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Table 1 Particle size distributions of four kinds of spherical
magnesium powders pum
No. [ 2% 3* 47
d,s 68.71 45.61 21.95 18.90
ds 86.66 56.89 29.97 25.55
dyg 214.05 101.55 66.52 55.99

Note: d,5,ds, ,dys are the maximum particle sizes when sieving trans-

mittances are 25% ,50% and 98% ,respectively.
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Fig.2 The whole combustion process of 3* propellant (distant time is 0.5 s)
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Table 2 Burning rate of propellant made by molding method
No altitude quality photos number burning time linear burning rate molar burning rate
’ /mm /g /piece /s /mm s~ /g s
1# 22.8 10.834 2650 10.6 2.150 1.022
2% 22.8 10.823 2440 9.76 2.336 1.109
3* 22.00 10.454 745 2.98 7.383 3.508
4* 20.02 9.531 625 2.50 8.008 3.812
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Fig.3  Combustion temperature of propellant made by mold- of burning rate in low pressure Mg/Al fuel-rich propellant[ ] ].
ing method Measurements Technology,2008,28(6): 16 —19.
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Effect of Magnesium Powder Particle Size on Combustion Properties of Mg /PTFE Fuel-rich Propellant

ZHENG Lei, PAN Gong-pei, CHEN Xin, QIAO Li
( School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: The effect of magnesium powder particle size on the combustion properties of Mg/PTFE fuel-rich propellant was studied.
The thermal properties of Mg/PTFE were studied by using differential thermal analysis( DTA) and thermogravimetry (TG). The
linear and molar burning rate were measured by high speed photography, and the flame temperature was surveyed by infrared
radiation thermometers. The results show that reducing magnesium powder’s size had little weight on thermal analysis but steps up
burning velocity even more than three times. The flame temperature of pyrotechnic fuel rich propellant heighten about 170 °C
along with the diameter of magnesium powder decrease.

Key words: military chemistry and pyrotechnics; fuel rich propellant; combustion performance; PTFE
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