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Table 1. Thermal parameters of ATx(T,-T,), T, T, and y[Tx (T, +T)] for bulk amorphous alloys with glass forming ability
of over 10 mm

Alloy composition (at%) Tg(K) Tx(K) TI(K) ATx(K) Te/ Tl Y de(mm)
Zrg Al NisCu,, 690 780 1100 90 0.627 0.436 30
Zrs,CuyAl 703 780 1150 77 0.611 0.421 10
Zry,,Ti 5 5Cuy, 5NigBey, 625 705 937 80 0.667 0.451 50
Cu, Zr ALY 672 772 1113 100 0.60 0.432 10
Cu,,Zr, Al Ag, 715 779 1218 71 0.59 0.403 15
Mg, Cu,;Ag,Pd,Gd,, 430 472 748 42 0.58 0.401 10
Pd,Ni,P,, 576 678 - 102 1067 - 25
Pd,Cu,Ni, P, 572 663 848 91 0.675 0.467 80
Pd,,Pt,;Cuy Py - - - 75 0.65 - 30
Pt,, ;Cuy,Niy P, 515 589 873 74 0.59 0.424 20
Fe,;Cr ;Mo Er,C, B, 843 - 1443 - 0.584 - 12
(Fey, ;CrsCosMoy, Mny ,C, 5 5By g)os sY 1 5 804 - 1411 - 0.57 - 12
(Cey1CUga)ss sALFE S, 5 382 477 645 95 0.592 0.464 10
Ni,sPd,sPyy 588 688 1002 100 0.587 - 12
Y,4Scy,AL,Coy, 645 760 976 115 0.66 0.469 20
Fe,;Cr, ;Mo ,C,;B,Tm, 875 927 1395 52 0.627 0.408 12
Co,,Cr;Mo,,C,;B(Tm, 853 943 1383 90 0.617 0.422 10
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Fig. 3. Photos of buik amorphous mother alloys melted by vacuum plasma furnace.
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Fig. 4. SEM micrograph of atomized CuyNi/Zr,,Ti, alloy powders with particle size range of under 150 pm.
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Fig. 5. XRD patterns of atomized CuyNiZr, Ti; alloy
powders with particle size range of under 150 pm.
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Fig. 6. DSC traces of atomized CugNi Zr,,Ti;; alloy pow-
ders with particle size range of under 150 pm.
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Fig. 7. Changes in relative density and tensile strength with extrusion temperature and extrusion ratio for ZrAl,)NiCu,,

compacts produced through closed P/M processing.
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(a) Extrusion ratio : 2

(b) Extrusion ratio : 4

(c) Extrusion ratio : 5

Fig. 8. Changes of shape with extrusion ratio for CuyNiZr, Tibars extruded at 733 K.
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Fig. 9. Changes in XRD patterns with extrusion ratio for
Cu,,NiZr,,Ti  bars extruded at 733 K.
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Fig. 10. Effects of extrusion temperature and extrusion
ratio on the structure of CuyNi.Zr Ti,, compacts.
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Fig. 11. XRD patterns and DSC curves of the rolled Zr, Al \Ni Cu,Be,, . samples at various RRRs from 0% to 75%.

Rolled plate by 3 pass warm rolling (at R.R. = 90%)

Fig. 12. Changes in shape and microstructure with total rolling ratio for CuyNiZr,,Ti , Bulk amorphus plate rolled by

multi-pass warm rolling.
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Fig. 13. XRD patterns and DSC traces obtained from Cu,,NiZr,,Ti,, bulk amorphus plate rolled by multi-pass warm roll-

ing process.
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Fig. 14. Changes in fracture surface morphology after compressive strength test with total rolling ratio for CugNiZr,,Ti

plates.
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Fig. 15. Photo of spark plasma sintered CuyNiZr,,Ti
sample.
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Fig. 16. Secondary electrom images of the tested CuyNiZr,,Ti sample: (a) fractured specimen appearance; (b) com-

pressive fracture surface.
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