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Abstract; The microstructure, martensitic transformation and magnetic properties of
Ni;,Mn,, sGa,, s Ti (x =0, 2, 5 and 8) ferromagnetic shape memory alloys were studied to
investigate the effects of different preparation methods and different Ti contents on the martensitic
transformation and magnetic properties. The results show that when the Ti content increases, the
grain size becomes finer, the martensitic transformation temperatures and martensitic
transformation decrease, and the precipitate density increases where the appropriate amount of
second-phase precipitations can facilitate to improve the high brittleness of the alloy. The EDS
analysis indicates that in Ti doping alloys, the second-phase precipitation is rich in Ni and Ti
constituents. The Ti addition decreases the saturation magnetization dramatically. The saturation
magnetizations of Ti, and Ti, melt spun ribbons at the rotation speed of 900 r/min are almost the
same as those of the as-cast samples. However, the saturation magnetizations of the Ti; and Tig
melt spun samples are obviously higher than those of the as-cast ones, because the non-magnetic
second-phase precipitations are suppressed in the melt spun process.
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Fig. 1 SEM images of Nig,Mn,, ;Ga,, s_,Ti,(x=0, 2)alloys
(a)—Ti,; (b)—Ti,.
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Fig.2 SEM images of Nij;Mn,, ;Gay, 5 _,Ti, (x=5, 8)alloys

(a)—Tis; (b)—Tiy.
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Fig. 3 SEM images of the melt spun samples of Ni;;Mn,, ;Ga,; ;_,Ti, (x=0, 2, 5, 8)
(a)—Tiy; (b)—Ti,; (¢)—Tiy; (d)—Ti.
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Table 1 Phase compositions of matrix and precipitated
phase in the as-cast alloys %
#UESr E XNi XMn XGa Xri
Ti, — 51.06 22.91 26.03 0
Ti, — 54.8 24 19 2.2
Ti, R 5041 22.84 22.03  4.72
BribAHl  54.05  19.84 19.39  6.72
Ti, JEfR 50.485 23.03 18.715 7.765
HriidHl  63.61  10.955 10.555 14.89
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Fig. 4 DSC curves of the as-cast samples of
Nig;Mn,, - Gay, 5, Ti, (x=0,2,5, 8)
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Fig. 5 DSC curves of the as-cast and melt spun
samples of Ti, alloy
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