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Table 1 Explosion heat of 1,5-diazido-3-nitrazapentane ( DI-
ANP) propellants before and after long-term storage
sample Q Q, AQ=(Q, -Q,)
number /)-g! /)-g! /)-g!
DA-(1/09)-1 3895 3868 27
DA-(1/09)-2 3886 3868 18
DA-(1/09)-3 3891 3866 25

Note: Q, is explosion heat before long-term storage, Q, is explosion

heat after long-term storage.
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Table 2  Explosion heat of nitramine propellants before and
after long-term storage
sample Q Q, AQ=(Q, -Q,)
number /g /)-g! /)eg!
GR5-(3/09)-1 4043 4015 28
GR5-(3/09)-2 4038 4013 25
GR5-(3/09)-3 4041 4025 16
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Table 3 Interior ballistic of DIANP propellants before and after long-term storage
sample category propellant mass/g maximum pressure/MPa  Ap/MPa muzzle velocity/m - s 7' Av/m -+ 7!
before long-term storage 1.72 274.2 7.4 916.4 8.7
after long-term storage 1.72 268.9 7.5 909.1 7.8
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Table 4 Interior ballistic of nitramine propellants before and after long-term storage
sample category propellant mass/g maximum pressure/MPa  Ap/MPa muzzle velocity/m - s~' Av/m -+ ™!
before long-term storage 29.5 284.8 8.5 986.9 7.3
after long-term storage 29.5 279.9 8.2 978.8 8.8
M 3 i 4 a1, NA SR S Bl 0 5 2L e .
o X —=— GR5-3/09 before long-term storage
2RI A S H A EZ/NT 3% Wl E/NF 1% ; 10 - —«— GR5-3/09 after long-term storage
SR FAR F A, I i ST B 1. 9% (0 R g

0.8% o NA SR Pg Sl Y =i RE il M A 25 KRR, 1o
KM 22/ T 3% B2/ T 1% 5 5 RIFTAT EE
BOREJGHRETRET.7% H#E T 0.8%, PRk
SFEGICICTR G B PN SOE PR RE AR AN R, B R G Y 5
BRGEMERE ' 45 R R B4 T UGN NA RS 7E
W A 5 25 T B RS, B B M LT B 1 RE
3.4 SERFKESHIL

NA 5 15 Bl J2 ) & SUH i & 5 25 DA-1/09 Fil i
REAH JHie A 4 25 GR5-3 /09 KR I i Ja 570 ok J32 43 A
R 3 M 4 fR .

M 3 FIE 4 Hraf LU NA SRS B B 5
il I A 55 24 R e R i A S 2 4 Ui i B R ok B2
AR K . #E— B RPN JG, NA R 1K 4 25
HAEA RFMPUERYERE . HE AT RER T NA XK
Wi B 0 ORI B X — 5 S 30k (4 T/

4 —2.

—=— DA-1/09 before long-term storage

12 1 \ —+— DA-1/09 after long-term storage
10 ] \

\

=* o

=

5 |

g 4

3 |

= 2 ]
0] [
-2

0 46 éO 1'20 1(I50 260 2&0 ZéO
distance / um

B R MG A S 24 s ) ) ok 2 20 A1 £

Fig. 3  Concentration profiles of deterrent NA in DIANP

propellant before and after long-term storage
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propellant before and after long-term storage
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Migration of Polymer Deterrent in Two Kinds of Propellants

LIU Shao-wu, LIU Bo, ZHENG Shuang, WANG Qiong-lin, PAN Qing, ZHANG Yuan-bo, HAN Bing, WEI Lun
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: Two kinds of desensitized propellants 1,5-diazido-3-nitrazapentane ( DIANP) propellant and high-energy nitramine pro-
pellant) were desensitized with polymer deterrent NA in water medium. The migrations of NA deterrent in two kinds of propellants
were investigated by accelerated aging tests, closed-bomb tests and interior ballistic tests respectively. The concentration profiles of
deterrent NA in two kinds of propellants before and after long-term storage were studied by FTIR microspectroscopy. Results show
that there are not significant changes in the explosion heat, p-t curves, interior ballistic and the concentration profiles. The migra-
tion ability of NA deterrent is weak in DIANP and nitramine propellants. The propellants desensitized by polyester NA should be
stable in the interior ballistic.

Key words: physical chemistry; DIANP propellant; nitramine propellant; deterrent; migration; concentration profile
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