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Abstract  The themal decan position characteristics of AP/HTPB propellant m the presence of metal and can posite
m etal nanopowders (Cu NjAJ N Cu NCuB N B) were siudied by DTA. The result shows thatmetal and con posite m etal
nanopow ders have good catalytic effect on the themal decanposition of AP/HTPB propellant Cu nanopowder decreased the
first and second them al decan position tem perature of AP /HTPB propellant by up to 5L 6C and 33 6'C respectively and the
DTA heat release was increased to 3 7kJ* g ', show ing obviously catalytic effect The catalytic effect of Cu and cam posite
nanopow ders m ngled w ith Cu is larger than otherm etal nanopow ders By catalyzing them al decan position of AP, metal nan-
opow ders show good catalyzing effect on themal decan position of AP /HTPB propellant

Key words M etal nanopowder ; Solid propellant Them al decan position  Cambustion catalyst

13 = JEE A9 EHHE L 780 R 1) 2 FH A R A 2D
AT P 425 332 8 30 ik BAF 75 33 ) 1 4 40 it

AR AT HEE RIA B E RE CROARF E I PERCRIR T etk . A SCR A IIETT R
ML HATM AR Z M EERAKRERBEMAMY, W THXEEMNEE5EER (Cu Ni Al NLCu NCuB
Fe0; Cu0, PO, Cn0; FE L&A MMM L NB)X AP HTPBHERE A F i 52, DU A el
', MREY, kB SR EA R AL AP HTPBHES IR BRIV e TRt — Lo su gl ik 38 .
PER, AT CAME M BN T TAT k. X T8
REM L, 9Kk & Jadn th 7R IR GF AL kR - £
KA T HMX' Y (B 2 i A2 L & GAPY Y 21 IBBRSNUE
O RIDR I B B BUR . (A RKE E AR (AP), Mo, KIEARM ) ; ok

2 £ W

+ WRAH: 2004-12-16 12ITHEA: 2005-05-10.
fEEE A X&ED (1967—), B, BlEEL, w4, whisECy g R e sl & 5 . Email 11607@ yahoo. can. cn



264 5 S

Wk TR E A4 B AP MHTPB k75 F44 it (1) 52 459

¥, A0TE 98% , 24Wm, iL T HAN S A S8 8 TR A
A]; MR I T 4 (HTPB), Tk 4, b i R4k T
WF LT, 2 8 3R, (L ae gk, PR il
NF RS, (bl EERF T = AR,
th2gal, R ZG4E B LA A El. KQ2200B Y i
PR Ve A%, Bl A A A PR A F]; Shinada
DTA =50 84 X (H A B ) .

YK FERME A B A EG], 21 XRD M
TEM £, Rt W& 1

Table 1 Average diam eter of m etal and
cam posite m etal powders

NCu NiB  NCuB
A verage dian eter/mm 50 90 30 45 30 40

M etal nanopow der N i Cu Al
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Table 2 Content and function of the ingredients
in the propellant

Ingred ient Content e Function
AP 65 Oxudizer
M icro-size A | pow der 15 Fuel
HTPB 13 A dhesive
DOSs 5 P lasticizer
D1 06 Curing agent
T riethano lan me al Solvent
M etal nanopow der 1. 3 { additional) Catalyzer
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Fig 1 DTA curves for decam position of
the propellant catalyzed by nanopowders

P 18] %1, AP /HTPB #EdEFf0 #4 50 i DTA #h
LA — ARG RIS TR IE . 2355 AP iR
FRY it 28 2 A T AR NI IR DA % 1 i A A o R A X %
{H2 APHTPBHEZ A MM fRIEIE S APRIAH b
AR ZEH, AR, XEELF N AP/
HTPB#E 3k 7 B AP 4b 9 3L A 21 43 7 AF 19 52
AP HTPBHEHEF K I KRBT LAy N EL T J LA
Q%Iﬁ ?I:

(1) APHTPBHEHE IS AP [ W Hholde i I S A
TR, 358 247CH 4, Ui LI T B AR Rk K
BB, RN FE TR E T AP SR,

(2) AP MTPB #E i3t 71 f0 I i 750 3 08 31 B A
335.9C, KT APRMRIRBURIGIRE 322.7C, X2
FERNTE APRIR A R0 BL, T BRI 4R 52 74 )5 i,
AT P A W AR, e A5 HE R 771 (R AR IR TS A o0 e S
18 3K

(3) APMTPB #E it 71 f9 & il 53 0 38 1 A



460 o AR

2005 4

405.8C, /NT AP EHREGAEEE 477.2C. fEIX
—IRPEEL, fEBEE T RS R Z A M APHIE
B MR RBR M S B UR 0@ R ER
JBE, FEAE TR, RIS INE AP () 43 = 8L, 515 4
7R 4D v I A B K B

(4)7E S00°CLL L, SAhEs FIZLARARIE I R N FE
312 MREEMEESESEMIT AP/HTPBHEHTIHA
val A

HE 1AR 30T AL, AR EREME &L
J&i, HEEF PR TR G e B8 AR A4 T RE AR S 3 n, Bt
AP MTPBHE#E I # fier= AL B R 52 md . 40K &
BB S SBBEK T AP HTPB #E#E7 FKE (&
N B ) Fl e 2 el B8, A HE2E 750 (1) DTA 3R WL 4) i
BB SO, Ul B9 K08 7 6F AP HTPB $E i 77 (1 IS
I (B N B) RIS A i B A B3 I 8CR .

Table 3 DTA exothemn ic peak tanperature
(T,,.:), heat release ( AH )
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AP 3227 477 2 Q44
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