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Abstract
This report discusses the performance of the English longbow at the Battle of Agincourt, providing background information on the battle as well as long-rod penetrators and their connection to the longbow and arrow. Medieval armour penetration is then discussed, focusing on the longbow combined with a needle bodkin arrow. Other factors are then explored, such as the English’s superior positioning and the difficult terrain faced by the French. The report is concluded with a finding that a variety of factors influenced the English victory at the Battle of Agincourt, and the decision to which was the most decisive is largely subjective. The longbow was found to be the most decisive factor, however, as many other factors would have been less significant without the advantage gained by the large army of English longbowmen.
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1 Introduction
The Battle of Agincourt is one of the most famous English victories in the Hundred Years’ War, despite the numerical superiority of the French army. [1] It has become so embedded in English history and culture that a number of popular mediums have been based upon it, such as William Shakespeare’s ‘Henry V’, Kenneth Branagh’s film of the same name, or more recently ‘The King’ by David Michod. The English longbow has historically been hailed as the decisive factor in victory at the Battle of Agincourt, however more recently questions have been raised as to its efficacy against well-armoured opponents, such as many of the French knights that would have been present at Agincourt. This report will explore the penetrative properties of the longbow, mainly used in conjunction with a needle bodkin arrow, as well as other factors that contributed to victory at Agincourt, to assess whether the longbow was the most decisive factor in the French’s defeat.














2 Long-Rod Penetrators and the English Longbow
2.1 Long-Rod Penetrators
Long-rod penetrators, also known as kinetic energy penetrators, are a type of ammunition containing no explosive payload, relying on kinetic energy to penetrate a target. It could be argued that the longbow, combined with a needle bodkin arrow, could be considered a long-rod penetrator.
Penetration occurs as a function of the projectile’s mass and velocity, resulting in damage arising from heat and spalling as the pressure wave impacts and moves through the target. [2] Modern long-rod penetrators contain a high-density material, such as tungsten alloy or depleted uranium, combined with a high muzzle velocity. This is due to the kinetic energy equation, shown below, where m = mass and v = velocity:

Equation 1
As such, when mass or velocity increases, so to does the kinetic energy of the material. When combined with a small surface area, penetrative properties are increased. As well as this, the length of the ammunition has a limiting effect on its penetrative capabilities. Most penetrators are unable to penetrate deeper than their own length due to shear stress on impact and are therefore designed to have a small width combined with a long length, drawing comparisons to the medieval arrow. Figure 1 below shows a modern long-red penetrator in flight, discarding its sabot petals as the projectile moves to its target.
[image: Armour-piercing fin-stabilized discarding sabot - Wikipedia]
Figure 1: Long-rod penetrator discarding sabot petals on route to target.
2.2 The English Longbow
The English Longbow was a medieval bow of around 6ft in length and, when combined with an arrow, could be argued to be an early example of a long-rod penetrator. The size varied by person as each archer needed to draw the bowstring back to a point on their face or body, requiring significant strength and training, often from early childhood. A contemporary account from Hugh Latimer stated that ‘men shall never shoot as well unless they be brought up in it.’ [3] Few medieval longbows survive today, but draw weights are estimated at between 400-800 Newtons. Modern longbows have a draw weight of around 200-300 Newtons and few modern archers are capable of drawing and accurately firing a medieval longbow equivalent. [4] 
[image: Loxley Longbow for historically minded archers.]
Figure 2 – Yew longbow.
A variety of arrowheads were used by the English in the Hundred Years’ War. Figure 3 shows some examples of medieval arrowheads.
[image: How would you stat a bodkin-point arrow? - D&D Rookies Guild - Quora]
Figure 3 – Medieval arrowheads. [5]
The needle bodkin seen in Figure 3 conforms with the effective penetrator properties discussed in the long-rod penetrator section of this report. Compared to other arrowheads of its time, it had a smaller contact surface area combined with a smaller shaft width and larger length, making it a more effective penetrator than the other arrowheads shown above. It was, therefore, more effective at penetrating armour than its contemporaries, although other arrowheads had additional effects, such as the broadhead being dangerous to remove from an injured target. Shorter bodkins were designed for wider areas of damage, but with reduced penetration.




















3 The Battle of Agincourt
The Battle of Agincourt was an English victory in the Hundred Years’ War taking place on the 25th October 1415 near Azincourt in Northern France. [1] It occurred as the result of failed negotiations between the French and the English. Henry V had laid claim to the French crown but offered to concede the claim in return for a significant financial settlement. A counter-offer made by the French was seen as insulting by the English and, on the 19th April 1415, war was sanctioned by a collection of nobles and religious leaders collectively known as the Great Council. [6]
The English army invaded France on the 13th August 1415. The campaign was unsuccessful, with only 1 town being captured and a significant number of men being lost to disease. With winter coming the English army was forced to retreat and regroup. Instead of retreating to England after a largely unsuccessful campaign, Henry V instead decided to march for Calais, an English stronghold at the time, to demonstrate his authority to rule at the head of an army on French soil. [7]
This march was cut off by a large French army and eventually forced to march to Azincourt. The English began the battle to counter the threat of French reinforcements as they attempted to make their way to Calais with an increasingly weakened army. [8] The result of this battle was defeat for France, with over 6000 casualties taken and enough French soldiers were captured after the battle that they outnumbered the English army. [8] Fearing a resurgence in the French forces, most were executed by order of Henry V, despite the English knight’s principles of chivalry or common ransom practices of the time. [8]







4 Medieval Armour Penetration
An armour penetration experiment was completed by M. Bane using a 75 lb longbow fired from point blank range to emulate a 110 lb longbow fired from 250 yards, simulating a typical usage scenario of the longbow in battle. [5] Different arrowheads, shown in Figure 3, were fired at various armour targets. These targets included a jack coat, a commonly-used armour in the 15th Century containing layers of linen topped with deerskin; plate mail, a coat of plates riveted to a leather outer coat; and plate armour. [5] Unlike many other experiments in this field, the plate armour test was run with three layers of quilted linen underneath, to simulate the way plate armour would have been worn at the time.
Unlike the other arrowheads used, the needle bodkin arrow penetrated all armour targets in the experiment, however, it is unlikely that the 0.3-inch penetration would have been lethal. [5] Other arrowheads were unable to penetrate the plate armour and produced no deformation of the metal. [5] An important note to make is that the tested plate armour was half the thickness of the armour stated in the brief. The author of this experiment states: ‘if [the plate thickness] was increased…none of the arrows would have touched the skin.’ [5] As well as this, the simulation was that of an archer firing in optimal conditions, not during a long battle under the conditions that the English archers had faced, such as long marches, disease, and extreme fatigue. [6]
Therefore, this experiment shows that the only arrowhead capable of penetrating plate armour was the needle bodkin arrow, and it would have been unlikely to have penetrated a thicker armour, such as that provided in the brief. The experiment also shows that the penetration was unlikely to have caused fatal damage even on the thinner plate, and that other arrowheads would have produced no effect on well-armoured French knights. 




5 Significant factors in the English victory
5.1 Defensive Positioning
A significant factor in the English victory at Agincourt was their defensive positioning. The English had moved repeatedly in the build-up to the battle, but eventually located themselves in an elevated position surrounded by woodlands, fortifying it with sharp stakes pointed towards the enemy and men-at-arms with polearms and pikes to hinder French cavalry charges. [9] This allowed the English longbowmen to fire unhampered into French lines so long that they eventually joined the melee due to a lack of arrows. [6] The men-at-arms were able to hold the French charges while the longbowmen fired at targets from point-blank range. [10] Due to the narrow field of battle, further charges by the larger French force resulted in mayhem as previous attackers could not retreat and subsequent ones were forced to a halt by the large mass in front of them, leaving them vulnerable to longbow fire. [10] ‘So great was the undisciplined violence and pressure of the mass of men behind them that the living fell on top of the dead, and others falling on top of the living were killed as well.’ [8]
5.2 Terrain
Another factor was the terrain of the field of battle. The recently ploughed field and heavy rain had resulted in a thick mud for the French to move through. [11] The difficulty of marching through this mud was such that many of the French troops had sunk up to their knees. [8] This was especially dangerous in combination with the longbow fire, resulting in a significant number of dead or injured horses, forcing the heavily armoured French knights to march through the mud. Many of these knights had difficulty joining the melee, as, once knocked down, they had difficulty rising again due to the terrain. [6] Some may even have drowned in their helmets, unable to rise after being knocked down in the melee or unhorsed by the longbowmen. [6] The longer the battle continued, the more difficult the terrain became to manoeuvre. This, combined with the narrow field and dense press of French troops, made it difficult to advance into a fortified English line. By the time troops were at the front, many were so fatigued that they were unable to lift their weapons. [8]
5.3 The English Longbow
The English longbow would have been a lethal weapon against many of the French soldiers at Agincourt, effectively countering the reduced range and lower rate of fire of the French crossbowmen. They also played a significant role in killing horses and slowing the advance of the French army which, in combination with the muddy terrain and defensive positioning, hampered the ability of the French knights to charge the English. [6] The act of being unhorsed itself may also have resulted in injury or death if the knight were crushed by the falling horse or unable to rise from the ground as discussed in Section 5.2. It is estimated that, at least at the start of the battle, longbowmen would have been able to fire 5-12 arrows a minute. [4] While numbers vary greatly, thousands of longbowmen were present at the battle, resulting in a ‘terrifying hail of arrow shot’ that only the most well-armoured French troops could survive. [12] Due to the number of arrows fired, it seems likely that, from long range, arrows would have hit targets in armour weak spots such as the limbs while, at close range, archers were free to aim at targets not wearing plate armour. The longbow would also have had a demoralising effect on the French troops as they were forced to advance with their heads down to protect their eyes and mouths. [6]
On the other hand, thick plate armour such as that used by the richer knights would have fully protected from longbow fire if weak spots could be avoided. The English were fatigued from their campaign and forced march in France, which may have affected the longbowman’s ability to draw the bow back during a long battle and therefore reduce the penetrator’s kinetic energy. This may also have affected accuracy. There are also examples of the longbow failing to have a significant effect, such as the Battle of Pontvallain or the Battle of Patay, where the English did not maintain an effective defensive position. These losses, then, suggest that the longbowmen must be properly protected, but can have a significant effect on the battle when effectively fortified.





6 Conclusion
The decisive factor in victory at the Battle of Agincourt is very subjective. It is difficult to attribute the victory to a single contribution. As can be seen from the Battles of Pontvallain and Patay, defensive positioning is vital for a longbowman to be effective. At the Battle of Agincourt, defensive positioning, combined with favourable terrain for the English, allowed the longbowman to fire relatively unharmed. As such, a combination of factors defeated the French at Agincourt. However, none of these would have been possible without the significant number of longbowman firing from the English position. In combination with the death of horses, the hail of arrows and the death of the more commonly-armoured French troops, the longbow was the major contributing factor to the French defeat at the Battle of Agincourt, but this would not have been possible without a variety of other factors previously mentioned.
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