IM Study — 120mm Mortar Bomb




120mm Mortar - Background

e During the 1990s, MECAR has
developed a family of high pressure
120mm Mortar ammunition which
are suitable for the new generation
of turreted mortars.

« The MECAR ammunition has been
safety certified by the US Army and
IS now in production for the 120mm
AMS.

] :

 Currently capable of ranges of 9 ;}
kms, a new family of rounds, with f o
optimised propelling charge —E
solutions will increase the range to -
12 kms. '




120mm Turreted Mortar Systems

120mm AMOS from Patria Hagglunds
120mm AMS from BAE Systems Land Systems



120mm HE Mortar Round

Characteristics of the Standard Round

2.5 kgs of Hexolite Dual Safety
Composition B Booster Electronic
Filling Charge Direct Fire Fuze



120mm HE ROUND — IM Program

 Historically, mortar ammunition is stored in the open, not inside light
armoured vehicles.

* New generation of turreted systems, such as AMOS, AMS, FCS
NLOS-M, together with the AC-130 gun ship program, bring the
mortar rounds into the vehicle.

« Existing service ammunition has very poor IM properties.

At the beginning of 2006, MECAR commenced a program to
improve the IM characteristics of the current 1220mm HE round.

» The first step — the Explosive Filling.



120mm HE ROUND — IM Program

The Explosive Filling...The available choices are :

e Cast Cure IM solutions
X New Infrastructure.
x Slow Production Rates — 3 day “Curing Cycles” for large calibre
ammunition.
x Verification / Control of process has a 3 day “lag”.

e Melt Pour IM solutions
Use the existing melt pour facilities.
Good Production Rates — 30 min “Curing Cycle” for large calibre
ammunition.
Verification / Control of process has a 1 hour “lag”.



IM Explosives

Traditional Melt Pour Explosive Fills
» Good explosive performance,
e Poor IM performance,

* Poor high temperature stability — exudation is a BIG problem in
hot climates.

» Low cost, high volume manufacture, easy to process,
« Multiple LAP options.

IM Improved Melt Pour Explosive Fills
» Good explosive performance,
» Good to excellent IM performance,
* Improved stability in high temperature environments.
« Combination new/traditional explosive ingredients,
* Low cost, high volume manufacture,
* Multiple LAP options.



IM Explosive Selection

 PAX-34, from BAE Holston AAP, chosen as a possible replacement
for the Composition B filling.

 PAX-34 has the following composition:

 DNAN (2,4-dinitroanisole)
 TNT replacement

 NTO (Nitrotriazolone)
» Explosive output slightly less than RDX
* Very insensitive explosive

 TATB (Triaminotrinitrobenzene)
» Explosive output slightly less than RDX
* Very insensitive explosive

« HMX

BAE SYSTEMS



IM Explosive Selection

DNAN TATB

NTO MANUFACTURING FACILITY

BAE SYSTEMS



Melt Pour Tests with PAX-34

HE melt process
* No loading issues; comparable with Composition B.
Melting Characteristics

* Melted easily (faster than Comp. B) and smoothly with no separation of
components.

Pourability
* Viscosity comparable to TNT & Comp B.
Cooling

» Appears to exhibit reduced shrinkage ( approximated at 3%) compared
with TNT (12%) & Comp B (6%).

« Initial trials performed with simple air cooling — no hot fingers- produced
excellent results.

X-Ray results

« Excellent - No base separation, piping, cavitation, porosity.



X-Ray of PAX-34 Filling




IM Test — Sympathetic Detonation

Initial Test Plan

Test ID Donor Acceptor Metal Parts |Packaging

1 - Baseline [Comp B Comp B Standard Standard
Fibre Tube

2-M1 Comp B PAX-34 Standard Standard
Fibre Tube

Test Configuration
Spacing represents

the LAV-AMS racks

7

Donor Projectile

@ / Acceptor Projectile

@

@ O6

N

Inert Projectile




IM Test — Sympathetic Detonation

Baseline Test — Composition B Filling

BEFORE
REMAINS
AFTER OF AN

INERT RND

Force of

Explosion _

has moved .

4+ tons of

support



IM Test — Sympathetic Detonation

Baseline Test — Composition B Filling

« Category 1 Reaction — with a high order explosion of the Acceptor
round.

* No trace of Acceptor round.
e All the Inert projectiles were badly damaged.

» Steel supports, each weighing more than 4 tons, moved apart due
to the explosion.

e FAILED to pass STANAG 4439 Reaction of Adjacent Munitions Test
(RAM)

o If this occurred in an operational environment — in a LAV orin
a storage area, then the effects would have been ca tastrophic.



IM Test — Sympathetic Detonation

IM 1 Test — PAX-34 Filling

BEFORE
AFTER REMAINS
OF INERT
RND #3
REMAINS
OF THE

PAX-34 RND



IM Test — Sympathetic Detonation

Test IM 1 — PAX-34 Filling

« Category 3 Reaction — with a deflagration of the Acceptor round.
 Large pieces of Acceptor round found.

* Inert projectile, #3, found intact.

» Steel supports, each weighing more than 4 tons, unmoved.

« PASSED the STANAG 4439 RAM test

« Which means that if this “event” had occurred in an operational
environment, the chances of survival have been grea  tly improved.



IM Program — Next Stages

e Initial Results with PAX-34 look very promising, using baseline high
strength metal parts.

* Next IM test will use modified mechanical design to reduce internal
pressure in the body.

» This design will also incorporate a modified fuze / adapter seal to
Improve the chances of surviving the slow cook-off test.

» For a round to be IM compliant, both the Explosive filling and the
Mechanical design of the round need to be optimised and matched
to provide the best chance of success.

 PAX-34 looks very promising for this type of application, and can be
Implemented on standard melt pour equipment.



