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ABSTRACT New Zr-Ti-Cu-Ni-Be-Fe bulk amorphous alloys with high strength have been prepared

successfully by water quenching. Their formation mechanism and properties are reported. Effects of Fe on

glass forming ability, hardness, magnetic susceptibility and thermal stability of Zr-Ti-Cu-Ni-Be-Fe bulk

amorphous alloys are investigated. The results show that amorphous matrix nanocrystalline composite can

be obtained while Fe content is more than 10% and under proper cooling rate.
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Fig.2 Bright-field TEM image and corresponding selected
area electron diffraction pattern for the Eraslis-
Cugg,sNigBeag sFegz alloy
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# 1 Zry Ti1aCui2.5Nito-yBeszs—2Fe(uyyiz) FERERM Ty, Txts T, AHx, AHm M Trg(Tg/Tm)
Table 1 Values of Ty, Tx1, T, AHx, AHm and Trg(Tg/Tm) of the Zras—Ti1aCui2.5Niro-yBez2.s—2Fe(p 4y 4 ) alloys

Alloy Structure Tg, K Ty1, K AT, K AHy, J/g Tm, K AHy, J/g Tg/Tm
(1) z=y=2=0 A 645 706 61 109.03 941 125.33 0.685
(2) ¢ = 2=0, y=2 A 644 680 36 118.25 941 144.79 0.684
(8) & = 2=0, y=5 A 639 669 30 116.18 954 146.48 0.669
(4) © = 2=0, y=8 A 631 682 51 129.58 928 106.74 0.680
(5) =5, y=2=0 A 649 703 54 158.81 938 89.7 0.692
(6) = = 2=0, y=10 PA 638 690 52 68.39 975 159.12 0.654
(7) z = y=5, z=2 A+N 639 709 70 48.43 971 207.82 0.658
B)z=y=2=5 A+N 635 711 76 37.1 971 83.65 0.654
(9) © = 2=5, y=8 A+N 634 700 66 34.03 980 115.81 0.647

Note: A—-amorphous; PA-partial amorphous; A+N-composite of amorphous and nanocrystalline

Exothermal heat flow, a.u.
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Fig.3 DSC traces obtained from the Zrq;—Ti14Cuizs-

Nilo—yBeZZ,S—zFe(z+y+z) alloys
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Fig.4 Reduced glass transition temperature (a) and width of
supercooled liquid region (b) for the Zrs1Tij4Cuyz.5-
Nijg—zBeaz.5Fe, alloys
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Fig.5 Relationship of micro-hardness with compositions of
the Zr414zTi“Culg,sNiw_yBezg,afzFe(z+y+z) alloys
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Fig.6 Relationship of susceptibility with temperature for dif-
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