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Activity Prediction of Liquid Ni-Mg-Cu, Ni-Al-Si
and Ni-Cu-Co Alloys
WANG Li-na, YANG Hong-wei, TAO Dong-ping

(Faculty of Materials and Metallurgical Engineering, Kunming University of Science and Technology, Kunming 650093, China)

Abstract: The Molecular Interaction Volume Model (MIVM) is introduced for the prediction and fitting of the
activities of liquid alloys Ni-Mg-Cu, Ni-Al-Si and Ni-Cu-Co in the ternary systems. The calculated results are in
agreement with the experimental data. The average relative errors of the prediction and the fitting for the Ni-Mg-
Cu, Ni-Al-Si and Ni-Cu-Co alloys are 12.0% and 9. 0% respectively. It is indicated through the results that the
model is suitable for predicting thermodynamic properties of liquid alloys.
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Tab.1 The related Parameters of some components
RV AH T/ .
i " " o, " /nm d,.; U /nm Xr te]
(em™ « mol™!) (kJ - mol™!)
Al 11.3[1+1.5x10™(T-933.52) ] 10.7 0.286 0.268 1.5
Ni 7.43[1+1.51 x10™*(T-1726.15) ] 17.6 0.249 0.23 1.8
Si 11.1[1+1.4x107*(T-1687) ] 46.4 0.264 0.225 1.8
Mg 15.3[1+1.6x107™*(T-922) ] 8.95 0.32 0.272 1.2
Cu 7.94[1+1.0x107*(T-1356.55) ] 13.0 0.256 0.234 1.8
Co 7.6[1+1.4x10™*(T-1768) ] 15.2 0.25 0.232 1.7

it (4) 3, (5) ARG BN HSEC B, , B, AR5 (1) AR AT A3 2N T - j #3 RE(EL
— BB BLT ] o0 AR B P T IC R I AR s mT A 3 (A I A — AN T i T BR AR i
ZB, IS RIS I FR A 7 2R 0 F B 18 56 B0 38 5 — A 2L e T BR A 7% 2R 8, B

L= (6)

Vi Xoi
X, 775 Pauling HLFUE. FTIEHL G246 40 TR oc R IR PRSI FRRE S0 SR m s bk ok %



%6 4 FEANE, LT, R = TERAS S 2K Z Ni - Mg — Cu Ni — Al - Si #l Ni - Cu — Co 3 EE T 9

IRE IR FAE ST P | 2 T R BRGS0 A AN FRRE R 1.

A, JCRE R TG 3 22 50 1Tl AR T SR 3] i 2o 2 A1 SC 56 16 R 05 A0 156 R BRIETE A B i
ASMEES] x—0 B o1 W ATARIZ A ST TORRAR I 3 R AL
1.2 R SRR EE

ARG = — T R A TCRRA 1% B2 2R R SO0 RAE Ry D) PR I S 30 ) B 0 R R A
FOREUSHL B B, T3 R RAE G E — FRA) L IBAR I 5T A TR EIRE N S8UE , WATERE— B iR
BTSN 0 - F)  JFLAHORSERIZ 3. A sk FT R B AR s BT .

0-F ==+ [%2 (Cigy = i)’ = e, (7)

K a, o a,_ P REETT T BE I (R SEAE, &, 0 B AR BRE S B EBEAT R AL, 3 aod 38 5
MIVM 244 B, F1 B, (8, LA B bR sREUE /S, 1205 280 B, A BB N S R S50 B, B, ¥ AR —JC 5
SRR T B

QSR AR 2 B S T O R IR AN SR AT (2) AT 54 i (2) Xl 24 B, #l
B,5 TRF B b (e, —&,) M (e, —e,) POZMAT L, ERXF TUEARUMGE, 7] DB 5 IR IE K
P, 25 E 245 B 9S80 B, M B A, P LAGE R (2) R HA5 B Ird SR N 1Y B, A B (H, T
S5RAnER 3.

2 HEERRSH

2.1 —nREEFEHR
2H T BE PR ) T AR R 22 S, FIbR DR 22 S, 433K -

- ()3

L
n i=1

172

, S, =+ [Li (ai,—prP - apmp)z (8)
i1

n

ai—pr? - ai—?xp

ai—?xp

K a,_, Ml a,_, SR @ - ZOCHEAS A A P ALIT @ AT T RS 56 05, n R S50 50008 A9 AN B 3T
BLER I 2.

x2 MIVM BEAEZTREGEERZFTNEMEGH B, B, REERES,,S,

7R [}
Tab.2 The values of B;, B, and S,, S; of the binary liquid alloys i, j in MIVM
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Tab.3 The values of B; and B; of the binary liquid alloys i, j at certain temperature

i=J /K Bij Bji Bij*ffn Bj;k—fu

Mg-Cu 1173 1.373 4 0.9511 1.590 3 0.706
Mg-Ni 1173 0.8967 1.59 0.94 1.3807
Cu-Ni 1173 1.0655 0.7697 0.9234 0.8933
1873 1.0405 0.848 8 0.9519 0.9318
Al-Ni 1173 1.2868 2.181 1.796 5 1.605 4
Al-Si 1173 1.233 1.3167 0.658 1.699 2
Ni-Si 1173 4.366 0.0257 4.57 0.0433

Cu-Co 1873 0.763 0.957 0.863 0.863
Ni-Co 1873 0.9879 0.984 6 0.7656 1.203 8
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Tab.4 The average relative errors and the standard errors of predicted and fitting values

of activities of the second components in the ternary liquid alloys

oo

1-2-3 K m £S5 g Sy e/ %o 5 Sy n/ %
Ni-Mg-Cu" 1173 18 0.013 7.607 0.0111 6.547
Ni-Al-Sit*! 1173 19 0.149 18.11 0.101 12.593
Ni-Cu-Co!' 1873 27 0.0723 10.288 0.0569 7. 846
SO 0.078 1 12.0 0.0732 9.0
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