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155 MM — ARTILLERY MODULAR CHARGE DESIGN

Interoperability with all NATO standard weapon and ammunition configurations

The Modular Charge Systems (MCS) DM72, DM92 (ability for use up to 63°C) and DMB2 (Basic Charge) have been developed for
use in all NATO standard gun configurations and are qualified in the self-propelled howitzers L52 PzHb2000 and L39 M109A3,
The Modular Charge System complies with the appticable Multinational Ballistic Memorandum of Understanding. Nitrochemie
has been producing this system as the world’s first Modular Charge System in series since 1996. More than 1.5 million modu-
les have been produced and fielded so far.

General product information
Fully compliant with requirements of |JBMolU
Increased range to » 40 km
Bi-modular charge design (high stow capacity, improved logistics)
Improved LOVA/IM-characteristics
Low barrel wear, low toxicity of ingredients («greens)

Ballistic requirements
Mean muzzle velocity 945 m/s (52 cal. gun, 6 modules, L15A1 projectile, 21°C)
Pressure limit: 4158 bar (general) 4060 bar (for L15A1 projectile)
Standard deviation of the vo in 39- and 52-calibre barrels at all charge levels less than 2 m/s
Minimum range: 3500 m at 200 mils QE*53 m at 1244 mils QE*
(*QF = Quadrant Elevation)

Basic Charge Module (BCM)

For physical reasons and full combustibility for the low zones a basic charge DM82 had to be designed with a
muzzle velocity of 306 m/s fired with reference projectile L15A1

Itis impossible to load a combination of DM82 with DM72/92 ta prevent the occurrence of unsafe combinations.

WE DEVELOP TO YOUR REQUIREMENTS
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Combustion without residues

As far as the cambustible material and the propellant are concerned, a combustion without
residues in the sense of the specification is guaranteed for all charge increments and for all
temperature levels.

Reduced muzzle flash
A special material is integrated in each module to reduce the muzzle flash.

Negative differential gas pressure

Use of a special central igniter with pyrotechnical parts to enable safe ignition and to pre-
vent the formation of pressure waves,

155 Medular Charge System DM 72 / DM 8z

Firing table from L 53 (23 L) with LagAs (4346 k) Vo (21°C) = a5 m/s
Fired wilh MCS fram Ped z009 namingl

1000 -
6 SCM
m T ——F)
e T‘JZQJQ:Z?:'F—_[ "
| ]
0 L
o e > ssol ] Compatibility
E — e b - rovied in PeH 2000
: e | TRIM — 7 Jp. AS 9, Caesar
o ————a j [ |_I. 2 =
W ————a :s(\\. . -L‘:
200 |
100 R,
a I
) 6 15 0 25 3 3
Range f lkm

155 mm Semi-modular charge design

New extended-range and semi-modular charge group 8 -9 for use in systems in service as
a supplement to the conventional bag charges 3 -7 (big stacks).

This new charge system for improved range was designed especially for use in L39 self-pro
pelled howitzers (guns M185, M284) or light-towed howitzers suitable far air transportation
in combination with all kinds of extended- range projectiles.

Range Chart Swiss 155 mm Semi Modular Charge 8- 9
e,
configuration

. //|J c?H
E T
* Lise of one combined
L ""1‘ | charge for covering
= hamy s witiole range targat!
|:=1Iw'1 4
- » k]

Compatible with
M LB gun

= ’ Projectife: EfF3-86 |
L T BT T B Pt
ot (et}

Relevant product features:

One combined charge for two zones (compared to two stand-alones such as
M119A2 and M203A1)

Improved stow capacity and logistic advantages

Lower price than use of two stand-alone charges

Compatible with gun configurations M185 and M284

Designed for use with extended-range projectiles ERFB-BB or Cargo-BB

Nitrochemie Wimmis AG Nitrochemie Aschau GmbH

CH-3752 Wimmis D-84544 Aschau a.Inn www.nitrochemie.com
Telefan +41 (0)33 22 81020 Telefon +49 (0)8638 68 241 info-wm-antriebe@
Telefax +41 (0)33 22 81330 Telefax +49 (0)8638 68 184  rheinmetall-wm.com

2005 Nirocherdie Wimmis AG, Wimmis | Switzefland

e all fights in connection wath this cocument,
Nata and descriptions have aply an infasmation value, Mo 15 are reserved. Printed in Switzedingd, M!TROCHEM[E
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SCDB TECHNOLOGY — AN ESSENTIAL COMPONENT
FOR FUTURE HIGH-PERFORMANCE PROPULSION DESIGN

New propellant technology for tank ammunition

Modern high-performance propellants for tank ammunition consist of a combustible case and multi-base propellants.

The maximum exploitation of the interior ballistic reserves is only possible if the objective of a temperature-independent
burning characteristic can be achieved! The SCDB technology offers this possibility. It is a technology platform already
proven successfully in various applications. New processes and the firmly anchored surface treatment are the key to this
technological leap. The striking properties and the suitability for use under extreme conditions were impressively
demonstrated in the qualification process, This novel approach to a desited Tem perature-Independent Propulsion System
(TIPS) involves the use of special surface maderators (physical approach) and favourable energetic plasticizers (thermodyna-
mic approach), so that an optimal utilization of the Interior-ballistic reserves is achieved. The applied technology is named
SCDB (Surface Coated Double-Base).

SCDB-Technology for highest performance and penetration demands!

The advantages of the SCDB technology can be exploited in various ways for the entire spectrum of ammunition and calibres
(KE, cargo and multi-purpose). The optimization of the combustible case has been taken up in the concept as a
supplementary measure to extend the barrel life (holistic approach to the solution) in order to be able to minimize the
system's life cost in utilization ta maximum extent.

Solution for highest performance demands

The SCDB technology is successfully introduced in a series of KE configurations which have to satisfy today's global
requirements applicable to war and crisis interventions. The attainable performance gain is up to 10% (muzzle energy
at ambient) compared with other competitors® selutions, and this without need to consolidate the propellant bed!
Nearly constant exterior- and end-ballistic properties as well as penetration capabilities are achieved within a very
narrow band width over the entire service temperature range. Use at up to firing temperature of 71°C at a pressure level
comparable to ambient has been confirmed.

SCDB-PROPULSION SYSTEM FOR UNRESTRICTED USE IN ALL EXTREME CLIMATIC ZONES |
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120 mm L44 (smooth bore)
KE-projectile weight 8.35kg

Gas pressure (MPa)
Muzzie welocity (m/s)

Firing temperature (°C) Firing temperature [°C)

Overall advantages for users

A temperature-independent propellant is a must to meet the demands imposed by inter-
ventions under extreme conditions if an impairment of the performance is to be avoided.
Proof of the suitability of this propellant has been submitted in the qualification process
for calibre 120 mm far the climate zones A1, Bz and Cz! Also established is the system-
friendly behaviour thanks to the holistic approach (acceptable barrel life despite high per-
formance).

Compared with the preceding generation, the hit performance has been further im-
proved as well, This is attributed to the more gentle interior-ballistic propelling behaviour
(dynamic effect).

Solution for multi-purpose ammunition

In view af the new threat scenarios
the emphasis in combat is now on multi-

L]

purpose ammunition. f— |

A special ammunition configuration within = g3Ax0 5 mis|
this group is the fuse-programmed HE. The ‘;E 4 @‘”

benefit offered by the SCDB technology in . i

this area is not only the longer range desi- i . -,'

red for such heavy projectiles (narmally 16 Temperature Independent bumin

|
& : H
—20kg), but above all the constancy i AISERE: \ens in tenpenis [
in respect of the interior-ballistic properties i A
in favour of programmable fuzes. B0 -60 -4 =20 © 30 40 & B3 164 130

Side f em

Support from the new case technology

New technological solutions for the combustible case components had to be implemented
to meet the mentioned prerequisites in respect of barrel life and mechanical strength
when heavy projectiles are used. The chosen approaches include a.o.

the use of novel (compound} fibre and resin systems as well as special anti-erosion
agents. In this way it is possible to satisfy the drop test requirements and to improve the
barrel life to previously customary values.

Nitrochemie Wimmis AG Nitrochemie Aschau GmbH

CH-3752 Wimmis D-84544 Aschau a.lnn www.nitrochemie.com
Telefon +41 (0)33 22 81020 Telefon +49 (0)8638 68 241 info-wm-antriebe@
Telefax +41 (0)33 22 81330 Telefax +49 (0)8638 68 184  rheinmetall-wm.com
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HIGH-PERFORMANCE PROPELLANT — FOR MEDIUM CALIBRE
APPLICATIONS

Nitrochemie, leading in the field of propellants for medium calibre ammunition
Nitrochemie produces propellants to satisfy the requirements of the entire medium calibre range of ammunition from 20mm to 50mm,
Conventional single- and multi-base propellants
High-performance propellants based on the unigue EI” technology
Design and production of formed bodies for compact charge structures

Cooperating with long-standing partners, we work out system-specific solutions which exploit existing potential within the gun
and ammunition system. We are competent partners in demanding national and international developments and series projects.
Nitrochemie complies with all requirements concerning safety at work and protection of the environment and is certified
according to AQAP-2110, ISO 9001 and ISO 14001,

High-performance EI* propellant

Demands of todays modern ammunition include the requirements for good system compatibility coupled with excellent IM pro-
perties, low barrel erosion, toxicologically harmles and improved performance. Nitrochemie meets this challenge with products
based on its EI* technology.

EI* propeliants take advantage of a two-phase barrel protection concept. A barrel life of > 3500 rounds has been confirmed
fora 30mm KE application in the Bushmaster |l
EI* propellants are harmless for the environment during

their entire life cycle thanks to the applied nontoxic campo- 5000 n — 1
nents and additives. | i ____—q—:r
EI” propellants guarantee low standard deviations In the s T T ”
T T —— Velocin
interior-ballistic values. | I | | o
i . ——t = S B —— Pmax
El* propellants enable performance increases of up to 8 - 10% A 5 “%
in muzzle energy compared with conventional single-base T
propeliants. This is coupled with an excellent temperature — . e
-a8 - o an o d

independence over the entire temperature band fram - 54°C
to + 71°C,

Temperature in 5C

WE DEVELOP TO YOUR REQUIREMENTS
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New generation: EI*+ and EI*++ propellants

EI*+ propeliant offers an enhanced system compatibility at an otherwise identical perfor-
marnce to EI propellants. Improved in particular are the thermal resistance and the flame
temperature thanks ta the use of novel energetic plasticizers. The advantage is significant
since the barrel life depends to an exceptionally high degree on the propellant's flame tem-
perature, In the applicalion, the improved thermal resistance becomes evident in the form
of higher cook-off temperatures. These are important aspects especially when aircraft
ammunition is concerned,

EI*++ propellants with superior IM properties represent the future benchmark for medium-
calibre propellants. This superiority is primarily achieved by the addition of small quantities
of crystalline nitramines (< 20%) and special plasticizers to the powder matrix. The remal-
ning characteristic values correspond approximately to the traditional values.

Type Flame temperature Heat of explosion Force
K I/ g
El® 3000 ;- < 4000 1020
EI®+ 2850 3800 1020
E®++  2600-2900 : ~3600-3900 1020-1070

A small choice from our comprehensive product program:
EI* propellant for 20 mm x 102 aircraft ammunition
Single-base propellants for 23 mm x 152 sub-calibre ammunition
EI® propellant for 25 mm x 137 APFSDS-T
05560, DNDA and EI®++ propellant for 27 mm x 145 aircraft ammunition
Single-base propellants for 30 mm x 173 full-calibre ammunition
E1"++ far 30mm x 173 HE air burst applications
EI* propellants for 30mm x 173 APFSDS-T
Single-base propellant for 35 mm x 228 ammunition Bushmaster Il

Nitrochemie Wimmis AG Nitrochemie Aschau GmbH

CH-3752 Wimmis D-84544 Aschau a. Inn www.nitrochemie.com
Telefon +41 (0)33 22 81020 Telefon +49 (0)8638 68 241  info-wm-antriebe@
Telefax +41(0)33 22 81330 Telefax +49 (0)8638 68 184  rheinmetall-wm.com

2006 Nitrachemie Wimmis AG, Wik (6 / Switzerland - We reserve all righds vr connegion with ks docunent
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EI® TECHNOLOGY — HIGH-PERFORMANCE PROPELLANTS
FOR MORTAR PROPULSION DESIGN

Modern propellant technology for mortar propulsion

Modern high-performance propulsion systems for mortars consist of combustible containers containing appropriate
propellants. EI*-propellants offer high performance, precision and long-term stability combined with a reduced temperature
dependence.

New mortar charge generation

The new generation of mortar ammunition is characterized by impraved properties in
range, precision and long-term stability. It offers an especially high reliahility in adverse
climatic conditions.

The combination of EI*, high-energy propellants and improved container materials, have
led to charge systerms which are already well established on the international market.

Many of today's propulsion systems suffer from severe diffusion problems. Diffusion
processes between propellant and combustible containers can result in safety-critical
conditions and interior ballistic changes.

Nitrogiycerine diffuses from the propellant to the container and plasticizer from the con-
tainer to the propellant. This results in changes of the interior-ballistic behaviour, tead-
ing to changes in range, decreased precision and eventually even weapon damage.

WE DEVELOP TO YOUR REQUIREMENTS
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EI* for highest performance demands

The new generation of Extruded Impregnated propellants are particularly suitable to meet
high performance requirements. They are based on a layered structure, which enables the
fine tuning of the energy content and burning characteristics over a wide range. These pro-
perties permit to offer modern charge systems for specific, customer-defined applications.

A very good chemical stability is achieved by the selection of a well-adapted stabilizer

system. Combined with an optimized deterrent and blasting oil camposition, migration can
be suppressed and a superior life cycle duration is guaranteed.

Favourable effects of the low diffusion

8310 - of nitroglycerine and plasticizer:
Reduced dispersion of VO and pmax
290, Low dispersion «on target»
Excellent performance, stability and
St shelf life

The high precision in range also
guarantees a reduced risk of
collateral damage.

range [m)
o
5
&
[=]
1

B2z -

B 50% hit accuracy 46 x 23 m
B0 ® area of a soccerfield 110 x 75 m
Bigo

=40 =20 v 20 &40

The EI®, propellant is compatible with all container materials, It has an optimal bulk density
and good flow characteristics which ease lapping work,

Optimized container materials

Changing threat scenarios (deployments in crisis regions, urban warfare and fighting of
terrarism} have led to the development of modern mortar systems. While offering the bene-
fits of low weight and a high mobility, they subject the ammunition to greatly increased
mechanical and temperature strains.

Ta enconter these increased requirements new container materials are used and further
developed.

Nitrechemie Wimmis AG Nitrochemie Aschau GmbH

CH-3752 Wimmis D-B4544 Aschau a.Inn www.nitrochemie.com
Telefor +41(0)33 22 81020 Telefon +49 (0)8638 68 241 info-wm-antriche@
Telefax +41 (0)33 22 81330 Telefax +49 (0)8638 68 184  rheinmetall-wm.cam
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SMALL CALIBRE PROPELLANTS —
FOR SPORT AND HUNTING APPLICATIONS

Nitrochemie offers different propellant technologies for sport and
hunting applications:

v Single base propellants for medium v Porous propellants for the use in
performances as basic for economical pistol or revolver ammunition with
solutiuns ' e - light-weight bullets

propellants for &

the complete
munition

Small calibre propellants from Nitrochemie have the following
advantages:

— Well-balanced temperature behaviour - Toxicological safe formulation.
in a wide area of applications DNT free

Small standard deviations as basic — Excellent ability for lot to lot repro-

for excellent precision duction. Logistical advantages arise

Low weapon erosion by application thereby for the ammunition manu-

of an additive in combination with facturer

low flame temperature — No loss of precision during the appli-
cation of lead-free ammunition in com-
bination with new de-coppering agent
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Single base EI°propellant  Porous Vivacity Typical
propellant propellant use

El®-Niesen 85 v Fast .22 long rifle
EI"Nigsen vb v Smm x 19
El*-Miesen 110 222 Rem
EI*-Niesen 13U U3 Win
EI*-Niesen 145 3mmx68S
EI™-Nigsen 150 .30 Win Mag
9 mm Pist Pat
WLF 190
WLP 210
WLP 200
WLP 220
WLP 222
WLP 225
WLP 240
WLP 250

Fmm x 19
.22 humnet
.222 Kem

.3 - 3U Win
.34 Win
a.5mm x 55
270 Win
300 Win Mag
.333 Lap Mag

R NS ERNENS

Nitrochemie Wimmis AG Nitrochemie Aschau GmbH
-4 b4 A Jnn WWwW, nitrg
info-wm-antri
rheinmetall-wm.com
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HIGH-PERFORMANCE PROPELLANT — FOR MILITARY
AND POLICE AMMUNITION

Nitrochemie; leading producer of propellants for small calibre applications.

conventional single and double base propellants
high performance propellants based on the patented EI*-technology
porous propellants for high vivacity requirements of pistoles and grenades

We are experienced partners working with ammunition producers in demanding national and international markets.

Product portfolio of propellants for military and police applications

Propellant Technology Use mp (g) Qualified
5.56mm ball El® 5.56mm ball 4.0 NATO
5.56mm GreenSwiss El* 5.6mm Gw Pat 05 (lead free) 4.0
7.62mm ball single base 7.62mm ball 9.3 NATO
7.62mm tracer single base 7.62mm tracer B.7 NATO
WLP 250 single base .338 Lap Mag tactical 16.2
9mm Pist Pat 41 single base 9mm Pist Pat 41 8.1 9mm Pist Pat 41 CH
12.7 mm Multi single base 12.7 mm x 99 ammuniton 43.0 12.7mm MP

CH and Norway
We663 single base 5.56mm and 7.62mm blank - UK and Germany
We664 single base 5.56mm blank - Germany

WE DEVELOP TO YOUR REQUIREMENTS
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Further products currently under development:

EI* propellant for 4.6 mm x 30 ammunition

El+ for 5,56 mm lead free ammunition (non tox)

Parous EI” propellant for 9mm x 19 applications to meet higher requirements
Single-base 7-perforated propellant for 12.7 mm x 99 ammunition

EI* propellant for 12.7 mm x 99 ammunition

Qualities which make the propulsion systems of Nitrochemie unique:

Our propellants are characterized by an outstanding chemical and ballistic stability. Qur
propellants display a high system compatibility and are harmless from a taxicological point
of view. The results achieved in the well-knawn Minimi Weapon Test (NATO requirement)
demonstrate the excellent system compatibility:

Dispersion circle with 20 rounds: 88 mm
Dispersion circle with 5000 rounds: 150 mm

Ammunition has passed NATO requirement.
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Innovation

A new propellant technology for application in environment-compatible ammunition has
been developed in cooperation with RUAG Ammotec of Thun/Switzerland in the course

of the last years. This patented technology prevents copper deposits resulting from the use
of ignition elements (e.g. Sintox) free of heavy metals and lead-free projectiles. Compared
with other known solutions the new decopperization additive is markedly more effective
and suitable for combination with all propeilants. Another advantage is the positive influ-
ence on the accuracy.

Nitrochemie Wimmis AG Nitrochemie Aschau GmbH

CH-3752 Wimmis D-84544 Aschau a. Inn www. nitrochemie.com
Telefon +41 (0}33 22 81020 Telefon +49 (0)8638 68 241 info-wm-antriebe@
Telefax +41(0)33 22 81330 Telefax +49 (0)8638 68 184  rheinmetall-wm.com
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