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11 830: Development of an Extended Range,

o Large Caliber, Modular Paxload Proiectile I
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11 830: Development of an Extended Range,

o Large Caliber, Modular Paxload Proiectile I
U¢2RIFI&dQa LYRANBOUO CAND
T Underwent a transformation from

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

A The delivery of terminal effects against smaller footprint targets in
urban area

I Current indirect fire requirements
A Increased range (better battlefield coverage)
A Increased precision

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

A Better surveillance and target acquisition (ISTAR)
and faster delivery
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11 830: Development of an Extended Range,

o Large Caliber, Modular Paxload Proiectile I

U Objectives Improve all of the following:
I Range
A Better projectile aerodynamics
I Drag reduction __
I Higher Lift/Drag ratio for gliding
I Precision
A Active control necessary for a gliding projectile
A Active control contributes to a decreased CEP
I Modular Payloadfollow up study)
A Directional warhead
A Observation system
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11 830: Development of an Extended Range,

o Large Caliber, Modular Paxload Proiectile I

U Development Focus
I Gun launched glider with a caliber of 155 mm

U Development Methodology
I Literature search (do not reinvent the wheel)

I Use Design of Experiment (DOE) in conjunction with
simulations to optimize body geometry
I Explore efficiency of wing configuration through simulations

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

A Simulations for full scale model (155 mm)

I Test firings with suscale model
A Verify performance for different flight conditions along the trajectory
A Testing conducted in Indoor range using a 26 mm caliber gun
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11 830: Development of an Extended Range,
o Large Caliber, Modular Paxload Proiectile I

U Development Methodology
I Literature Search
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11 830: Development of an Extended Range,

o Large Caliber, Modular Paxload Proiectile I

U Development Methodology

I Simulation with PRODAS (Version 3.5)

A Estimate aerodynamic coefficie
from basic geometry

A Trajectory simulation for a configuratibn
with wings and active fins (CONTRAJ)

BB Opti_3.pr3 - Controlled Trajectory (Contraj)
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11 830: Development of an Extended Range,
o Large Caliber, Modular Paxload Proiectile I

U Development Methodology

I Scale model fired using a 26 mm smoothbore

A 26mm smoothbore gun is a 25 mm
Man Barrel without its rifling.

A Firing in indoor range (40 m (~ 130 ft) long)

I Interest of Sukscale model firing

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

A Evaluate the capacity of deploying fins and wings
after a gun launch
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11 830: Development of an Extended Range,
o Large Caliber, Modular Payload Projectile

U SubScale Model (26 mm) Development
i Typical spin stabilized projectile -
(25 mm TFT is the nearest to the 26 mm)
I Body geometry with fin stabilization for 26 mm (use as baseline)
I Range improvement (fixed wings)

| =—Baseline

— AR 10mm20

—AR 10mm35 o

| ——AR 10mms0 y o
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11 830: Development of an Extended Range,

o Large Caliber, Modular Paxload Proiectile I

U SubScale Model (26 mm) Development

i a. STG4SNE Y2RS
larger wings (Delta)

I Importance of variable geometry during flight
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11 830: Development of an Extended Range,

o Large Caliber, Modular Paxload Proiectile I

U SubScale Model (26 mm) Development

I Optimum geometry is an I Significant range improvement
Aircraft like model _
A Deployment step 1: —cmmr

— First Step
= Fully deployed

A Fully deployed:

Height
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11 830: Development of an Extended Range,
Large Caliber, Modular Payload Projectile

U SubScale Model (26 mm) Development
I Optimum subscale model geometry is

too complex for gun firing oo cur i A
i Two models built (Fast flight, Glider flight) i
. > :
. T Results: (Smaller effect than expected) £ %
5 . . . L ===
A Indoor range is short, use fins at°kdr 15°
‘¢KS zxyaa YIe KI@S
7 Range

Stabilization Geometry
. (high initial velocity)

S

Glider Geometry
(low initial velocity)
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11 830: Development of an Extended Range,

o Large Caliber, Modular Paxload Proiectile I

U Full Size (155 mm) Development

I Initial geometry (155 mm M107)
A Projectile length: 701 mm
A Projectile mass: 43.9 kg
A Muzzle velocity: 684.3 m/s
A Maximum range: 18.1 km

I Parameters used as constraints during developm
A Projectile length: 1000 mm
A Projectile mass: 48 kg

A Muzzle velocity: 684.3 m/s
(as for M107 fired in M185 gun using Charge 8)
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11 830: Development of an Extended Range,

o Large Caliber, Modular Paxload Proiectile I

U Full Size (155 mm) Development

I Optimization of the shell body using DOE

A ParameterOgivelength, Ogiveradius,Meplat, Boom length,
Boattaillength and diameter.

A Second geometry

A Final geometry

A Maximum range is now 22 km with the optimized geometry.
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