W5 % Fa =1
2007 4£ 8 H

ok
HE
CHINESE JOURNAL OF ENERGETIC MATERIALS

7 o® Vol. 15, No. 4

August, 2007

XEHS: 1006-9941 (2007 )04-0301-04

RDX-CMDB 3 i 57 B i 4L 57 i b L 5 AR R 48 X 1%
AFw', 2 #7, 8RR, kEE, EHE

(L. BgaRAFFEN BEE FL 710065
2. dE B AHE R B, b 3K 102205)
fE: H PDSC Ml TG-DTG #F5% T RDX-CMDB S 005 F 7] 78 — Fb % B8 &2 & R i AL FUVE R 9 3
5N R 1 S A AR AL, B2 A R AR AR ) PR R R0 B 4L S % PDSC &4 IE A AR B9S2 . 6 RDX-CMDB i ¢ 4
HEFIY PDSC s 56 P JRAS 199 JICHA T SR R AIE 5 0 R o 19 7 iR S5 A B B A — etk Oy R R, BRI Rl 5 PDSC

AL AR o< T BE T DABF 98 1% Ak 390 B 1 P o
K4 YE{k2%; PDSC; #k# ; RDX-CMDB
mESES. TI55; V512

1 51 7

R BR R A A Ak TR AE HE E R R A 2% ~
3% X RRBETE RE A AR K 52 ), 8 218 00 T #E 2E )
HR I M T A S S R S R R Y PR, O A ER R
PR T FE SR be s Tt v (9 4, X 8 e A 700 1 4 7 Tk
AL AR B R o R e it A Y
TR R I, F 5 0% T A T 700 0T 4 32 ) A 43 6 1) 5 i)
W B B R S IS AT B R A 9 a2 50 A R
HAAFIEA TR REAFZRE " HiE R
T s DSC 2 AR B A5 #4040 il e AF o 9 15 08 1 G Bk
(I RIE o A SCHESE —Ff RDX-CMDB i 1 #E 2500 (B Ry
CMDB-RB) 76 —F & G852 & i AL M 1E FH N 1Y PDSC 4
IE 5t B L5 0 1 R DG

2 i '

2.1 #S

CMDB-RB J&—Fiind Al ¥y, -4l F—Fh % g Pb £k
NS AIREAEAE] CLON) Y RDX e XU R 7], Ll
fic 7 (CMDB-RBO) (1) 2L 853 (i A 43 b )« BUOEH
4%»(NC/ NG) 62.4; RDX,28.1; Al,8;H,1.5, CMDB-
RB1 ~7 J&#£ CMDB-RDO it J7 (¥ 3 fili AN — s 2 &
AR R e N SRR A ) Co(N) T 3R 1
2.2 (UEFMRKEEG

e M 22 78 A3 4 B A (PDSC) I 5E J& A/ TA 910s #Y

Y5 B : 200706265 & E B EI: 2007-07-04

BEEMB : KSELARE E PR T 8 5050 % 554 (98J835. 1. 1. 283501)
YEEBIN: XIFU0(1940 - ) , 5, BF5E 51, 15, B & R A R4
M FH A3 it 30 ) 2058

XERARIRAD: A

PDSC b 47, 50 M 393, iR B 29 1 mg, Tl o R Oy
10 C -+ min "', #A R E AR

TG-DTG il & & 1E TA 2950 % TGA I #EAT, 47 7
HE4 IR 2 1 mg, FHR K 10 C « min ', 3
HEASAR,WAR 100 ml - min ',
#1 CMDB-RBHE&MEMULF CtN) S B(REFH)

Table 1 The ingredients of composite burning catalysts

for CMDB-RB (in mass % )

propellant ID N-Pb /% B-Cu /% CB/ %
CMDB-RB0 - - -
CMDB-RBI1 1.0 0.5 0.8
CMDB-RB2 1.0 B -
CMDB-RB3 - 0.5 -
CMDB-RB4 - - 0.8
CMDB-RB5 1.0 0.5 -
CMDB-RB6 1.0 - 0.8
CMDB-RB7 - 0.5 0.8
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Table 2 The characteristic values of PDSC and burning rates for CMDB-RB propellants

propellants p/MPa T,/C T,'/C T,2/%C T./C AT,/C AT,/C  AH/J~g-1 AH\/%  u/mm- s~
CMDB-RBO 0.1 165.4 205.7 239.1 248. 4 83.0 33.4 1355 80. 4 -
2 162.4 204.4 230.9 237.6 75.2 26.5 2310 81.7 2.91
4 162.6 201.8 231.0 235.3 72.7 29.2 2686 81.8 5.09
6 167.1 200.3 230.5 233.7 66. 6 30.2 2925 81.8 8.22
CMDB-RBI 0.1 166.5 205.9 238.5 248.3 81.8 32.6 1270 83.9 -
2 164.3 202.7 229.7 235.9 71.6 27.0 2570 83.9 7.78
4 166.0 202.9 230.7 234.9 68.9 27.8 2858 83.8 14.05
6 169.7 200.7 229.5 233.0 63.3 28.8 2991 83.8 17.13
CMDB-RB2 0.1 163.8 205.7 238.5 248.7 84.9 32.8 1184 81.5 -
2 164.0 204.8 230.5 237.5 73.5 25.7 2523 81.6 3.36
4 165.5 202.4 230.3 235.8 70.3 27.9 2610 81.6 5.26
6 166. 1 200.3 229.8 233.8 67.7 29.5 2980 81.6 8.17
CMDB-RB3 0.1 164.2 206.9 238.6 248.3 84. 1 31.7 1190 81.5 -
2 162.7 204.0 229.7 237.8 75.1 25.8 2315 81.7 2.85
4 163.0 201.7 230.1 235.3 72.3 28.4 2693 81.4 5.00
6 169.7 199.0 230.1 233.7 64.0 31.1 2794 81.5 7.36
CMDB-RB4 0.1 165.4 204.9 239.1 247.4 81.9 34.2 1328 82.1 -
2 162.0 203.3 230.4 237.4 75.4 27.1 2522 81.8 3.94
4 167.7 202.2 230.6 235.0 67.3 28.4 2628 82.1 6.79
6 170.9 199.3 230.5 233.8 62.9 31.2 2919 82.9 8. 64
CMDB-RB5 0.1 164.0 205.5 238.3 247.7 83.7 32.8 1264 81.3 -
2 164.6 204.3 229.5 234.6 70.0 25.2 2546 81.9 3.98
4 165.7 202. 1 229.7 234.3 68.6 27.6 2673 81.7 6.04
6 166.0 200.3 229.7 233.6 67.6 29.4 2861 81.9 7.52
CMDB-RB6 0.1 165.0 205. 1 238.9 247.8 82.8 33.8 1306 82.3 -
2 164.2 203. 1 230.2 236.8 72.6 27.1 2534 82.8 7.27
4 165.7 202.5 230.0 235.9 70.2 27.5 2709 82.5 12.32
6 168.3 200.0 230.4 233.7 65.4 30.4 2978 82.6 16. 44
CMDB-RB7 0.1 163.2 205.8 238.9 248.7 85.5 33.1 1242 82.8 -
2 162.4 204.5 230.3 235.8 73.4 25.8 2564 82.5 4.08
4 167.2 202.4 231.3 234.9 67.7 28.9 2732 82.9 6.85
6 170.3 198.8 230.5 232.8 62.5 31.7 2923 82.5 9.45

Note: p is pressure; T, and T, are onset and end temperatures of heat release on DSC curve, respectively; Tpl and sz are the peak temperatures on the first and

second exothermic peaks, respectively; AH, is decomposition heat; AH, is the decomposition heat of the first exothermic peak; AT, =T, - T,; AT, =
2

2 1 : ;
T,°-T, ;uis burning rate.

%3 CMDB-RBik, EMERBXEE r RIEREH »

Table 3 The data of k,, r and n for CMDB-RB

propellants k, r n
(“’é’ 1 CMDB-RBO0 0.461 0.9818 0.930
E CMDB-RB2 0.467 0.9888 0.791
= CMDB-RB3 0.429 0.9915 0.858
CMDB-RB5 0.475 0.9997 0.582
,, 2 CMDB-RB4 0.521 0.9979 0.722
L = — regression line CMDB-RB7 0.546 0.9966 0.763
0 ;1 é 1'2 1'6 20 3 CMDB-RBI1 1.027 0.9955 0.733
(PASd)W /(MPa-J-g“-°C'1)m CMDB-RB6 0.976 0.9970 0.745

B3 CMDB-RB FJ u il (pAS,) 2= Note: k, is the correlation factor of burning rate with PDSC characteristic

: 12 . . . -
value in u =k, [ PAS, ] ; ris the regression correlation coeffi-

Fig.3 Relations of u to (pAS,)"? for CMDB-RB

cient; n is pressure index.
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Catalytic Decomposition of RDX-CMDB and its Correlation With Burning Rate

LIU Zi-ru', LIU Yan®, ZHAO Feng-qi', ZHANG La-ying', HENG Shu-yun'
(1. Xian Modern Chemistry Research Institute, Xian 710065, China;
2. Beijing Chemical Defense Research Institute, Beijing 102205, China)

Abstract: The thermal decompositions of RDX-CMDB modified double base propellants with a composite burning catalyst were in-

vestigated by using of PDSC and TG-DTG. It is shown that the influence of the burning catalysts with different components on the

characteristic values of PDSC is different in the decompositions of RDX-CMDB, Which is similar to the catalyst on burning rate. The

characteristic values, which are the square roots of heat release rate and pressures on PDSC tests, can be correlated to burning rates

of RDX-CMDB by using a liner equation. The k

us

correlation factor of burning rate with PDSC characteristic value, can be used to

study the effect of burning catalysts on burning rate of the propellants.

Key words: physical chemistry; PDSC; burning rate; RDX-CMDB



