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Fig. 1 Scanning electron micrograph of AN particles
used in this study
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*.Table 1 Surfactants used in this study

symbol sample

A lauryl amine

Jauryl amine acetate
furfural

tween 80

tween 20

sodium dodecyl sulfate
sodium dodecyl benzensulfonate
sodium oleate

sodium myristate
sodium benzonate
sodium stearate
sodium laurate

sodium linoleate
iron(Il) fumarate
oleum also

emulgen A60

emulgen 905
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Fig. 2 Schematic diagram of apparatus of flow tester
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Fig. 3 Schematic diagram of apparat\is for measure-
ment of shearing stress

A% Ulc, APFRKRB{LEEROKEOTE THE
(B BIEh 1o & THD, Thik, ANEAMA Y
# k @ compatibility DE XD EBLbIh B, T
BB T >R, ARROBHEMHEELT, L=
1.0x1072m, d=5.0%x10""md/ XAk,
2.3 #AERHDORE

KE{LD AN RHEfEEIZ, AND ¥ b ¥ KD
ALy EREDTLTWDRIBTCHD, RE(LHERE
RAMEHEZERERS L, ANYEDFLTVD
A4 v ARAND HiEAh, RELHEETRIC TN H
$ B, AERIZHVTUL, OTRINELLE
DR AW EBRREABEN (L) ER5, WHAT
AT ME & L T, L DfEILAN L A v ¥
¢ compatibility DEEL BB OMBIEY X » X <K
ENTEDLELOLABE LR, B3, FRATE,
—RBOEHLN (0=0.1kg) LR T HrL X WE L7
MEC A A RE Y Fig. 31ICRT, «4ixHYE(L
=AM TCHE2.0x10"%m, AE2.5%x1072nT
»3, RERKRD IS iebhi:, BELA(B)
iy (A) kER e ORI L EHRT
5o RERIEMBMNT.0E2%Iced LS5k Eh
3, LEOAB A (AR IR HR(E) %
mx T, A (A)BEFRIThicBOFE(E)
YMEBE L, —ORNEY L OHER CH- Ty
Kb,
2.4 BECEEORE

Wiz F A=A} 7 v FREBYAVTRER
HBET, EHEE2~7TMPatCk-ebhic, ME¥GE
Bz, BERAYETFA» 27 CREL, ThicXs
EME S hic, HEFEMNREIL298E2KTh-1,

Kayaku Gakkaishi, Vol. 58, No. 2, 1997

)

1.2
]
sls
els. 't
Nle
g |
K] g 1
l-g '..
2
Wl ®
3
52 ‘
=l
~
2|2 0.8}
=|{& L
z|= .
8ls ”
S i
a2
330.6- o
sl e oeoe0
HE % e
Ele coe
.‘6=
Y
=~° 0.4} *
Bla ™
(=3
alx
2|8
-l
>;02 [ T K VU TR RN TN W VNN TN TR PO NN A |

[ |
MIKPHLCNEOJQGDBFA
Symbo! of surfactant

Fig. 4 Effect of surfactants on viscosity of uncured
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Fig. 5 Relation between viscosity ‘of uncured pro-
pellant and AN content in the propellant
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Fig. 6 Relation between shearing stress and AN con-
tent in the propellant
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Fig. 7 Relation between shearing stress and AN con-
tent in the propellant at the limiting viscosity
for cast
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Fig. 10 Relation between AN content in the pro-
pellant and burning rate at 3,5 and 7 MPa
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Ammonium nitrate based composite solid pfopéllant (Part 2)

B

— Effects of the addition of surfactants on viscosity of uncured properllant‘.—

NN A

by Youichi ARAKAWA*, Makoto KOHGA®, Hirotatsu TSUZUKI*

and Yutaka HAGIHARA®

RN

st

I In this work, effects of thé addition of surfactants on viscosity and shearing stress of
uncured ammomum nitrate (AN) based propellant were studied. Viscosity could not be
decreased by the addition of surfactants such as sodium mynstate sodxum stearate and
sodlum lmorate Lauryl amme was most effectlve for decreasing vxscosnty By addition of
lauryl amine, the propellant of 85 wt% AN content could be casted Burning rate of the pro-
pellant of 85 wt% AN content was about 1.4 times blgger than that of the propellant of, 81

wt% AN content.

. (*Department cf Chemlstry, The National Defence Academy, Hashirimizu 1—

10—20, Yokosuka 239, JAPAN)
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. Taplé 4 Activation energy of decomposition evaluated

from Kissinger’s equation

- sample "~ | - sEG/me)

Mg(CDH) 3 (C104) 2 210.0
Zn(CDH) ; (Cl104) 2 192.3
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