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All to answer the question: “was the longbow the most decisive 
factor in the Battle of  Agincourt?” 
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BASICS OF THE BATTLE

Agincourt Recap
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BATTLE OF 
AGINCOURT

• Battle took place at Azincourt (correct spelling), Northern 
France, in 1415

• English victory over numerically superior French force

• Present in popular culture and divisive amongst historians

[10]
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Army Size Army Composition
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THEORETICAL 
APPROACH

Applying Scientific Principals of  OME 
(SPOME) to the English longbow

Motion Array



PENETRATION MECHANICS

The Mechanics

• Interactions are sub-
hydrodynamic

• Governed by material 
properties, dimensions, and 
strike velocities

• Lots of  history on working out 
formulae for penetration of  
materials

Material Properties The Formulae

• Euler-Robins

• Tresidder

• Demarre

• Krupp

• Milne-Demarre

• Amongst others
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TRESIDDER FORMULA

Formula

• Modified version of  Euler-
Robins formula for wrought 
iron:

Variables

• VL = Velocity to fully 
penetrate

• t = Thickness of  plate

• R = Radius of  projectile

• MP = Mass of  projectile

Rationale

• Wrought iron is a medieval 
armour material

• Other equations require 
experimental work to evaluate 
unknown constant
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ASSUMPTIONS

AssumptionVariable

0.116 kgArrow Mass

0.00635 mArrow Radius

0.0035 mBreastplate & Helmet Thickness

0.001Other Armour Thickness

81.6 kg (140 lbs)Bow Draw Weight

0.71 mBow Draw Distance

50 %Energy Transfer Efficiency of  Bow
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CALCULATIONS

1 mm Thickness

• 38.5 ms-1 required to 
penetrate

3.5 mm Thickness

• 88.75 ms-1 required to 
penetrate

Max Arrow Velocity

• Max theoretical 70 ms-1 arrow 
velocity from 140 lb warbow
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ACCURACY AND RANGE

Importance

• Penetration may be possible, 
but first target needs to be hit

• Assumptions can be made 
about accuracy at different 
ranges

• Target may be hit, but what is 
the level of  protection where it 
is hit?

Accuracy at Range Probability of Hitting Target
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PROBABILITY OF PENETRATION

Subdivision of Protection Probability

• By dividing up areas of  the 
body covered with 1 mm or 
3.5 mm plate we get:

• 68 % chance of  hitting 1 mm 
plate

• 32 % chance of  hitting 3.5 mm 
plate

What does this mean…?

• Penetrating doesn’t necessarily 
mean injury or death

• Lethality mechanics are a 
whole other topic…

• Effectiveness is multifaceted 
and difficult to quantify
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THEORY VS REALITY

Grounding our suppositions

Painting by Harry Payne



LIMITATIONS OF THEORETICAL APPROACH
Limitations of  approach:

• Cavalry are larger targets

• Horses are not as armoured

• Penetration of  plate does not necessarily mean 

injury

• Armour is multi-layered with different elements

• Armour thickness not uniform

• Armour isn’t a flat sheet

• Arrow strike angle different at different ranges
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• Approximations made for most variables

• Accuracy better than what is stated

• Targets are moving in reality and not stationary

• Numbers of  archers and target size – 500 men 

in a square covers CAP area at 160 m

• Non-homogeneity of  projectile

• Source materials

• Most importantly – not proven by experiment



CONTEMPORARY STUDIES
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OTHER FACTORS

What else contributed to the battle?

Morning of the battle of Agincourt by John Gilbert courtesy of ArtUK



OTHER FACTORS
• Tactics

• Order of  Battle

• Weather + Terrain

• Fatigue

• Leadership and Morale

[10], [9], [5]



CONCLUSIONS

• Explored the question from 
several angles

• Was the longbow a decisive 
factor at the Battle of  Agincourt?

• Yes

• Was it the most decisive factor at 
the battle?

• No
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THANK YOU

Questions?

Battle of Agincourt by William Kent copyright royal collection trust
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