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ABSTRACT

In HTPB/AP propellants, zirconium(Zr) addition to formulation was shown to be less
specific impulse than aluminum(Al) by the theoretical calculation because of the lower flame
temperature and higher molecular weight of Zr oxide. It was found that the burning rate was
faster with the finer size of Zr and the more content of 2um Zr the faster burning rate is in
HTPB/AP/Zr propellants caused by the more conduction energy transfer from Zr flame to the
burning surface. Also the burning rate of HTPB/AP/Zr propellant could be reduced by addition
of 150nm Al depending on AP size distribution in formulation with Butacene and 1ym AP.
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Fig. 1 Calculation of performance for Zr or Al
containing HTPB/AP propellant.
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Fig. 2 Calculation of chamber temperature for Zr
or Al containing HTPB/AP propellant.
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Fig. 3 Calculation of performance for Zr and
Al containing HTPB/AP propellant.

4.2

41 d2&£5d O3 35 YAA7Y 9
& #9332 e HTPB/AP XA 4
AFAE A7) f8 fig. 491 ErR H}-‘?Jr
Zol Al FAAe ALEE9 HWEHA Zrd
dAI7NS FFe dsd] wet Jdelvdes Zr
FAY Ax£EE dopR AT Fig. 49014
&+ A%ol 5m Al FAAE Al FFo] 7t
ol Wt dAETE FAEHE d¥AFE &
A Boln YA, 2m Zr&
o] dadrE Zr §F9l ZWH"?

e ol

L o

rLZ s
< E

2

)

X

o

_Q.

o

be]

N

lo

it

by

b

Y oo ot r|f
o
o
rir

o] ‘Eé% A3 OIC}[BJ of Ay & o Zr
- Y= }35nm 2um F3Fo] AhEE] B
€ 9%l gl Aoz JehdE dust EA4
oty TEdoes @ £ A a8y gzt

Z 35mm Zrol ¥HE F
Zre] ALE4AE €9 Sm Al FA Y

A2
543 0% AR A%E vehdth 3mels
9 Ale ALHY ALEET Zrhsed 5a)

Lmolatel Alel ol Yehte QAEE 2
Aee A%E ¥ & AT FEA A6,

24 . H

. Sdid8T% APHF =64
--2m7Z -

8] -~o-Bmz .

164 »-GmA

Burn rate, mm/s
@ 6.89Mpa

Pressure
exponent, n

Zror Al content, %
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Fig. 5 The effect of Zr size on the burning
rate of propellant as a function of pressure
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