57 32008 3
1000-3290/2008/57 03 /1813-05

ACTA PHYSICA SINICA

Vol.57 No.3 March 2008
(©2008 Chin. Phys. Soc.

Mg-Ni-Nd

2007

Buschow
510 15
8% T% .
Nd 1%—20%

PACC 6140 8260C 6470K

23

Mg-Ni-Nd

5

Mgy ¢Nig 4 -, Nd, » =5 10 15

* 50371066

+ E-mail herewego@ vip. sina. com

*
s
710049
4 2007 7 22
' " Miedema
Mgy 6Niyg 4 (- Nd, x=
Nd 6.3%
2.
2.1.
Buschow
6
Weeber ’ 214
T, = 5AH; + 275. 1
1
B A
A
AHYy = VIV, AN )
Vi Vg A B
AR B 5
ABC A
DFXJTU-200516



1814 57
1
AHf, _ CiAHWM + Ci» VIV, 5/6AH§>1VH63 AH! = aT, ,; 11
+ CS VIV, SOAHC 3 =35} mol™ " K" T,
C; i=A B C i ’.3.
i
xv2/3
s Vi
e e 4 AG = AH - TAS 12
= 777
2/]3 1 T 2.1 .AS
X; v i L
2.2.
. AS, == R} xln x, . 13
AH,, = H, - H, = AH, - AH, 5
Ha HC
10 11
AH, AH, .
AS, = - Rzizlxiln @, 14
X;V;
P, =—5—. 15
Miedema $ AB 2 j:l xjV;
AH 2.2
AH = foItAH{j\inR 6
/i A B B
B A
fr=Cy1+8C,*1-C°. 7 .
AG, = AH, - TAS, + x,G7° T
[y = CGes G- .8 + Gy T+ G T 16
6 AH A C L T
N 2pVy AGY = MM, T =T 7T 17
AinB = s 2+ g v T, 6T + T,
) R AH, T
_ AT 2 QA”%Z—* 9 m T om
X ¢ + p Ny p
@* nl/3 V2/3 3.
P Q R
9 Miedema 1 1"° Mgyo.6
Niy, | . Nd, x=5 10 15
AHue =AHp + AHpe + AH)y¢ 10 DSC 20 K/min.

AH;,‘ = X;X; fjAH?inj + ﬂAH?ini
AHY,, 9 fi 7



1815

Mg-Ni-Nd
1 ! 2
@ /N A dous BV e’ fmol R/P| V* Mgz 6Nig 4 0sNds Mgy s Nio 4 oNdip Mgy 6 Nizo 4 55 Nelis
Mg 3.45 1.17 13.97 0.4 T,/K 512.4 512.0 511.6
Ni 5.2 1.75 6.593 1
T./K 472 485 509
Nd 3.19 1.2 20.59 0.7
T./K V3] em?/mol AHY/ k]/mol Mg-Ni-Nd Ni
Mg 922 5.81 50 Ni A 3 1
Ni 1726 3.52 130
Nd 1289 751 120 2 Mgzo.6 Nixgy o Nd; Mgzo.6 Nins o Nd,,
Mgy 6 Ning 4 g5 N5
- 512.4 K 512.0 K 511.6 K
b. (Mg, 6Nigg, 4)90Ndyp 8% .
¢. (Mg, 6 Nigg, 4)g5 Ndy5 Nd
=i
z
H
§ a
3 5 4
C
1 1 1 1 1
50 100 150 200 250 300
W/ C 3
7%
1 Mg-Ni-Nd DSC 20 Miedema Mg-
K/min " Ni-Nd
3
AH,/ kJ/mol AH,/ kJ/mol AH ./ kJ/mol AH ! kJ/mol
Mgo.6 Nigo 4 o5 Nds -5.84 -1.45 4.39 4.58
Mgy 6 Nizo 4 90 Ndjo -6.89 -2.40 4.48 4.65
Mgz.6 Nig 4 g5 Ndjs -8.18 -3.51 4.67 4.96
Mg
) 2 AG
Mgz Nig s - Nd, x = Nd 6.3% .
1—20 AG Nd Mgy 6 Nixg 4 937 Ndg 5
4
20 4 AG
5 AG/ kJ/mol 1%
Mgyo.6Niz 4 05 Nds 5.71 84.6
Mg-Ni-Nd Mgyo.6 Nisg 4 00 Neljg 5.74 81.0
13
Mgzo.6 Nizg .4 85 Ndj5 5.84 71.7




1816 57
4.
6.00
~ 5.90F Mgg Nips
g Nd, x=5 10 15
g .
S~
B
< 5.80} 8% 1% .
Mg-Ni-Nd
5.70 | | | . Nd Nd
0. 00 0. 05 0.10 0.15 0.20 1%—20%
Nd/mol %
2 AG Nd Nd 6.3%

Boer F R Boom R Mattens W C M Miedema A R 1988 Cohesion
in Metals  North-Holland
Liu L Sun M Chen Q Liu B Qiu C L 2006 Acta Physica Sinica
551930 in Chinese

Amsterdam

2006 55 1930
Xiao SH Chao Y S Zhou B L.2000 Acta Physica Sinica 49 288 in
Chinese 2000 49 288

Yamaura S Kim H Y Kimura H
Alloy . Compd . 339 230

Huang L] Liang GY SunZ B Wu D C2006 J. Power Sources
160 684

Buschow K H ] Beekmans N M 1980 Solid State Commun . 35 233

Inoue A Arata Y 2002 J.

Weeber A W 1987 J. Phys. F Met. Phys. 17 809
Miedema A R 1980 Physica B 100 1
Zhang B W Jesser W A 2002 Physica B 315 123
XiaM X Meng Q G Zhang S G Ma C L LiJ G 2006 Acta
Physica Sinica 55 6543 in Chinese

2006 55 6543
Jiang Q Chi B Q LiJ C2003 Appl. Phys. Lett. 82 2984
Alonso J A Gallego L J Lopez J M 1988 Phil. Mag. A 58 79
Huang L] Liang GY Sun Z B 2006 J. Alloy. Compd . 421 279
Luo J L Cui N 1999 J. Alloy. Compd. 288 261
Willems J J] G Buschow K U G 1987 J. Less-Common . Met . 129
13



3 Mg-Ni-Nd 1817

Prediction of the crystallization temperature and crystallization
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Abstract

A method for predicting the crystallization temperature and crystallization driving force of ternary amorphous alloys was
provided. This method is an extension of the smallest-vacancy model suggested by Buschow for evaluating crystallization
temperatures. The crystallization enthalpy and crystallization driving force are evaluated by using Miedema’ s semi-empirical
model and the crystallization temperature is predicted. Calculation of the crystallization temperatures and enthalpy for Mgy ¢
Niygs 1-Nd, x=5 10 15 amorphous alloys are performed by using this method. The calculated results accord well with
experimental data and the relative error is less than 8% and 7% for crystallization temperature and crystallization enthalpy
respectively. It is found that with the increasing of crystallization driving force the retention rates of discharge capacity of Mg-Ni-
Nd amorphous alloys decreases. For the Mgy ¢Niyw 4 ;- ,Nd, x=1—20 amorphous alloys the lowest crystallization driving
force appears when the Nd content reaches 6.3% . That means Mgy ¢ Niyg 4 937 Ndg 3 amorphous alloy could have better

retention rate of discharge capacity.
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