
155 mm – Artillery modular charge system

Interoperability with all NATO Standard 39 and 52 cal Weapons
and Ammunition Configurations

Working closely with Rheinmetall Waffe Munition, the modular
propelling charge system was qualified into service with the
German BWB in 1996 as the DM72 high zone module and the
DM82 low zone module. With the increased operational tem-
perature demand for +63°C, the performance of the high zone
module has been extended from +52°C to +63°C giving an
operational performance over the entire temperature range
–46°C to +63°C. The module is designated DM92.

The modules have been developed and qualified for use in
all NATO standard 39 and 52 calibre gun configurations with
associated projectiles complying with the Joint Ballistic Memo-
randum of Understanding (JBMoU). The modular charge sys-

tem is now in service with numerous NATO countries and in
qualification with other export customers. More than 1.5 million
modules have been produced and fielded to date including
operational deployment in Afghanistan.

General Product Information

Fully qualified with requirements of JBMoU
Increased range to >40km with ER projectiles
Bi-modular charge design (high stow capacity, 
improved logistics)
Excellent LOVA/IM-characteristics
Low barrel wear, low toxicity of ingredients (“green”)
Combustion without residues
Low muzzle flash
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Range and Range Overlap

Ranges from 39 cal. Barrel (FH70/M109) with L15 projectile

Ballistic Requirements

Mean muzzle velocity 945m/sec
(52 cal. gun, 6 modules, L15A1 projectile, 21°C)
Mean muzzle velocity 810m/sec
(39 cal. gun, 5 modules, L15A1 projectile, 21°C)
Pressure limit: upper pressure limit at propellant proof 391
MPa at 63°C
Standard deviation of the vo in 39- and 52-calibre barrels
at all charge levels less than 2m/sec
Negative differential pressure: patented ignition booster 
enables safe ignition and prevents pressure waves in all
loading conditions and temperatures

Insensitive Munitions Compliance

The modular charge system has been tested in accordance to
the STANAG requirements for IM munitions including shaped
charge attack from M77 bomblet sub-munitions and the 87mm
RPG7 shaped charge. In all tests, type IV to V reactions have
been demonstrated.

Environmental Robustness C2 A1

The modular charge system has been independently qualified
by the competent authorities of three NATO member states.
The extremely demanding logistic and tactical rough handling
testing has been extended to include a complete cycle in the
A1 71°C hot stream, including thermal shock from –46°C to
+71°C. Additionally long term storage of packaged modules
under a constant 71°C for 30 days shows no degradation. This
corresponds to 4.5 years storage under A1 climatic conditions.

Ranges from 52 cal. Barrel (PzH2000) with L15 projectile

M.V. (21°C) 810m/sec Zone 5 450m/sec 2 Base Modules
665m/sec Zone 4 303m/sec 1 Base Module
525m/sec Zone 3

M.V. (21°C) 945m/sec Zone 6 548m/sec Zone 3
871m/sec Zone 5 468m/sec 2 Base Modules
680m/sec Zone 4 306m/sec 1 Base Module
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IM Performance DM72 (Packaged)

Conducted Test

Standard liquid fuel fire

Slow heating

Bullet attack

Shaped charge jet impact

Shaped charge jet impact

Sympathetic reaction

Safety drop test

Electrostatic

EMP

Reference

STANAG4240

STANAG4382

STANAG4241

MIL-STD-2105B 5.2.6.

against RPG7

against RPG7

STANAG4375

STANAG4235

STANAG4236

Essential Criterion

IV

III

III

III

III

III

No reaction

No reaction

No reaction

Desirable Criterion

V

V

V

V

V

IV

No reaction

No reaction

No reaction

DM72/DM92

Demonstrated

V

V

V

IV-V

V

No reaction

No reaction

No reaction

No Reaction

D167e0508_155mm Artillery MCS.qxd  30.05.2008  13:08 Uhr  Seite 2



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Schwarze Druckfarbe - ISO Coated v2 \050ECI\051)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (ISO Coated v2 \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /MetaBlack-Caps
    /MetaBlack-CapsExpert
    /MetaBlack-Expert
    /MetaBlack-Italic
    /MetaBlack-ItalicCaps
    /MetaBlack-ItalicCapsExpert
    /MetaBlack-ItalicExpert
    /MetaBlack-Roman
    /MetaBlackLF-Caps
    /MetaBlackLF-Italic
    /MetaBlackLF-ItalicCaps
    /MetaBlackLF-Roman
    /MetaBold-Caps
    /MetaBold-CapsExpert
    /MetaBold-Expert
    /MetaBold-Italic
    /MetaBold-ItalicCaps
    /MetaBold-ItalicCapsExpert
    /MetaBold-ItalicExpert
    /MetaBold-Roman
    /MetaBoldCE-Italic
    /MetaBoldCE-Roman
    /MetaBoldCELF-Italic
    /MetaBoldCELF-Roman
    /MetaBoldLF-Caps
    /MetaBoldLF-Italic
    /MetaBoldLF-ItalicCaps
    /MetaBoldLF-Roman
    /MetaBook-Caps
    /MetaBook-CapsExpert
    /MetaBook-Expert
    /MetaBook-Italic
    /MetaBook-ItalicCaps
    /MetaBook-ItalicCapsExpert
    /MetaBook-ItalicExpert
    /MetaBook-Roman
    /MetaBookCE-Roman
    /MetaBookCELF-Roman
    /MetaBookLF-Caps
    /MetaBookLF-Italic
    /MetaBookLF-ItalicCaps
    /MetaBookLF-Roman
    /MetaMedium-Caps
    /MetaMedium-CapsExpert
    /MetaMedium-Expert
    /MetaMedium-Italic
    /MetaMedium-ItalicCaps
    /MetaMedium-ItalicCapsExpert
    /MetaMedium-ItalicExpert
    /MetaMedium-Roman
    /MetaMediumLF-Caps
    /MetaMediumLF-Italic
    /MetaMediumLF-ItalicCaps
    /MetaMediumLF-Roman
    /MetaNormal-Caps
    /MetaNormal-CapsExpert
    /MetaNormal-Expert
    /MetaNormal-Italic
    /MetaNormal-ItalicCaps
    /MetaNormal-ItalicCapsExpert
    /MetaNormal-ItalicExpert
    /MetaNormal-Roman
    /MetaNormalCE-Italic
    /MetaNormalCE-Roman
    /MetaNormalCELF-Italic
    /MetaNormalCELF-Roman
    /MetaNormalLF-Caps
    /MetaNormalLF-Italic
    /MetaNormalLF-ItalicCaps
    /MetaNormalLF-Roman
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 180
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 180
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 841.890]
>> setpagedevice


