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Table 1 Energy difference of NigaX6Al0 amorphous alloy compared with crystal alloy (eV)

X Ir Pt Rh Pd Au Ag Cu
E ( Amorphous) - 3 846.51 - 3 950.60 - 3 884.06 - 3995.718 - 4 055.62 - 4 105. 84 - 4142.58
E( Crystal) - 5082.36 - 5217.97 - 5131.98 - 5279.76 - 5358.44 - 5425.20 - 5474.71
AE 1235.85 1267.37 1247.92 1 284. 04 1302.79 1319.36 1332. 14
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Table 2 Gained or lost electron numbers of Al

or transition elements in NigiX6Alo alloy

X Any An An ;i

Ir - 0.187 1.207 - 0.410
Pt 0.134 1. 165 - 0.428
Rh - 0.548 1.356 - 0.356
Pd - 0.083 1.298 - 0.386
Au 0.749 1. 003 - 0.486
Ag 0.613 1.070 - 0.471
Cu 0.482 1.114 - 0.460

JEF RS 2ok, bl 2z ok, JE 6 8 it ee

MR B NieXieAbo RG4S, B Cu BLAK,
Au, Ag 5 AR FEBEZER/NLE 3), HE
DOIANF] NIAL A4k, HAES B Bae 18, M
&, Ir, Rh, Pd, Pt 5 Al R RERK, “E
UM ZI NIAL A i, JEm B R o . KK
M PR BRSO, YT 28 TA) I R ARk 22O, A B
VERI R . AER— R, A BRI, B,
F—FmR, NG, itk K., B4, I,
Pt, Rh 5 Al AP ZBCR, Cu, Ag 5 ALK
otk 2/, I, HBEPIR AT LAAG HH, Ir, Pt, Rh
RESE K NiAl A& AR B B 71, Cu, Ag, Au X}
eI R I A K . AR, X5 ERATHE T



91355 11

HRE S, A Ol g B e

SEW T B T + 109 -

g A a2 8w, dtn]

£3 Al KA CEMETFL A (nm)
Table 3 Atom radii of Al and transition

elements (nm)

Ir Pt Rh Pd
0.1357 0.138 7 0.134 5 0.137 5
Au Ag Cu Al
0.144 2 0.144 4 0.127 8 0.143 1
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i H: Ir, Pt, Rh, Pd, Au, Ag, Cu.
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Electronic theory calculations of alloying effect to

amorphous alloy forming ability

ZHANG Guoying" *, HU Zhuang-qi’, ZHANG Har feng’
(1. Department of Physics, Shenyang Normal University, Shenyang 110031, China;
2. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract : The atom structure model of Nigs Pdjg Alyg amorphous alloy was set up by using molecular dynamics theory . The
electronic structure calculations of crystal and amorphous alloy NigX ALy by Recursion method reveal that the amorphous alloy form-
ing ability is related to the location of the double-peak (or trrpeak) of local density of states (LDOS) in low energy region, electrova
lent bond formed by gaining or losing electrons and the total structure energy difference of amorphous alloy NigX AL to crystal alloy.
The common conclusion drawn from LDOS and the total structure energy difference of amorphous alloy NigX ALy to crystal alloy is:
when transition element Ir, Pt, Rh, Pd, Au, Ag, Cu is added into NiAl alloy, the amorphous alloy forming ability weakens in the

same order. The electrovalent bond existing in NigyX6ALy alloy enhances the amorphous alloy forming ability too.

Key words: amorphous structure model; Recursion method; electronic theory; amorphous alloy forming ability
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