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Melting Behavior of Reaction Products during Thermite-Type Combustion

Synthesis of Ni-Al Intermetallic Compounds

Tatsuya Ohmi, Junji Yanoma*? and Masayuki Kudoh

Division of Materials Science and Engineering, Graduate School of Engineering, Hokkaido University, Sapporo 060-8628

Melting behavior of the reaction products during a thermite-type combustion synthesis of Ni-25 mol% Al alloy (Niz;Al) has
been investigated. The thermite-type combustion synthesis reaction is represented by the following equation: 3¢NiO + 3(1 —a)Ni
+ (1+ 2a) Al=NizAl+aAl,Os. In this process, the reaction temperature can be varied arbitrarily by changing the value of a. The
reaction sequence and the melting behavior of the products are summarized as follows: (1) The thermite-type combustion syn-
thesis reaction of NizAl is a two-step reaction of the combustion synthesis reaction between Ni and Al; and the thermite reaction
between the Ni-Al melt and NiO. (2) When the temperature of the specimen rises over the melting temperature of NiAl at the
first reaction stage, the thermite reaction takes place and then the fluid products are produced.
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Fig. 1 Schematic illustration of experimental apparatus.
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Fig. 2 Macrostructures of the longitudinal cross section of the
reaction products. The preheat rate: R, =0.8 K/s.

(a) Combustion synthesis (¢=0). (b) Thermite-type combus-
tion synthesis (¢=0.25).
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Fig. 3 Time-temperature curves measured during combus-
tion synthesis (a) and thermite-type combustion synthesis (b).
R,=0.8 K/s. T;: Melting temperature of NiAl, Ni, NizAl or Al.
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Fig. 4 Calculated adiabatic combustion temperatures, 7.
frar: Initial fraction liquid of Al
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Fig. 5 Effects of a on the product property and the peak tem-
perature, Tpg. Ry, =0.8 K/s.
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Fig. 6 Microstructure of the intermetallic part of the speci-
men shown in Fig. 2(b).
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Fig. 7 Microstructure of the stiff specimen produced by a
thermite-type combustion synthesis (R,=0.8 K/sanda=0.1).
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Fig. 8 Microstructure of the specimen quenched at 1073 K in
the course of the thermite-type combustion synthesis (R, =0.8
K/s and a=0.25).
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