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Table 1 Input and output of pure metal properties
i M etal
t
opery Ag Al Au Cu Ni Ph Pd Pt
ol A 4.09 4.05 4.079 3.615 3.52 4.9499 3. 888 3.92
? 4.09° 4.05° 4. 08" 3.615° 3.52° 4.95 3.89° 3.92°
Cuif (105 em™ ) 1.26 0.94 1.88 1.75 2.465 0. 531 2.322 3.24
u om 1.24° 1.14° 1.86° 1.70° 2. 465° 0. 491" 2.341¢ 3.47°
C ool (1% em™ ) 0.921 0. 679 1.55 1.198 1.472 0. 397 1.77 2.63
12 om 0. 934° 0.619° 1.57° 1.225° 1. 473¢ 0.413" 1.76" 2.51°
Cadd (10°] cm™ ) 0. 458 0.332 0.419 0.748 1.247 0. 150 0.713 0.776
4“4 ¢ 0.461° 0.316° 0. 42° 0.758° 1. 247° 0.152° 0.712° 0.765°
e 2.852 3.34 3.90 3.53 4.44 2.02 3.86 5.74
oo 2.85" 3. 36¢ 3.93" 3.54° 4.45" 2. 03¢ 3.91¢ 5.77°
B 1.10 0.75 0. 90 1.30 1. 60 0.58 1.40 1.50
5! 1. 099" 0. 743" 0.90" 1.30" 1.59° 0.581" 1. 404° 1. 496"
Xoms! % 0.41683 3.53861 0.28722 0. 653 66 0.02392 1.02432 0.26323 1.41157

1) The top date of each property is calculated value and lower data is experimental value.

2) Superscripts a, b, ¢, and d represent Refs. [ 9]~ [ 12] respectively.
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Table 2 EAM model parameters of eight fcc metals
EAM model parameter
M etals K, fe Dyl eV Rm/ A am/ A-1 K, .
Ag 24.8111153 1 0.1642850 2.9286039 2.1738317 0.2571740 12.0002069
Al 13.2674675 1 0.1101142 2.894683 1 2.2710571 0.3359885 12.0260820
Au 16.7621937 1 0.1341722 2.9100907 2.3405571 0.4514679 12. 0059042
Cu 13.5880756 1 0.1921345 2.5917008 2.4003537 0.340159 12.0227156
Ni 12.3454103 1 0.2457952 2.5096438 2.7849581 0.2256223 12.0389376
Pb 22.7697105 1 0.0878186 3.5353518 1.896637 1 0.2996257 12.000481 6
Pd 10.4704323 1 0.2060399 2.7766418 2.3984122 0.7104539 12.0897112
Pt 23.5862503 1 0.2251112 2.7984149 2.4015169 0.3255438 12.000344 3
F 3 8T fec 45148 4 tAE E M LA
Table 3 Stability for eight fcc pure metals
M etals
Parameters .
Ag Al Au Cu Ni Pb Pd Pt
als A 3.26 3.23 3.25 2.89 2.81 3.94 3.10 3.12
al®/ A 2.89 2.87 2.89 2.56 2.49 3.50 2.75 2.77
0.0749 0.01354 0. 055 0.0925 0.0797 0.0368 0.0284 0.094 8
(Efee— Epee)/ eV 0.03* 0. 10* 0. 04" 0. 04" 0.07* 0.10* 0. 10° 0.15*
0.0254" 0.0168" 0. 0265 0. 022" 0. 033" 0.037" 0. 043"
0.0012 0.0079 0. 007 86 0.0169 0.0123 0.0055 0.0134 0.0144
(Ee— Ewgp)/eV 0.003* 0. 05* 0. 005" 0. 006" 0.015° 0. 02* 0. 02° 0.02*
0.0012" 0.0003" 0. 0005 0.0012" 0.001" 0.0016" 0.0011"
1) For (Ee— Ey)/ €V, the data in top line represent the calculated value by this paper, the data in middle line represent the experimental

value of this paper, and the data in bottom line represent the calculated value of Ref. [ 14].
2) Superscripts a and b represent the Ref. [ 13] and Ref. [ 14], respectively.

And the same to ( Efe— Ene)/ €V.
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Fig. 1 Electron density functions for metals Ag,
Al, Au, Cu, Ni, Pb, Pd and Pt
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Fig. 2 Potential functions for metals Ag, Al, Au,
Cu, Ni, Pb, Pd and Pt

Eg-1 = FB(F_)B)+ 6%1;(%6@) +

39,(ap) + 12%(%%} (9
X Fa(P), Fe(P) M bu(r), du(r)milhA

JRFR B RF RN BE R BCRI A bR Oy A1 B A

3¢u(an) + 12%(‘%%) A B JR TR R, AR SOk



B2 BLH 1 Ji 5, S ARPb HRVEAR RHU G S AL R R R v 5 « 27

-0.5€
Pd
~
3—1.5 - il;
|
3‘25 /Ni
:

!
w
th

Au
Pt

S5 0 5 W 3% 3
Electron density/ A3

B3 A BR B AR AL B A
Fig. 3 Embedding energy of metals (Ag, Al,
Au, Cu, Ni, Pb, Pd and Pt) as a

function of the background electron density
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Solubility after mechanical alloying for AFPb immiscible alloy system

FANG Fang, ZHU Min, YUAN Bin, WANG Tao
( School of Mechanical Engineering, South China U niversity T echnology,
Guangzhou 510641, China)

[ Abstract] The physical properties along with the structure stability for Ag, Al, Au, Cu, Ni, Pb, Pd and Pt are calculated by em-
bedded atom method (EAM). The calculated results of pure metals are in general agreement with the experimental values. Structure
stability calculation shows that fce structure is much more stable than bec and hep structures for eight fee pure metals. The heat of so-
lution for Pb in Al by our AFPb EAM potential is calculated and the result is close to the ab initio calculated value. By the calculated
heat of solution the solubility for AFPb after mechanical alloying is also calculated and the result is about 0. 19% (mole fraction) .

[ Key words] A}Pb immiscible alloy system; EAM potential; mechanical alloying; heat of solution; solubility
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