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Reactive Joining of Aluminide-based Intermetallic Compounds

Kiyotaka MATSUURA

Synopsis :

Joining techniques of aluminide-based intermetallic compounds have been reviewed. Especially, reactive joining techniques based on the

combustion synthesis or the Self-propagating High-temperature Synthesis (SHS) method including the reactive sintering and reactive casting
are emphasized. Coating and three-dimensional freeform fabrication techniques based on exothermic reactions between metal powder and

aluminum droplets and between metal wires associated with micro-arc welding technique are also described.
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Fig. 1. (a) Deformed specimen of a bending test and (b)
microstructure of a fractured specimen of a tensile
test. Reactive-sintering-joined at 1473K for 18 min

at 150 MPa. Tensile force was applied in the verti-
cal direction.'®
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Fig. 2. Concentration profiles across the joint interface be-

tween the synthesized NiAl and the steel. Reactive-
sintering-joined at 1473K for 25 min at 150 MPa.'®
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Fig. 3. Measured and calculated time—temperature curves
during SHS joining.'®
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Fig. 4. Effect of the compact thickness on the maximum
temperature of the SHS-joined sample.'®
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Fig. 5. Predicted effects of the initial temperatures of nick-
el and aluminum on the maximum temperature of
the NiAl synthesized.?>
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Fig. 6. Change in temperature measured durmg and after
pouring of the two elemental liquids.”
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Fig. 7. Change in measured temperature of a reactive-
joined sample during and after pouring of the ele-
mental hqulds onto a low-carbon steel preheated to
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Fig. 8. Concentration profiles across the joint interface of
the sample produced under conditions of an NiAl
thickness of 30 mm and a preheating temperature
of 1023K.%¥
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Fig. 9. Effect of the thickness of the synthesized NiAl on
the depth of the melted steel. The base material
was the low-carbon steel. The pouring tempera-
tures of Al and Ni were 1023 and 1773K, respec-
tively. The preheating temperature of the steel was
1023K. 2
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Fig. 10. Effect of the preheating temperature of the steel
on the depth of the melted steel. The base material
was the low-carbon steel. The thickness of the
synthesized NiAl was 30 mm.?
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Fig. 11. A TEM photograph taken in a region on the steel
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sample as that shown in Fig. 8. Dark phase and
bright phase indicate NiAl and steel, respectively.
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Fig. 13. (a) Cross section and (b) concentration profiles
across the joint interface of the sample of an SHS-
joined sample based on the powder-droplet reac-
tion. The base material was NiAl. The initial tem-
peratures of Al droplet, Ni powder and the base
materlal were all 1473K. The groove spacing was
3mm.?
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Fig. 14. Schematic illustration of a new NiAl coating
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Fig. 15. An appearance of a coated sample using the reac-
tive casting based on an exothermic reaction be-
tween nickel powder and aluminum droplets. The
initial temperatures of the powdcr and droplets
were 873 and 1373K, respectively.?*
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The sample was the same as that shown in Fig.
15.7
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