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Table 1 Parameters related to cluster structure of Mg-Ni-Y system

Cluster structure  Crystal structure Ro/Ry R" A Roac’ Rpact Roac
NisY7 BFe 0.74 0.71 4.175 0.778 0.48 0.405
NisY7 NiY 0.74 0.71 4.175 0.778 0.48 0.405
NizYe BesNb 0.814 0.902 -9.72 0.5 0.167 0.417
NizYe CoyEr; 0.814 0.902 -9.72 0.5 0.167 0.417
NizYe CezNiy 0.814 0.902 -9.72 0.5 0.167 0.417
Ni7Ys Cu;Mg 0.814 0.902 -9.72 0.5 0.167 0.417
Ni7Ys Ni,Tm 0.814 0.902 -9.72 0.5 0.167 0.417
NigYs BesNb 0.84 0.902 -6.87 0.417 0.167 0.347
NigYs CoyEr; 0.84 0.902 -6.87 0.417 0.167 0.347
NigYs CezNiy 0.84 0.902 -6.87 0.417 0.167 0.347
Mg7Ys CICs 1.015 1.047 -3.03 0.571 0.5 0.286
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Fig.2 XRD patterns of Mg-Ni-Y amorphous alloy
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Table 2 Calculated parameters related to glass-forming

ability of Mg-Ni-Y bulk metallic glasses

Sample AX o 7(AX 0) @(olAX)
Mg3s2.3Ni215Y452  0.27 0.13 0.04 0.50
Mgs0.9Nis6Y285  0.32 0.16 0.05 0.50
Mg27.2Nis78Y250  0.32 0.16 0.05 0.50




+ 1524 -

Wity @A RS TR

i 45 %

J1o MHETHHIKIG A AKX 19D pna=3765.3¢° — 167.967+
231 W B, Y o WEMERT 0.02 i, BEE ¢
BRI K, 19Dma 5 7 BB K%, K,
Mg-Ni-Y (5454 J Ak 244 B 10 e 1 B AR & 1T B A
pakin AP
3.3 HUFIERA SR E hit e

Mg-Ni-Y A& 47F 0.1 mol/L ff) NaOH ¥4 i
Mot e an i 3 pror, WA 4Rk 3 fior.

AR B TS JE3 ok A 3R THD P () R 1 B R )
SIVEUREN, RS A A S MR RS S IR R, B
T Tt AR S A BB R R AT A S S R
875l i 1E Tk 2 R AN 5 T S T A oL S
TR REIR N o TRV, 3 A PR 135 A 49 L 7E 5 oy
o R i A A T S BB A R, B B
W2 2 S B 5T, T — IRTE SR THI Y B 58 B35 51 1Y)
BALR

B H A AR AL R BT A AR A AL R B, S T
AN, E AL TE ARk H B O T & AR B Ak
B2 5, IR TR b g s B33, B
MQ323Nio15Yae0 FESEE S NE, HEMBREEN
0.92x10° A/em?, L4l Mg M HEEMEREE Ch
1.51x10° Alcm?®) ZE//N 1 AR, FR, [

—
£
Q
<
% _4 L Mg323N|215Y462
g o .
= Moy NigYas 0§
ST MY
1
1
6 \

20 -15 -10 -05 00 05 1.0 15
U/V(SCE)

K3 Mg-Ni-Y JEdi & e AL i 2k

Fig.3 Polarization curves of Mg-Ni-Y bulk metallic glasses
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Table 3 Fitting results of polarization curves of Mg-Ni-Y

bulk metallic glasses

Sample icor/ XLOPA €m?  Econ/V Ry/x10*Q-cm?

Pure Mg 15.1 -1.380 9.14
M0s2.3Ni21.5Y 6.2 0.92 -0.212 23.04
Mg30.9Nis06Y2s5 0.70 -0.358 51.14
Mgg27.2Nis7.8Y 25,0 1.50 -0.186 12.4
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Mg-Ni-Y Ternary Bulk Metallic Glasses Using Cluster Line Criterion

Zhang Qil’ 2 Lin Wanmingz, Dong Zhanmin®, Li Shuangshou®
(1. Tsinghua University, Beijing 100084, China)
(2. Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: Bulk metallic glass formation in Mg-Ni-Y alloy systems was investigated using a cluster line approach in combination, and the
cluster formulae stability, glass-forming ability (GFA), corrosion resistance properties of the sample were investigated by A, Rpac, o, AX, 1,
@ and icon. The results show that Mgs2.3Niz15Y 462, M0309Nis06Y285 and Mgz7.2Niaz.8Y 250 bulk metallic glasses using cluster line criterion
have high A, Rpac, o, Ax, T and ¢, which are advantageous for the cluster formulae stability and the increase of glass-forming ability (GFA).
All the samples have a low icrr, Which indicates that the Mg-Ni-Y alloys designed show good corrosion resistance in NaOH solution.

Key words: Mg-Ni-Y bulk metallic glasses; cluster line; composition design; corrosion resistant property
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