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Microstructure and Phase Transformation Characteristics of Ni;Ta Alloy

LUO Yu, YANG Shutyuan, WANG Curping, LIU Xing-jun*

(School of Materials, Xiamen University, Xiamen 361005, China)

Abstract ; Microstructure and phase transformation characteristics of Ni; Ta alloy were investigated by optical microscope (OM),
back-scattered electron (BSE), X-ray diffraction (XRD), differential scanning calorimetry (DSC) and transmission electron micro-
scope (TEM). The results show that the Ni; Ta alloy, which was annealed at 1 200 °C for 4 h,consists of monoclinic Ni; Ta phase, tet-
ragonal Ni; Ta phase and a little amount of Ni, Ta phase. Monoclinic Ni; Ta phase shows the microstructure of hair-like stripes with a
width of about 0. 1-0. 3 m, which exhibits typical twin structure with a twinning plane (001). This strict twinned martensite micro-
structure is beneficial to the reversibility of thermoelastic martensitic transformation, which makes Ni; Ta alloy a promising SMA with
an excellent SME. During heating and cooling process, there is a reversible phase transformation between monoclinic and tetragonal
Ni; Ta phases with the transformation starting temperatures about 310 °C and 245 °C ,respectively. Moreover,during heating process
there is another phase transformation from monoclinic to orthorhombic Ni; Ta phase with the transformation starting temperature a-
bout 310 °C. But the orthorhombic phase generated during heating process still remains in the specimen after cooling.

Key words: Ni; Ta alloy; X-ray diffraction; microstructure; phase transformation characteristics



