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The tank was first introduced during World War 1 as an attempt to break the stalemate of trench warfare where soldiers advancing across no man’s land often failed because of things like machine guns, barbed wire and artillery fire.[8] Early tank designs such as the Mark 1, built by the British were designed to protect soldiers as they advanced through the battlefield while being able to cross over trenches and rough terrain, but these tanks were slow, unreliable and difficult to operate. Because of these limitations, tanks in World War 1 had limited impact on how battles were fought. [6] 
By World War 2, tanks played a much more important role in warfare. Tanks such as the T-34/85 built by the Soviets showed how much tank design had improved since World War 1. These improvements in tank design led to new tactics being created, such as the Blitzkrieg which focused on speed and coordination to break through enemy lines. [7]
This report will examine how changes in tank design influenced warfare between World War 1 and World War 2. It will argue that improvements in tank design played a major role in moving warfare away from slow trench fighting towards faster and more mobile attacks. However, it will also show that tanks were most effective when combined with good tactics, communication and coordination, not only between tanks themselves but between different military units as well. 
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During World War 1, trenches made it difficult for either side to make any progress. Soldiers advancing across no man’s land were often met with heavy machine gun fire, artillery strikes and barbed wire, which resulted in high casualties and very little territorial gain. [9] Because of this it was clear that something had to change to break the stalemate. 
The tank was developed as a response to these conditions. Early tank designs such as the Mark 1, built by the British and entered operational service in 1916 during the Battle of the Somme, were designed to provide protection to advancing troops while being able to cross trenches and crush barbed wire. [6]
Although tanks at the time were an important invention, early designs still had limited impact during the war. Many suffered from mechanical problems and often broke down before reaching enemy lines. [6] Their slow speed and poor reliability also made it difficult for armies to take full advantage of any breakthroughs of enemy lines. As a result, tanks in World War 1 were mainly used to support infantry rather than operate independently and they did not significantly change the static way in which warfare was fought. [6]
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Tank design in World War 1 focused mainly on crossing trenches and protecting advancing infantry.  The Mark 1 is one of the best examples of these early tank design. It was produced in both male and female versions, with the male version equipped with 57mm guns and machine guns, while the female version carries only machine guns. [6] This report will focus only on the male version. Its long shape and large tracks helped spread the weight of the tank more evenly preventing it from sinking into mud. This allowed the tank to cross trenches and move through rough terrain effectively. 
[image: British WWI troops went into battle in UNARMOURED tanks | Daily Mail Online]
[bookmark: _Toc231216518]Figure 1 – British Male Mark 1 Tank Design [1]
The Mark 1 was powered by a 105 horsepower Daimler petrol engine, however the engine produced relatively low power compared to the tanks weight, reducing its power to weight ratio. [6] Because of this, the tank was very slow, reaching speeds of only around 3.7 miles per hour and half of that when in rough terrain. [5] 
Reliability was a major problem with the Mark 1 as the weight of the tank placed significant strain on the engine and transmission systems which contributed to frequent mechanical failures before the tank even reached the enemy trenches.[6] Steering this tank was also very difficult as its steering system required four out of the eight crew members to control the tracks. [6] The tank was originally fitted with two large tail wheels designed to help with steering and balance. However, they were unreliable and ineffective on rough terrain and were later removed. [1] Even without the tail wheels, steering was still difficult which reduced the tank’s ability to react quickly during combat and made coordinated movement across the battlefield more difficult. 
The armament used in the Mark 1 consisted of two 57mm 6-pounder guns mounted in side compartments known as sponsons, alongside four machine guns for engaging enemy infantry. [5] [6] This provided good firepower for the time and allowed the tank to attack enemy defensive positions such as trenches and fortified enemy positions. The tank also carried large amount of ammunition so it could remain in combat for long time periods. [6]
Conditions inside the Mark 1 were poor. There was no separation between the engine and crew compartment, meaning that the environment inside the tank became very hot, noisy and uncomfortable. Ventilation was poor and communication between the crew members was difficult during combat due to the loud noise of the engine. [10]
While the design of early tanks like the Mark 1 was an important step in changing the way warfare was fought these limitations meant that early tanks still only had limited impact during World War 1. As a result, tank design alone was not enough to overcome the static nature of trench warfare. 
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Between World War 1 and World War 2, tank design developed significantly as countries attempted to improve the weaknesses found during World War 1.[11] One of the most important developments was the introduction of more powerful engines, which improved the power to weight ratio allowing tanks to move faster and operate more efficiently over long distances.[11] This improvement in mobility allowed tanks to take a larger role in attacks rather than only supporting infantry advances.[12]
Major developments in turret and armament design were introduced. Instead of mounting guns on the sides of tanks like the Mark 1 design, newer designs increasingly used fully rotating turrets. [11] This allowed the main gun to engage targets in every direction without having to reposition the tank. These turrets also made tanks more effective during fast moving attacks since crews could respond to threats more quickly while continuing to move forward. As a result, tanks became more flexible and effective during combat. 
Radio communication became a standard in tank designs. [11] Unlike in World War 1 were there was little to no radio communication in tanks during combat. this allowed tanks to communicate with all military units to coordinate attacks and respond to changing battlefield situations. 
Suspension systems were also improved. [12] [11] Better suspension systems absorbed more of the impact created when travelling across rough terrain which reduced the amount of force transferred through the tank and its mechanical components. This improved the tanks stability while moving and reduced mechanical strain making tanks more reliable. 
The British Vickers Medium Mark 2, shown in Figure 2 was introduced during the interwar period and is an example of these developments. [11] This tank showed how the design of tanks was beginning to focus more on mobility, communication and offensive warfare rather than just crossing trenches and supporting advancing infantry.
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[bookmark: _Toc231216519]Figure 2 – Vickers Medium Mark 2 [17]
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By World War 2 tanks were playing a much larger role than before and became a crucial part of modern warfare. [16] In World War 1, tanks were mainly used to support infantry attacks across trenches. However, improvements in tank design during the interwar period allowed tanks to operate more effectively. For example, improvements in reliability allowed tanks to continue advancing after breaking through enemy lines which helped them carry out larger and more aggressive attacks across the battlefield. 
Rather than being spread out like they often were during World War 1, tanks in the second World War were increasingly used in large formations to break through enemy lines and advance into enemy territory. [16] The tanks mobility, firepower and communication design improvements at this time allowed tanks to coordinate better and continue to apply pressure on enemy lines during attacks. This made it more difficult for defending forces to reorganise after a breakthrough had happened, allowing armies to continue pushing forward before enemy defences could recover.
Tank versus tank combat also became far more common during World War 2. [16] This meant that tanks were no longer only designed to support advancing infantry but also to fight and destroy enemy tanks directly. Therefore, increasing the importance for better designs in armour and ammunition capable of penetrating enemy tanks.[16] This also meant that tactics and coordination became more crucial during combat as tanks often had to work together to successfully destroy enemy armour during large scale attacks. 
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The design of World War 2 tanks showed how much tank design had developed since World War 1. Tanks were now designed with greater focus on mobility, protection and firepower, allowing them to operate more effectively during combat. One example of this was the Soviet T-34/85, introduced in 1944 which became one of the most well-known tanks of the war as it could compete with tanks such as the Germans Panther and Tiger tanks. [15]
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[bookmark: _Toc231216520]Figure 3 – Soviet T-34/85 Tank Design [2]





One of the most important features of the T-34/85 was its sloped armour design. Sloped armour causes incoming rounds to hit the armour at an angle which increases the percentage of shells ricochetting rather than penetrating the armour. The angled design also increased the effective thickness of the armour, meaning shells would have to travel through more armour to fully penetrate the tank. This reduced the amount of kinetic energy transferred through the armour and improved the likeness of the tank surviving whilst under fire. [4] [15]
The T-34/85 was also equipped with an 85mm ZiS-S-53 main gun capable of firing both armour piercing and high explosive rounds. Armour piercing rounds allow the tank to engage enemy armour more effectively as they concentrate large amounts of kinetic energy onto a small impact area. These rounds were made of hardened materials, helping them stay intact on impact and penetrating armour more effectively. High explosive rounds were useful against infantry and fortified positions as these rounds detonate on impact, producing blast pressure and fragmentation. Combined with machine guns, this gave the tank strong firepower and allowed it to operate effectively in a variety of situations. [15]
Mobility was another important design aspect of the T-34/85. It had a powerful diesel engine and wide tracks, allowing it to travel effectively across rough terrain and mud. The tank also had a much better power to weight ratio than earlier World War 1 tanks, helping improve its speed and mobility during combat. [4] [15]
Unlike many early World War 1 tanks, the T-34/85 also provided better conditions for the crew as improvements in steering, space and ventilation made the tank easier to operate. [15] Overall, the design of the T-34/85 demonstrated how tank design had become more advanced by World War 2 and how tanks were now capable of playing much larger roles when compared to World War 1 tank designs. 
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The developments in tank design also led to changes in tactics during combat. one of the most well-known examples was the Blitzkrieg, translated as ‘lightning war’ which was a tactic developed and used by the German Army. [13] This tactic focused on speed, coordination and concentrated attacks to overwhelm enemy forces before they could effectively respond.  [13]
Rather than spreading forces evenly across the battlefield, tanks were concentrated at weaker points in enemy defences to create breakthroughs. Once a gap had been created, tank units could rapidly advance deeper into enemy territory. This allowed attacking forces to disrupt communication lines, supply routes and defensive organisation behind the front line. [13]
Another important part of these tactics was the encirclement of enemy forces.[14] Rapid advances allowed armies to surround enemy units and cut them off from supplies and reinforcements. This weakened enemy resistance and made defensive positions more difficult to maintain. [14]
These tactics showed how warfare had become faster and more mobile during World War 2 with the success of the Blitzkrieg, but it also showed that these tactics not only depended on tank design but also on communication, coordination and support from other military units. 
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Changes in tank design played an important role in changing warfare between World War 1 and World War 2. Early WW1 tanks were slow, unreliable and limited in mobility, which reduced how useful they were during attacks. As tank design improved, tanks became faster, more reliable and better protected which allowed armies to carry out attacks more effectively and over much larger distances.
Improved mobility allowed tanks to move more quickly across difficult terrain and maintain momentum during attacks. Better armament also increased their effectiveness against infantry, defensive positions and enemy armour. At the same time, stronger armour protection improved the tanks likeliness to survive during combat, allowing tanks to remain active for longer periods during operations. 
These improvements helped shift warfare away from static trench fighting towards faster and more mobile warfare. Armies were now able to launch large scale attacks, advance more rapidly and place greater pressure on enemy forces during combat. However, tank design alone was not fully responsible for these changes in warfare. Improvements in communication, coordination and tactics were also essential in allowing tanks to operate effectively alongside infantry, artillery and air support during large scale attacks. 
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Tank design played an important role in changing warfare between World War 1 and World War 2. The development of faster, more reliable and better protected tanks allowed armies to carry out attacks more effectively and contributed to the shift towards a faster and more mobile type of warfare.
The comparison between the Mark 1 and the T-34/85 highlights how much tank technology and design developed between the two wars. Improvements in mobility, armour protection, firepower and communication allowed tanks to play a much larger role on the battlefield by World War 2.
However, the effectiveness of tanks did not depend on design alone. Communication, planning and coordination were all essential in allowing tanks to operate successfully during combat. They were most effective when supported by infantry, artillery and air support rather than operating independently.
The success of tactics such as the Blitzkrieg also showed that tank warfare depended heavily on organisation and coordination between different units. Without effective communication and planning, even well-designed tanks could be far less effective during attacks. 
Overall, improvements in tank design were a major factor in changing warfare, although their impact was strongest when combined with good tactics, communication and coordination.  The influence of tank design can still be seen in modern warfare today with modern tanks such as the Challenger 2 and M1 Abrams continuing to use many of the principles developed during World War 2 such as mobility, armour protection and coordination.
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