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Introduction 
Recent History of Standards for NC Testing 

Differences between 
STANAG/AOP-4178        
and MIL-DTL-244: 

STANAG/AOP-4178 is      
a compendium of 
nitrocellulose test 
procedures 

MIL-DTL-244 is a 
specification for 
nitrocellulose that also 
contains test procedures 
(but only the ones that 
are needed for this 
specification) 
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MIL-N-244A 
(1962) 

 

UK M22 / M23 / M39 
(1987/89/88) 

 

Other 
Standards 

 

MIL-DTL-244B/ECP 
(2012) 

 

MIL-DTL-244C (2014) 

 

STANAG 4178 Ed. 2 
(2009; ratified 2013) 

2007 – 2009  

NATO/PfP AC/326 SG/1 CNG + US Industrial  
 Product Team (IPT) + international NC Experts 

55 Persons  ///  36 Institutions   ///  17 Nations 

 

MIL-DTL-244B 
(1996) 

 

STANAG 4178 Ed. 1 
(1991) 

identical 
Test-  

Procedures 
 

AOP 4178 Ed. 3 
(completed, in NATO  
acceptance process) 

identical Test-  
Procedures 



© Rheinmetall AG I 

 

Test Methods of STANAG/AOP-4178 Ed. 3 / MIL-DTL-244C  
 

2018 

STANAG/AOP 4178 

4 

 Nitrogen Content  
- Ferrous Ion Titration  
- NIR Spectroscopy 
- Nitrogen Analyzer Method  
- (Devarda's Alloy Method)           
- (Schulze-Tiemann Method) 
- (Nitrometer Method)  
- (Combustion Calorimetry) 

 Ether-Alcohol Solubles 
- Filtration Method 
- Evaporation Method 

 Acetone Insolubles  

Stability 

Purity Fibre Quality 

Polymeric Properties 

Water / Alcohol Cont. 

Basic  
Characterisation Fineness  

 Fibre Length Distribution  
(Water Retention Value) 
(Drainability) 
Fiberization Q. / Elutriation     

Visual Purity Test 
Ash  
Ionic Impurities  

- Ion Chromatography 
- Sulphate Content 
- Residual Acidity  
- Alkalinity 
- Spectroscopy / AAS/ICP 

Oil and Grease Content 
Abel-Type Heat Tests 

- (76.6°C Abel Heat Test) 

Viscosity 
- Falling Ball Viscometer 
- Alternative Method 

Mol. Mass Distribution 

Total Volatile Content 
- Oven Method  
- Moisture Analyzer 

Water Content 
- Karl-Fischer Titration  
- Karl-Fischer Oven 

Alcohol and/or Water   
- Gas Chromatography   
- NIR Spectroscopy 132°C Stability Test 

- Bergmann-Junk  
- Bergmann-Junk-Siebert 

134.5°C Heat Test (MV) 

Others 

Ignition T / Heat of Explosion 

Test method  
contained  

in both  
documents  

Test method  
only in  

AOP-4178 
Ed. 3 
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Basis of AOP-4178 Ed. 3 
  
 STANAG 4178 Ed. 2   (2009; ratified 2013) 
 Main basis of the revised document 
 Document fully rewritten, many parts rephrased / 

clarified, redundant information removed 

 MIL-DTL-244C   (2014)  
 All differences between STANAG 4178 Ed. 2 and 

MIL-DTL-244C eliminated 
 The 16 joint test procedures are now identical 

 International Survey / Questionnaire   (2016)  
 Survey on STANAG 4178 methods (by armasuisse) 
 12 participating laboratories 
 Findings / conclusions included in revision 

 Workshop on NC Testing in Montreal   (2016)  
 110 international participants 
 Findings / conclusions included in revision 
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Even when test parameters had to be further restricted 
(e.g. for Nitrogen Content with FS/FAS Titration), this was 
done by adding a note rather than by changing the test 
procedure to maintain equality with MIL-DTL-244C    
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Test 2: Nitrogen Content 
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Main Changes in AOP-4178 Ed. 3   (Compared to STANAG 4178 Ed. 2) 
  
 Procedure for Sampling of NC added 

 Determination of Nitrogen Content: 
 FAS/FS Titration-Method improved 
 Near Infrared Spectroscopy NIR-Method included 
 No longer used test procedures omitted 

 65.5°C Abel Heat Test and Grit Test omitted 

 Viscosity:  Alternative Viscosity Test method which   
is also suitable for low viscosity NC grades added 

 Method for Fibre Length Distribution improved 

 Fiberization Quality / Agglomerates: Wet Sieving 
Method replaced by Elutriation Method 

 Clearly stated that some methods are only suitable 
for comparative testing 
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FAS/FS Titration is reference method, NIR and N-Analyzer 
are alternate methods; all are described in AOP-4178 Ed. 3 

 

Devarda's Alloy, Schulze-Tiemann, Nitrometer and Com-
bustion Calorimetry Methods are listed but not described 
in Ed. 3; they still may be used (Reference to Ed. 1 / Ed. 2) 
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Grit = Sand 
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"MIL Viscosity" (falling sphere viscometer / 
10% NC solution) remains standard viscosity 
method 

Alternate viscosity method based on 
German TL 1376-589 (3% NC solution in 
acetone) allows using different visco-
meter types such as  
Hoeppler, Ubbelohde,  
or rotational viscometer;  
all viscometers give  
equivalent results 

https://www.google.de/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj4yuuOhKPZAhUMUlAKHVEQAEcQjRwIBw&url=https://www.anton-paar.com/at-de/produkte/details/rotationsrheometer-rheolabqc/&psig=AOvVaw2ozOQEqPVRO87Xe7KRIMyy&ust=1518616131510250
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Test method fully 
rewritten + conside-
rably improved; 
automated calcu-
lation of fibre length 
distribution; … 
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Wet Sieving Method as described in          
Ed. 2 is not suitable for NC with low 
agglomerate contents and cumbersome 
for certain NC types 

New Fiberization Quality Test / 
Elutriation Method is more robust 
and also applicable for NC with low 
agglomerate contents; on the other 
hand, precision is inferior for NC 
with extremely high agglomerate 
contents  
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Molecular Mass and Fibre Length Distribution Tests yield 
valuable information; their numerical results, however, 
strongly depend on instrument type and/or experimental 
conditions  only suitable for comparative testing  

RRT on GPC 
of NC 
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Summary and Way Ahead 
  
 Numerous corrections and improvements have been 

implemented in AOP-4178 Ed. 3 

 The document is now consistent within itself and 
harmonised with MIL-DTL-244C 

 Many persons / laboratories / agencies / institutes / 
companies have contributed to this revision - 
directly or by participating in the survey / 
questionnaire or NC testing workshop - this is greatly 
appreciated 

 

 The final draft of AOP-4178 Ed. 3 has been 
submitted for NATO acceptance process 
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THANK YOU FOR YOUR ATTENTION ! 


