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1) Hg thermometer 5) thermo-detector
2) heating cylinder 6) plunger

3) test specimen 7) wood’s metal

4) die 8) thermal insulator

Fig. 1 Cross sectional view of the main
part of Flow Tester.
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Fig. 2 Rate of shear versus shearing stress
for ammonium perchlorate/Butarez
mixtures at different concentrations
of the perchlorate by weight.

Temperature: 30°C, Nozzle : R=0.5mm,
L=10mm, dvs of the perchlorate: 20u.
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Fig. 3. Effect of ammonium perchlorate
concentration on apparent visco-
sity of ammonium perchlorate /
Butarez mixture.
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Fig. 4 Effect of mean particle-diameter of

ammonium perchlorate on apparent

viscosity of the perchlorate/Butarez

(65/35) mixture at different tempe-
ratures.
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Fig. 5 Effect of bimodal composition of
ammonium perchlorate particles
on apparent viscosity of the per-
chlorate/Butarez (65/35) mixture.
Pressure applied: 10kg/cm?,
Temperature: 25°C,Nozze: R=0.5mm
L={0mm.
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Fig. 6 Relation between porosity in tap-
ping compaction and mean particle-
diameter for sized particles of
ammonium perchlorate.
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Fig. 7 Relation between porosity in
tapping compaction and bimodal
composition of ammonium per-
chlorate particles.
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Effects of Particle-Size on the Flow Behavior of Ammoniam
Perchlorate/Polybutadiene Mixture

by T. Ito, Y. Hagihara and K. Ikemoto

The flow property of mixtures of sized ammonium perchlorate particles and a
viscous liquid-polymer (Butarez CTL) has been investigated with Koka Flow Tester.

The results are as follows:

1) The variation of apparent viscosity with the concentration and the particle-size
can be expressed by a formof an Eq. (3) which was proposed by Mori and Ototake,
though the constant, %, for the equation may not agree with the value predicted

by volume-base specific surface.

2) The apparent viscosity increases remarkably with a decrease in particle-size

below 40p.

3) The apparent viscosity of mixtures using a bimodal system of the sized particles
decreases as size ratio of larger particles to small ones is increased.

4) Temperature dependence of the apparent viscosity can be represented by Andrade’s
equation and is independent of particle-size.

5) It was suggested that there may be some correlation between tapping compac-
tion of the particles and flow behavior of the mixture.

(Defense Academy, Yakosuka, Japan)
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