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Fig. 1-a Particle size distribution.
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Fig. 1-b  Scanning electron micrograph of AP
particles,

Table 1 Iron oxides used in this work
. Symbol used in Particle diameter
Chemical formula Manufacturer this work measured by SEM (st m )
a—Fe,04 Kanto kagaku A 0.30
a—Fe0, Toda kogyo c 0.20
Fes0, Toda kogyo D 0.14
FeyO, Toda kogyo E 0.16
a—Fe0, Toda kogyo H 0.20
7—Fe,05 Toda kogyo I 0.26
Fey0, Toda kogyo J 0.36

Table 2 Propellant composition (parts by weight)

Ingredients Parts
HTPB* 20.00
AP** 80.00
Catalyst 1.60
IPDI*** 1.60

*HTPB=Hydroxyl —terminated polybutadiene
(ALCO R—-45M)
**AP=Ammoniume perchlorate (Kanto kagaku)
***IPDI=isophorone diisocyanate
(VEBA-CHEMIE.AG)
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Fig. 2-b Effects of various iron oxides on burning

Fig. 3 Scanning electron micrographs

rate.
of iron oxides.
Table 3 Burning rate at 4 MPa. and pressure exponent of each propellant
Burning rate at 4 MPa Pressure exponent
Symbol (m/s) x 10—3 (=)
A 8.7 0.45
C 10.1 0.47
D 14.0 0.48
E 13.0 0.49
H 10.2 0.49
I 9.2 0.45
J 7.8 0.45
Non —catalyzed 5.6 0.46
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Fig. 4 Relation between mean particle

diameter of iron oxides and burning

rate at 4 MPa.
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Effects of Various Iron Oxides on Burning Rate of Ammonium
Perchlorate/Hydroxyl-Terminated Polybutadiene

Composite Propellants

by Yutaka HAGIHARA*, Toshio ICHIKAWA*, Masao SUZUKI*
and Makoto KOHGA*

Various iron oxides are manufactured for numerous uses. In this work, these iron ox-
ides were used as burning catalyst for ammonium perchlorate (AP)/hydroxyl-terminated
polybutadiene (HTPB) composite propellant. Two percent by weight of each of these iron

oxides was mixed with the AP powder.

Using the AP and HTPB in the ratio of 80 to 20 by weight the test propellants were for-
mulated. The results are as follows : 1) Each iron oxide has different effect on burning rate.
2) Effect of iron oxide on burning rate increases with decrease of particle diameter of iron
oxide. In other words, the smallest iron oxide has the greatest effect on increment of burn-

ing rate within iron oxides used in this work.

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