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Cutting Down the Kick:  

Understanding and Managing Large Caliber Recoil  





Some Examples of Light Vehicles  

General Dynamics 

Stryker 

Light Armored Vehicle with 105mm 

M68 gun 

United Defense 

M8 Armored Gun System 

Light Tank  

with 105mm M35 gun 

German Wiesel  

 Airportable Armored Vehicle 

with 7 TOW ATGM Missiles  



Why?  

ÅGun Weight 
ÅRecoil Force 
ÅVehicle Stability 
ÅThermal Management 

ÅGun Weight 
ÅRecoil Force 
ÅVehicle Stability 
ÅThermal Management 



Catch 22  

ÅAirborne Rule: 

ïMust fit on C130 

ÅWeight limited to < 20ton 

ÅDesign of Fighting Vehicle Rule: 

ïRecoil Should Not Exceed 900 Ns/Metric Ton 

ÅThe impulse of a current 120mm tank cannon 
requires about 32 tons. 

ÅNew suspension/ergonomic technology is enabling 
modest increases in impulse to weight rules of 
thumb. 

 

 



Projectile 

Charge Gases 
Recoiling Parts 

External 

Force Applied 

to Gun Conservation of Momentum 

Momentum Imparted to Projectile and 

Propellant Gases must be Equal and Opposite to 

That Imparted to a Freely Recoiling Cannon. 

mgun³ vgun + mcharge ³ vcharge + mprojo ³ vprojo = 0 

Basics of Recoil Momentum  

Depiction of gun recoil [4]. 

thereforeé vgun = (S Launch Momentum)/ mgun 
 



Recoil Momentum and Energy  

Å Momentum imparted to the cannon during firing is manifest as kinetic 

energy. 

KE = 1/2 mgun v
2

gun 

OBSERVATION: For a given momentum, the kinetic energy of a 

recoiling gun is inversely proportional to its mass. 
 


