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Abstract

The purpose of this study is to investigate the phase evolution of the Ni, Al, and Ti powder mixture with
a composition of NigoAly7,Til,; during heat treatment. The DSC thermal analysis of this powder mixture,
from 20 to 1200°C, shows that there are two exothermic and two endothermic reactions. The phases
presented in heat treated powder samples were then identified by using X-ray diffraction and examined
metallographically. Data obtained from thermal analysis, XRD experiments and microstructure examination
may be well-interpreted in terms of Ni—Al binary and Ni—Al-Ti ternary phase diagram. The growth of y’
phase at the expense of B phase was analyzed kinetically and shows that the grain boundary diffusion is
responsible for the y' growth in samples heat treated at lower temperatures (670 or 875°C), while the volume
diffusion becomes a dominate one for the higher heat treatment temperature (1165°C).
Keywords: phase evolution, differential scanning calorimeter (DSC), activation energy.
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