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Sintering properties of mechanically activated Tis;Niy;Alg powders

LIU Zi-li, LIU Bo-lu, LIU Xi-qin, WANG Li-hong

(College of Materials Science and Technology, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: Tis;Nig;Alg alloys were prepared by the mechanical activation and powder metallurgy methods, and the effects
of mechanical activation on the microstructure and mechanical properties of the sintered alloys were investigated by
optical microscope, scanning electron microscope equipped with an energy dispersive X-ray spectrometer, X-ray
diffractometer, microhardness and bending strength tests. The results indicate that the lattice constants of Ti and Ni of the
powders increase with the increase of ball-milling time, and the powders ball-milled for 20 h form the Ti-Ni-Al ternary
powder with no formation of new phase. Compared with the sintered alloy prepared by the powders milled for 1 h, the
number of Ti,Ni(Al) and Ni;Ti(Al) strengthening phases, the relative density, the microhardness and the flexural strength
all increase for the sintered alloy prepared by the mechanical activated powder milled for 20 h.
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Fig. 1 XRD patterns of TiyNigsAlg powders milled for

different times
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Fig. 4 SEM images of Tiy;Niy;Alg powders milled for different times: (a) 1 h; (b) Sh; (c) 10 h; (d) 20 h
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Fig. 5 SEM images and EDS spectra of Tiy;Niy;Alg powders milled for 20 h: (a), (b) Ni particle; (c), (d) Ti particle
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Fig. 6 XRD patterns of alloys prepared by sintering of
Tiy;Niy;Alg powders milled for different times: (a) 1 h; (b) 20 h
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Fig. 8 Pore morphologies of alloys prepared by sintering of
Tiy;Niyg;Alg powders milled for different times: (a) 1 h; (b) 20 h
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Table 1 Density, microhardness and bending strength of

alloys prepared by sintering of Tis;Nig;Als powders milled for

different times
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