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Table 1 Effect of HNIW content on energy of AN-based propellant
content/ % property parameter
No. PET AN AP Ly . ¢* . T it 0B
/N s+ kg /m - s /K
1 15 85 — 2109.2 1337.5 1941.0 21.2 -0.1685
2 15 75 10 2148.7 1362.2 2029.0 21.3 -0.1995
3 15 65 20 2186.2 1386.5 2119.0 21.4 -0.2305
4 15 55 30 2222.4 1410.3 2212.0 21.6 -0.2615
5 15 45 40 2257.4 1434. 4 2307.0 21.7 -0.2926
6 15 35 50 2291.5 1458.2 2406.0 21.9 -0.3235
7 15 25 60 2325.0 1481.9 2507.0 22.0 -0.3545
8 15 15 70 2358.1 1506.0 2612.0 22.2 —-0.3855
9 15 10 75 2374.5 1518.2 2666.0 22.3 -0.4010
10 15 — 85 2407.1 1542.9 2776.0 22.4 -0.4320
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Table 2 Effect of AP content on energy of AN-based propellant
content/ % property parameter
Ne. PET AN HNIW I*" ¢ . Te W OB
/N - kg /m - s /K
1 15 85 — 2109.4 1337.5 1941.0 21.2 -0.1685
2 15 75 10 2156.2 1366. 1 2072.0 21.7 -0.1545
3 15 65 20 2201.7 1393.6 2207.0 22.2 -0. 1405
4 15 55 30 2245.7 1419.5 2345.0 22.9 -0.1265
5 15 45 40 2288.0 1444.8 2484.0 23.5 -0.1125
6 15 35 50 2328.6 1468.2 2621.0 24.2 -0.0985
7 15 25 60 2367.1 1489.9 2748.0 24.9 -0.0845
8 15 15 70 2402.9 1508.2 2858.0 25.7 -0.0705
9 15 10 75 2419.5 1515.2 2905.0 26.1 -0.0635
10 15 — 85 2449.3 1524.3 2984.0 26.7 —0.0495
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Table 3 Effect of HMX content on energy of AN-based propellant
content/ % property parameter
No. PET AN HMX N :' N /mc. o /le M OB
1 15 85 — 2109.4 1337.5 1941.0 21.2 -0.1685
2 15 75 10 2132.4 1352. 4 1976.0 21.1 -0.2101
3 15 65 20 2154.2 1367.0 2011.0 21.0 -0.2517
4 15 55 30 2174.1 1381.0 2046.0 20.9 -0.2933
5 15 45 40 2194.1 1395.0 2081.0 20.8 -0.3347
6 15 35 50 2212.7 1408.8 2116.0 20.7 -0.3765
7 15 25 60 2230.4 1428 2152.0 20.7 -0.4181
8 15 15 70 2247.4 14365 2189.0 20.6 -0.4597
9 15 10 75 2265.9 1448.7 2243.0 20.7 —-0.4805
10 15 - 85 2272.0 1456.6 2244.0 20.6 -0.5221
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Table 4 Effect of BAMO content on energy of AN-based propellant
content/ % property parameter
No 1»\p c* T, _
BAMO AN AP B 4 M OB
/N s+ kg /m -+ s /K
1 10 75 15 2078.4 1318.3 2129.0 24.1 0.0677
2 12 73 15 2159.4 1365.0 2282.0 24.3 0.0370
3 14 71 15 2235.1 1410.0 2422.0 24.4 0.0063
4 15 70 15 2270.9 1430. 1 2477.0 24.4 ~0.0090
5 16 69 15 2279.6 1438.0 2502.0 24.3 -0.0243
6 17 68 15 2269.6 1403.3 2491.0 24.1 -0.0397
7 18 67 15 2258.6 1427.1 2463.0 23.9 -0.0550
8 20 65 15 2235.5 1414.0 2396.0 23.6 ~0.0857
9 25 60 15 2173.1 1296.3 2212.0 22.7 -0.1623
10 28 57 15 2132.6 1355. 1 2099.0 22.2 -0.2083
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Calculation and Analysis on Energy Characteristics of AN-based Propellants

ZHANG Jie, HE Jun
(Institute of Nuclear Energy and New Energy Technology, Tsinghua University, Beijing 100084 , China)

Abstract: The effect of oxidizers (HNIW, AP and HMX) and binders (BAMO, GAP, PET and HTPB) on energy characteristics

of the AN-based propellants is investigated by the least free energy method. Results show that high energy compound HNIW to in-

crease energy level of the AN-based propellants is always not higher than that of other two oxidizers. The amplitude of HNIW to in-

crease the specific impulse of the AN-based propellants is higher than that of HMX, and less than that of AP when the content of

binder is equal to 15% ,however the amplitude of HNIW to increase the specific impulse of the AN-based propellants is higher than

that of HMX and AP when the content of binder is equal to 5% .

Non-energetic binders benefit increasing energy of the AN-based

propellants in lower content ( < 12% ) binder system, but energetic binders benefit increasing energy of the AN-based propellants in

higher content( >13% ) binder system. GAP is more beneficial to increasing energy better than BAMO, and every binder all exists

a optimum addition amount.

Key words: physical chemistry; ammonium nitrate( AN) ; propellant; specific impulse; low signature sign; binder



