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Fig.1 DSC curves of DAATO, , with NC and NG
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%1 DAATO, .5 NC & NG fy DSC HiZs

Table 1 Compatibility of DAATO, ; with NC and NG by DSC °C
mixed system Tom T AT, compatibility
DAATO, 5 /NC 205.3 208.1 2.8 slightly sensitized
DAATO,; s /NG 249.7 250.7 1.0 compatible

Note: T, the exothermic peak temperature which is lower in the two single

component; T the exothermic peak temperature which is corre-

pm>
sponding to the single component of the T, in the mixed system;

ATP= Tp1—Tpm.
R2 MEZH S A OBAH AR DSC M AR
Table 2

sive and contacted materials'"

DSC evaluated standards of compatibility for explo-

ATP/°C <2 3-5 6-15 >15
rating compatible zgirittliied sensitized hazardous
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Fig.2 DSC curves of DAATO, ; with six solid fillers
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3.1.2 DAATO, S st B ERMNEEEH

RDX ,HMX FI AP j& CMDB #t i 5 fiY 3 %1 4 1k
LAl J& CMDB #i 3JF 571 (1) $2 A0 4 J& 30k, DNTF 1
CL-20 2JF & F — A =i fig CMDB #fi it 7] 3 2 = 40 &
At k., DAATO, .5 RDX,HMX AP Al DNTF J%
CL-20 f DSC ik UL I8l 2, DSC %l W% 3.

&3 DAATO, ;5 6 Bl R FORHE) DSC A% 1k
Table 3 Compatibility of DAATO, , with six solid fillers by DSC °C

mixed system Tom T AT, compatibility
DAATO, ; /RDX 232.2  239.1 6.9 sensitized
DAATO, ; /HMX 253.3 250.7 -2.6  compatible
DAATO, 5 /AP 252.3 250.7 -1.6 compatible
DAATO, 5 /Al 251.1 250.7 -0.4  compatible
DAATO, ; /DNTF 252.1  250.7 -1.4 compatible
DAATO, 5 /CL-20 244.9  250.6 5.7 sensitized
o 60 250.7
£ 50
T 401
= 30
2
w 201
2 101 DAATO;5
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o 0
2 HMX
o -10
l -20 T T T T T
100 150 200 250 300 350
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=
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k=t 2411
2 2]
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100 150 200 250 300 350
temperature / °C
d. DAATO, , /Al
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£ 0 2506
cg 301
% 204 DAATO:s
2 10 2449
CL-20
S 01
o
1’ -10{ DAATO;s/CL-20
-20 T
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W] B TR o3 i 04 5 HMX 7R 280.8 “CAb A —2R
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TR AR I s o, DAATO, 5 B 3 fifk I 55 5 41 03 T 15
2.6 C, ULl HMX BFELESS IN T DAATO, , i # A e
PEs HMX (5 i WAL B2l 4y T I T 3.8 °C, HAn Al %
AUET K o A HIA K, T HMX [ 40fi 78 DAATO,
() ZJ5 , DAATO, o I PR B A5 HMX (1 ff 780 2 A
WG S8 B, IR HMX 325753 % . DAATO, /AP iR
BIRRM AP R AREE T 0.5 °C, fili DAATO, ,
(2 TR B T 1.6 °C, DR AP [ i 70 55 A8 SR R
% DAATO, 5%, 1fii AP 7E 250 °C ¥ K 43 i, A Xt
DAATO, ;K4 %43 Wl W5 i . {HJ& DAATO, /AP
TRA R AP 1 = 43 fif W B AR 52.9 °C, Jf-fi AP
(14 3 fiff AL 75 Ay BALIGE | 3 — B2 WT BB B T DAATO,
)51 = 5 AP IR o3 i ok BB A ok ) HCIO, |
ClO, \CIO %5 AL PERZS | 7= 9 & AR T 9 20 R
B TS E AP iR RS . DAATO, /Al il
DAATO, ,/DNTF R4 1 & 1 4> fif 14 75 b DAATO,
Yo i HE G 0.4 CCHI 1.4 °C, 43 ik 0 R L AR
5 Ui DAATO, ;5 Al Fil DNTF 2 ] % 45 W . i 41
HTAEH . DAATO, ,/CL-20 TR4 1K Z 19 5 fif 6 1R 48
LR IR T T 5.8 °Co B B4 50 19 4 1 i 46 &
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B, DAATO, ; F1 CL-20 143 fifk W I 70 43 it IX 1] JL-F- 52
4#H G, H DAATO, ;/CL-20 A £ Y 77 fiff e 14 5 4
53 B 53 fi W R LR £ — B, A DAATO, ; fl CL-20 (1)
G377 W) T RE KB U 1Y) A3 A 2 I — o B AR AR T,
o i 06 3R S B S ) PRI
3.1.3 DAATO, fnEEHFIWHEEIER

C. B J& CMDB #k ii 1] i) & ke M fig 1 45 77, C, Fin
Res j& CMDB #E i# | i % HI B9 4 % 5, DINA &
CMDB#E#ER 3 3% . DAATO, . 5 C.B.C, .DINA
S Res f] DSC 14k WKl 3,DSC £ #i W3 4,

&4 DAATO, 5 4 Bl iy DSC A

Table 4 Compatibility of DAATO, , with four additives by
DSC C
mixed system Tom T AT, compatibility
DAATO, ;/C.B 254.3 250.7 -3.6 compatible
DAATO, /C, 250.9 250.7 -0.2 compatible
DAATO, 5 /DINA 197.7 201.9 4.2 slightly sensitized
DAATO; 5 /Res 250.4 250.7 0.3 compatible

o3 ap i, C. B 7 i TR BE P R kAR R G
Fl Res 7E 121.3 °CHI 110. 4 °C b Hy 30— 4 il g $ e |
FE 5 H N AEAE— A W] I 109 44 W it A, oA L 4 fifk i
g ; DINA 7F 54.2 ChbA — Kl , 75 201.9 CH
— g . DAATO, . /C. B IR &K &1 254.3 CIE
BRI B DAATO, gl 275 3.6 °C, 30 C. B
A LIS DAATO, iy Fe e . DAATO, ,/CIR &
WRALE 120, 4 CIE R A%, 78 250. 9 °CIE B #4
Ve 54 A MU AR B AE UL DAATO, . 5
C.B Z&A U Bt EA/EH . DAATO, ;/DINA &
Gk &, DAATO, ; ffi DINA 1 4 it 05 R/ T B
4.2 °C, i DINAXF DAATO, . [ I 15 ¥ 5 i), 1 B
DAATO, ; #il DINA Z [H] A B AE F#55 . DAATO, ,/
Res JRAKZ /3 7E 109.8 “CHI 250. 4 °C Hi BRI fill 1 4
W TR o3 figp i | 5 BRLZEL 43 AR AR — 385 o DDA TR
E T Res 5 DAATO, ; Z [u1 %A W] & A BAE T,
fH DAATO, ;/Res IR & iA Ry R ol LIFE H, 5
DAATO, ; HL4H 53 53 fift W AR LE 1R & 1K & Hh DAATO, 4
1Y) 73 fifk U BE AS B I, UL B Res 5 DAATO, , K4 T
SR AR EAE T, A DAATO, 14 70 fifk O I 35 B
Xl A A% AR A AR T A A LA g T B AT
EABESE .
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Fig.3 DSC curves of DAATO, ; with four additives
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TR Z R & o T BB E AT 1HE 100 CAF R AT
DA 4% B0 P AR TR A3 A o 31X 5 DSC S 50 78 458 1 i JE 1sf
3 A% DR T 1) B AL B S AN J) o 3 A XGRS 4 AH LA
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DAATO, , /DINA 1K Z KR T 5 & i T 1 43 fif HLEE A
[ Zr#rikhy,100 CHY SR Z 5 DAATO, ,/CL-20
DAATO, ; /DINA 1K 5 1 & B 20 43 (14 53 fife il B2 AH 25 3¢
TG A0 18 A TR 43 A 5 X I AT VRS 1 A LB
IR AR EA ] DR O S U WA 2
PRI VR 2 5 He il b RHAR 25 P 0 VST PEAMN A ofE (R
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5 . DAATO, . /RDX.DAATO, . /Res A Z I ji <, 1
i B S AR, U I R G BE R B AT DA A ke i 3
fife , AR T BN Z H A A2

#5 DAATO, 5 LR VST A%

Table 5 Compatibility of DAATO, . with some components
by VST method

mixed system AV / mL compatibility
DAATO, , 3.04

DAATO,  /NC -1.34 compatible
DAATO, ; /RDX 4.2 moderate reaction
DAATO, ; /HMX 2.6 compatible
DAATO, 5 /AP 1.9 compatible
DAATO, ;/CL-20 -0.75 compatible
DAATO, 5 /Res 5.9 incompatible
DAATO, s /DINA -1.66 compatible

Note: AV=V,_ -(V;+V,), V., gas volume of the mixed system, V, & V,,

gas volume of each single component.

R 6 My S EAPORAN AR VST T4 bR i
Table 6 VST evaluated standards of compatibility for explo-

sive and contacted materials

AV / mL <3 3-5 >5

rating compatible  moderate reaction incompatible
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E R R B R De ¥ 125, 18 4 2 50 552 b [
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Fig.4 Cut-away view of CMDB propellant containing DAATO,
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g a O

(2) DAATO, ; 5 RDX Z [i] £7 7€ B & /) AH B {F
i ,DAATO, , i RDX [ 4> ff I 3 F % 6.9 °C,RDX
R Ak R 7282 Ky DAATO, ;55 Res Z M fF1E
SR A EAE ], Res X DAATO, , 1 43 fiff I i 15 A 52
M, {H A DL B As DAATO, . (R4 i e 7 | IR & 1A
E i oI RS N < i, a7 i A 7
DAATO,  5iXx #2270 7 B 5 B o

(3) = AR B (AP) X DAATO, , 153 fiff I iR I A
W10 (5% 5 DAATO, AT ffi AP (1 2 45 43 fi% i B2 AL
310 CREZR 275 °C, JF i AP (1% {1 I 53 fifk 06 A0 a5 T 70
fiff W 5 3 B — 1> 0 Mg B G A U IR B AP 1Y i IR
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R T FE 52.9 C. 4% DAATO, (AE b — B ik i
BRI AP #E B, B2 X6 & AP ) CMDB #fE i 5
PR R R 1 R A AR O B o

(4) DAATO, . 5 HMX-CMDB #i ik % £ 41 /> 1R
BRRAE 70°CTF 0] L& 4 [l 4e, B 1 % DAATO,
) CMDB i 551 35 21 0% , Al DL JF g o 7E CMDB 4
) g ST o
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Interaction and Compatibility of DAATO, ; with Main Components of CMDB Propellant

JU Rong-hui, LI Ji-zhen, FAN Xue-zhong, WEI Hong-jian, LUO Yi-ming, JIANG Qiu-li
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: The interaction and compatibility of N-oxidiation-3,3"-azobis(6-diamino-1,2,4,5-tetrazine) ( DAATO, ) with main
components of modified composite double-base( CMDB ) propellant were studied by using differential scanning calorimetry (DSC)
and vacuum stability test( VST) method, and the compatibility of DAATO, ; with mixture system of CMDB propellant was investi-
gated by curing experiment of propellant at 70 °C. DSC results show that there are no obvious interaction between DAATO, ; with
nitrocellulose (NC), nitroglycerine (NG), cyclotetramethylenete-tranitramine ( HMX) , 3,4-dinitrofurazano- furoxan ( DNTF),
aluminum powder (Al), N-nitrodihydroxyethylaminedinitrate (DINA) , carbon black (C.B) and 1,3-dimethyl-1,3- diphenylurea
(C,). There are obvious interaction between DAATO, ; with cyclotrimethylene-trinitramine (RDX) , hexanitrohexaazaiso -wurtzi-
tane (CL-20) and resorcinol (Res). Res is found no influence on peak temperature but can obviously change the peak profile of
DAATO, .. Ammonium perchlorate (AP) has no interaction with DAATO, ., while DAATO, , can remarkably decrease the onset
temperature of AP from 310 °C to 275 °C and make the double decomposition peak of AP merge into one decomposition peak,with
the decomposition peak temperature decreasing 52.9 °C than the high decomposition peak temperature of AP. VST results show
that DAATO, ; with AP is compatible , with Res is incompatible and with RDX have moderate reaction. It was experimentally
show that DAATO, ,/CMDB propellant could be safety preparated uniformly and compactly at 70 °C. It can be concluded that
DAATO, ; may be applied to CMDB propellant.

Key words: N-oxidiation-3,3'-azobis(6-diamino-1,2,4,5-tetrazine) (DAATO, ,); interaction ; compatibility; differential scan-
ning calorimetry (DSC) ; vacuum stability test( VST) ; curing experiment of propellant
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