¥ 5 i 3C

maumummmnhmo

SEREREE T v =0 2 F\VIcHEESE
DR T © O RBEN:

BE 8 R B

AFRRSILRAR Y AV RO & Mo 5 ABHA AL B L ¥ B
LLTEIhbhts, s, A4 v - LTEEBKBERY 73 2= v (HTPB) %, B
{LAh=ix isophorone diisocyanate (IPDI) # Mt 7z, IPDIiz HTPB1OizH L€ 7 fiimL 22,
REOEBENS, KDL 5 @ANABLNE, BILHEROH, SEENMEV- DI, RN
ELTHIBARDAY AV THEEYES L, LOSHRRHLTH»62.7TWtE THH, +0
WRIFHACI240kgf/ cd ©3. 6mm/sec E BH TP Edr o1z, (IBFHARLAVT, HERPz i)
L5BREHBYEOWS CHEL, SHBRI0NH L, FOBRBAKYEHKIOST>SILAS
RCMEP 2 THHEIE L - 12, BFHBROIOWE ¥ SILHAL CHRIBRLFN, HiAk
HRORRTD » 12, + OMFERIEIZ40kgl/cd Tl5emlsec TH D, £ THHARDOFhoH. 8
BTHot, 7 AN B ARIONCH LT 2RBEMTS &, AROITWYS ¥ FILRBE
CRERIGAT:, % DORIEHIEIZ0kg]/ cdTI5. Temlsec TH D, BFRARDZDERDOH].
IETH 1, QARNFOREFMOMEL b Lz, FILBEARYART, W69mOBF
BEYPUTF, #H23pmOBRHAREYENTFLELT, ThH260:25.6:14. 40WECRA L
B, BOAATIMERISED X5 Y —Ailibhic, i, 7B BRI L T2/
WMLTVS, FORBERITIZ40kgt/ A C20m/isec TH Y, ZORFEEEILE— 1 : L THR
LBy BVl s o e mnTcEiovn k& effiTh b,

BENTFORBEMODER K-S KHUEDHKEF L 7~ BN I OBEMZLDA5 Y -8
BETHRICL-T, $ILABROVUBHRORELHS = L2 TE, SILABROBELIEL

T EREER B DRI R BB = &M TEI,

1. 2UsHic
BERB7 ve=9 A(LUTFTALLERTS) %2 v
HY o, MELEEONHE CHRBET AR OBS0
Wt X DS BEONFHBICL » TRKECHER
hd, Az, £-2 i CHRIRIAETIE, £
DRBEZFE 1 240kg £/ o2 35\ +C Wen/sec BIE & BT
£y, B, REHEIZER ShHIEEN S, BRAEE
EOHEENYAIA TS, £DO, RBIED
FEEDR AN AGA LT Iebh TV BN, D
1 =iz, UFAP(Ultra Fine Ammonium Perchlorate)
OHRBADBY, FHOHI2, AKEZILALLTS
& T, BEEROMELERA, LnLiehis,
JLALIZ X »C, BEONSWAIRET TS0, i

PRITET BI8EH
‘BRI AFRULERS
T239 RFAAHEK 1 —1—20
TEL 0468-41-3810

Kogyd Kaysku, Vol. 51, No. 2, 1990

ERMERORT ) BB L5 &g bh
5, TOI, FRAANELAT Y —BIZET S5 %
T, A v F-FrimEes s, BEIHEINET
L, BEEBEOETEY IR ¢ FHEINS, Nl
OC, 72BN L AR5 Y IO T & RIS
WOFHRLYHTHLLRAM U, 1, HIEYR
LT 5ARYHAGHES LRI UNTEDL S L
Shhatd, LT, 7AiM SOFMZXS
25 ) —HEETHREFICARNFORERTOM
St S FEHiMEORBHRIZ L » ¢, BEOSHE
RETER5Z 7L, £RERPOSIBAROEGH
B CxsRIALTHILET, RBEE MMy
Htze Tods, WEADIZHLT, SILALOENEIL
VWTHRH LY, SEOLILRBRDEM G, ILOEN
KEx<, BOHERNAEPICOSND S Lol &%
2bhBL0%k, ARRICI\TILMA LI, UEd
<k sz, ARRL, SILAAR RN E LCH

— 65 —



Fig. 1

Scanning electron micrograph of porous AP
particle.
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Table 1  Propellant copositions used in this study (parts by weight)
No. of Prop. HTPB AP
PAP | GCAP | YL | pamae | | O
A 37.3 62.7 2.6
B 32.1 67.9 1.4 2.2
C 20.0 80.0 1.4
D 20.0 8.0 72.0 1.4
E 20.0 16.0 64.0 1.4
F 20.0 24.0 56.0 1.4
G 20.0 32.0 48.0 1.4
H 20.0 80.0 1.6 1.4
I 20.0 8.0 72.0 1.6 1.4
J 20.0 16.0 64.0 1.6 1.4
K 20.0 24.0 56.0 1.6 1.4
L 20.0 32.0 48.0 1.6 1.4
M 20.0 37.6 42.7 1.6 1.4
N 20.0 48.0 20.5 1.5 1.6 1.4
AP : Ammonium perchlorate HTPB : Hydroxyl terminated polybutadiene
PAP : Porous ammonium perchlorate GCAP : Ground commercial ammonium perchlorate
FeF : Iron fumarate IPDI : Isophorone diisocyanate
Medium particle : d,,=63um Fine paricie : d,,= 23p#m
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Fig. 2 The particle size distribution.
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Fig. 3 Effects of porous AP on burning rate.
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Fig. 4 Burning rate v.s. pressure.
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Effects of Porous Ammonium Perchlorate on Burning Rate and Slurry
Viscosity of AP-HTPB Composite Propellant

by Yutaka HAGIHARA* and Masashi BANKI*

It is the purpose of this paper to obtain the basic information on propellant containing
porous ammonium perchlorate (PAP) . From this investigation the following results were
obtained. (1) The bulk density of porous ammonium perchlorate (PAP) was smaller than
that of ground commercial AP (GCAP) and the fact was the cause for an increase in slurry
viscosity of AP—HTPB composite propellant containing PAP . The maximum content of
PAP in propellant was 62 .7wt% , and its burning rate was 3 .6mm/sec at 40kgf/cd. (2)
When 40 wt% of GCAP in the propellant containing 80 wt% GCAP , was replaced by PAP,
slurry viscosity of this propellant reached a limit of casting . Burning rate of this propellant
was 15mn/sec at 40kgf/cd. By the addition of 2 parts of iron fumarate (FeF) to 100 parts of
AP, slurry viscosity of propellant was decreased, and consequently the content of PAP
was increased up to 47wt? of the quantity of AP . Its burning rate increases to 17 m/sec at
40kgf/cd. (3) On the base of knowledge of packing model of trimodal system , it had been
tried to increase PAP/GCAP ratio in the propellant containing 80wt % AP and 1 .6wt?% FeF .
Three kinds of AP particles described below were used . They were PAP as coarse parati-
cle (do) , 67um particle sieved from GCAP as medium particle (dn) , and 23um particle
sieved from GCAP as fine particle (dy) . These three kinds of AP particles (d., d,, and dy)
were mixed in the ratios 60 .0 : 26 .6 : 14 .4 and the slurry viscosity of the propellant which
was composed of them was low enough to cast . Its burning rate was 20mm/sec at 40 kg{/cif
and could not be obtained by propellants using GCAP.
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