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INFLUENCE OF SOME STRAIGHT CHAIN
AZIDO-NITRAMINE ON COMBUSTION PROPERTIES
OF CMDB PROPELLANT

Li Shangwen Wang Jiangning Meng Xiequan Zhang Zhizhong Cao Shiqi

(Xi'an Modern Chemistry Research Inst. , Xi‘an, 710061)

Abstract ;: The influence of three straight chain azido-nitramine compounds on ener-
gy and combustion properties of two type of CMDB base formulations is discussed. The
results show that for RDX-CMDB propellant using azido-nitramine compound as addi-
tive is a new method to enhance burning rate. The burning rate rises about 8% ~43%
as 15% DATH is substituted for RDX in low-smoke propellant at same energy level.
Meanwhile, the nitrogen moles in combustion gases is increased , which is valuable to re-
duce signature characteristics of the solid propellants.
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2 ERITESHEM

2.1 XBEECH

DADZP #1 DADNA ZE&4 (7.0%) BN EERA 1 P#f7A%K, DATH &£ & RDX
(31.75%) HIBUEEIERA K 11 F347R% .
2.2 Habi&

BB B M- SE W R T M R IEZS K, B YR, Smm X 5mm X 150mm {525
%, BEgAamEMEBEEER, SUBL 480mm BENLEL 69/6 &M RHVIKKH .
2.3 ¥ &

F R L ki R U FE 1~22. 5MPa i A i i 4R . 48 . R kLM
BN R T .

Table 1 Properties of three azido-nitramine compounds'**

_‘E“‘“-R_H Compound -
=t DADZP® DADNH® DATH®
Property o ——
Appearance White powder crystalloid White powder crystalloid White powder crystalloid
Density (g/em?®) = — 1.70
Melting point (°C) 64~72 71~76.7 135~137
Primary peak (°C) 152 145 132
DTA
Decomposition peak (°C) 182 191 192
Solubility . Non-soluble in water but soluble in hot benzene and acetone
Explosione temperature 5s,°C 230~235 5 230 215
Heat of .
. (kJ/mol) +513.2 (+754.3) +642.2 (+723.7) (761.0)
formation
2kg-25cm
100 68 96
Impact (explosion %)
sensitivity Specificity drop
— 14. 2 19.5
height (cm)
0. 25MPa, 66°
. o= 76. 0 12.7
1 Friction (explosion %) .
sensitivity 0. 19MPa, 50°
— 100 —
(explosion %)

(to be continue)
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T Compound
e DADZP® DADNH® DATH®
Property TRmesRe
Plasticization to NC good good good
Copmatihility with NC, NG or RDX good good good
Molecular weight 246 260 320
N;—CH;
N;—CH, |
N;—CH; | O,N—N
| O;N—N l
O N—N | CH,
| CH; !
CH; | 0,N—N
C
Molecular formula ()zN—lil [ He (i;Hz
| O;N—N |
N;—CH; I () N—N
N;—CH; |
- N;—CH:
(CaHg(4N1a)
C(CyHgON 3
[C4HzON2]
{UDADZP: 1, 5-diazido-2. 4-dinitrazapentanc @DATH: 1, 7-diazido-2, 4, 6-trinitrazaheptane
(Z/DADNH: 1. 6-diazido-2, 5-dinitrazahexane

3 AELAERYIHE

3.1 =HERECSHERDITE

EEANMIMBRAVLEY S FERSEGBREX RN REHY, BEAEIILEG D
T T4 £, BREEMNEK, HPHEARRNAE LAY HAME. RBIEEL, £1 57
TAHZNRMEERAEY, HE G eSS FRAINK T BEII%NE. B,
& 1 W= EREWKES NC, NG, DINA, RDX FI45, 4k bl St/ S B A 45094
BAEYIRAF . W NC #9348k 8.

ZHBRMEL S ERBI HIEM, b RDX g4 RAEX ., RIERSIHE, £E4
PAE R Rt R RGP H 5% DATH B S8 RDX J5, B i 4N - s/kg, 24 30%
DATH 52 2B [F B RDX BF, F2iR Hor e 24N » s/kg, RS S /REO¥ 0 0. 95mol/ke,
MARE B 21K (WK 1, 2), DATH fU# RDX |5, BRESA TR R CO,. N, fi
H, ¥ B /REEFH, M H.O f1 COMBERKE FTRAY. S8W 5, B+ CO, Ml N, B/R¥K
(3 KT HO PERBUA T B K R AL HE S PG R RS SAF IE R IEH A 2549,

3.2 MR
3.2.1 DADZP

Al 8% #1 DADZP R 2 BEAC 7 1 1[5 & DINA /5, 10MPa TR/ IR % M 23. 64mm/
s 2 H %) 29. 24mm/s, ¥ 23.7%; T 12. SMPa FTHRE ¥ A4y 30% . K F DADZP 918 %
ALK, RGP,

3.2.2 DADNH
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Fig. 1 Influence of DATH content on lbepretical Fig. 2 Influence of DATH content on
specific impulse and flame temperature combustion gases composition

DADNH FIAERIAL A 18 £ 2 H R E XK EEBANER T REMN 24mm/s #
%] 35mm/s (10MPa), MR BE W41, 5%/ DADNH hi A\ B2 5 & Xt A2 7 10MPa #&
WL E 2.89mm/s (12.2%); WA 10%DADNH )5, AL 4 10MPa #8# £ & 9. 68mm/s
(40.9%); %4fnA 15%DADNH J5, AL/ 10MPa 48 3% 3% i 10. 84mm/s (45.8%). & ¥,
DADNH MA#LL 10% 7 EH . #H4E 10% 8 DADNH K7 7EE 4 A%, Minmimag O\
12. 6 %R E P 13%N), |\ 7% REKF) 5.3%, 10MPa FHALH A[ARIRE 35mm/s fl
FIHEEHR 0.5 BB AR LB S HUR 69/6 25 L BRI BT R AR DT 28 S K
K, MBEIEH .

3.2.3 DATH

H 5%, 102801 15%DATH 43 5488 RDX # f80 4 #E it 5] Bt AL 7 11 849 RDX, FR7E
AR EERMEM ERER FRENEARZR. RREH.

a. 5% 1 10%# DATH %t Bt &2 7 #R3 T W B AW, R 24 DATH & &35 15%8F, A
3MPa FFEGREH B BARE , HFEE K8 XREE nt&8 (LA 3). 7 10MPa |k
HLT, REH L ERALH 1T H# K 2~3mm/s (+8%~12%), i Z£ 22MPa T 14 iR 7mm/
s (+28%) . BT XT L IERE B 7 FE 13580 H 0. 21 (13~22MPa), & 15%DATH @8 (hm-
33) EA#E¥HR 0.5,

b. % hm-33 AL NC RE#ERSH 13%, WAREMIE LW, 0 10MPa DL T #R#
Bt 3mm/s (12%), T 22MPa T, A& 13mm/s (43%) WA 3.

c. 15%DATH f0# 15%RDX SR fhBEA LA UL #iE D 5054k]/kg, FEH
5060k] /kg, Wi LL2¥ #1380 7. 3L /kg (11. 34%) . A] LLiA A, #£ & RDX #) CMPB K2 5+, DATH
#F RDX GEEHRER 2 DR IFARAE,

d. DATH fn A i e J5 B S 48 %0%AL » T 3000 o 4 1h 700 A Lo 0 AL SR e 3 8 00 4 & AL 500 T
BEINE.
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VLR B R . DATH WIVIMURE RECHF L2 Z 21T
REHZH . -

) B TERAWES FPEAERER, HRHEKR
Z< i (RDX, HMX, DNP) & %5, i DATH 2~
KIEWIEH B RS MEE NS LR /MER, 3R MAEF NP H RDX 5 HMX
R i LB HHE AR E M — DY E TR AR ER. ‘

(3) HEMLRBUEN , DATH AR FHERE 25 RDX MY, HRKAS MK
HLHF R G SHF IR 22

(4) DATH FI##E N ERREHFNR () WERERE & RKBHAR FEHSRALN
BB . SRATR R RO B e B R S S R

Fig. 3 Influence of DATH content

on burning rate
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