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•Reduced Sensitivity RDX is of interest for the IM 
community 

•A special RDX with a lower level of shock sensitivitylower level of shock sensitivity
than regular RDX, called I-RDX ® has been industrially 
produced by EURENCO for more than 40 yearsmore than 40 years

•Up to now, this low shock sensitivity of I-RDX ® is 
mainly acknowledged when Imainly acknowledged when I --RDXRDX®® is used in Cast is used in Cast 
PBXPBX

Ageing of RDX the background
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•The insensitive character of I-RDX ® is highly 
reproducible, as acknowledged by LSGT results on 
cast PBX compositions such as:

Ageing of RDX the background
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Name composition sampling Barrier pressure 
(Mean value) 

Standard 
deviation 

PBX 
N-109 

I-RDX® = 64% 
Al = 20 % 
HTPB = 16 % 

15 different 
lots of I-RDX ® 
tested during 
2002-05 

53.7 kBar 
 

(51.2-56.4) 

2 kBar 

 



•The insensitive character of I-RDX ® is maintained 
after ageing

•there is no change of shock sensitivity as measured  
by NOL-LSGT

– for compositions prepared with aged RDX 
– for compositions prepared with “fresh” raw 
material

– As well as corresponding aged compositions

Ageing of RDX the background
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•I-RDX® is prepared by the Woolwich process

•RDX may be produced mainly by two different 
processes:

–Woolwich
–Bachmann (which lead to RDX containing 4 to 17 % of HMX )

•With RDX produced by the Bachmann process there
are evidences of reversion of shock sensitivity

Ageing of RDX the background
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•What are the properties of RDX that form a basis fo r 
the alteration with time of the shock sensitivity i n cast 

PBX?  is it linked to the Bachmann process ?

��� � One hypothesis is that the reversion of shock 
sensitivity may be linked to the presence of HMX.

Measure of the influence of HMX
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HMX added to I-RDX ®

2% of HMX added to I-RDX®

Measure of the influence of HMX
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Composition  LSGT results  
(kBars) 

Ageing 
conditions 

53.7  T0  PBX N 109 
 51.2  3 months at 

60°C 
 

No effect (same result as for I-RDX®)
No evolution after ageing



HMX co crystallised with RDX

Measure of the influence of HMX
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LSGT Result 
(kBars) 

Composition HMX 
content  

To 3 months 
at 60°C 

remarks 

0.5% 
 

53.7 51.2 / 

40.4* 44.4 *measure after  
3 months RT 

PBX N 109 

5% 

46.6 / Aged RDX  
9 months RT 

 



•conclusions
–From LSGT results, PBX N 109 prepared :

•With HMX added to I-RDX®, or with RDX co
crystallised with small amounts of HMX (0.5%) 
behave like PBX N 109 prepared with I-RDX®

•with RDX co crystallised with HMX (5%) is more 
shock sensitive.

Measure of the influence of HMX
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Physico chemical characterization 

As expected, no difference at crystal level on the basis of
classical physico chemical characterizations

Studies at crystal level
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•Advanced techniques: DSC
–A DSC method has ben developed which allows to make a 
difference in between RS-RDX and RDX 

•

Studies at crystal level
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RS-RDX RDX



•Advanced techniques: DSC
–Comparative measure: DSC on crystal, LSGT on PBX N 109

Studies at crystal level
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•Advanced techniques: NQR
–Results

• RS-RDX: 100 to 140 Hz
• Crude Woolwich RDX: 300 to 460 Hz
• Standard Bachmann RDX: 340 to 500 Hz

Studies at crystal level
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Line width measurement
120 Hz



•Advanced techniques: NQR

–Results obtained on co crystallised RDX

•0.5 % HMX: 140 Hz
•5 % HMX: 190 Hz

confirm that RDX co crystallised with 5% HMX has a 
different behaviour.

Studies at crystal level
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•Advanced techniques: HMX localisation
–No twins

•

Studies at crystal level
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No HMX detected RS RDX behaviour



•Advanced techniques: HMX localisation
–twins

•

Studies at crystal level
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HMX detected RDX behaviour



•Eurenco (a subsidiary of SNPE), produces industrial ly 
a RDX quality called I-RDX ®

–which confers low shock sensitivity to the correspo nding 
cast PBX compositions, and this low sensitivity is maintained 
after ageing whatever the ageing conditions.

• RDX produced by the Bachmann process may lead
to

–-products with higher levels of shock sensitivity or,
–-products which after adapted recrystallisation in orde r to 
produce RS-RDX, do not remain « insensitive » after ageing

Conclusions
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•From the work presented here:
–The higher shock sensitivity (or reversion of 
shock sensitivity after ageing) with Bachmann RDX 
may find its explanation, at least for a part, thro ugh 
the formation during the crystallisation step of  
peculiar crystals (RDX-HMX co-crystals).

–A method has been developed which allows to 
distinguish, at crystal level, between RS-RDX and 
RDX

Conclusions
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Thank you very much for your attention

A special thank to J. GUILLAUMIN who conducted most of the
analytical work presented here

To be (insensitive) or not to be

That is…


