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Table 1 Mechanical properties of CMDB propellant
with different content of NC at +20 °C and +50 °C

+20 C +50 C

NC%

o,/ MPa &,/ % o,/ MPa &,/ %
30.0 3.86 8.52 0.58 10.53
25.0 2.61 10.02 0.51 12.16
20.0 1.45 16.60 0.39 17.83
15.0 1.13 8.38 0.21 9.47
12.0 0.45 6.79 0.16 8.04

Note: NC% , the mass percentage of NC in the CMDB propellant; o, ,
the maximum stress of the propellant; ¢, , the maximum elongation

of the propellant.
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Table 2 Mechanical properties of CMDB propellant with
different ratio of AP, Al and RDX at +20 °C and +50 °C

ratio of mass +20 C +50 C
fraction ../ MPa &n/ Y% o,/ MPa &n/ %
AP: Al 501 0.97 15.50 0.28 17.10
4: 1 1.03 16.03 0.30 17.83
3: 1 1.19 16.42 0.36 18.10
2: 1 1.45 16. 60 0.37 18.82
1: 1 1.74 16.83 0.39 19.43
RDX: Al 501 1.02 8.70 0.28 10.75
4: 1 1.05 8.92 0.31 11.11
3: 1 1.14 9.76 0.33 12.08
2: 1 1.32 10.22 0.34 12.13
1: 1 1.76 13.24 0.39 14.32
AP: RDX 3: 1 1.44 15.83 0.31 14.35
2: 1 1.55 16. 14 0.32 16.92
1: 1 1.61 17.86 0.34 18.18
1: 2 1.39 13.82 0.31 13.65
1: 3 1.32 12.33 0.30 12.02
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Table 3 The mechanical properties of CMDB propellant
with and without cross linking agents at 20 °C and 50 °C

NC/%  TDI/TPB" $20 T +30 T

o, /MPa e/ % o,/ MPa &,/ %
15.0 0/0 1.13 8.38 0.21 9.47
15.0 0.5/0.05 1.22 12.42 0.31 13.16
12.0 0/0 0.45 6.79 0.16 8.04
12.0 0.5/0.05 0.51 18.14 0.27 21.92

Note: 1) ratio of mass fraction.

MF 3 A £ NC & #/1) CMDB 4
PR F A — E R [ AR AT AR — R 4R
v A 7R TR e L T A BT R R R

TE3E T NC/NG K18 2 10 58 #5 WU R AR50
NG L EGRF A A A NC WL > 5 19 1, 2% S 4 ot
B 320 NC 32 NG K38 9850 () BB 9 F 8 i s 2
TUHR WA LR BT R, 12.0% &% 59 NC
I3 T HAEAE 24. 67 % 158 5 R WA AL , AS BF 5 78 W3k
FAAfERE A A I — 5 i #9 SCHR R TDIT, 583 F| I NC 73
TR A R AL (—OH) AISZ ] TDT 73 Y 57 R
MR P 2 (—NCO) J2 A2 18 JE 1 3¢ Bk Bz, £ CMDB e it
FIAZ I i — 4> NC/NG ¥ 4L Fl NC/TDI 52 Ik 3t []
A L 3 30 R % 190 2% 4 g, o8 40 0 A v 3L R
F14 oI AR R 8 K, ke 1 AR R R A T 2E R R

4 &£

(1) Bfi NC & &t (9 F ik, CMDB #f £ 55 20 °C 1
50 CR R HThiam LR, NC Y i [ 2 & 5o 20%
R, ) A R i At T e R 8 Y B R



348

0
>
[

Moo w15 %

(2) 5245 i M U0 #3259 o [ 44 20 43 (AP RDX
FAL) (R R BE 9 TC X HE SR ) ) S PR RE R R ORI 2
We, %F ¥ & A KL R 4> A g 96. 8 pum . 44,9 um F
10.8 wmf AP RDX I ALKty CMDB #fi k5] , 24 [ 14
Hor s Aoy & I AP RDX: Al 1 10 1
B A HE R ) A R RE A B Ak

(3) X} F NC & i /01 CMDB i Rl R |, 647
T B A Ik ] A R AT 7E — AR B AR A IR A R IR T
AT 5 BE |, B 4 e AR A iR R

S 3Tk

[1] Afshani M E, Sahafian A and Hamidi A. Experimental Research on
Composite Modified Double Base Propellants [ A]. Proceedings of the
2003 International Autumn Seminar on Propellants, Explosives and
Pyrotechnics (2003 IASPEP) -Theory and Practice of Energetic Mate-
rials [ C], Guilin, China. 2003 491 -498.

[2] Raman K V, Singh H and Rao K R K. Ballistic modification of compos-
ite modified doubke-base propellants containing ammonium perchlorate
[J]. Propellants, Explosives, Pyrotechnics, 1987, 12 13 - 16.

[3] Sayles D C. Ultra-Ultrahigh Burning Rate Composite Modified Double-
Base Propellants Containing Porous Ammonium Perchlorate [ P]. US
4944816, 1990.

WG, Wk AP/CMDB #fEd#E 5 G BB T2 [T]. kIR 25
i, 1996, 19(3): 31 -32.
YANG Ming-zhong, TENG Xue-feng. Forming technology of AP/CM-

[4

[l

DB propellant [J].
1996, 19(3) . 31 -32.

JF e, IR, SEK AR ok AP-CMDB Ry 98 3 4 ik 7 4% R g
FHERERIAR[T]. KRHEZy24 4, 2004, 27(4) : 66 - 68.

TENG Xue-feng, LI Xu-li, DANG Yong-zhan. An effective technique

Chinese Journal of Explosives and Propellanis,

—
W
[

of improving the mechanical properties of AP-CMDB propellant at low-
temperature [ J]. Chinese Journal of Explosives and Propellants,
2004, 27(4) : 66 - 68.

I, G, ERE. DA G e XU (CMDB) #E 3E 5 )
FAEREWIFE[T]. HMEFEBOR, 1994, 15(6) : 83 -87.

FENG Zeng-guo, HOU Zhu-lin, WANG En-pu. A study on mechanical

—
N
(-

properties of reduced smoke composite modified double-base propellant
[J]. Journal of Propulsion Technology, 1994, 15(6) ; 83 —87.

BERE T WO R HE HE N g e e AR AL AT (] S AR,
1989, (3): 17 -23.

—
~
[

JIA Zhan-ning. Analysis of mechanical properties of CMDB propellants
[J]. Acta Armamentarii, 1989, (3) . 17 -23.

(8] SR, FAAE, (. HMX(RDX)/HTPB il 1y % b 9 o
iR [)]. BT CRIEZ L) 1991, (1): 39 -43.
PENG Wang-da, WANG Chun-hua, ZHANG Ren. Means of impro-
ving the mechanical properties of HMX ( RDX) /HTPB propellant [ J].
Acta Armamentarii, 1991, (1): 39 —-43.

(97 Xk, Ok RAF 0 SRS [T ], eERR L4, 1991 (2) .

164 - 172.
LIU Hao-bin. Particle size distribution and packing theories [ J].

Journal of The Chinese Ceramic Society, 1991 (2) . 164 - 172.

Mechanical Properties of
NC/NG/AP/Al Composite Modified Double-Base Propellant

LI Ji-zhen, FAN Xue-zhong, ZHONG Lei, LIU Xiao-gang
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract; On the mechanical properties of NC/NG/AP/Al composite modified double-base (CMDB) propellant, the effects of the

content of NC, the ratio of solid components granularity and the system of solidifying agents, were studied. The results show that the

maximum stress ( o, , +20 °C and +50 °C) of the CMDB propellant decreases with the content of NC decreasing, and the maxi-

mum elongation ( &

m %

+20 °C and +50 °C) of the propellant reaches the maximum value when the content of NC is 20% . The ra-

tio of solid components granularity affects the mechanical properties of CMDB propellant obviously which reaches the maximum value

when the ratio of AP(96.8 wm): RDX(44.9 um): AI(10.8 wm) is 1: 1: 1. It is found that for the CMDB propellants with low

content of NC, the maximum stress of the propellant can be increased at a certain extent and the maximum elongation of the propel-

lant can be increased obviously when the cross linking agents is added suitably.

Key words: solid mechanics; solid propellant; composite modified double-base ( CMDB) propellant; mechanical property; ratio of

granularity ; cross linking agent



