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AR (2F NC,12.6% N); 3 E-fb#a (3* NC,12. 0%
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Table 1 Effect of NC (12. 0% N ) content on mechanical

properties of CMDB propellant

3INC /% +20 °C +50 °C

o, /MPa em /% o, /MPa em!%
25 1.584 51.40 0.307 22.919
23 1.392 42.10 0.296 21.700
20 0.770 23.97 0.173 21.636
17 0.625 22.13 0.092 20.045
15 0.486 21.62 0.068 18.686

M AIE B BT 3INC R L
(AP Fi1 ALY & & AH 35 in, CMDB #E 3F 57 # i
(20 °C) M (50 °C) T WL #E i (o, ) 1 IE fift 3R
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PEFRH 3 NC A OB X8 % K Y
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JSLRE 25 K 9 55 3 S MR B AF R A AR A R T R4S
FSE RN ORI A L . T Y e 5 v 3TNC
REEAR BT, e 0 MRV VAR R B T A8 I 492 fih 179 JL 2% 4%
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Fig.1  SEM photographs of tensile fracture surface of CMDB
propellant with different contents of NC(12.0% N)
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Table 2 Effect of NC(13.0% N) content on the mechanical

properties of CMDB propellant

3*NC 1*NC +20 °C +50 °C

/% /% on/MPa s /% on/MPa & /%

20 0 0.770 23.976 0.173 21.936
18 2 1.015 18.748 0.216 17.838
16 4 1.130 16.007 0.276 14.360
14 6 1.383 12.881 0.373 12.138
12 8 1.591 10.105 0.420 10.331
10 10 1.364 10.052 0.357 10.036

F3 NC(12.6%N) & & X CMDB #E#F 5] J7 2% P 58 19 5% i
Table 3  Effect of NC(12.6% N) content on the mechanical

properties of CMDB propellant

3*NC  2*NC +20 °C +50 °C

/% /% on/MPa g, /% on/MPa & /%

20 0 0.770 23.976 0.173 21.936
18 2 1.240 39.076 0.244 20.000
16 4 1.299 40.714 0.259 19.619
14 6 1.388 41.692 0.302 20.448
12 8 1.357 41.190 0.290 20.181
10 10 1.322 40.695 0.275 19.267
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Table 4
of CMDB propellant

Effect of DB ball content on the mechanical properties

DB +20 °C +50 °C

ball /% o /MPa e /% on/MPa em!%
0 0.700 23.976 0.173 21.936
2 1.350 59.876 0.200 23.267
4 1.439 64.543 0.234 24.462
6 1.242 63.052 0.204 23.048
8 1.236 61.843 0.203 22.938
10 1.227 60.238 0.200 21.705

M 4 n L B A SR BR 5 B % 7 4, CMDB
AR 2 00 3L T o 58 32 S o R 9 K
SRUHEBR 45y 4% I 2 500 A9 O s T L 5
JEE R A1 5 23 53] TR B die R fE o L5 WU BR 45t 24K 22
I, e AR D E L g AL S 1 5 T8 D A Ao 3 T 3%
W/ o IKIRAE R R W], 2 CMDB HfEJE 58] e U i
() U BR AT A1) T 5 5 9 2 700 1 ol 5 38 R A fi 6

BN RERR & A A BER AL H il (NG) NG
P53 53 Aii T NC RG] FEAIR 5 NC 53 ] A AH 1A%
FAJ3, BNC B kAT T B Ak DY AR 8 A6 e, A
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Table 5
CMDB propellant

Effect of AP particle size on mechanical properties of

+20 °C +50 °C
dsg /pm
o, /MPa em/!% o.,/MPa en!%

335 1.216 56.06 0.196 27.600
214 1.246 55.55 0.200 25.619
127 1.392 42.10 0.296 22.700
8 1.849 22.01 0.347 21.862
4 2.214 19.24 0.353 20.481
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LI RDX (dy, =44.90 pum) & & BB J5 o i AP
(dyy =127 pm) ,BF5E RDX 55 B AP Xf CMDB #E
HEF Ty 2 PERE RS I, S5 R LK 6,

b. d., =8 um ( x400)
B2 FRE AP KLEE B CMDB HE k55 F Wi i SEM [& 1%
Fig.2 SEM photographs of tensile fracture surface of CMDB

propellant containing AP with different particle sizes

&6 RDX &g xf CMDB HEE | Jy 2 ML BE 149 52 M
Table 6  Effect of RDX content on mechanical properties of
CMDB propellant

AP RDX +20 °C +50 °C

/% /% o, /MPa em ! % o, /MPa em /%
32 0 1.217 47.729 0.243 17.462
28 4 1.243 43.129 0.261 15.590
24 8 1.393 31.081 0.274 12.367
20 12 1.238 33.652 0.242 13.462
16 16 1.187 41.048 0.232 14.557

H 3 6 AIH, & RDX HUA AP T 43 538 i,
CMDB i 7 76 2 1 A0 IR I iz feh 35 8 52 S i K
0 i 965/ 0N A % T 41 3 790 2 i 3 0 SA 9 /) T i 34 K o

FATIARITE CMDB HEFE | H s in RDX J5 R BEAS
il ) RDX (d, =44.90 wm) AP (d,, =127 pm) il Al
(dso =12.18 pm) Z A AT TR0 BE ST, o i 2F 77 5 1
R U 0 A i 3 8 K T S A R/ . 24 RDX 5
B EHEE—{ERT, RDX AP F1 Al 2 [a] (4 57 BE 9¢ I i 31 i
LB (N B = S e O N R A Y2 i N 1 L
Fh/ho MG RDX & HE4RLLHE i, RDX Fil AP Lz Al
261 (A AL JEE 5 T 6 T i S e A L, A 0 R A o R R R
T F e 3 B TG 8 ¥ /DS R R
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Mechanical Properties of Casting High Energy Composite Modified Double-base Propellant

WANG Han, FAN Xue-zhong, LIU Xiao-gang, LI Ji-zhen, Ql Xiao-fei
( Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract . Effects of the varieties and contents of nitrocellulose (NC) ball, particle sizes of ammonium perchlorate (AP) , contents of AP
and RDX on the mechanical properties of casting high energy composite modified double-base (CMDB) propellant, were studied.
Results show that, the tensile strength and elongation at +20 °C and + 50 °C of the CMDB propellant decrease significantly
with the decreasing of NC (12.0%N) content. Appropriate content of NC (13.0% N) and NC(12. 6% N ) balls in CMDB
propellant can enhance the tensile strength of CMDB propellant. But NC(13.0N% ) ball is not helpful to the improvement of tensile
elongation of the propellant, while NC(12.6% N) ball is beneficial to the improvement of the propellant elongation. At the same
time, appropriate content of DB ball composed of NC(12.0% N) and NG in the propellant will improve the tensile strength and the e-
longation of the propellant. Particle sizes of AP have influences on the mechanical properties of the propellant. AP with smaller particle
size is helpful to improve the tensile strength of the propellant, while AP with bigger granularity is conducive to the improvement of the
propellant elongation. When RDX content in CMDB propellant increases gradually,the tensile strength of CMDB propellant at +20 °C
and +50 °C firstly increases and then decreases,while the elongation at +20 °C and +50 °C firstly decreases and then increases.

Key words: solid mechanics; solid propellant; composite modified double-base propellant; mechanical property; nitrocellulose;
ammonium perchlorate; RDX
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