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Table 1 Thermit reactions
thermite molten metal price
molar ratio mass ratio element mass percent/% maximum temperature T,fa]x/K /(yuan/500 g)
B,O,/Al=1/2 B,0, /Al =56/44 B 17.4 4139 38.6
Bi,O, /Al =1/2 Bi,O, /Al =90/10 Bi 80.4 1934 82.2
Cr,0, /Al =1/2 Cr,0, /Al =74/26 Cr 50.5 2942 28.3
CuO/Al =3/2 CuO/Al =82/18 Cu 65.1 2843 56.3
Fe, O, /Al =1/2 Fe,O, /Al =75/25 Fe 52.3 3132 29.1
Fe,0, /Al =3/8 Fe,0, /Al =76/24 Fe 55.2 3132 28.6
MnO, /Al =3 /4 MnO, /Al =71/29 Mn 44.7 2332 59.2
SiO, /Al =3/4 SiO, /Al =63/37 Si 29.3 3505 18.4
TiO, /Al =3/4 TiO, /Al =69/31 Ti 41.3 3631 20.5
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Table 2 Adiabatic reaction temperature of thermite

adiabatic reaction temperature

thermite (T,) /K Ty vs Tl

B,0, /Al 2322 2322 <4139
Cr,O; /Al 2376 2376 <2942
CuO/Al 4450 4450 >2843
Fe,0,/Al 3357 3357 >3132
Fe,0,/Al 3186 3186 >3132
SiO, /Al 1760 1760 <3505
TiO, /Al 1811 1811 <3631
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Table 3 Thermite reactions with sufficient heat release

heat of reaction reaction temperature/K

thermite ¥ —
(Q)/K-g™ calculated ref ?!
CuO/Al =82/18 4.13 2843 2843
Fe,O, /Al =75/25
e 3.98 3132 3135

Fe,0,/Al =76/24  3.68
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Table 4 Physical and chemical parameters of Cu and Fe
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thermal conductivity desity melting point

metal

isobaric heat capacity

desity and heat capacity heat release’®’

(A)/w-cm™ K™ (p)/g-mL™"  (T,)/C (G,)/) - mol =" - K~! (p-C) (QAT)/K) - g™
Cu 4.01 8.96 1084.6 24.4 218.6 14411
Fe 0.802 7.874 1535 25.1 197.6 2387.3
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Fig.1 Phase diagram of Cu-Fe alloy
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Thermo Dynamic Analysis, Composition Design and Experimental Study on Metal-Cutting Pyrotechnic Composition

WANG Peng, ZHANG lJing
( The Chinese People's Armed Police Forces Academy, the Ministry of Public Security Key Laboratory of Fire Fighting and Rescuing Technology, Langfang
065000, China)

Abstract: The theory of pyrotechnic cutting was analyzed by heat transfer theory and mechanics, the reason and solution of the
main influencing factor of pyrotechnic cutting effect were studied. Considering both price and toxicity, and the adiabatic reaction
temperature of pyrotechnics was calculated by chemical thermodynamics, the thermites with adequate heat were screen out. By
experimental observation of the combustion of thermites, two kinds of thermites that are appropriate for pyrotechnic cutting were
determined, which are cupric thermite and ferric thermite. By uniform designed experiments, the good formula of pyrotechnics
that is used for melting metal material was obtained. Which is composed of ferric thermite 30% ~50% , cupric thermite 30% ~
50% and other thermite 10% ~20% . The pyrotechnics can generate high temperature and high speed melting jet of Cu-Fe alloy,
which can cut metal material effectively.
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