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To what degree did the design of Tanks change warfare from the First to Second World War?
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1. [bookmark: _Toc231217149]Abstract
  The tank was developed in WW1 to aid in breaking the stalemate of the Western Front. This it aided in doing and continued to be an important part of militaries throughout the 20th century and into the modern day. However, the idea of the tank winning wars by itself as is not true and has never been so. The tank is an important part of an overall battlegroup but cannot win a war in and of itself.
2. [bookmark: _Toc231217150]Introduction
  The tank as an armoured vehicle of war saw its introduction onto the Western Front of World War I as a creation designed to break the stalemate of the trenches. Since its first troubled forays it has proven to be an important development in warfare in the 20th century. It’s development in the interwar years created a more reliable and capable weapon system however, it still had the same fundamental weaknesses. While capable of precipitating and being at the spearhead of important offensives it would only be successful when used as part of a combined arms operation and not when it was isolated. This has remained true up to the modern day where Tanks remain effective when they are part of a cohesive battlegroup.
3. [bookmark: _Toc231217151]Definition
  According to the Oxford English Dictionary a Tank can be defined as, 
  “A heavily armoured combat vehicle which moves on an articulated metal track designed for rough terrain, and is mounted with artillery, typically including a large-calibre gun on a rotating turret” [1].
  To add to this a Tank is normally used in the direct fire role (it has a direct line of sight to its target), and a turret is the norm but, there are some exceptions. 

4. [bookmark: _Toc231217152]Developments of the First Tanks
  The first months of the First World War was marked by rapid manoeuvres the extreme casualties that would be a hallmark of this conflict , with the French pre-war cult of offence gutting its troops as they were mown down in the Battles of the Frontiers, Germans would experience similarly when encountering British troops in Flanders suffering horrific casualties despite pushing the British back until the German army would finally be stopped at the Battle of the Marne. The Western Front would devolve by the end of the year into trench warfare and relative stalemate.
[image: ]  It was recognized that new tactics and inventions would be necessary as the rise of the maxim machine gun, magazine fed bolt action rifles and rapid-fire artillery pieces made current tactics obsolete. Several Rolls-Royce armoured cars had initially deployed as part of the British Expeditionary Force to Flanders and been used successfully against these new weapons but were no longer being effective due to the shell cratered landscape of the Western Front. It would be the creation of the Admiralties Landship committee by Churchill in February 1915 that would be tasked with creating an armoured vehicle with the cross-country capability needed to traverse the challenging landscape [2].[bookmark: _Toc231217097]Figure 1: The Lincoln machine [2]


  The Lincoln Machine would be their first attempt, a tracked vehicle with a turret that ultimately did not meet expectations. The imported American tracks designed for tractors could not stand up to the weight and would detach themselves when attempting to cross a trench. It would be rebuilt into ‘Little Willie’ which would see a newly designed track system and a removal of the turret. It would demonstrate the ability to cross rough terrain. It was the final development to a new rhomboid design that would set the template for British tanks in the First World War. With tracks running around the outside of the hull, two naval six pounders in sponsons on the side and wheels attached to the rear of the hull His Majesties Landship Centipede, better known to history as ‘Mother’ would begin trials at Hatfield Park in January 1916. Within two weeks that army had already placed an order for 100 machines. 
[bookmark: _Toc231217098]Figure 2: HMLS Centipede also known as 'Mother' [2][image: ]
5. [bookmark: _Toc231217153]Deployments in the First World War
5.1. [bookmark: _Toc231217154]Initial Successes and Failures
 It would be on the 15th September 1916 that Tanks received their baptism of fire at Flers-Courcelette as part of the Battle of the Somme. They achieved some success with the commander of the British 4th Army to which they were attached commentating in his diary that they, “did very good work” [3]. While difficulties in reliability and navigation for the commanders as well as their limited numbers this new creation showed promise as when they reached enemy positions, they were effective to an extent [2]. British tanks were continually deployed at a small unit level with some annoyance that such a surprise had been wasted and that it would have been better to wait until a large number could be deployed for a massed attack [4]. There was considerable scepticism of the vehicles amongst some of the higher command but, Field Marshal Haig was more positive saying, “wherever the tanks advanced we took our objectives and where they did not advance, we failed to take our objectives” [5].
  Throughout 1917 the sceptics would feel vindicated as the Tank proved to be unable to affect any of the British offensives at Messines and Passchendaele to any great degree. At Passchendaele the wet weather and terrain conspired to produce a quagmire that forced the Tanks onto narrow roads that made them extremely vulnerable to Artillery fire and saw near suicidal tactics employed [2]. Criticism of them become common among higher ranks by August, but permission was given for a new massed deployment as part of an offensive. This would be the Battle of Cambrai.
  On the 20th November over 300 Tanks led a massed offensive that broke through the German lines. This attack was not precluded by a multi-day artillery barrage but instead used speed and shock. The Tanks while initially successful were not followed up by the infantry and the German counterattack successfully resulting in status quo. The Germans had also by this stage adapted and formed anti-tank tactics including the deployment of the tankgewher, a rifle capable of penetrating the armour of a Tank and, isolated Tanks were now even more vulnerable than before [5]. It must be noted that, this attack had a considerable impact on the psyche of the German military in the interwar years and would be one of the foundational inspirations for their doctrine in the Second World War [4]. For the British this attack had shown that Tanks were an effective weapon when used on terrain conducive to their employment but, could not win a battle itself. Support of the other arms of the military was required, to affect a decisive victory. These lessons would be employed next year, notably at Amiens.

5.2. [bookmark: _Toc231217155]Battle of Amiens
[image: ]  By the summer of 1918 the British Army was mass deploying Mark V Tanks these had a relative degree of technical sophistication compared to the more ‘Heath Robinson’ affair that was the Mark I [3]. With a new more powerful engine wider tracks and better visibility for the commander it was a much more effective fighting vehicle despite it remaining a decidedly unpleasant working environment [2]. Improved equipment would be matched by new integration between the infantry, armour, artillery and the newly formed Royal Air Force (RAF). On the 8th August 1918 these new tactics were put to the test at the Battle of Amiens. With a creeping artillery barrage, aircraft above and tanks in close support of the infantry suppressing German fortified positions. The result was the greatest advance of the allied forces on the Western Front in the war to that date with Canadian forces advancing up to 8 miles. 
[bookmark: _Toc231217099]  Figure 3: Mk V Tank [2]
  This was the “Black day of the German army” as recorded by Ludendorf in his diary. By the 11th the Kaiser had declared in a conference of senior commanders that victory was no longer possible in the war [6]. The use of combined arms warfare allowed the tanks to aid in the breaking of the front and precipitated the end of the war.

6. [bookmark: _Toc231217156]Interwar Years

  The tank during the interwar years would see rapid development with the rhomboid designs superseded by the formula of a tracked hull with a turret on top like the original Lincoln machine. The French had first operationally deployed such a design in the First World War in the form of the Renault FT 17. 
  During this period, we see the evolution of a light, medium and heavy tanks. This is due to the technological developments allowing for increased reliability and power thus allowing for thicker armour and larger guns and increased mobility. This results the armour, firepower and mobility triangle. A tank must compromise on at least one of these aspects if it wishes to push the boundaries of the other two. 
[bookmark: _Toc231217100][image: ]Figure 4: Example with Char B1 [7] as a heavy tank focusing on armour and firepower, Panzer III [8]medium trying to seek a balance, A13 Cruiser [9] focusing on mobility.
  The British philosophy focused on what was called cruiser and infantry tanks. Old cavalry regiments still sought to fulfil their traditional role with cruiser tanks of scouting and rushing behind enemy lines (an example would be the A13). The infantry tanks were thus slower more heavily armed and were meant to support the infantry (e.g. Matilda II). 
  German doctrine in the interwar years would be highly influenced around their experiences at Cambrai where the mass use of tanks to break through left a profound psychological impact [4]. By 1939 they had an armoured force of largely light and medium tanks based around this doctrine of rapid movement and use of an armoured spearhead which was also influenced by older Prussian doctrines of a war of movement [10]. This is what would become known as Blitzkrieg.
  By the start of the Second World War doctrine on the use of tanks had changed with a greater emphasis on massed breakthrough and exploitation (other nations had their theorists on this e.g. Tukhachevsky in the USSR and his idea of Deep Battle). The advancement in technology in armoured warfare especially in the mechanical areas had allowed this these theories would now be tested.

7. [bookmark: _Toc231217157]Overview of Tank Warfare in WW2

7.1. [bookmark: _Toc231217158][image: ]The Battle of France[bookmark: _Toc231217101]Figure 5: German advance May 1940 [11]

  
  On the 10th of May the Wehrmacht launched Case Yellow the invasion of France and the Low Countries within six weeks they were victorious. The breakthrough and rapid exploitation of the Allied rear areas would seemingly vindicate the prewar German doctrine of Blitzkrieg. This would ignore the large contribution of the French army to its own defeat. The poor state of morale in a nation that was still weary from WW1, poor tactics, a lack of a capable communications network and a poor senior command that was incapable of responding to new threats. 
  This was not an unstoppable army rushing its way across France but a gamble. The Germans could not risk a long war. At Arras, it nearly came unstuck when a British armoured counterattack threatened the German flanks. Like the German attack the tanks were largely unsupported unlike the allied response though the Germans had effective communications and responded well driving off the British tanks even if it did delay them by two days [11].
  France showed that tanks without support could be immensely successful if your enemy’s response was chaotic and weak. If they lacked the strategic depth to overcome these defects victory would be assured. The Wehrmacht’s next target in the USSR had the strategic depth to learn from its errors and the great Panzer armies would die on the Russian steppe, their last great offensive breaking them at Kursk in 1943.

7.2. [bookmark: _Toc231217159]Normandy and late war Anti-Tank warfare

[image: ]  The Normandy campaign is an exemplar of combined arms warfare with the allies building their advantage through a methodical approach that would culminate in the great encirclement of German forces at Falaise. The terrain (narrow lanes and dense hedgerows) and advancements in anti-tank weaponry meant unsupported actions by tanks were even more vulnerable. The development of HEAT (High Explosive Anti-Tank) weaponry was the key component in this. 
[bookmark: _Toc231217102]Figure 6: A British Anti-Tank roadblock 1943-44 [12]
  HEAT weapons use a shaped charge warhead where an explosive has a conical void with a liner in front of it. The shockwave of the explosive is focused creating a penetrating element with the liner allowing it to defeat armour [13]. This allowed infantry units to carry effective anti-tank weaponry. The anti-tank rifles used at the start of the war hadn’t been able to defeat the armour of the tanks they were facing [12]. On the Normandy battlefield both sides would employ HEAT weapons. Post war this would become ubiquitous. These weapons ensured that a tank could be effectively ambushed and destroyed if isolated because of its poor visibility. Tanks had to work in conjunction with a battlegroup. This was how the allied armies operated and it brought them sustained and repeatable success.
  Their advance out of Normandy was even more rapid than the German advance of 1940. They did not reach as far as the Germans expected and there was some criticism of the allied policy post war [6]. Nevertheless, the allied armies were at the end of an extended supply line with material and men that were exhausted. To rush forward was to invite disaster from a German counterattack. The allies had experienced this before did not want to fall into the same trap as had befallen the Americans at Kasserine Pass [14].

8. [bookmark: _Toc231217160]Cold War

  With the advances in technology the Firepower, Mobility, Armour triangle had reduced in size and the lessons learnt from WW2 proved that a universal Main Battle Tank would be the centrepiece of any future armoured force.  The Centurion was the first of these adopted by the British with other nations following suit. With the Yom Kippur war in 1973 heavy tanks were completely obsolete with remaining examples easily destroyed. Light tanks did continue to serve a role especially in reconnaissance but, were no longer a main part of an armoured [image: ]force. 
[bookmark: _Toc231217103]Figure 7: Centurion Mk 3 [15]
  The Yom Kippur war also saw the first deployment of ATGMs (Anti-tank Guided Missiles) utilising HEAT warheads. This allowed the infantry to engage tanks at distances they had been unable to previously [16]. Yet tanks would ultimately prove key in that conflict and conflicts throughout the 20th century allowing for rapid breakthroughs in the Gulf War despite the increasing threats against them. The key is however they worked when employed as part as an overall battlegroup and especially under air cover. This can be seen especially in the Gulf War where a large aerial campaign precipitated and prepared the way for the ground campaign [17]. 

9. [bookmark: _Toc231217161] Today and Looking Forward

  Experiences in Ukraine have shown that the Tank may be more vulnerable than ever. Russian losses in the early days of the war were horrific with much of their pre-invasion modernised armoured forces destroyed. The use of isolated armoured columns left them vulnerable to Ukrainian attacks with Russian deployments being exceedingly wasteful, at one point charging armoured forces unsupported across a minefield resulting in their destruction [18]. The use of drones has taken a preeminent role displacing even artillery as the greatest cause of battlefield fatalities [19]. Yet tanks remain a part of the battlefield. The Russians are even willing to reactivate obsolete variants for deployment showing and Ukraine is willing to take an eclectic mix of NATO variants for its own forces showing both sides still value them [18].
  While the tanks themselves have become vulnerable this is due to a weakness they have always had. If they are isolated, they are vulnerable. This is especially true with airpower. All previous examples given in this paper where armour was successful it was supported by airpower. Drones are the latest iteration of this and until the systems to support the tanks with regards to drones are employed, they will be less effective but remain an important part of the battlefield. 

10. [bookmark: _Toc231217162]Conclusion

  Tank provided a key development in breaking the stalemate on the Wester Front but could not have done so by themselves. They work as part of an overall combined force when used against a prepared capable enemy. They have only worked in isolation against opponents deficient in one major capacity or another. This was shown again in WW2 and throughout the Cold War.
  This remains true today despite the proliferation of drones. The shortage is a lack of an integrated anti-drone group as part of its battlegroup. We can likely expect that such a thing will be developed and deployed. The tank will remain an important part of any modern army. However, it has never and will never be the singular decisive weapon of an army. Only an important tool of an overall battlegroup.
  


Bibliography

[1] 	Oxford English Dictionary, “Tank n7,” Oxford University Press, Oxford, 2024.
[2] 	D. Fletcher, British Battle Tanks World War I to 1939, Oxford: Osprey Publishing, 2016. 
[3] 	D. J. Childs, A Peripheral Weapon? The Production and Employment of British Tanks in the First World War, Westport: Greenwood Press, 1999. 
[4] 	H. Guderian, Translated C. Duffy , Achtung Panzer, London: Cassell, 1992. 
[5] 	C. B. H. L. Hart, The Tanks: The History of the Royal Tank Regiment and its predecessors Volume 1, London: Cassell & Co., 1959. 
[6] 	J.F.C.Fuller, Decisive Battles of the Western World Volume III, London: Cassell, 1956. 
[7] 	“Tank Encyclopedia,” [Online]. Available: https://tanks-encyclopedia.com/char-b1/. [Accessed 2026 6 1].
[8] 	The Tank Museum, [Online]. Available: https://tankmuseum.org/tank-nuts/tank-collection/panzer-iii-l/. [Accessed 2026 6 1].
[9] 	Tank Encyclopedia, [Online]. Available: https://tanks-encyclopedia.com/ww2/uk/cruiser-mk-iii-a-13-mark-i/. [Accessed 1 6 2026].
[10] 	D. R. Citino, Interviewee, Death of the Wermacht: The German Campaigns of 1942. [Interview]. 16 6 2010.
[11] 	J. MacDonald, Great Battles of World War 2, London: Angus Books Ltd, 1986. 
[12] 	G. L. Rottman, World War II Infantry Anti-Tank Tactics, Oxford: Osprey, 2005. 
[13] 	J.Akhaven, The Chemistry of Explosives 4th Edition, London: The Royal Society of Chemistry, 2022. 
[14] 	C. Rein, “Fredendall’s Failure: A Reexamination of the II Corps at the Battle of Kasserine Pass,” Army History, vol. 108, no. Summer, pp. 6-21, 2018. 
[15] 	The Tank Museum, [Online]. Available: https://tankmuseum.org/tank-nuts/tank-collection/centurion/?tpage=3. [Accessed 1 6 2026].
[16] 	R. Kennedy, “Precision ATGMs and NATO Defense,” Strategic Studies Institute US Army War College, 1978. 
[17] 	G. I. R. a. C. C. Demchak, “Lessons of the Gulf War: Ascendant Technology and Declining Capability,” Insitute of Governmental Studies, 1993. 
[18] 	B. G. T. M. F. L. C. J. M. N. M. A. T. S. D. R. S. C. Maj. Gen. Curtis A. Buzzard, “The Tank is Dead... Long Live the Tank,” Military Review, Vols. Nov-Dec, pp. 22-30, 2023. 
[19] 	S. Atlamazoglou, “Have Drones Replaced Artillery in the Ukraine War?,” The National Interest, 26 2 2026. 







  
 

image2.jpeg




image3.jpeg




image4.jpeg
MARK V MALE TANK, 9TH BATTALION, TANK CORPS, FRANCE 1918




image5.png
Armour

=
=

Firepower Mobility





image6.jpeg




image7.jpeg




image8.jpeg




image1.png




