MABX

LTI BT

AP/HTPB FHeEHEORBEEE I RIET 8B KBS 2 HoHE

B & HAREX*, &R 8°

M Nz BT, WALHDORBROLHICHE S h RIS BERET v e =7 &/KMH
AKBEHY 72 o= v RHEROMMB E LAV LS, TORHRBEIPEV- (DR
E, Thbt, HREEFSAECLOREBREIEBICIHTIMNHRLEKEVC Edbh T,
AHBIZ 50T, KEEIY 2 $5(FeOOH) &Mt & LTRV-T, TORBEEICHTS
MMBPIZ DTS Lr, Tods, REENT I\ TREHER 2 B BA D2, @ iTkT
Av-Reskr 0 A HEAROAEZVLONAFTELLLTH S, TORR, KERLI2 &
i1, LSk E LRI, RBHRN K2V L O EREAE T 58IMERAK S
Enbhvats, BRIV THGCEBESEOh CTHRETNARKXTH -7:22.8(m?/g)D
LOLHKLT, ARBTHVHERBERN8T~104(m?/g) & 4 5Ll L A& KRIELS 2
BOHNMMREE AT 5 MMB PRI A ED T, D &L, BRIEED DAL 28
LIRMM S LTRG-S, BB RBKORRBEICL » TKESEREhB I EXT
Fo =, KBLE280BME L To@EIZEILN 2 &L Mz, RECoRTHRYRET

5 ‘)0&%2. 6hf~:o

1. RUsic
WEICETC, AEEE7 v e =9 4 (LITAP
LEER) /KM AKERREHRY 72 2= (LA FTHTPB L8688
R)RIEREOMBERME LT, VWALLRARDL
HIERF I BB LXER L CEhHLOHREL I~
Too TORR, HREEAKE VB L, MRE
B2 0mMBRNAKEZ Ealb o, BEER
Ew w5 imeh iz, TOHEKERNET TERLH
5L 0TIV, REHEHIZ, XEAEATHHL
Erohd, ARBCHTIZ, KRALT 2
(FeOOH) %imBemitt & LCAV-T, +DMPERIE
T HIMBRIZ OV TE L, fods, ARBIC KL
THARBER 2% WA L0, iRV TRVGR
BRfb& L H L HAEARYFKEVCLORAFTELLD
ThHdo —H, S OKRILT 2 ZoMRIRIGIZOVT
LEBYRINL -1, UEORREFEORERIZOL.
THRET S,

2. & B

21 R #H

FEHLICAPI, AE 1 &SHEINEEN)C, 5%

1992% 5 A22A 28
*BRRFRIETER

T239 gFANGAEK 1 1020

TEL 0468-41-3810

FAX 0468-44-5901

Kogyo Kayaku, Vol. 53, No. 6, 1992

HUER) : + (CEREFYP) THRIhL DT, Wil
DC@HLICLDEM—2 , FDLDOTHE, £OD
P EEi232em T, NESHRUERIZ, Hifgv e
BULTHD, aRRICK-TREREE LTHVHH
7o AKRRILAY 2 % Table 1 1273, s, Buv-Hhi:
KEMENM 2 BIABTRENLBRICL > TERSH
5, ¥, MEpdoBRETXTARRTHY, *
D—FE LTRIECHOSEMER % Fig. 1 1cm+, %
REB 2B EEHULBETRAEIZL » THEX
hts, o, BVGRERZABREEN~S-2V -7
8y XM A3t MODEL-4200 T3 5, ARETCHAV-HH
1O @R % Table 2 10k, HEBOLARR
i1z, AP 80wt%.HTPB 20wt% T& 3%, E{LAlziz,
isophorone diisocyanate % HTPB 1001z} L 8. 058,
MBERBWTH S KRB 2L APIONZR LT2.058
ThERSHTHRMLLE,

2.2 BIRZEORE

REHEAL R, S10x40mmD K S IR Shis,
i, MEEEI:, BHIRRAYACT, KXKEDS
58.0MPa(#8 %) 2 CORBTCHE I, MEIC
RN AY R, HEEIINREE S LT, 15£1.5
CTirbht, BIEEE LTI, A F5 Y F2BEY
0.25mm®MDt . — XE¥F25mmHHIZANh, 2K
Dk a2~ XOYGBRORMMHBY = = =1 h o v
s — (%5 C-7261) CRIET A HELA G-, it

_285_



Table 1 Iron hydroxides used in this work.

ot | Spmbolusedin | Specifslpcenres | panutactrer
a—FeOOH A 104.1 Sakai kagaku
a—FeOOH B 87.0 Sakai kagaku
a—FeQOOH C 96.0 Sakai kagaku
a—FeOOH D 43.2 Toda kougyou
a—FeOOH E 34.6 Sakai kagaku
a«—FeOOH F 17.0 Kisida kagaku
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Fig. 1 Scanning electron micrograph of catalyst(C).

Table 2 Propellant composition (parts by weight)

Ingredients Parts
HTPB* 20.00
AP** 80.00
Catalyst 1.60
IPDI*** 1.60
*HTPB=Hydroxyl—terminated polybutadiene
(ALCO R—45M)

**AP=Ammoniume perchlorate (Kanto kagaku)
***IPDI=isophrone diisocyanate
(VEBA—CHEMIE.AG)
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Table 3 Burning rate at 4MPa and pressure expo-

nent of each propellant.
Symbol | &MPa " | Pressuresponent
(em/s)
A 16.0 0.54
B 15.8 0.54
c 15.5 0.54
D 12.1 0.52
E 11.0 0.52
F 9.7 0.48
Non—catalyzed 5.6 0.46
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Fig. 3 Ralation between specific surface area
of catalyst and burning rate at 4MPa.
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Table 4 Buming rate 4MPa and specific surface area measured

by BET method.
. Specific surface | Burning rateat
Symbol used in
Catalyst A area 4MPa
VS | this work (d/8) (emls)
Fe 0, G 22.8 14.0
Fe;|04 H 20.4 13.0
a—Fe, 0, I 6.9 8.7
Fe;O, J 4.4 7.8
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Table 5 Burning rate at 4MPa and calculated results of Q, and ¢;

Symbol used in

Burning rate at 4MPa (m/s)

Q 8

this work To,

A 16.0
Non-catalyzed 5.4

22.5
5.9

3.90x 107
4.01x107

4.84x10
2.23x108
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Fig. 4 Effect of catalyst on burning rate.
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Effects of various iron hydroxides on burning rate of ammonium
perchlolate/hydroxyl-terminated polybutadiene composite propellants

by Makoto KOHGA*, Masao SUZUKI*, Yutaka HAGIHARA*

In this work, some iron hydroxides were used as burning catalysts for ammonium per-
chlolate (AP)/hydroxyl-terminated polybutadiene (HTPB) composite propellant. Two per-
sent by weight of each of these iron hydroxide was mixed with the AP powder. Using the
AP and HTPB in the ratio of 80 to 20 by weight the test propellants were formulated. The
results are as follows: 1) Each iron hydroxide has different effect on burning rate. 2) Ef-
fect of iron hydroxide on burning rate increases with increase of specific surface area of
iron hydroxide. In other words, the iron hydroxide which has the largest specific surface
area shows the greatest effect on increment of burning rate within iron hydroxides used in

this work.
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