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Fig. 1-b Scanning electron micrograph of AP
particles.

Table 1 Propellant composition. used
this study (parts by weight).

Ingredients Parts
HTPB* 22.0
AP** 78.0

Catalyst 0.44

* HTPB=Hydroxyl-terminated polybutadiene
(ALCO R-45)

** AP=Ammonium perchlorate
(Kanto Chemical Co.Irregular Form)
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Table 2 Pressure index of propellants used in this work.

Propellant Pressure index (n)
AP**4+HTPB* 0.59
AP+HTPB+Iron oxide 0.53
AP+HTPB +Ferrocene 0.50
AP+HTPB+Iron citrate 0. 45
AP+HTPB+Iron fumarate 0.59
AP+HTPB+Iron lactate 0.62

* HTPB= Hydroxyl-terminated polybutadiene

** AP = Ammonium perchlorate
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Fig. 4 Effects of organoiron compounds on Q,and
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Fig. 5 Effects of organoiron compounds
on viscosity.
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Effects of Organoiron Compounds on Burning Rate and Slturry Viscosity of
AP-HTPB Composite Propellants

by Yutaka HAGIHARA®, Masashi BANKI*, Kazuro KAWAMURA®*, Takeshi ITO*

This paper is concerned with an examination for catalytic effects and surfactant activi-
ty of organoiron compounds. In this work, iron lactate (Fe-L), iron citrate (Fe-C)and
iron fumarate (Fe:F) as test comounds and iron oxide (Fe;03) and ferrocene as controls
were use. Two percent by weight of each of the compounds was mixed with the am-
monium perchlorate powder (AP). Using the AP and hydroxyl-terminated polybutadiene
(HTPB) in the ratio of 78 to 22 by weight the test propellants were formulated. The
results are as follows: 1) The effects of Fe-L and Fe-F on burning rate were identical
with those of controls. While the effect of Fe - C on burning rate diminished with increase
in pressure. 2) On the basis of a theoretical consideration for energy balance nere burn-
ing surface it was estimated that Fe-L or FC increases the temperature gradient of gas
phase and Fe:C, Fe-F or Fe;O; increases the heat generated in the subsurface zone. 3)
Every organoiron compound seems to behave as a surfactant, which resulted in decrease
in sluury viscosity.

(*Department of Chemistry, The National Defense Academy, Hashirimizu 1—10

—20, Yokosuka, 239 JAPAN)
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