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The Dynamic Behavior of “Strong”-*“Superstrong”
Transition of Bulk Metallic Glasses Zr-Cu-Ni-Al Alloy
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Abstract: Zrg,CuNigAlo(x=16,18,20) (at.%) bulk metallic glasses rod were casted by copper mold casting
method. The kinetic properties of the as-cast alloys were measured by x-ray diffraction (XRD),three-point
beam bending methods, small angle X-ray scattering (SAXS). ZrgyCu,NijgAl;o(x=16,18,20) bulk metallic
glass shows a strong liquid at high temperature, whereas when the glass transition is approached, it shows a
‘super-strong' one. On the basis of available evidence, it is manifest that the dynamical behavior of
ZrgoxCuNijpAlo(x=16,18,20) BMG in the supercooled region undergoes a strong-to-super-strong. With the
increase of Cu element, a phenomenon increasingly evident. Using small angle X-ray scattering experiments,
we found that this transition is assumed to be related to a phase separation process in supercooled liquid.
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Figure 1. XRD patterns of Zrgy.«CuyNijpAl;o(x=16,18,20)
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Figure 2. Viscosity in the supercooled liquid region of
ZrgoxCuxNi1pAl1o(x=16,18,20)
2. A HRFER ZreoCuNioAl(x=16,18,20) ¥4 FE — iR E
TikpnLk

Angell 76 Kk J5 1) e filt b o) i vk 2 $ gk 47 7 52 X
[13]'

3 dlogn

= T | T=T

d(T, /T) (2)

KPR, TR BT . K32 KE

BB 42 ZrgoCuNi Al o(x=16,18,20)FJ Angell . £t

AR G B e IR N2 1 k245, 25.5. 25.7,

ARGV 435 4 13.4, 10.0F18.7. BIZEE A W AHX

[ R 35 20 A i Zrgo < Cu N oAl o(x=16,18,20) J& T-“5if

AR, T 7 3 B e A oS B U Je e v AR . X

WK AE L VA AT X RE A IR B ) 24T e 7 1 > 2

“HARTIEEAS, JF FLIXM AR BRI Cut 5 IR ok
AR

“o” B AR F AR I IR N BLAE IR AN R AR
B o AHIRATTON TP AR T REAMIL V4 VAR DX FR AT 20 1
ARAR. KGR POEEE S =MaE 2o R.
TXLE ST IR R0 A2 B AR AAE VA KT &5 i s 21K,
{ELRT At ) A S50 it 5 < A AT 20

X Ze e S R B 5 KA BB R

978-1-935068-41-9 © 2010 SciRes.

550

The 7th National Conference on Functional Materials and Applications

WIS S, A I G IR A PR IR
TS BT TE CRE T BT o AR, 0 SRAE PR A R
IEHR A BAFAE, W AR A 2 B4 ok T e 7
Zr—-Cu-Ni-AE R B & R T, JTCENIMCuZ [MAF1E
IERR AN, X BRGNS 4 Zr-Cu-Ni-AIH 1R
R R AEAR Ay B SR T /N A XU 2R U — PR
AU AR 5 25 16 51

Wrzr, Cu Ni Al B
16 10 10 f-strong
= m=13.4
o r
Lo strong
121m=24.5
11 L L L L L L
0.88 090 092 094 096 098 1.00
1l Zr Cu18N|wAI10 o
> 10 ’
O3l m=
Q13
strong
12-m=25.5
11 L L L L L L L
0.86 088 090 092 094 096 098 1.00
14
rZr CuzoleAI10
er-strong
<13 m=8.7
o))
o strong
— 12fm=25.7
11' 1 1 1 1
0.84 0.88 0.92 0.96 1.00
Tg/T

Figure 3. Angell plot of the viscosity of
Zrgo«Cuy NiloAllo(X 16,18 20)
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Figure 4. Radius of gyration as a function of temperature of
ZrssCuyeNiypAlye bulk meallic glass
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Figure 5. The Porod plot of SAXS intensity at temperatures from
600K to 680K
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