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Fabrication of Curbased bulk metallic glasses by
binary deep eutectic method
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Abstract: A series of bulk amorphous alloys in Cu-T+Zr-Ni system was fabricated based on binary deep eutectic.
Among them, Cus2s5Ti30.05Zr11.4Nis and Cuss.1 Tis1.4Zro s Nis can be quenched into single amorphous structure with
diameter of 5 mm by conventional copper mold casting method. They both possess the relatively higher reduced glass
transition temperatures( T) of 0. 603 and 0. 598, respectively, indicating that the alloy compositions are close to deep eu-
tectics and accounting for good glass forming ability. Especially, Cus2 55T i30.05Zr11.4 Nis exhibits relatively higher glass tran-
sition temperature ( Ty= 694 K) and wider supercooled liquid region ( AT«x= 52 K), implying a good thermal stability.
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Table 1 Alloy compositions calculated by

formula( 1) and abbreviation of each alloy

Alloy Abbre. a b c d

Cuss.25Ti34.95Zr11.4Nig.4  CuT1 9/20 4/20 6/20 1/20
Cuss.sTi36.3Zr9.5Nis.a  CuT2 10/20 3/20 6/20 1/20
Cu46.35Ti37.65Zr7.6Nis.4a  CuT3 11/20 2/20 6/20 1/20
Cuss.9Ti32.5Zr11.4Niz.2 CuT4 10/20 4/20 5/20 1/20
Cu49.45Ti33.85Zr9.5Niz.2  CuT5 11/20 3/20 5/20 1/20
CusoTiszs.2Zr7.6Niz.2 CuT6 12/20 2/20 5/20 1/20
Cus2.55T130.05sZr11.4Nie ~ CuT7  11/20 4/20 4/20 1/20
Cus3.1Ti31.4Zr9.5Nis CuT8 12/20 3/20 4/20 1/20
Cuss.esTi32.75Zr7.6Nis ~ CuT9  13/20 2/20 4/20 1/20

Compostition of each alloy is mole fraction in percent.
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Fig. 1 Representative XRD patterns of

cast rods with diameters of 3 mm and 5 mm
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Fig.2 DSC curves of cast amorphous

rods with diameter of 3 mm
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Table 2 Characteristic thermal data

of cast amorphous rods with

diameter of 3 mm

Alloy  To/K T./K AT./K T\/ X Tl Th

CuT1 686 736 50 1163 0.590
CuT2 685 731 46 1185 0.578
CuT4 688 736 48 1203 0.572
CuT5 686 739 53 1153 0.595
CuT6 687 736 49 1165 0.590
CuT?7 694 746 52 1150 0. 603
CuT8 693 738 45 1159 0.598
CuT9 693 735 42 1171 0.592

Heating rate: 0.33 K/s\
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Fig.4 DT A curves of cast amorphous

rods with diameter of 3 mm
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Table 3 Composition, temperature and products

of selected binary deep eutectic point betw een

constituent elements in Cu-TrZrNi system

Alloy T emperature/ K Product
Cu73Ti2z 1148 TizCusz+ BTiCus
Cue2Zr38 1159 &+ €
Ti76Ni2a 1215 BTi+ Ti2Ni
Zr76Ni2a 1233 BZr+ Zr2Ni

Composition of each alloy is mole fraction in percent.
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