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Table 1 Combustion properties of aluminum-magnesium fuel-rich propellant at low pressure(I)
B A-01 A-02 A-03 A-04 A-05
p/MPa /mm - s
3.92 4.39 £0.45 5.04 £0.35 4.74 £0.28 5.47 £0.76 5.05+0.47
1.96 2.74 £0.43 4.46 £0.26 4.25+0.25 4.55+0.57 3.74 £0.24
0.98 — 3.63 £0.31 3.82+0.18 3.76 +0.83 2.92 +£0.12
0.49 — 2.82 +0.10 3.64 £0.25 3.24 +0.12 2.64 £0.15
n, 0.68 0.28 0.13 0.26 0.32
A, 1.729 3.550 3.917 3.839 3.133
R, 1.0 0.989 0.987 0.999 0.979
n 0.71 0.30 0.14 0.28 0.33
a, 1.641 3.430 3.854 3.719 3.010
R, ; 1.0 0.985 0.990 0.999 0.984
a, 0.435 -0.0455 -0.107 -0.0381 0.0127
b, 0.187 0.326 0.372 0.304 0.313
R, 1.0 0.997 0.999 0.9999 0.997
n,(3.92 MPa) 0. 654 0.305 0.254 0.297 0.332
n,(1.96 MPa) 0.728 0.225 0.157 0.264 0.376
n, (0.98 MPa) — 0.206 0.046 0.235 0.386
n,(0.49 MPa) — 0.223 -0.145 0.167 0.301
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Table 2 Combustion properties of aluminum-magnesium fuel-rich propellant at low pressure ( II)
e g7 B-01 B-02 B-03 B-04 B-05
p/MPa r/mm - s
3.92 4.91 +£0.78 4.83 +0.18 4.33 +£0.18 3.78 £0.40 6.03 £0.72
1.96 4.08 £0.09 3.80 £0.14 3.61 £0.30 2.63 £0.03 4.37 £0.24
0.98 3.07 £0.08 2.77 £0.10 2.68 £0.10 2.35£0.09 3.41 +£0.23
0.49 2.15£0.03 2.20 £0.05 2.61 £0.05 2.08 £0.09 2.86 £0.13
n, 0.40 0.39 0.25 0.27 0.36
a,, 2.980 2.867 2.920 2.416 3.563
R, 0.991 0.998 0.953 0.955 0.991
n, ; 0.43 0.42 0.27 0.30 0.39
a,; 2.838 2.733 2.830 2.334 3.407
R, ; 0.987 0.998 0.960 0.961 0.994
a; 0.0192 0.0342 -0.0256 -0.0055 0.0289
b, 0.310 0.312 0.382 0.434 0.255
R, 0.997 0.9995 0.997 0.991 0.997
n.(3.92 MPa) 0.357 0.362 0.302 0.307 0.349
n,(1.96 MPa) 0.327 0.368 0.331 0.391 0.406
n,(0.98 MPa) 0.362 0.418 0.309 0.314 0.416
n,(0.49 MPa) 0.437 0.420 0.158 0.256 0.383
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Characterization Methods of Combustion Properties

of Aluminum-magnesium Fuel-rich Propellant at Low Pressure

ZHANG Wei, ZHU Hui
(Inst. of Aerospace and Material Engineering, National Univ. of Defense Technology, Changsha 410073, China)

Abstract. The characterization of the combustion properties of the aluminum-magnesium fuel-rich propel-

lant for unchoked ducted rocket was studied. The pressure exponents calculated by the burning rates at

different pressure from the pressure gauge and from the absolute pressure are different. The author sug-

gested using the exponents calculated from the absolute pressure. The experimental results show that the

correlation between the burning rate and the pressure is better suited by the Summerfield formula than the

Vieille Law.

Key words: aluminum-magnesium fuel-rich propellant; low pressure; characterization of combustion

property



