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Table 1 Energy parameters of four propellants
T; n 1 «
propellant No. formula ratio ! 8 & y ° o ¢ »
/K /mol - kg / N -«s-kg /m-s
Al 8:2 2738.5 24.2 1.1 2087.2 1190.1
A2 7:3 2715.7 26.1 1.1 2150.3 1226.3
LS/NC
A3 6:4 2695.3 28.0 1.1 2211.7 1261.4
A4 5:5 2676.8 29.9 1.1 2271.6 1295.4
B1 8:2 2669.4 23.4 1.1 2028.0 1155.3
B2 7:3 2616.8 24.9 1.1 2063.6 1175.2
LS/SQ-2
B3 6:4 2568.5 26.4 1.1 2098.8 1194.6
B4 5:5 2523.9 28.0 1.1 2133.9 1213.5
AP/HTPB C1 8:2 2260.6 45.8 1.2 2474.3 1423.4
AP/NC D1 8:2 2297.9 33.5 1.3 2225.7 1259.1

Note: Tyis the temperature of the combustion chamber, ng is the amount of gas generated, 1 is ratio of specific heat, I, is specific impulse, C* is characteristic velocity.
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Table 2 Formula ration of LS/NC and LS/SQ-2 propellants
propellant formula ration
LS/NC - 5:5 6:4
LS/5Q-2 4:6 5:5 6:4

Table 3 The characteristic temperature and exothermic quantity of three kinds of LS / NC propellants

propellant formula ratio T, /°C AH, /W - g™ T,/°C AH, /W - g™! (AHy +AHy) /W - g™!
5:5 210.33 895.83 259.87 782.06 1677.89

LS/NC 6:4 209.12 719.61 258.15 676.97 1396.58
7:3 210.20 409.58 257.45 527.74 937.32

Note: Ty is the exothermic peak temperature of f1, f1 is the first exothermic peak of LS/NC, Ty, is the exothermic peak temperature of f2, f2 is the second exothermic

peak of LS/NC, AHy, is releasing heat of f1,, AHy, is releasing heat of f2.
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Table 4 The characteristic temperature and exothermic quantity of four kinds of LS / SQ-2 propellants

propellant formula ratio Ty/°C AHy /W - g™ Ty /°C AHy /W - g™ (AHy +AHy ) /W - g™!
4:6 200.85 832.81 257.79 494.65 1384.53
5:5 204.00 743.20 260.44 525.71 1268.91
15/5Q-2
6:4 208.73 594.78 261.76 644.74 1239.52
7:3 211.52 255.96 263.58 748.81 1004.53

Note: Ty is the exothermic peak temperature of f3, f3 is the first exothermic peak of LS/SQ-2, Ty, is the exothermic peak temperature of f4, f4 is the second exother-

mic peak of LS/SQ-2,AH; is releasing heat of f3, AHy, is releasing heat of f4.
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Thermal Decomposition Characteristics of LS-Based Propellant

HU Song-qi, CHEN Jing, WU Su-li, DENG Zhe

( National Key Laboratory of Combustion, Flow and Thermo-structure, Northwestern Polytechnical University, Xi'an 710072, China)

Abstract. Thermal stabilities of lead styphnate(LS) / nitrocellulose(NC) / dibasic lead stearate (SQ-2) were studied by Different
Scanning Calorimetry (DSC) and Thermogravimetry (TG). The energetic properties of four propellants (ammonium perchlorate
(AP) / hydroxy-terminated polybutadiene( HTPB), AP/NC, LS/ NC and LS /SQ-2) were analyzed with thermodynamic calcula-
tion method. Thermal decomposition characteristics of three LS/NC propellants with ratio of LS to NCas5 : 5,6 : 4 and 7 : 3 and
four LS/SQ-2 propellants with ratio of LS to SQ-2 as4 : 6,5 :5, 6 :4 and 7 : 3 were researched. Results show that the thermo-
stability of LS decreases by adding NC or SQ-2, and its energy enhances, in which the effect of NC is more obvious, considering
that LS and NC can be chosen as the components of propellant used in micro solid rocket motor.

Key words: aerospace propulsion theory and engineering; thermodynamic calculation; LS/NC propellant; thermal decomposition
characteristic; energy property
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