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Fabrication of Ni-Nb-Ti-Zr Amorphous Alloys with
Wide Supercooled Liquid Region

Sung Gyoo Kim'

Abstract

Ni-Nb-Ti-Zr amorphous alloys were manufactured using melt-spinning methods. Amorphous formability, the supercooled lig-
uid region before crystallization and mechanical properties were examined. The value of the reduced glass transition temperature
and the supercooled liquid region of Nig,Nb,,Ti,;Zr, 5 alloy were relatively high and were 0.612 and 76 K respectively. However,
amorphous bulk alloy rod was not formed using the Cu-mold die casting. The mechanical properties were in the range of
800~900DPN of hardness and 2.5~2.8 GPa of tensile strength in the whole composition range.
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Fig. 1. X-ray diffraction patterns of the melt spun Ni-Nb-Ti-Zr
alloy ribbons ; (a) NiggNb,; sTi,s 5, (b) NiggNb,oZr,,,
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Fig. 2. DSC curves of the melt spun NigNb,, Ti, alloy
ribbons ; (a) x = 15, (b) x =20, (¢) x =22.5, (d) x = 25,

(e) x = 30.
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Fig. 3. DSC curves of the melt spun NigNb,, Zr, alloy
ribbons ; (a) x=15, (b) x=17.5, (¢) x=20, (d) x=25, (¢)
x=30.

dubdoz 3hge) uiAA 345 (GFA:Glass Forming
Ability)S Ausl= QIAREA AT ] =7]9t S 84k
e 235 +X(T,,=T/T,: Reduced Glass Transition
Temperature)s 5 T U W A7) =59 &
S DTAZ A3l 1 AL Fig. 59 eI} 74
a9 -T2 NigNb,, Ti,, Fa°lA 1361 K,
NiﬁoNbZOZrzoé}de 1419K, Nig,Nb, Ti, Zr, 5Fol

A 1349K 2 Ni,Nb, Ti,;Zr, 354 1352 Ke]c}.
Fig. 2~4 3 525€] AAME Tregh2 NigNb,;sTiy s
FdFelA 0618, NigNb,Zr,, &2l  0.599,
a87M/s
*§ @
(o —I \_—
&) ]
) Ts
: d
Tx
T' ¥ ] L & | § | | | § ml__l' [] | ] m
Temperature (K)

Fig. 4. DSC curves of the melt spun Nig,Nb,Tig . Zr, alloy
ribbons ; (a) x=8, (b) x=13, (¢) x=15, (d) x=18.

0.33K/s
()] Tm

b}

Exothermic (arb, unit) —

1250 1450 16850
Temperature (K)

Fig. 5. DTA curves of the melt spun Ni-Nb-Ti-Zr alloy ribbons

(@) NigNb,;5Tiy s,  (b)  NiggNbyyZiyg,  (c)
NigNb,oTi;sZry3, (d) NigpyNbyoTi;3Zr,
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Table 2. Micro hardness and tensile stregth for Ni-Nb-Ti-Zr
amorphous alloys.

Alloy Hv(DPN) sf(MPa)
NigoNb,sTi, 5 825 2500
NigNbyoTiyg 840 2610
NigNb,, sTi,, s 860 2730
NigoNb, s Tiss 850 2670
NigoNb,sZr, 5 870 2800
Nig,Nb,Zr, 865 2780
NigoNb, <21, 870 2830
Ni,Nb, Ti,Zr" 840 2650
Nig,Nb, o Ti;sZr, 4 875 2900
Nig,Nb, o Ti 5 Z1;s 875 2850
Nig,Nb, oTi, Zr, g 860 2700

Table 1. Glass transition temperatures, crystallization temperatures, supercooled liquid region, melting temperatures and reduced
glass transition temperatures for Ni-Nb-Ti-Zr amorphous alloys

Alloy T, (K) T, (K) AT, (K) T (K) T,
Ni ,Nb, Ti, 869 904 35
Nig,Nb,Ti,, 850 895 45
Nig ,Nb, s Ti,, s 841 891 50 1361 0.618
Nig,Nb, T, 840 887 47
NigyNbysZr s 863 899 36
NigoNbyyZry 850 806 46 1419 0.599
NigoNb, Zrys 839 867 28
Ni,Nb, ,Ti,Zry 828 891 63
Nig,Nb,  Ti,sZr, ; 833 900 67 1349 0.617
Nig,Nb, ,Ti,,Zr, s 828 904 76 1352 0.612
Nig,Nb,  Ti,oZr,g 827 903 76
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Fig. 6. Scanning electron micrograph of an amorphous
NiggNb o Ti,5Zr, 5 alloy.
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