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Effect of semi-solid processing on glass forming ability and
mechanical properties of ZrgCu;75Al;5Ni;gTis bulk amorphous alloys
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Abstract: A bulk amorphous alloy with diameter of 3 mm was prepared by water-cooled copper mold method through
adding Ti element into the matrix of ZrgCu,75Al;sNijoTis. X-ray diffractometer (XRD), scanning electron microscope
(SEM), differential scanning calorimeter (DSC) and micro-electric universal testing machine were employed to
investigate the effect of semi-solid technology on the microstructure, glass forming ability, compression mechanical
properties and facture surface of ZrgCuy;5Al;sNijgTis bulk amorphous alloy. The results indicate that the semi-solid
technology markedly affects the structure and mechanical properties of the amorphous material, and improves the
intensity and plastic of the alloy. The semi-solid ZrsCu,75Al7 sNi;oTis exhibits an excellent glass forming ability, with 7,
of 0.618 9 and supercooled liquid region (A7) of 40 K. When the suction-casting voltage is 7 kV, the sample with the
best plastic of 1.94%, strength of 1 487.411 MPa is obtained.
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Fig.1 Melting process(a) and suction casting process(b) of

alloy

2 HERE5SH

2.1 FEZSAIEN ZreCuirsAlsNiyTis & EIERF
gkl
3 Ji7n ) ZreoCuir sAly sNiy Tis 73 < AE 4 FlANH]
W SRS B . AN 3 FTRUE h, XFEE
AEH e, HATAR S SRR AE .



W21 55 8 W AT, A BRI ZrgoCuy7.5Aly sNijoTis A i B 1 he 1 A ) 2 Pk e 1) 5% e 1877

iti i Mechanical property Compression test
Composition design detection p
Master alloy XRD detection DSC detection Measuring T, T,
melting
Morphology observation and Compression
analysis of organization fracture
Suction cast forming observation

Observation of amorphous organization

B2 WK TR

Fig.2 Schematic diagram of experimental process
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Fig.3 Photos of master alloy(a) and samples of ZrgCu,7s-
Al; sNijTis alloys(b) prepared at different suction-casting

voltages
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Fig.4  XRD npatterns of ZrgCuy;s5Al;5NigTis alloys at
different suction-casting voltages: (a) 5 kV; (b) 6 kV; (c) 7 kV;
(d) 8kV
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Fig.5 DSC curves of amorphous alloys Zr60Cu17_5Al7_5Ni10Ti5
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at different suction-casting voltages: (a) At temperature range
from 100 C to 700 C; (b) At temperature range from
600 C to1000 C
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Table 1 Comparison of thermal parameters for ZrgCu,7s-
Al sNijTis at different suction-casting voltages

Voltage/kV T/K T/K ATJ/K T /K T/K TTodT)

8 644 684 40 1075 1104 0.6000
7 648 686 38 1072 1099 0.6045
6 661 693 32 1068 1097 0.6189
5 670 694 24 108 1109 0.6186
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Fig.6  Stress—strain curves of ZrgCu;75Al;sNijoTis alloy

samples at room temperature under quasi-static compression
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Table 2 Mechanical properties of ZrsCu;75Al;sNijoTis at
different suction-casting voltages

Sample  Voltage/ Omax/ & &yl
No. kV MPa % %
1 5 1 564.628 5.97 1.48

2 6 1581.739 6.83 0.93
3 7 1487.411 5.84 1.94

4 8 1553.758 5.98 0.81
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Fig.7 Fracture surface morphologies of alloy at different voltages: (a) 5 kV; (b) 6 kV; (c) 7 kV; (d) 8 kV
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