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ABSTRACT Synthesis of the NiTi shape memory alloy using the thermal explosion mode
of the self-propagating high-temperature synthesis has been investigated. The significant fractions
of intermetallics phases were found to form at the Ti/Ni powder interface during the heating to
the ignition temperature and seemed to influence the relative fraction of phases in the final products.
As the heating rate to the ignition temperature was increased, the combustion temperature and
the fraction of NiTi in the final reaction products were increased. The synthesis reaction under
70 MPa compressive pressure yielded a reaction product with 98% theoretical density.
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Table 1. Characteristics of powders
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Ti CERAC, USA % —325mesh 99.6%
Ni CERAC, USA 3 ~5 pm 99.9%
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Fig. 1. SEM micrographs of powders used in this
study: (a) Ni-powder and (b) Ti-powder.
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Fig. 2. Adiabatic reaction temperature for NiTi forma-
tion at various pre-heating temperatures.
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Fig. 3. Temperature profile of a reaction sample
undergoing SHS reaction heated at a rate of 30°C/
min,
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Fig. 4. (a) Temperature profiles and (b) ignition tem-
peratures of the samples undergoing SHS reaction at
various heating rates.
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Fig. 5. The XRD patterns of the pellets kept at 700°C
for various times.
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Fig. 6. The optical microstructures of the SHS reaction products synthesized at a heating rate of (a) 15°C/min,
(b) 20°C/min, (¢) 30°C/min and (d) 50°C/min, respectively.
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Fig. 8 Effect of pressure on the relative density of

15 C/min NiTi synthesized by SHS.
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Table 2. Transformation temperature of the SHS
products and heat treated samples at 950°C for 1
hour

Ms (©) Mf (C) As (C) Af (©)

As Produced 69.7 59.1 914 1144
Annealed 69 61.6 80.4 114.6
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