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Fig.1 Sketch of resistance measurement
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Table 1 Resistivity of Al,O, at different temperatures
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Fig.4 SEMs of aluminum particles at different temperatures
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Table 2 Relationship between § . and & of sphere reaction
equipment
& 0 0.001 0.002 0.005 0.01 0.02 0.05 0.1

S 3.32 3.33 3.33 3.34 3.36 3.40 3.53 3.78
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Table 3 Parameters of thermite

Q A k E P
3.77 x10° 1.0x10" 96.30 1.45x10° 3300
Note: Q is heat of formation,] - kg ™' ; A is arrhenius prefactor,s ™" ; k
is heat conductivity, W - m~™" - K™'; E is activation energy,

)+ mol~"; pis density kg + m 3.
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Table 4 Critical relationship between radii of thermite sphere

and ignition temperature
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Ignition Temperature of 2Al/Fe, O, Thermite

ZHANG Song-lin'* | WU Bin’ | QIN Zhi-gui’, ZHANG Qing-ming'
(1. School of Aerospace Science and Engineering, Beijing Institute of Technology, Beijing 100081, China;
2. Northwest Institute of Nuclear Technology, Xi'an 710024, China)

Abstract: Ignition temperature of 2Al/Fe, O, thermite was studied by analysis and experiments. Failure temperature of aluminum
particle oxide film was analyzed according to the weight, resistance and appearance of aluminum powder undergoing different
temperatures. Critical ignition temperatures of thermite spheres with different radii were calculated by Frank-Kamenetskii theory
and measured by a high-temperature muffle furnace. Results show that the protective film fails almost completely at the melting
point of aluminum,and ignition occurs at temperature of about 1600 K, and the independent of the volume of thermite sphere and
ignition temperature is not correctly calculated by the Frank-Kamenetskii theory of homogeneous combustible system.

Key words: applied chemistry; aluminum powder; ferric oxide powder; thermite failure of oxide film; ignition temperature
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