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ÛSummary 

ï¢ƻŘŀȅΩǎ LƴŘƛǊŜŎǘ CƛǊŜ 

ïObjectives 

ïDevelopment Methodology 

ïSub-scale Model (26 mm) Development 

ïFull Size (155 mm) Development 

ïConclusions 

ïWay Ahead 

 

TEMPLATE ANGLAIS_2011.POTX 



3 

COMPETITIVENESSé A Daily Challenge 

11 830: Development of an Extended Range,  

Large Caliber, Modular Payload Projectile 

3 

Û¢ƻŘŀȅΩǎ LƴŘƛǊŜŎǘ CƛǊŜ 

ïUnderwent a transformation from 

ÅThe end of the Cold War with a lower demand for mass fire 

ÅThe delivery of terminal effects against smaller footprint targets in 
urban area 

ïCurrent indirect fire requirements 

ÅIncreased range (better battlefield coverage) 

ÅIncreased precision 

ÅIncreased effectiveness against a variety of targets 
(From personnel in Urban terrain to fast moving vehicles 

ÅBetter surveillance and target acquisition (ISTAR)  
and faster delivery 
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ÛObjectives - Improve all of the following: 

ïRange 

ÅBetter projectile aerodynamics  

ïDrag reduction 

ïHigher Lift/Drag ratio for gliding 

ïPrecision 

ÅActive control necessary for a gliding projectile 

ÅActive control contributes to a decreased CEP 

ïModular Payload (follow up study) 

ÅDirectional warhead 

ÅObservation system  
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ÛDevelopment Focus 

ïGun launched glider with a caliber of 155 mm 

ÛDevelopment Methodology 

ïLiterature search  (do not reinvent the wheel) 

ïUse Design of Experiment (DOE) in conjunction with  
simulations to optimize body geometry 

ïExplore efficiency of wing configuration through simulations 

ÅSimulations compared to actual gun firings for  
sub-scale model (26 mm) 

ÅSimulations for full scale model (155 mm) 

ïTest firings with sub-scale model  

ÅVerify performance for different flight conditions along the trajectory 

ÅTesting conducted in Indoor range using a 26 mm caliber gun 
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ÛDevelopment Methodology 

ïLiterature Search 

 

 

 

 

 

ïPatent Search  
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ÛDevelopment Methodology 

ïSimulation with PRODAS (Version 3.5) 

ÅEstimate aerodynamic coefficients  
from basic geometry 

 

 

ÅTrajectory simulation for a configuration  
with wings and active fins (CONTRAJ) 
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ÛDevelopment Methodology 

ïScale model fired using a 26 mm smoothbore gun 

Å26mm smoothbore gun is a 25 mm  
Man Barrel without its rifling. 

ÅFiring in indoor range (40 m (~ 130 ft) long)  

 

ïInterest of Sub-scale model firing 

ÅDemonstrate the feasibility with a gun launched projectile  
to fly with a trajectory modified by lift phenomena  

ÅEvaluate the capacity of deploying fins and wings  
after a gun launch 
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ÛSub-Scale Model (26 mm) Development 

ïTypical spin stabilized projectile  
(25 mm TP-T is the nearest to the 26 mm) 

ïBody geometry with fin stabilization for 26 mm (use as baseline) 

ïRange improvement (fixed wings) 
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ÛSub-Scale Model (26 mm) Development 

ïά.ŜǘǘŜǊέ ƳƻŘŜƭ ǿƛǘƘ  
larger wings (Delta) 

 

ïImportance of variable geometry during flight 
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ÛSub-Scale Model (26 mm) Development 

ïOptimum geometry is an  
Aircraft like model 

ÅDeployment step 1: 

 

 

ÅFully deployed: 
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ÛSub-Scale Model (26 mm) Development 

ïOptimum sub-scale model geometry is  
too complex for gun firing  

ïTwo models built (Fast flight, Glider flight) 

ïResults: (Smaller effect than expected) 

ÅIndoor range is short, use fins at 10° or 15° 

Å¢ƘŜ ǿƛƴƎǎ Ƴŀȅ ƘŀǾŜ ǎǘŀƭƭŜŘΧ 
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ÛFull Size (155 mm) Development 

ïInitial geometry (155 mm M107) 

ÅProjectile length: 701 mm  

ÅProjectile mass: 43.9 kg 

ÅMuzzle velocity: 684.3 m/s 

ÅMaximum range: 18.1 km 

 

ïParameters used as constraints during development 

ÅProjectile length: 1000 mm 

ÅProjectile mass: 48 kg 

ÅMuzzle velocity: 684.3 m/s  
(as for M107 fired in M185 gun using Charge 8) 
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ÛFull Size (155 mm) Development 

ïOptimization of the shell body using DOE 

ÅParameter: Ogive length, Ogive radius, Meplat, Boom length, 
Boattail length and diameter.  

ÅInitial geometry 

 

 

ÅSecond geometry 

 

 

ÅFinal geometry 

 

ÅMaximum range is now 22 km with the optimized geometry 
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