
Guntonal – an Insensitive Melt Cast for Underwater Wa rheads

Dr. Henric Östmark, FOI, Sweden
Anna-Maria Amnèus and Dr. Per Sjöberg, Eurenco Bofors, Sweden

2010 Insensitive Munitions & Energetic Materials Technology Symposium
October 11-14, 2010



C C

NH2 O

NH2NHNH2

+

NO2

NO2

-

N

FOX-12 (GuDN)FOX-12 (GuDN)

100 J

insensitive as sugar !

KEY FACTS:
Registred in REACH as non-toxic

Density 1.74
Hf=-85 kcal/mol

Tonset=212-215 0CH2N
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FOX-12 = High ExplosiveFOX-12 = High Explosive



FOX-12 in Melt CastFOX-12 in Melt Cast

GUNTOL = A Melt Cast based on FOX-12 and TNT
Hexotol & Octol

GUNTONAL = GUNTOL + Al
Hexotonal

A Conventional Melt Cast plant for Hexotol/Octol/TNT



PERFORMANCEPERFORMANCE
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SENSITIVITYSENSITIVITY
SSGT water

4010.21585PBXN110

35.511253540GUNTOL
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OBJECTIVEOBJECTIVE

How does GUNTONAL compare with i.e. HBX in a underwater warhead? 



Shock WaveShock Wave



BUBBLE ENERGYBUBBLE ENERGY

PV=nRT



EXPERIMENTAL SET UPEXPERIMENTAL SET UP

Sea Bottom

Water Surface

Measurement Raft

Explosive Charge

50 kg weight 50 kg weight

Anchor
Anchor

Pressure transducers

Buoy Buoy

40 m



ResultsResults

5.57020104030GUNTONAL

4.644.717.137.840.4HBX-1

Bubble
Energy
MJ/dm 3

Wax
lecithin

AlRDXHMXTNTFOX 12Composition

Conclusion: GUNTONAL has higher performance



AvailabilityAvailability

FOX-12 is available in industrial scale

+ GUNTOL & GUNTONAL 

Pricing is available
i.e. GUNTOL has been offered for 35 Euro/kg  

i.e. GUNTONAL has been offered for 45 Euro/kg
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Bubble Energy MeassurementsBubble Energy Meassurements
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UV Shock and Bubble SimmulationUV Shock and Bubble Simmulation


