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Fig. 1 Burning rate characteristics of AN/AP

propellants.
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Physical properties of AN/AP propellants.
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Fig. 3 Ignition delay time of AN/AP propellants.

FMEERIL B THAERBRIREZATV B AT v &
ILE > TREIR TV, RBRRAYOARETD
LOTREBELTIV-H40ETELBAS, APR v H
2y FEREOTEEIZL.67x10%ks/ef LANFe = v H
Loy MEERIZHERLTION AR VG-Z 20h, (BHD)
X (He24) 12APR= v #H O 5, FHEERO S 20% /)
v, APR =z v#Hy , MEREIZANR 2 v HY ,
PRSI HE L CTEBOBEERIBRIZTHLAS
LntFEZHIS,

4.3 MkeE

B4t = 1 ¥ —1& F KB N B¥Erig & oAk % Fig.
iz kT APOAH h0wt. ¥ L D X, 20, 40, 60w
t.BDLDERLL, SiplkELHhOAPORASEY
T LAPAOWL. 3D L D128, =67% X L TL»

—110—

50

300 1=600 W -
Pressure=1Pa

200 HIPB 208. Al 20% .
AN$AP=60%

100
10
50

30
20

tig nms

30 20 40 60 80 100
P AP, x

| - 1 ] ] | J

100 80 60 40 20 0
Ean, X

Fig. 4 Relationship between the ignition delay time
and the concentrations of AP.
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Fig. 5 Relationship between the burning rate and
the ignition delay time.
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Fig. 6 Physical and chemical factors in the ignition

delay time.
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Fig. 7 Surface temperature profiles at ignition.

HiEzIMPaTh 5, ANR2 v HY o MHEESE (6™
0%) OTs&AP¥40wt. % (£,p=67%) BE LIHE

HEEOERMEBEIIRMH & L bic—RIZER LT3,

AP RE LIHEROR S HBE EREEIZKEL,
BRENOBAIHEREM BT LhHXRBIH
Lz Bh T3, ZOLHUEREREmIHOR
Bizifig 5, ANBx vy, FEEROBARE
EHOBENINKIZEL T v —FROBH YIRS
3 EHEGERIEMBCBT L, ThbbHXL
fevs, BEMHIEELHANRBE LI HLEHETO
RIth&L, BREELLWLDLEEXHAD,

5. & B

() AN%=av#2, MEEEOH KENBERII
400—600W D B Iz #9450ms L AP% = v
» FHEER OB KB BSANC HE L T#H40~6068
ERELHAKLIZL

(2) ANR=v#2, FE#EICAPYRE TS L
MEEEEIML, Thicff g EREMIz—
By LT3,

(3) AN®=2 v £, FEZKICAPYRELTY
< &, HEOLEKBARBEIOERIZ DSV,
{LFM7e 3 KBIBEIL AR LE KBHBE
Hic k& {@BELT 3,

() ANR=v#Ho, P HEEROREEH ORI
1000K 5L Eizi L Tu e A B KT O RIEERA
BATDTKIZEL R,

X ®
1) BA—X, ILEEA, REAH, ARARZN,

—112—

“ASNPLHEMEIROMME", TR kEiB&IE, Vol
48, No. 2, pp.77—84, (1987).

2) H. Tokui, T. Saitoh, K. Hori, K. Notono,
and A. Iwama, *Synthesis and Physico-
Mechanical Properties of Glycidyl Azide Polymer
(GAP) and the Application of GAP/Ammonium

Nitrate based Propellants to a small motor”, Pro-
ceedings of the 21st International Annual Con-

ference of ICT, pp.7.1—7.14, (1990).

3) N. Kubota, K. Katoh, and G. Nakashita, ”
Combustion Mechanism of GAP/AN Propel-
lants”, Preceedings of the 22nd International An-
nual Conference of ICT, pp.42.1-42.9,

(1991).

4) REIAEE, BESH, “BR/AR=2 v #2, HilE
HEOMBEIRE. ° THRKEBSEE, Vol. 53,
No.3, pp.131-136 (1992).

5) M. Brewster, T. Sheridan, and A. Ishihara,

*Ammonium Nitrate-Magnesium Propellant
Combustion and Heat Transfer Mechanism”,
AIAA Paper 912195, (1991).

6) REFEAK, "RDX/APR = v+, P EREOH
KRUMBESE", TRKEBLEE, Vol.52, No.
6, pp-383-—2389 (1991).

7 REgE, ARBARZA, "RDXFKavH2, b
RO [ KEHE", TRARBSLE, Vol. 45,
No.6, pp.344—350 (1984).

KBELE



Ignition characteristics of AN/AI/AP composite propellants

by Takuo KUWAHARA* and Noboru SHINOZAKI*

Combustion and ignition characteristics of AN/Al/AP composite propellants were in-
vestigated. HTPB/A1=20/20wt. % in all propellants and oxidizers of AN/AP were 60wt.
9% . Burning rate of AN composite propellant is 1. 2mm/s, and that of AP composite propellant
4.0mn/s at | MPa being 3 times larger than that of AN composite propellant. Ignition
delay time of AN composite propellant is about 450ms and that of AP composite propellant
7.5ms at I=600W, pressure= 1 MPa. The ignition delay time of AN composite pro-
pellant is mainly due to the chemical ignition delay time. The ignition delay time decreased
and the burning rate increased with increasing the concentration of AP.

(*Research & Development Center Aerospace Division, NISSAN MOTOR Co.,
Ltd., 21— 1, Matobashinmachi, Kawagoe City, Saitama Prefecture 350—11,
Japan)
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