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Abstract: Reactivity and rheological behavior of highly concentrated polymer bonded explosives (PBX) simulant was
studied. As a binder, thermosetting hydroxyl terminated polybutadiene (HTPB) was used. By using bimodal CaCO; (size
ratio 10:1) and sugar particles (size ratio 25:1) as fillers, maximum 75 v% filling was possible during melt mixing. The
relative viscosities of bimodal suspension were much lower than those of unimodal one and showed minimum values at
0.25 of fine particle fraction. In curing experiment, as curing temperature increased, the time of initiation and com-
pleteness of curing reaction became shortened, the torque kept low, and the change of internal temperature decreased.
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Table 1. Physical Properties of Filler Materials
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Scheme 1. Structures of the materials used in this study.

Trade name Material type Manufacturer Density (g/cm’) Particle size (um) T (°C)
NAC 100 Calcium carbonate Woo Jin Chemical Co. 2.7 30 1339
SW 300 Calcium carbonate Woo Jin Chemical Co. 2.7 2.5 1339

Caster sugar Sugar (sucrose) CJ Corporation 1.6 104 160-186

Milled sugar Sugar (sucrose) Air Pulverized 1.6 4 160-186
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Figure 1. Particle size distribution of SW300.

Figure 2. SEM micrographs of CaCO; (a) NAC100 (x200); (b)
SW300 (x200); (c) SW300 (x3500).

Figure 3. SEM micrographs of sugar (a) caster sugar (x200); (b)
milled sugar (x200); (c) milled sugar (x3500).
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Figure 4. Typical mixing behavior of HTPB/DEHA/CaCO; unimo-
dal suspension in HAAKE mixer.
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Figure 5. Viscosity vs. shear rate for HTPB/DEHA/CaCO; bimodal
suspension at 20 °C (volume ratio of coarse to fine particles = 75:
25).
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HTPB/DEHA/CaCO; suspension at 0.01 s of shear rate.
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and 0.01 s of shear rate.
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