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Casting of Ni~-Al Alloy and Simultaneous Joining to Stainless Steel

by Centrifugal Combustion Synthesis

Tatsuya Ohmi, Kazuhiko Kirihara*? and Masayuki Kudoh

Division of Materials Science and Engineering, Graduate School of Engineering, Hokkaido University,

Sapporo 060-8628

Combustion synthesis and casting of Ni-25 mol% Al alloy and simultaneous joining to stainless steel, in the

field of centrifugal force, have been investigated. In order to produce the Ni-Al alloy in the liquid state, the
thermite type combustion synthesis process was adopted. In this process, the reaction temperature can be varied
arbitrarily by changing the mixing ratio of the reactants, Ni, Al and NiO. In the present experiments, a cylindrical
block of stainless steel was embedded in the basal part of a green compact of the reactants. The green compact
was set in a centrifugal caster, and the combustion synthesis reaction was induced in the field of centrifugal force.
This process, the centrifugal combustion synthesis, was successfully applied in joining the Ni-Al alloy and the
stainless steel. On the other hand, joining did not succeed in the absence of a centrifugal force or close contact

between the stainless steel and the green compact.
(Received December 16, 1999; In Final Form February 15, 2000)
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Fig.1 Schematic illustration of experimental apparatus. O
green compact, () stainless steel block, & alumina mold, @
green compact for ignition, & graphite crucible, ® electric
furnace.
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Fig. 2 Macrostructure (a) and microstructure (b) of the Ni-
25 mol% Al alloy ingot produced by the thermite-type com-
bustion synthesis process under gravitational acceleration 1 G.



Fig. 3 Structure of a specimen produced by the thermite-type
combusition synthesis without centrifugal force. The mass of
the stainless steel block was 15 g. (a) Macrostructure; (b)
magnified image of the interface between the Ni-Al alloy and
the stainless steel.

Fig. 4 Structure of a specimen produced by centrifugal com-
bustion synthesis. The mass of the stainless steel block was 15
g. (a) Macrostructure; (b) microstructure near the interface.
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Fig.5 Effect of the contact condition between the green
compact and the. stainless steel block on the soundness of the
joint. (a) Centrifugal combustion synthesis using the green
compact and the stainless steel block which were compacted
into one piece; (b) the comparison experiment using the green
compact and the stainless steel block which were separated.
The mass of the stainless steel block was 10 g in each experi-
ment. The arrow in each figure indicates the location of the
initial interface between the green compact and the stainless
steel.
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Fig. 6 Microstructure and composition profiles near the in-
terface between the Ni-Al alloy and the stainless steel in the
specimen produced by the centrifugal combustion synthesis.
The mass of stainless steel block was 5 g.
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Fig. 7 Hardness profile near the interface in the specimen
produced by centrifugal combustion synthesis. The mass of the
stainless steel block was 5 g.
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