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2. EKBHZE

AREBRTIE, BIbH & LTAPE AN Z v/, MK AP
(CAP) L AIAP (FAP) @ 2HHD AP # 3 L 7-. CAP
TR RS 250 RIRE I VTR L AP %, FAPIZ
FRE R TR SN2 AP2 &2 w2, CAPB X UFAP
DFIR T EFZZENZNI80pmB X U3 pm TH - 720
ANIEFASREERR S % 5 5 HIRED I VTR L 72 b 0 & w7z,
AN OPIGRF-££1356 pmTh o720 /Nf ¥ ¥ & L THTPB
EHW,

HeEIE D FEAMNE L, BRALHI 80 %, HTPB 20 % & L7z,
TEALHTH 5 IPDLIE, HTPBIZ W L THMEIT8 % L 72
AN IZHTPB & @ compatibility DE I AR I N TV 5,
CORBERET SO, STVLVT I VOTRMPER)
ThbEHBEINTVEI, FIFRI ITEDOWT, 7Y
7 3 VIZHTPBICK L CTHHEIT05 %iRM L7z, Table 112
RFEERCHE SN AR OMBE E R T, HEAEAIZAND
ATHBEBINRETH S, HEEFEB~FIZCAPEH W/
HE T, HHEKFIZCAPOATHE SN ZRKTDH 5,
HEEHEG~KIZIFAP # V7238 ©, CAP % v /-3¢
LBk OE G THHEBEORE % Bk Uz, HEEEZRHT
010 mm X 40 mm DK E Z\TEA L 726

HEEIE OB R ZTHND 72012, TG-DTA %47 - 720
TG-DTA X, Zilid 5 823 K OIREHPH T, ZHRTHAT,
HiR#EEE 20 K-min?, 3FHER 10 mg T - 726

WG, FL—MAMS v FRBEREZ VW TEE
FAT, EJIHIPH 05~7 MPa THABE X 672, MRBEIZER 1T,
[f—EJIT3MLL AT o 720 BRIBEM B X IEAESE DO MRBE % 55kt
EFt A AT CTHREL, TORREBIET LI LIZL-T
WE Lz

3. ERERPIUEE
3.1 B AR
REBTHE L HEEIEOTG-DTAMK % Fig. 1ITRT,
Fig. 1 ald AN DA TEGE L - HEHESEA O EH R TD 5,
AN O SRR O W — 7 $3398 K2, I & 2 W2
Y — 7 23443 KIZBIN 7z, Bk, SRR D, 539 K
WCRBROE — 7 HBn/z, TGHIRRIZ X i, # 500~
540 KCAM R BERRADHI Y, 800 K TIZH 80 %D H =

WA 572,

Fig.1¢c ¢ eld, ZNEFNCAP DA THE SN2 HEfESKE
L FAP DA THEE S N HEMESRK O TG-DTAMMTH 5.
WY AP OKERMIERIC L A RE Y — 7 235513 KIZHN
720 D, FBGRIGEZ o 720 HEAEIEF & K DI
RO —213ZFNZN676 K& 643 KTH o 720 TGHIHE
WX, HEAEREF & K OGO BGIEREIZIZIZE T
(#9540 K) T o 7275, BEGWHAETROREL, ZhEh
#1690 K £ #9660 KT - 720

#EESEBIZCAP %, #EHKGIZIFAP % &4 AN/APR
AR THY, APE16 BEHE L T\b, ThHDODTARR
W E R, HEAESEA LIFIZFE CREI, ANOKRER L
RURIC X AMBME—2, BXOCANICER T A HERED
BEAGROE =7 BB NIz, HEHEIEB D637 K & i e 3
GD612 KICBN R —2 13, TN ZFNCAP L FAP
kb eEZONRL, TCGHHIZ XL, 480 K» 5
#1550 KIZANIZH KT 2 T4 (850 %), #1550 K
5650 KIZAPIZ X 2 HEHA (K20 %) B# 7z,
IO L, HEEEFRFO AN & AP, FNEFNMI LT
BORLTWAEEEZONS, ZNIL, ZFESOME B &
—HLTwb, ANOAHIEIZED ST, FAP % & HiEEdko
APISERNT AR5 R, CAPZ & LHE#EEDO TN LD
20~30 KIKIEMIIZT 7 b L7ze LA L, APH TR
£ 5 AN DOBGHRENDOEE IR SN o572,

3.2 RGeS

RBERE O ERE R % Fig. 2108 T ANOATHEE
SNFHEMEIEA X T MPablFCcHKET, 2 MPall LT
RREIRBEL 720 WTFROAPZIFW234 L, AN/APR
aVRY Y MEEEOBRBEEE IZANEEROBRY, T4
bEAPEHEOBINI L7225 TKEL B olze APEAHRE
16 % DIEHEIEB & HEMEIEG1Z 05 MPaTHK L Z=dh o7
CAP % & AHEMEIE DO T, APEAH K 32 %L Lot
C~FRAEBOFEHHMICB N TEERKEE L7,
FAP Z & AHEMESE O T, APEAK 32 % OH:HEIEH 1T
2 MPalLF Tl % L7 BRBEDR S 7228, 3 MPabl kic
BOWCTHEABEL 720 APEA 3 48 % OHEMIETIZ I/ M1
MWREFRAELLD, WMHREE TN EEKTLL9 %

Table 1 Propellant formulations.

Symbol AN AP HTPB  AP/Oxidizer ratio
(%) CAP (%) FAP (%) (%) ©)
A 80 — _ 0
B 64 16 — 0.2
C 48 32 — 0.4
D 32 48 — 0.6
E 16 64 — 0.8
F — 80 — 20 1
G 64 — 16 0.2
H 48 — 32 0.4
I 32 — 48 0.6
J 16 — 64 0.8
K — — 80 1
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Fig. 1 TG-DTA curves.
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Fig. 2 Burning rate characteristics of AN/AP propellants.
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Fig. 3 Influence of AP/Oxidizer ratio on burning rate of AN/AP propellants.
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Fig. 4 Photographs of propellants self-quenched at 5 MPa.
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Fig. 5 SEM photographs of burning surfaces self-quenched at 5 MPa.
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Fig. 6 Burning rate characteristics of FAP-filled region.
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Fig. 7 Burning surface structure model of AN/
FAP/HTPB propellant.
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T272912, F OREGATIE5~110 pm DFPHINIZ D - 726
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T2 05~7 MPalZ BV TAREERBEIHE Z - 72,

(4) =D AN/FAPRHEMSE Tl X 72 Wi RS £ 7213
NEERBEE, ANOBRBEMEB X OFAP#L C
W5 HTPB OBRBEEIEEH T 5 Z & A%b o 72,
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Burning characteristics of AN/AP-based composite
propellants prepared with fine and coarse AP particles

Saeko Yoshida®™ and Makoto Kohga

Ammonium nitrate (AN)-based composite propellant has been attracted, primarily because of the clean burning
nature of AN, oxidizer. However, this propellant has some disadvantages such as poor ignition and low burning rate.
Ammonium perchlorate (AP)-based composite propellant has excellent ignition and burning characteristics, although
the combustion gases include HCI. It is expected that AN/AP-based propellant would have an acceptable perfor-
mance for practical applications because the disadvantages of the AN-based propellant would be compensated for
the advantages of the AP-based propellant. The burning rate of the AP-based propellant depends on the AP particle
size. The burning characteristics of the AN/AP-based propellant would be influenced by the AP particle size. In this
study, burning characteristics of the AN/AP-based propellants with fine AP and coarse AP; 3 um and 180 um, were
investigated. The thermal decomposition behaviors of the AN/AP propellants were independent of the AP particle
size. The burning rate characteristics of AN/AP propellants were remarkably effected by the particle size and the
content of AP. Some of the AN/AP propellants prepared with fine AP self-quenched or burned improperly: partial
flashing flame and flame propagation along the side of the propellant. Furthermore, the cause of these unstable com-
bustions was revealed.

Keywords: Ammonium nitrate, Ammonium perchlorate, Composite propellant, Combustion
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