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Effect of Sc on crystallization Kinetics of
Zx-based bulk amorphous alloy

HE Lin, SUN Jun, LI Yang
(State Key Laboratory for M echanical Behavior of Materials,
Xi an Jiaotong University, Xi an 710049, China)

Abstract: Sponge zirconium was employed as raw material to prepare wedge like specimens of Zrs. s Cuiz.9Nii.6 Ao
Tis quinary alloy by a tilt casting method using ladle hearth-type arc furnace. The effect of active element Sc on the
glass forming ability and crystallization kinetic parameters of the quinary alloy is investigated. It is shown that the
maximum amorphous forming thickness of the alloy was increased greatly because of the addition of Se, however,
the thermal stability characterized by supercooled liquid region is hardly affected. Although the apparent activation
energy for crystallization process is decreased after Sc addition, the incubation period constant is enlarged and the
frequency factor is reduced. The synthetical influence of these two aspects makes the incubation period prolonged,
supercooled tendency increased and therefore glass forming ability improved.
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Table 1 Purity of sponge zirconium for

experimental raw material (mass fraction, %)

Zr Hf [0} Bal.

97.720 1. 680 0. 089 0.511
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Fig. 1 Cross-sectional photos of

wedge-like specimens of
Zrso. sCui7.9NiiasAlioTis alloy after etching
(a) —0%Sc; (b) —0.3%Sc
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Fig.2 XRD patterns of Zrso.sCuiz.oNia6AlioT is

alloy at thickness less than fma
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Fig. 3 DSC curves of Zrso.s Cu17.9Nia.6 AlioT is

alloy at different heating rates
(a) —0% Sc; (b) —0.3% Sc
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Table 2 Effect of Sc on characteristic temperature

values of Zrso.5 Cu17.9Niun.sAloTis alloy at
heating rate of 0. 670 K/ s

x(Sc)/ % T./K T'xi/K AT x/K Tp/K
0 676.3 738.8 62.5 762.1
0.3 675.5 742. 8 67.3 758.3
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Fig. 4 Kissinger plots of T'xi and T2 for
ZrS()ASCul7A9Nil4A6All()TiS aHOy
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Table 3 Effect of Sc on apparent activation
energy of Zrso.s Cuiz.oNiusAlioTis alloy

x(Se)! % Euxi/ (k] * mol™ 1) Ep2/ (k] * mol™ 1)
0 364.8 389.7
0.3 300. 6 373. 4
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Table 4 Effect of Sc on onset crystallization
apparent activation energy E.x and incubation

period constant b of Zrso sCui7.9Nia6AlioTis alloy

x(Se)! % Ewxi/ (k] * mol™ ') T/s
0 366. 6 7.11x 10~ %
0.3 302.5 3.21x 10" Y
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Fig. 6 lg T—T curves of
Zrs50.5 Cu17.9Ni4.6 Alio T is alloy
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Fig. 7 DSC curves of

Zrso.5 Cuin.9Nies Al T is alloy
(a) —Heating at 0. 67 K/s; (b) —Cooling at 0. 67 K/s
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