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Motivation

* Influence of structure and thermodynamic forces on diffusion in
metallic melts?

D, =(D* N, +D* N, )®M in melts?

L.S. Darken, Trans. AIME 180 (1948) 430 J.R. Manning, Phys. Rev. 124, 2 (1961) 470

ambiguous result in Snin melts: M £ 1
G. Frohberg in Scientific Results of the German Spacelab Mission D-2, DLR Cologne (1994) 275ff

+ AINi,q, AlNi,Ces, AINi,,Ce,
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Long-Capillary Technique
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Check for additional Transport

Al_Ni. Ce,
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Check for additional Transport
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Boltzmann-Matano Analysis

e.g. Alg;Ni,,Ce,
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Thermodynamic Factor @

%, &x__ [at.-%]

CPandat D> 0 | 00

R. Schmid-Fetzer / Uni. Clausthal
01 Al Ni
Y= g+ RT In(a) —
-
@ =1+ (d In(y) / d In(x)) K co |
-5 |
o ~_
1175 K '
0 : .
0,8 1,0
X, [at.-%]

* @. depends strongly
on alloy composition



—QL
Ni Self Diffusion in AINi
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Darken-Test in AlNi,,
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Darken-Test in Alg/Ni,,Ce;
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Diffusion in Al,,Ni,,Ce;

* Ce decreases D*,; (~30%)
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Diffusion in Alg,Ni,,Ce;
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Relationship Diffusion - Thermodynamic Force

ratio D;. / D* @
AINi20 Dani = 3,8 D* 3,8
A|Ni20C€3 Dani = 5 D* 4

AINi1oCG3 Dani = 2 D* 1,8

+ Dy =D* @

J. Battiger et al., Mat. Sci. Eng. A 178 (1994) 65
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Conclusion

Ce addition decreases D = change in structure

D* depends strongly on AINi composition = CSRO

@ depends strongly on alloy comp. = strong atomic interaction
validation of Darken’s equation in molten AlNi,,

qualitative validation of Darken‘s equation in molten AINiCe?

(check Al;;Ni,,Ce;,)

rule-of-thumb: ratio of D, / D* correlates with @
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