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Fig. 1 Relation of apparent burning rate
to thickness of propellant web.
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Fig. 2 Diagram of experimental apparatus
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Fig. 4 Burning surface contours analysed
at intervals of 8 msec. The
burning proceeds in the direction

" from right to left.

Fig. § Fluctuations of the moving rate
of contour measured at intervals

of 4 msec.
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Fig. 6 Circles showing a place of AP
particle which existed in prope-
llant A of Fig. 4

Fig. 7 Isochronal lines in the regression

of an AP particle
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Table 1 Regreessive rate at the interface
of AP particle and binder

Regressive rate
Propellant Nut:xe!;g of (ml"n/sec)
Max. | Min.| Average
A 30 9.5 | 4.2 5.0
B 39 9.11] 3.8 5.1
C 44 8.6 | 3.8 4.9
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Fig. 8 Relation between time and regres-
sive distance along the particle-
diameter
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Table 2 Overall regressive rate for a par-
ticle and burning rate for pro-

pellant
Overall regressive B:;:uigtr:::afor
rate for a particle | P
Propellant calculated from surel?odby‘ strand
Fig. 9(mm/sec) | ™€t (mm/sec)
A 2.9 2.81
B . 3.1 315
B 3.5 3.77
200-
p
150+ N
§100-
-]
a
—= Interface
- A

Fig. 9 Diogram showing the measure-
ment of overall regressive rate
for a particle

BB OPHH BN TON FRACF LV EERL
foo RoTHHCALNTREORBRY, £OE 1k
BROBEICEAT5 = LA TES, ,

4) Tow-step series mechanism DA & HEL
Table 2 OEMO—FITTHRADOYHETCH 571225,
=D X 5REIL, »oT Shannon ) Petersen 5
KL, CTEREMGDO R EBRE (Two-step series

mechanism) O, EIH TV D, Thbd,
BO r 2R, dEHE il EORT OREEH
SEpME L, RADRILUHRIZI Iz,

r=dft ’ (1)
¢ R KGR & LTRSS MOTIL LT, R

Vol. 35, No.§, 1975

. O6f

e

e
d
Fig. 10 Plots of log d against log 1/r for
the propellant A, B and C. Here
d is an average particle-diameter
by micron and r is a burning
rate of propellant by mm/sec
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Effect of ammonium perchlorate particle on the. bnming rate
of composite propellant under an atmeospheric pressure

by T.Ito, Y.Hagihara, and O. Niikura

An experimental investigation using the method of high-speed microscopic photo—
graphy was conducted to observe the behaviors of ammonium perchlorate (AP) on
the burning surface of AP-CTPB composite propellant at an atmospheric pressure.
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The method designed in our laboratory is capable of yielding a sequence of the burn-
ing at 500 frames per second with a magnification of 7.25 and a resolving power of
20 micron on negative film,

The following results were obtained from this investigation.
1) On a microscopic basis, burning of propellant proceeds by a two-step behavior,
the first step being fast burning at the interface of particle and binder, that is then
followed by slow step of actual particle-burning. An overall regressive rate for par~
ticle is therefore dependent on the initial interface area.
2) The burning rate for propellant is nearly equivalent to the overall regressive rate
for AP paricle of which the propellant is composed.
3) An expression generalized after Shannon’s Two-step series mechanism, 1/r=kd"®
+k,, is fit for the burning rate of composite propellant. An evaluation of the power
n pertains to a reactivity in the interface,

According to the above, the effect of AP particle on the burning rate seems to
be a duplicate effect of the reactive area and the reactivity relevant to the interface.

(Department of Chemistry, National Defense Academy, Yokosuka)
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