Peter Gerber



Insensitive Octogen

Peter Gerber

Contact: Fraunhofer Institut fir Chemische Technologie,
Joseph-von-Fraunhofer-Stral3e 7, 76327 Pfinztal, Germany,
E-Mail: Peter.Gerber@ict.fhg.de



2006 Insensitive Munitions & Energetic Materials Technology Symposium

Structure

1. Introduction

2. Raw materials

3. Characterization of the raw materials
4. Production of PBX

5. Characterization of PBX

6. Summary

Ge, 06.03.2006



2006 Insensitive Munitions & Energetic Materials Technology Symposium

DYNO Nobel ASA, Norway

Product Lot-#

HMX, Type B, Class 1 DDP04D0049E
HMX, Type B, 10-15 um NSI 00 E 000 E 004
HMX used for|NSI -1 - 295
recrystallization

Fraunhofer ICT

Product Lot-#

Octogen recrystallized in Propylencarbonate (PC) [ 100110-1

Octogen recrystallized in g-Butyrolactone (g-Bl) |[100110-2
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Recrystallization of insensitive HMX
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Recrystallization temperature
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Structure

3. Characterization of the raw materials
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Particle size and Particle size distribution

Xeos | Span(84/16) | D[3.2]
Product Lm - Lm
HMX, Type B, Class 1 161.6 0.640 17.3
HMX, Type B, 10-15 pm 15.5 0.411 13.5
HMX, recrystallized in PC | 103.9 0.927 42 .9
HMX, recrystallized in g-Bl | 285.9 0.832 60.7
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Particle characterization: optical microscope

HMX, Grade B, Class 1, HMX, recrystallized in PC, HMX, recrystallized in g-BI
Lot. Nr.. DDP04D0049E Lot-Nr.: ICT 100110-1 Lot-Nr.: ICT 100110-2

Ge, 06.03.2006



2006 Insensitive Munitions & Energetic Materials Technology Symposium

Octogen, Grade B, Class 1,
Lot-Nr.. DDP04D0049E
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Octogen, recrystallized
in Propylencarbonate
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Oktogen, recrystallized
in g-Butyrolactone
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Particle characterization: Density

Product density / g/cm3
HMX, Type B, Class 1 1.8806 (0.0005)
HMX, Type B, 10-15 nm 1.8891 (0.0009)

HMX, recrystallized in Propylencarbonate | 1.8974 (0.0010)
HMX, recrystallized in g-Butyrolactone 1.9016 (0.0003)
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Chemical analysis: Determination the percentage of R DX (HPLC)

specification | manufacturer

Product % %
HMX, Type B, Class 1 <20 0.7
HMX, Type B, 10-15 pm <2.0 0.6
HMX, for recrystallization <20 1.2

HMX, recrystallized in PC
HMX, recrystallized in g-BI
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Chemical analysis: remaining solvent content (SPME)

Acetone PC / gBl
Product ug/g 1ug/g u=10¢
HMX, Type B, Class 1 1.77 -
HMX, for recrystallization 0.365 -
HMX, recrystallized in PC - 2.000
HMX, recrystallized in g-BI - 200

Solid phase micro extraction (SPME)
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Adiabatic Rate Calorimeter (ARC)
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Structure

4. Production of PBX
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Manufacture of the cast cured PBX

Raw materials wt. %
HMX, Class 1 (X, ; = 160 pum) 57.0
HMX, Class 5 (X, = 15 pm) 7.0
Aluminium, Alcan 400 20.0
Di-(2-ethylenhexyl)adipate, DOA 7.59
HTPB 7.59
Isophorene Diisocyanate, IPDI 0.67
Irganox 565 0.10
Triphenylbismuth, TPB 0.05
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HX |Nitramine-Type wt.% | Chargen-Nr. manufacturer
195 |HMX, Typ Il, Class 1 57.0 | DDP04DO0049E DYNO
HMX, Typ Il, Class 5 7.0 |NSI 00 E 000 E 004
202 |HMX, recrystallized in PC | 64.0 |ICT 100110-2 ICT
201 |HMX, recrystallized g-BI 64.0 |ICT 100110-1 ICT
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Viscosity

HXA | Nitramine-Type Viscosity /Pa-s
195 |HMX, Type ll, Class 1/ Class 5 109
202 HMC, recrystallized in PC 69
201 HMC, recrystallized in g-BI /8
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Structure

5. Characterization of PBX
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Density of the cast cured PBX

M Exp. Mexp./ T 1n,
HXA Nitramine-Type g/cm3 %
195 [HMX, Typell,Class1/Class5 | 1.708 98.9
202 |HMX, recrystallized in PC 1.725 99.5
201 |HMX, recrystallized in g-Bl 1.722 99.2
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GAP —Test @50 mm
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Structure

6. Summary
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Summary

- insensitive HMX:
recrystallization of HMX in
Propylencarbonate and g-Butyrolactone

higher density compared to conventional HMX

- cast cured PBX with recrystallized HMX:

higher initiation pressure in 50 mm GAP-Test
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