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Table 1 Properties of some high energy compounds'®""’
sample chemical molecular oxygen balance melting point density i formationienthalpy

formula mass 1% /K /g - cm™ /kJ + mol™'

AP NH,CIO, 117.54 34.04 >423decompostion 1.95 -290.45
RDX C,HN, O, 222.12 ~21.61 477 1.818 61.53
HMX C,HgNg Oy 296.17 -21.63 549 1.9 74.89
ADN NH,N(NO,), 124.05 25.79 364.5 1.8 -140.3
HNF N, H;C(NO, ), 184.07 13.11 396 decompostion 1.87 -72
5-ATEZN CH,N, O, 148 -10.8 446.15 1.847 87

R 2 LA RE A S Y BT HE E R Y BE AR IR

Table 2 Energy characteristics of some monopropellants of high energy compounds
energy parameter AP RDX HMX ADN HNF 5-ATEZN
Ip/N s - kg™ 1550.23 2610.01 2596.95 2002. 41 2338.77 2371.38
C*/m -5 990.3 1650.2 1642.9 1282.6 1467.0 1510.3
T./K 1433.0 3297.0 3276.0 2100.0 2912.0 2859.0
‘M 28.92 24.68 24.68 24.81 27.75 24.68

Note: Igp, specific impulse, N - s - kg™'; C*,

Chinese Journal of Energetic Materials, Vol.23, No.8, 2015 (807-812)

characteristic velocity, m - s™'; T, combustion temperature, K; M, average molecular mass of combustion products.
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%3 AP/RDX/5-ATEZN X} HTPB i it 7 68 & 45 1 19 % i
(RDX=25% )

Table 3  Effect of AP/RDX/5-ATEZN content on energy char-
acteristics of HTPB propellant (RDX=25% )

No content/ % energy parameter
" RDX 5-ATEZN I/N-s-kg' C*/m-s' T./K ‘M

H1 60 O 2542.18 1587.1 3209.0  26.16
H2 55 5 2529.03 1582.8 3159.0  25.65
H3 50 10 2514.32 1577.0 3103.0  25.17
H4 40 20 2480.71 1561.5 2977.0  24.26
H5 30 30 2441.91 1541.4 2836.0  23.41
H6 20 40 2398.20 1517.6 2685.0  22.62
H7 10 50 2349.64 1525.2 2527.0  21.93
H8 0 60 2298.81 1483.5 2367.0 21.64
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Table 4 Effect of AP/RDX/5-ATEZN content on energy char-
acteristics of HTPB propellant (AP=60% )

No content/ % energy parameter
" RDX 5-ATEZN I /N-s-kg”' C*/m-s" T./K M

H1 25 0 2542.18 1587.1 3209.0 26.16
H9 20 5 2531.87 1581.0 3191.0 26.16
H10 15 10 2521.40 1575.2 3172.0 26.76
H11 10 15 2510.88 1568.8 3152.0 26.16
H12 5 20 2500.26 1562.7 3133.0 26.16
H13 0 25 2489.54 1556.3 3113.0 26.16
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Table 5 Effect of AP/RDX/5-ATEZN content on energy char-
acteristics of GAP propellant (RDX=23% )
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Fig.1 Curves of energy parameters vs 5-ATZEN content for GAP propellant (RDX=23% )
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Table 6 Effect of AP/RDX/5-ATEZN content on energy char-
acteristics of GAP propellant (AP=45% )

No content/ % energy parameter
"RDX 5-ATEZN I /N-s-kg™ C*/m-s' T./K M

G4 23 15 2580.62 1588.3 3380.0 28.75
G14 20 18 2571.54 1583.4 3363.0 28.75
Gi5 15 3 2562.32 1577.9 3345.0 28.75
Gle 10 28 2552.98 1572.8 3327.0  28.75
G17 5 33 2543.51 1567.3 3309.0 28.76
G18 0 38 2533.93 1561.5 3290.0 28.76
5 & ®
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1.847 g - cm™, 5 RDX J HMX & F [l — 7k .
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Energy Characteristics of Solid Propellant Containing 5-Amino-tetrazolium Nitrate (5-ATEZN)

DU Xu-jie, LI Xiao-dong, LI Shu-kui, ZOU Mei-shuai, YANG Rong-jie, LI Yu-chuan, PANG Si-ping
( School of Materials Science and Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract. Under standard condition( chamber pressure p_: nozzle exit pressure p, =70 : 1) ,the energy characteristic parameters of
solid propellant containing 5-amino-tetrazolium nitrate (5-ATEZN),a novel kind of high energy compounds with high nitrogen
content,were calculated by the least free energy method. Results show that specific impulse of 5-ATEZN monopropellant is
2371.38 N - s - kg™, which is similar to that of RDX and HMX monopropellant. Moreover, the oxygen balance of 5-ATEZN
(-10.8% ) is much higher than that of RDX and HMX. Specific impulse and characteristic velocity of HTPB propellant decrease
with substituting 5-ATEZN for the ingredient AP or RDX. But for GAP propellant, specific impulse and characteristic velocity are
characterized by a parabola with substituting 5-ATEZN for the ingredient AP. The maximum specific impulse can reach
2580.62 N - s - kg™, which is 17.93 N - s - kg™ higher than that of previous formula without 5-ATEZN. Since 5-ATEZN has no
chlorine, it’ s helpful to reduce the characteristic signal of propellant. Therefore, substituting 5-ATEZN for the ingredient AP appro-
priately is a feasible approach to achieve the target of higher-energy and less-smoke for GAP propellant.

Key words: 5-amino-tetrazolium nitrate (5-ATEZN) ; high energy compound; solid propellant; energy characteristics
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