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Abstract: We studied in-line monitoring the dispersion of highly energetic material simulant by a twin screw extruder
having a high temperature ultrasonic system. The simulant suspension system consisted of ethylene vinyl acetate and
Dechlorane plus 25 as binder and filler, respectively. With increasing filling fraction, the ultrasonic velocity was not
changed but the attenuation linearly decreased. It was possible to estimate the solid fraction of well dispersed suspension
system by measuring ultrasonic attenuation. The ultrasonic attenuation of samples filled over 60 v% approached straight
line with increasing filling fraction when the samples was extruded repeatedly. It was due to the enhanced dispersion of
solid particles in the suspension system. It was believed that the degree of dispersion and filling fraction could be obtained
by combination of on-line measurement like ultrasonic attenuation and off-line analysis like TGA and SEM with image

analyzer.
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Table 1. Properties of Materials Used in This Study
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Trade name Material Density (g/cm’) T (°C) Remark
Ethylene vinyl acetate copolymer . .
EVA31 (USI Chem) 0.95 52 Melt index*:18
Dechlorane 25 C;sH»,Cly, (Oxychem) 1.8 350 w/decomp Mean particle size: 4.5 um

*ASTM 1238.
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Scheme 1. Structure of Dechlorane 25.
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Figure 1. Schematics of ultrasonic measurement: (a) system and
mechanism of ultrasonic; (b) output of ultrasonic signal.
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Figure 2. Actual ultrasonic signal.
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Figure 3. In-line ultrasonic monitoring system.
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Figure 4. Ultrasonic velocity and attenuation vs. temperature for
neat EVA31 melt.
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Figure 5. Ultrasonic velocity and attenuation vs. screw speed for
neat EVA31 melt at 120 °C.
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Figure 6. Utrasonic velocity and attenuation vs. temperature for
EVA31/Dechlorane (80/20) suspension at 40 rpm.
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Figure 7. Ultrasonic velocity and attenuation vs. screw speed for
EVA31/Dechlorane (80/20) suspension.
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