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Abstract: The effect of Fe content on glass forming ability and thermal stability for Ti-Nb-Zr-Ta-Fe alloy system was
investigated. Four kinds of (Tigy7Nbys7Zr49Ta)7)100Fex (x=0, 2, 6, 10) amorphous/nanocrystalline powder were
synthesized by mechanical alloying. The phase transition structure, morphology, microstructure and thermal properties of
synthesized powder were characterized by XRD, SEM, TEM and DSC, respectively. The results show that the glass
forming ability and thermal stability of alloy system become strong with the increase of Fe content. The synthesized alloy
powders after the steady state milling transform from full nanocrystalline structure for x=0 to full amorphous structure for
x=10.
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Fig. 1 XRD patterns of milled (TNZT)qFe;, powders (a) and
(TNZT);g0-.Fe, powders (b) after different milling time
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Table 1 Grain size, micro strain and volume fraction of

amorphous phases for four kinds of alloy powders

Alloy qrain Mi.cro Voh.lme
size/nm strain/% fraction/%
(TNZT)100 9 1.23 0
(TNZT)qsFe, 7 1.56 30.45
(TNZT)o4Fes 6 1.87 56.89
(TNZT)ooFero - - 100
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Fig. 2 DSC curves of (TNZT)yFe,o alloy powder (a) and
milled (TNZT),o..Fe, powder (b) and (c) after different milling

time at heating rate of 20 K/min
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Table2 T, I, T,, AT, T, T,y and AH, obtained from DSC analysis for milled (TNZT),(.Fe, alloy powders at heating rate of 20

K/min
Alloy T/K TJ/K AT /K T,/K T/K T AHJJ-g ")
(TNZT)00 - - - - - - -
(TNZT)gsFe, 7932 8832 902 916+2 14842 0.53 7.51£0.10
(TNZT)gsFes 771£2 824+2 5942 8572 142342 0.54 11.34+0.08
(TNZT)goFeyo 758+2 8802 12242 9062 13812 0.55 20.01+0.06

B3 EREEZA(TNZT)0-Fe, & SAA R 73 HF TEM B BAN NI D -7 AT

Fig. 3 High-resolution TEM image and corresponding selected area diffraction patterns of milled (TNZT);q-Fe, powders: (a) x=6,

=65 h; (b) x=10, =40 h
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Fig. 4 SEM images of (TNZT)qsFe, alloy powder after different milling time: (a) 0; (b)10 h; (c) 20 h; (d) 40 h; (e) 60 h; (f) 80 h
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Table 3 Atomic radius difference (AR/R) and heat of mixing

(AH,,;x) between different atomic pairs

Atomic pair (AR/R)/% AH i /(kJ-mol )
Ti-Nb 2.80 2
Ti-Zr 9.26 0
Ti-Ta 2.04 1
Ti-Fe 15.6 -17
Fe-Nb 133 -16
Fe-Zr 23.4 -25
Fe-Ta 13.3 —-15
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