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A Manufacturing of NiTi Shape Memory Alloy by Combustion Synthesis
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ABSTRACT

The effects of heating rate on the combustion temperature, the ignition temperature, the micr-
ostrurcture and the shape memory ability of products formed by combustion were investigated.

The ignition temperature decreased with increasing heating rate. Combustion temperature and
AT(difference temperature between the ignition temperature and the combustion temperature) in-
creased with increasing heating rate. The grain size of the product increased with increasing
heating rate. Combustion synthesis did not completely occur below the heating rate of 10°C/min.
NiTi intermetallic compound was completely formed at the heating rate of 600°C/min and the
product by combustion method had a good shape memory effect.
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Photo. 1 SEM of powder nickel, titanium and

the mixture of them.
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Fig. 1 Enthalpy—temperature curves of reac-
tants and product.
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Fig. 2 Variation of ignition temperature(T,),
and adiabatic combustion temperarure
(T,) with the heating rate(‘C /min).
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Fig. 3 Variation of ignition temperature(T),
combustion temperature (T.) and adiab-
atic combustion temperarure (T,) with

the heating rate(‘C/min).
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Fig. 4 Effect of the heating rate on the temper-
ature rise(4T) in observed exothermic
peaks.
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Fig. 5 X-ray diffraction patterns of compact
specimen and the combustion—synthes-
ized TiNi with heating rate.

A : Compact specimen B : 2°C/min,
C : 10°C/min, D : 600°C/min.
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Photo. 2 SEM of products formed of the heat-
ing rate of 2°C/min.
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Fig. 6 DSC curves of TiNi alloy prepared by
combustion synthesis with the heating
rate of 600°C/min and the following hot
working.

Photo. 3 Optical microstructures of products
formed of the-heating rate of (A) 10
‘C/min and (B) 600°C /min.
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Photo. 4 Macroscopic shape showing complete
shape memory.
(A) deformed at room temperature
(B) heated to 150C
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