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Abstract: The rheology of highly concentrated polymer bonded explosive (PBX) simulant was studied. An energy mate-
rial, polyethylene plastomer (Exact™) having similar properties to poly(BAMO-AMMO) was selected as a binder.
Dechlorane with similar properties to RDX (Research Department eXplosive) was chosen as a filler. Mixing behavior in
a batch melt mixer was investigated. During mixing a large amount of heat of viscous dissipation was generated and a
continuous decrease in torque was observed when the filler content was above 70 v%. It was believed due to wall slip
phenomena. From the SEM images, the fillers were well dispersed and the effect of mixing condition affected slightly
on the dispersion. Owing to distinct shear thinning behavior of the suspensions, measuring viscosity of highly filled sus-
pensions was possible in a high shear rate capillary rheometer though it was impossible even in a low shear rate plate-
plate rheometer.

Keywords: highly concentrated, explosive, polymer bonded explosive (PBX), simulant, suspension.
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Scheme 1. Structure of Dechlorane 25.

Trade name Material Density (g/cm’) T, (°C) Remark
Exact 5361 Ethylene octane copolymer 0.86 36 Melt index*: 0.5
(Exxon mobil chemical)
Exact 5371 Ethylene octane copolymer 0.87 64 Melt index*: 5
(Exxon mobil chemical)
Dechlorane 25 CsH,C1,, (Oxychem) 1.8 350 w/decomp Mean particle size: 4.5 pm

*ASTM 1238.
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Figure 1. SEM micrographs of Dechlorane 25 (a) x200; (b) x3500.
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Figure 2. Shear viscosity vs. shear rate for Exact 5361 and Exact
5371 at 80 °C. The measured viscosity and shear rate values from
capillary rheometer are apparent values.
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Figure 3. Mixing behavior of Exact 5361/Dechlorane (40/60) sus-
pensions at 40 and 70 ‘C with cooling off after loading Dechlorane.
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Figure 4. Mixing behavior of Exact 5361/Dechlorane suspensions

with various conditions: (a) screw speed effect; (b) set temperature
eftect; (c) solid fraction effect.
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