the T-10A added stabilisation for the main gun in the vertical plane. In 1957 the T-10B added stabilisation in both vertical and horizontal planes, and two infra-red searchlights, one to the right of the main armament and one forward of the commander's hatch. The T-10M was introduced later in 1957. This version had NBC protection and a new M-62-T2 gun with a multi-baffle muzzle brake. The 12.7mm DShKM machine guns were replaced with 14.5mm machine guns (KPVT in the co-axial mount, KPV at the loader's hatch). The T-10M was produced at two different plants, with incompatible parts, until 1962, when a single design was finally settled on. From 1963, T-10Ms were fitted with deep-wading snorkels, and from 1967 they were supplied with APDS and HEAT ammunition.


Specifications: IS-10/T-10 (T-10M in parentheses)


Crew: 4

Combat weight: 50 tonnes (52 tonnes)

Length: 7.04m (9.88m including gun) (10.6m including gun)

Width: 3.56m

Height: 2.25m (2.43m)

Ground clearance: 0.43m

Maximum road speed: 42km/hour

Maximum road range: 250km (420km with long-range fuel tanks)

Gradient: 62.5%

Vertical obstacle: 0.9m

Trench: 3m


Armament:


1x 122mm D-25TA gun (30 rounds) (1x 122mm M-62-T2, 30 rounds)

2x 12.7mm DShKM MG (1x 14.5mm KPV, 1x 14.5mm KPVT)


Armour:


Hull front upper: 120mm @ 60° [Effective: 240mm]

Hull front lower: 100mm @ 55° [Effective: 174mm]

Hull side: 90mm @ 60° [Effective: 180mm]

Hull rear upper: 60mm @ 30° [Effective: 69mm]

Hull rear lower: 30mm @ 50° [Effective: 47mm]

Hull top: 35mm

Belly: 20mm

Turret front: 250mm

Turret mantlet: 250mm

Turret sides: 75-115mm

Turret rear: 60mm

Turret top: 30mm


PT-76


After the Second World War, the Soviet army decided that it needed a new light tank and armoured personnel carrier. Both were to be amphibious and share automotive components. This requirement led to the PT-76 light tank and BTR-50P APC. Prototypes were completed in 1950, and the PT-76 entered service the following year. The original PT-76 lacked NBC protection and infra-red night-vision equipment.
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PT-76B


The PT-76 was fully amphibious, the only preparation for swimming being to switch on the electric bilge pumps (a manual pump was also fitted for emergency use) and erect the trim vane at the front of the hull. In the water, the vehicle was propelled by a pair of water jets, and steered by closing a hatch over one of the jets.



Main armament was an unstabilised 76.2mm D-56T gun, with a 7.62mm SGMT mounted co-axially. In 1962, the PT-76B was introduced, with the D-56T replaced by a 76.2mm D-56TM gun. The D-56TM was stabilised in both vertical and horizontal planes, had a bore evacuator, and a double-baffle muzzle brake in place of the slotted muzzle brake on the D-56T. The PT-76B also had NBC protection for the crew, a modified hull shape to improve buoyancy in the water, and a pair of auxiliary fuel tanks, each with a capacity of 95 litres.



Starting in 1967, overhauled PT-76s had the co-axial SGMT machine gun replaced with a newer PKT machine gun. Improved communication systems and infra-red night-vision equipment were also fitted.


Specifications: PT-76B


Crew: 3

Combat weight: 14.6 tonnes

Length: 6.91m (7.63m including gun)

Width: 3.14m

Height: 2.26m

Ground clearance: 0.37m

Maximum road speed: 44km/hour

Maximum road range: 370km

Gradient: 70%

Vertical obstacle: 1.1m

Trench: 2.8m


Armament:


1x 76.2mm D-56TM gun (40 rounds)

1x 7.62mm SGMT MG (later 1x 7.62mm PKT) (1,000 rounds)


Armour:


Hull front upper: 11mm @ 80° [Effective: 63mm]

Hull front lower: 14mm @ 45° [Effective: 20mm]

Hull side: 14mm

Hull rear upper: 7mm

Hull rear lower: 7mm @ 45° [Effective: 10mm]

Hull top: 7mm

Belly: 5mm

Turret front: 17mm @ 35° [Effective: 21mm]

Turret mantlet: 11mm @ 33° [Effective: 13mm]

Turret sides: 16mm @ 35° [Effective: 20mm]

Turret rear: 11mm @ 35° [Effective: 13mm]

Turret top: 8mm


T-54


Design work on the T-54 began in 1944. The first prototype was built in 1945, with low-rate production starting in 1947. Full production started in 1953. Initially, the T-54 did not have NBC protection, though this was added to later models and retrofitted to existing vehicles. Turret traverse and gun elevation was manual.
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T-54


Main armament was an unstabilised 100mm D-10T gun, with a 7.62mm SGMT machine gun mounted co-axially with the main armament. A second 7.62mm SGMT machine gun was positioned in a fixed mount at the centre of the glacis plate, operated by the driver. A 12.7mm DShKM anti-aircraft machine gun was mounted at the loader's hatch.



In 1955, the T-54A replaced the unstabilised D-10T with the 100mm D-10TG, which had a fume extractor, stabilisation in the vertical plane, and powered elevation (but not traverse). This model also introduced a snorkel for deep wading and an automatic fire-suppression system. The T-54A was manufactured in Czechoslovakia and Poland as well as the Soviet Union.



The T-54B, introduced in 1957, added an infra-red searchlight and driving lights. This model was fitted with the 100mm D-10T2S gun, stabilised in both vertical and horizontal planes. All of these improvements were retrofitted to earlier models. The Poles designated this variant the T-54AM, and this designation was sometimes erroneously used in the West to identify Soviet vehicles of this type.



The TO-54 variant mounted a flamethrower in place of the co-axial machine gun, with a maximum range of around 160m. The T-54AK was a command variant of the T-54A, with extra communications equipment and a reduced ammunition load. The Poles made the T-54AD command version, which had an extension on the turret rear to accommodate the extra radios.



Some T-54As and T-54Bs were upgraded to the same specification as the T-55M, and were designated T-54M.


Specifications: T-54


Crew: 4

Combat weight: 36 tonnes

Length: 6.04m (9m including gun)

Width: 3.27m

Height: 2.4m

Ground clearance: 0.43m

Maximum road speed: 50km/hour

Maximum road range: 510km (720km with long-range fuel tanks)

Gradient: 60%

Vertical obstacle: 0.8m

Trench: 2.7m


Armament:


1x 100mm D-10T, D-10TG, or D-10T2S gun (34 rounds)

2x 7.62mm SGMT MG (3,000 rounds)

1x 12.7mm DShKM MG (500 rounds)


Armour:


Hull front upper: 97mm @ 58° [Effective: 183mm]

Hull front lower: 99mm @ 55° [Effective: 173mm]

Hull side upper: 79mm

Hull side lower: 20mm

Hull rear: 46mm

Hull top: 33mm

Belly: 20mm

Turret front: 203mm

Turret sides: 150mm

Turret rear: 64mm

Turret top: 39mm


T-55


The T-55, introduced in 1958, was a development of the T-54 with a new turret mounting the 100mm D-10T2S gun, stabilised in both vertical and horizontal planes. The 12.7mm anti-aircraft machine gun was removed, 100mm ammunition stowage was increased, and an improved engine was fitted.
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T-55


In 1961, the T-55A added radiation shielding and protection from nuclear fallout. The 7.62mm SGMT was replaced with the 7.62mm PKT, and the bow-mounted MG was removed. This was the first Soviet tank to be able to create smoke by injecting fuel into the exhaust, a common feature in later tanks. An NBC protection system and night-vision equipment for driver, commander, and gunner were fitted.



During the 1970s, a 12.7mm DShKM anti-aircraft machine gun was fitted to the loader's hatch on new and existing T-55s.



During the early 1980s, three new models of T-55 were introduced: the T-55M, T-55AD, and T-55MV. The T-55AD was fitted with the Drozd missile-defence system, the T-55MV had explosive reactive armour (ERA). The T-55AD and T-55M also had laminated appliqué armour added to the hull glacis plate.



All three new models had a range of other improvements:



	Thermal sleeve for the main gun barrel

	AT-10 Stabber gun-launched ATGM

	Improved fire-control system with ballistic computer and laser rangefinder

	Laminated appliqué armour on the turret

	Side skirts of steel-reinforced rubber

	Extra belly armour for improved protection against mines

	Improved NBC protection, adding protection from chemical and biological agents

	Napalm protection system

	Smoke grenade launchers

	Improved engine and suspension

	Improved radio (R-173)




A flamethrower variant, the TO-55, saw service with the Soviet army and naval infantry. The co-axial machine gun was replaced by a flamethrower with a maximum range of 200m. 460 litres of fuel were carried for the flamethrower, at the cost of reduced ammunition for the main armament.



Command variants of most T-55 models were produced, these having a "K" suffix (T-55K, T-55MK etc.). Command variants had extra communications equipment and an on-board generator. To make space for this extra equipment, fewer rounds for the main gun were carried.


Specifications: T-55


Crew: 4

Combat weight: 36 tonnes

Length: 6.2m (9m including gun)

Width: 3.27m

Height: 2.35m

Ground clearance: 0.43m

Maximum road speed: 50km/hour

Maximum road range: 460km (650km with long-range fuel tanks)

Gradient: 60%

Vertical obstacle: 0.8m

Trench: 2.7m


Armament:


1x 100mm D-10T2S gun (43 rounds)

1x 7.62mm SGMT MG (3,500 rounds) (T-55A: 1x 7.62mm PKT MG)

(from the 1970s) 1x 12.7mm DShKM MG (500 rounds)


Armour:


Hull front upper: 97mm @ 58° [Effective: 183mm]

Hull front lower: 99mm @ 55° [Effective: 173mm]

Hull side upper: 79mm

Hull side lower: 20mm

Hull rear: 46mm

Hull top: 33mm

Belly: 20mm

Turret front: 203mm

Turret sides: 150mm

Turret rear: 64mm

Turret top: 39mm


T-62


The T-62 was developed from the T-55. Some components, such as the NBC protection and the fording and fire-detection/suppression systems, were carried over from the T-55. The engine and transmission were also the same, although engine cooling was improved. The T-62 did, however, have a wider turret and a longer, wider hull. The main armament was a 115mm 2A20 smoothbore gun, stabilised on two axes and fitted with a stadiametric rangefinder. After firing, the gun moved to an elevation of +3°30' and automatically ejected the spent case through an ejection port in the turret rear. Unlike later tanks, this was not a full autoloader, and the next round still had to be loaded manually. The T-62 was the first tank to mount a smoothbore gun, although the Soviet army had accepted a smoothbore towed anti-tank gun (the 100mm T-12) into service in 1961. The gun was relatively cheap to manufacture, and the APFSDS ammunition gave greater armour penetration, but was more expensive than traditional APDS. The 115mm APFSDS offered penetration of 228mm at 1,000m. By contrast, the T-55's 100mm AP-T round could only penetrate 185mm at the same range.
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T-62


Early production T-62s had protection against nuclear fallout, but not chemical or biological agents. Later T-62s added a chemical filter to provide protection against these threats. The T-62 was not used as a basis for specialised engineering and recovery vehicles; instead, the cheaper T-55 chassis continued to be used.



During its time in service, a number of improvements were introduced to the T-62. In 1972, the T-62 Model 1972 added a 12.7mm DShKM anti-aircraft machine gun over the loader's position. In 1975, the T-62 Model 1975 added a laser rangefinder over the 115mm gun. In 1983, Model 1975 vehicles were fitted with a new engine and the Drozd missile-defence system. Appliqué armour was added to the glacis plate, and the R-173 communications system was fitted. These vehicles were designated T-62D.



Also in 1983, the T-62M was introduced. This had appliqué armour on the glacis plate and distinctive horseshoe-shaped armour added to the turret front. Belly armour was added to the hull floor to improve protection against mines, and rubber side skirts were fitted to provide some protection against HEAT warheads. In addition, the fire-control system was improved and a guidance system for the AT-10 Stabber laser beam-riding ATGM was fitted. This fired the same 100mm missile as the T-55, but had extra guiding rings to compensate for the wider barrel. Eight smoke grenade launchers were fitted to the right of the turret, and the R-173 communications system was added. The T-62MV added ERA to the T-62M in place of the appliqué armour on the glacis plate and horseshoe-shaped armour on the turret.



The TO-62 was a flamethrower variant of the T-62. The flamethrower was mounted co-axially with the 115mm main gun, replacing the co-axial machine gun. It had an effective range of around 200 metres.



The T-62K was a command variant, which first appeared in 1973. It had an improved navigation system and an electric charging system, and it carried four fewer rounds of 115mm ammunition. A command variant of the T-62M was also produced, designated the T-62MK.


Specifications: T-62


Crew: 4

Combat weight: 40 tonnes

Length: 6.63m (9.34m including gun)

Width: 3.3m

Height: 2.4m

Ground clearance: 0.43m

Maximum road speed: 50km/hour

Maximum road range: 450km

Gradient: 60%

Vertical obstacle: 0.8m

Trench: 2.85m


Armament:


1x 115mm 2A20 gun (40 rounds)

2x 7.62mm PKT MG (2,500 rounds)

T-62M: 1x 12.7mm DShKM MG (300 rounds)


Armour:


Hull front upper: 102mm @ 60° [Effective: 204mm]

Hull front lower: 102mm @ 54° [Effective: 174mm]

Hull side upper: 79mm

Hull side lower: 15mm

Hull rear: 46mm

Hull top: 31mm

Belly: 20mm

Turret front: 242mm

Turret sides: 153mm

Turret rear: 97mm

Turret top: 40mm


T-64


The T-64 design introduced some radical changes from previous designs, which led to the engine, transmission, suspension, and automatic loader all being unreliable.
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T-64BV


It was powered by a 5TDF multi-fuel engine using opposing pistons, making it relatively small. Main armament was a 115mm 2A21 smoothbore gun with an automatic loader and coincidence optical rangefinder. A 12.7mm NSVT machine gun was fitted to the turret roof for anti-aircraft use, and could be fired remotely from within the turret. The turret and hull both had steel armour, with ceramic inserts for improved protection against HEAT warheads. Fold-out armoured panels (sometimes referred to as gills) were fitted to the sides to give added protection to the suspension. Two snorkels were carried for deep wading: one was fitted to the turret, the other to the engine. This initial version entered service in 1967, with production limited to about 600, all of which were later rebuilt to the T-64A or T-64B configuration and designated T-64R.



In 1969, the T-64A entered service. The Soviet army had acquired access to an M-60A1 provided by an Iranian defector, and this prompted the replacement of the 115mm gun with a 125mm 2A26M2 smoothbore gun, which had a thermal sleeve and was paired with an improved fire-control system. Smoke dischargers were fitted to the turret, and the turret armour was improved. A self-entrenching blade and fittings for mine-clearing equipment were added to the hull front.



The T-64B entered service in 1976. This had a new type of armour in the hull and turret, which was thinner than that used in previous models, while still giving equivalent levels of protection. Side skirts were fitted to improve protection to the suspension, and it had a napalm-resistant defence system. A new fire-control system was fitted, incorporating a ballistic computer and laser rangefinder. The AT-8 Songster ATGM was added, each tank carrying six missiles. This missile system could also be used against helicopters. Some tanks, designated T-64B1, did not have the AT-8 system. Some T-64Bs were fitted with ERA and designated T-64BV.



A command variant, the T-64AK, was accepted for service in 1973. This variant had an additional HF radio, navigation equipment, and auxiliary generator. It did not have a roof-mounted AA machine gun, and carried a 10m tall telescopic mast which could be deployed when stationary.



All T-64 models incorporated full NBC protection.


Specifications: T-64B


Crew: 3

Combat weight: 39.5 tonnes

Length: 7.4m (9.9m including gun)

Width: 3.38m (4.64m including side skirts)

Height: 2.2m

Ground clearance: 0.38m

Maximum road speed: 75km/hour

Maximum road range: 400km (550km with long-range fuel tanks)

Gradient: 60%

Vertical obstacle: 0.8m

Trench: 2.28m


Armament:


1x 125mm 2A26M2 gun (36 rounds, 6 missiles)

1x 7.62mm PKT MG (1,250 rounds)

1x 12.7mm NSVT MG (300 rounds)


Armour:


Hull front upper: 200mm @ 68° [Effective: 534mm]

Hull front lower: 100mm @ 60° [Effective: 200mm]

Hull side: 80mm

Hull rear upper: 45mm

Hull rear lower: 20mm @ 70° [Effective: 58mm]

Hull top: 15-30mm

Belly: 20mm

Turret front: 250mm

Turret mantlet: 250mm

Turret sides: 120-200mm

Turret rear: 60mm

Turret top: 30mm


T-72


The T-72 was initially accepted for service with the Soviet army in 1973, and was fully operational by 1975. It had a 125mm 2A26M smoothbore gun with an optical coincidence rangefinder and computer-assisted fire-control system. A 12.7mm NSV anti-aircraft machine gun was mounted on the commander's cupola. Unlike the NSVT fitted to the T-64, it could not be fired remotely from within the turret, and the commander had to open his hatch to operate the weapon. The turret had cast armour, up to 280mm thick, and the glacis plate had 200mm-thick laminated armour. Fold-out armoured panels were fitted to the sides to give added protection against HEAT warheads.
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T-72A


In 1979, the T-72A was introduced. This had a laser rangefinder to replace the earlier optical model, and a 125mm 2A46 smoothbore gun in place of the original 2A26M. Side skirts replaced the fold-out panels, and extra laminate armour was added, particularly to the turret. This model became known as the "Dolly Parton" because of the appearance of the thick extra armour on the turret front. Smoke dischargers were added to the turret, and improved night-vision equipment was fitted.



From 1985, some T-72As were fitted with ERA and designated T-72AV. An export version of the T-72A, designated T-72M, was offered from 1980. This variant was equipped with less-effective armour and a different NBC protection system. In 1982, the T-72M1 was offered for export. This had an additional 16mm armour plate on the glacis and improved turret armour.



The T-72B entered service in 1985, with a new type of composite armour. This was a variant of the armour used on the T-80U, and offered much better protection than earlier versions. This model was nicknamed the "Super Dolly Parton", and also added 20mm of appliqué armour to the glacis plate. It had a 125mm 2A46M gun, capable of firing the AT-11 Sniper laser beam-riding ATGM. Smoke dischargers were fitted on either side of the turret. A variant designated T-72B1 did not have the AT-11 capability. Both T-72B and T-72B1 were sometimes fitted with ERA.



In 1990, the T-72BM entered production, the last variant to enter production before the Soviet Union collapsed. This had the same fire-control system as the T-80U, Kontakt-5 ERA, and the Shtora-1 electronic countermeasures suite. Shtora-1 included optical jammers to defeat SACLOS missiles and a laser warning system to warn the occupants about laser designators and rangefinders. Kontakt-5 was an advanced form of reactive armour, capable of reducing the effectiveness of APFSDS rounds as well as HEAT and HESH warheads.



The T-72K was the commander's variant of the T-72. This had extra radios, and battalion and regimental command vehicles also carried a 10m aerial which could be erected when the vehicle was stationary. Similar variants of the T-72A and T-72B were designated T-72AK and T-72BK, respectively.



All T-72 models incorporated full NBC protection. They all had a self-entrenching blade mounted at the front, an unditching beam at the rear, and fittings for mine-clearing equipment. All models could carry a pair of 200-litre fuel drums at the rear (these could be jettisoned if necessary) and a deep-wading snorkel. Preparation for deep wading took 20 minutes. Once the water obstacle had been crossed, it took two minutes to make the tank ready for action.


Specifications: T-72B


Crew: 3

Combat weight: 46.5 tonnes

Length: 7m (9.5m including gun)

Width: 3.37m (3.59m including side skirts)

Height: 2.2m

Ground clearance: 0.49m

Maximum road speed: 60km/hour

Maximum road range: 480km (550km with long-range fuel tanks)

Gradient: 60%

Vertical obstacle: 0.85m

Trench: 2.8m


Armament:


1x 125mm 2A46M gun (45 rounds, 6 missiles)

1x 7.62mm PKT MG (2,000 rounds)

1x 12.7mm NSV MG (300 rounds)


Armour:


Hull front upper: 220mm @ 68° [Effective: 587mm]

Hull front lower: 100mm @ 55° [Effective: 174mm]

Hull side: 80mm

Hull rear upper: 45mm @ 50° [Effective: 70mm]

Hull rear lower: 20mm @ 55° [Effective: 35mm]

Hull top: 15-30mm

Belly: 20mm

Turret front: 280mm

Turret mantlet: 280mm

Turret sides: 120-300mm

Turret rear: 60mm

Turret top: 45mm


T-80


The T-80 was a similar design to the T-64 and T-72, mounting a 125mm 2A46 smoothbore gun with autoloader. However, it was powered by a gas turbine engine instead of the more traditional diesel. This was expensive and used a great deal of fuel, but provided excellent performance. Initial production of the T-80 started in 1976. Full-scale production began in 1978 with the T-80B. This had improved composite turret armour, and improvements to the fire-control system, including a laser rangefinder to replace the original optical unit. In 1981, the T-80B was deployed to Group of Soviet Forces Germany (GSFG). The T-80B was fitted with the AT-8 Songster radio-controlled ATGM and carried four missiles, which were fired from the main gun.
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T-80U


Two add-on armour upgrades were introduced. In the early 1980s, it was realised that 105mm APFSDS ammunition could penetrate the laminate armour on the glacis plate of the T-80B, and so 20mm of steel appliqué armour was added. In 1983, Kontakt-1 ERA started to be fitted to the T-80 fleet. T-80s with ERA were given a V suffix, and the existing T-80Bs were upgraded to the T-80BV configuration.



The T-80U was introduced in 1985, with a new type of laminate armour, Kontakt-5 ERA, 125mm 2A46M-1 gun, and a new fire-control system. It had the AT-11 Sniper laser beam riding ATGM system with six missiles, fired from the main gun. The gunner was provided with a thermal imaging sight, with a secondary monitor for the commander. The commander could aim and fire the NSVT AA MG from under cover. It also had an auxiliary power unit, which allowed important sub-systems to be powered without running the main engine. Production of this model was relatively limited. In 1988, a T-80U with a diesel engine, the T-80UD, went into production. This sacrificed speed for lower production, fuel, and maintenance costs.



From 1989, the Shtora-1 ECM suite was fitted to the T-80 fleet.



Command variants of the T-80B and T-80BV were designated T-80BK and T-80BVK, respectively. These carried extra communications equipment, but sacrificed the AT-8 Songster ATGM system. The T-80UK was the commander's version of the T-80U. As well as extra communications equipment, it had extra navigation systems, an auxiliary generator, and an improved fire-control system.



All T-80 models incorporated full NBC protection and fire-detection/suppression systems. They all had a self-entrenching blade mounted at the front, an unditching beam at the rear, internal and external communications equipment, and fittings for mine-clearing equipment.


Specifications: T-80B (T-80U in brackets)


Crew: 3

Combat weight: 42.5 tonnes (46 tonnes)

Length: 7.4m (9.9m including gun) (7m, 9.66m including gun)

Width: 3.4m (3.59m)

Height: 2.2m

Maximum road speed: 70km/hour

Maximum road range: 335km (440km with long-range fuel tanks)

Vertical obstacle: 1m

Trench: 2.85m


Armament:


1x 125mm 2A46 gun (36 rounds, 4 missiles) (1x 125mm 2A46M-1 gun with 45 rounds, 6 missiles)

1x 7.62mm PKT MG (1,250 rounds)

1x 12.7mm NSVT MG (500 rounds)


Armour:


Hull front upper: 200mm @ 68° [Effective: 534mm]

 220mm [Effective: 587mm] from the early 1980s

Hull front lower: 100mm @ 55° [Effective: 174mm]

Hull side: 80mm

Hull rear upper: 45mm @ 50° [Effective: 70mm]

Hull rear lower: 20mm @ 55° [Effective: 35mm]

Hull top: 15-30mm

Belly: 20mm

Turret front: 450mm

Turret mantlet: 250mm

Turret sides: 120-400mm

Turret rear: 60mm

Turret top: 60mm


TR-77-580 (Romania)


This was a locally built, modified T-55. Outwardly similar to the Soviet tank, it was longer, with six spoked road wheels on each side, and a distinct gap between the first and second wheels. A sheet steel skirt was fitted over the upper part of the running gear on each side.



The 100mm main armament was built in Romania, and was mounted in a locally designed and built cast turret. A 7.62mm machine gun was mounted co-axially with the main armament, and a 12.7mm anti-aircraft machine gun was fitted to the turret roof. Ammunition boxes for the 12.7mm machine gun were fitted on both sides of the turret. An unditching beam was carried at the rear of the hull, with a pair of long-range fuel tanks above it.


Specifications: TR-77-580


Crew: 4

Combat weight: 46 tonnes

Length: 9.25m (including gun)

Width: 3.3m

Height: 2.4m

Maximum road speed: 50km/hour

Maximum road range: 380km


Armament:


1x 100mm rifled gun (50 rounds)

1x 7.62mm MG (3,500 rounds)

1x 12.7mm MG (500 rounds)


Armour:


Hull front: 200mm

Turret front: 320mm


TR-85 (Romania)


The TR-85 looked similar to the Soviet T-55, but could be distinguished by the road wheels, since the TR-85 had six, to the T-55's five. It was based on the Soviet tank, with a new suspension and engine. The 100mm main armament was fitted with a fume extractor and thermal sleeve. A laser rangefinder was mounted above the gun mantlet. Boxes of ammunition for the 12.7mm machine gun were mounted on the turret sides and rear, with a stowage box on the turret left. A sheet steel skirt, ribbed for greater strength, protected the upper part of the running gear.
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TR-85


The driver sat at the front left, and was provided with infra-red night-vision equipment. The glacis was fitted with ribs and a splashboard. Two headlamps were fitted on the right side of the glacis. The gunner and commander both had infra-red night sights.



An unditching beam was fitted at the rear of the hull, and two extra fuel tanks could be mounted above it. The TR-85 was provided with NBC protection and a deep-wading snorkel, mounted on the hull rear when not in use.


Specifications: TR-85


Crew: 4

Combat weight: 43.3 tonnes

Length: 9.96m (including gun)

Width: 3.44m

Height: 3.1m

Maximum road speed: 60km/hour

Maximum road range: 310km

Vertical obstacle: 0.9m

Trench: 2.8m


Armament:


1x 100mm rifled gun (41 rounds)

1x 7.62mm MG (4,500 rounds)

1x 12.7mm MG (750 rounds)



Infantry Fighting Vehicles


The Warsaw Pact started to use infantry fighting vehicles in the late 1960s, when the original BMP-1 went into small-scale production. Most NATO armies only adopted the concept some years later, although West Germany was a notable exception, having deployed the Schützenpanzer 12-3 as early as 1958, followed by the Marder in 1971. In 1969 the introduction of the BMD-1 gave the Soviet airborne forces a similar vehicle specifically designed with their needs in mind, drastically improving their mobility and fire support.


BMP-1


The BMP-1 was first seen by the West on parade in 1967. This model was a pre-production vehicle, and there were several detail changes made before full-scale production began in 1970. Although not the first infantry fighting vehicle, the BMP-1 was certainly an innovative design. Main armament was a 73mm 2A28 smoothbore, low-pressure gun fitted with an autoloader. An AT-3 Sagger ATGM launcher was mounted on top of the gun barrel, and a 7.62mm PKT machine gun was mounted co-axially. Four reload missiles were carried for the AT-3 launcher: two in the turret and two in the hull. The BMP-1 had a vehicle crew of two (driver and gunner). When the infantry section was mounted, the section commander sat behind the driver and commanded the vehicle.
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BMP-1


Eight infantrymen were carried in the rear of the vehicle, on outward-facing seats. Firing ports were provided, allowing them to fire while mounted. The infantry could exit via four roof hatches or two rear doors. One BMP-1 in each platoon normally carried an SA-7 Grail surface-to-air missile, which could be fired from the vehicle by opening a roof hatch and standing in the opening.



The BMP-1 was fully amphibious, and when in the water was propelled by its tracks. Preparation for entering the water consisted of erecting the trim vane at the front of the hull, switching on the electric bilge pumps, and replacing the driver's periscope with a taller one so that he could see over the trim vane.



The BMP-1 had full NBC protection, infra-red searchlights, and fittings for the KMT-10 mine-clearing plough. Vehicles in Afghanistan often had extra armour fitted under the driver’s and commander's seats to give extra protection against mines, side skirts to protect the suspension, and appliqué armour added to the hull. These vehicles were designated BMP-1D. Some had a stowage box added to the rear hull roof, and a common further modification was the addition of an AGS-17 automatic grenade launcher on the turret roof.



Combat experience with the BMP-1 during the 1973 Yom Kippur War led to some improvements, and in 1979 the BMP-1P entered production. This replaced the AT-3 Sagger launcher with a new, detachable launcher capable of firing AT-4 Spigot and AT-5 Spandrel anti-tank missiles. Both the AT-4 and AT-5 used semi-automatic command to line-of-sight (SACLOS) guidance, which was more accurate and easier to use than the manual command to line-of-sight (MCLOS) guidance used by the AT-3. Unlike the AT-3, however, the new launcher could not be operated from within the turret. Instead, the gunner had to stand in the open hatch to fire and guide the missile. The NBC protection and fire-fighting equipment was also improved, and six smoke grenade launchers were added to the rear of the turret. Existing BMP-1s were upgraded to the BMP-1P standard.



Command variants of the BMP-1 were the BMP-1K and BMP-1PK. These had extra radios and aerials, but the machine gun firing ports were non-functional. The BMP-1 KShM was a command vehicle used by commanders and staff at the regimental or divisional level. It had extra radios and a large telescopic aerial, but no armament.
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