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Fig. 1-a Particle size distribution.

Table 1 Propellant composition (parts by weight)

Ingredients Parts
HTPB* 20.00
AN** 80.00
Catalyst 1.60

*HTPB=Hydroxyl —terminated polybuta-
diene (ALCO R—45M)
**AN=Ammonium nitrate (Kanto Chemical Co. )
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Table 2 Ingnition test of ANJHTPB propellant

Pressure in Run No. of ignition test
closed bomb
(MPa) | 2 3 4 5 6 7 8 9 10
1.0 x X x x x x x X x X
1.4 X X O x @) X X O X x
1.6 O x x O O O O x O O
1.8 O x O O O O O O O O
2.0 O O O O O 0O O O O o
O :ignition

X :non—ignition
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Effects of catalysts on burning rate.
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Fig. 2-c Effects of catalysts on burning rate.
(D : chromium (II) acetylacetonate
Q' cobalt (II) acetylacetonate
@ : cobalt (1) acetylacetonate
@:non-catalyzed -:ammonium
dichromate
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Table 3 Ratio of burning rate of catalyzed propellants to that of
non—catalyzed propellant at 5 MPa and pressure exponent.

. Ratio of Pressure
Cataiyst burning rBate exponent
ammonijum dichromate 2.8 0.56
chromium(Il) acetylacetonate 2.8 0.78
cobalt 2—ethylhexanoate 2.5 1.32
cobalt(Il) oxide 2.4 0.44
cobalt(II, O) oxide 2.4 0.52
chromium(Ill) acetate 2.3 0.75
potassium chromate 2.2 0.74
cobalt(1Il) acetylacetonate 2.2 0.98
cobalt(I) acetylacetonate 2.2 0.65
cobalt hydroxide 2.1 0.52
potassium dichromate 2.1 0.52
chromjum(l) oxide 1.9 0.78
cobalt(II) stearate 1.7 0.72
cobalt(Il) benzoate 1.5 0.42
non—catalyzed 1.0 0.50
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Fig. 3 Effects of catalysts on slurry viscosity.
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Table 4 Drop hammer tests of ammonium nitrate added catalysts.

Catalyst Drop height(co) sDel:s‘:t?\:Ty‘zgss
non — catalyzed 55 8
chromium (M) oxide 45 7
potassium dichromate 45 17
cobalt(II) benzoate 60 8
cobalt(Il) acetylacetonate 50 8
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Effects of Chromium and Cobalt Compounds on Burning Rate of Ammonium
Nitrate/Hydroxyl—Terminated Polybutadiene Composite Propellants

by Yutaka HAGIHARA®*, Toshio ICHIKAWA*
. Hironori SHINPO* and Masao SUZUKI*

In this work, chromium and cobalt compounds were used as burning catalysts for am-
monium nitrate (AN) / hydroxyl —terminated polybutadiene (HTPB) composite pro-
pellant. Two percent by weight of each compound was mixed with the AN powder. Using
the AN and HTPB in the ratio of 80 to 20 by weight the test propellants were tailored. The
results are as follows : 1) The AN / HTPB composite propellants used in this work not ig-
nited under less than 1 MPa, but were ignitable over 2 MPa. 2) By addition of chromium
and cobalt compounds, burning rate was increased. Particularly, ammonium dichromate
and chromium (II) acetylacetonate would bring an increase of burning rate. 3) Except
chromium (M) oxideand cobalt (II, If) oxide, compounds used in this work decrease in
slurry viscosity. Particularly, cobalt (II) stearate and cobalt 2 — ethylhexanoate have the
beneficial influence on a decrease of slurry viscosity. 4) Every compound used in this work
have almost no effect on drop hammer sensitivity of AN.

(*Department of Chemistry, The National Defense Academy, Hashirimizu
1-10-20, Yokosuka, 239 JAPAN)
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