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Table 1 Perticle characters of FD—AP prepared and ground AP in this work.

S. poasured by BET nethod { D, of FD-AP calculate

Synbol Surface active agent fron S
(m*/¢g) (sm)

ground AP Non-additive 0.170 18.14
FD~AP (0) Non-additive 2.437 1, 26
FD-AP (A) Laurylaaine 3.284 0.94
FD-AP (B) Lacrylanine Acetate 1.868 1,65
FD-AP (C) Sodive Laurylsclfate 2.852 1.08
FD—-AP (D) Sodium Dodecyldenzenesulfanate 2.861 1.07

S, : specific surface area
D, : perticle diameter

Fig. 1 Scanning electron micrograph of FD—AP (A)

Table 2 Propellant composition (parts by weight)

Ingredients Parts
HTPB" 20.00
AP* 80.00
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 DTA curves of FD— AP and ground AP.
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Fig. 3 Burning rate of propellants using FD—AP
and ground AP.

Table 3 Propellant formulations tested in this work.

Prop. Binder | FD-AP(0) | ground AP
(g) (g) (g)
A} 20 | 48 32
B 20 32 48
c | 20 16 64
D 20 0 80
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Fig. 4 Burning rate of propellants using FD— AP(0)
showing that the burning rate increases with
increasing the content of FD— AP(0).
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Table 4 Buring rate at 4§MPa and pressure expo-

nent of each propellant.
Prop. Burning rate at 4MPa | Pressure exponent
(X10°m/s) (=)
A 18. 20 0.58
B 10.47 0.54
c 8.13 0.50
D 7.76 0.50
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Fig. 6 Burning rate of propellant E and
propellant F.
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AP—HTPB composite propellant using ultra fine ammonium perchlorate
prepared by freeze —dry method (I

by Makoto KOHGA*, Yutaka HAGIHARA*

Freeze—dried ammonium perchlorate(FDAP) prepared by the method described
previously have almost needle —like shape, diameter of about 2~ 5y¢m and specific surface
of about 2. 4 m?/g. To reveal the effect of each surface active agent, 0.2 wt% of each agent
was added to the saturated solution of AP, and by use of each solution FDAP was prepared. FDAP
were investigated by means of differential thermal analysis and burning rate of propellants
using FDAP. Charactors of FDAP are revealed through these investigations as follows;
When we prepared the propellant using FDAP, the upper limit of FDAP content is about 73
wt% . So we prepared the propellant containing 80wt % of total AP which is composed of 60
wt% FDAP and 40wt% ground commercial AP(GCAP). Burning rate of these propellents
were almost the same. So the facts suggest that FDAP of addition of surface active agent
have no effect on burning rate. When the ratio of FDAP/GCAP in propellant containing 80
wt% AP was in the range of 0/10~3/2, burning rate of these propellants increse with in-
creasing the content of FDAP, and increse remarkably above 40wt% FDAP of the total AP. By
addition of 2 parts of ferrosoferric oxide (Fe;04) to 100 parts of AP, the content of FDAP
was increased up to 70wt% of the quantity of AP. It’s burning rate was about 1. 3 times as
much as that of 60wt2 content of FDAP.

(*Depertment of Chemistry, National Defense Academy, Hasirimizu
1—10—20, Yokosuka, 239 JAPAN)
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