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15t Order Phase Transition: Solid ~ - Liquid

Driving Force to Nucleation - AG(p,T) = G0 — G
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Metastable Regime of Undercooled Liquid
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Activation Energy for Nucleation:

Gibbs Free Energy Difference
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Undercooling of Co-Pd Alloys by Different Processing Techniques:

Differential Thermal Analysis
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Electromagnetic Levitation
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Electromagnetic Levitation of Co-Pd Melts

Nucleation Statistics — Observation of Magnetically Induced Crystallisation

AT =100 K

AT=T, -Tc

Increase of Magnetic
Order while Approaching
Curie-Temperature T!

Platzsk etal, AppLEhyS Lett, €3 (19897231
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Sketch of Constructed Faraday-Balance
[Reutzel, Herlach, Adv. Eng. Mat. 3, 1-2, (2001), 65]
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Front View of Constructed Faraday-Balance

Technical Data:

Resolution
2 yg at 20 g Load

Temperature Range
300 K < T <2000 K

Magnetic Field
H<1.2T




Calibration on Cobalt

Molecular Field Theory

M(T,H_) = My(T, Hy+ A M(T))
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Inverse Susceptibility of Cobalt

Inverse Susceptibility x' [10® kg/m3]
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Release of Latent Heat

T, = 1486 K
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Effective Magnetic Moments

TS = (1400 + 3) K

Tl =(1394+1)

AT =277 K

1300

b = (3.18 £ 0.06) g
Hot = (3.15 £ 0.06) g

[Reutzel, Herlach,

TMS Proceedings,
EPD Congress, (2002), 609]
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Completely Miscible Alloy System Co-Pd

Inverse Magnetic Susceptibility of Cog,Pd,g
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[Reutzel, PhD-thesis, Ruhr-University Bochum, 2002]
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Eutectic Alloy System Co-Au

Equilibrium Phase Diagram
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Undercooling Levels on Co-Au Alloy Melts
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Eutectic Alloy System Co-Au

Temperature [K]
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Magnetic Effects on Crystallisation?
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Eutectic Alloy System Co-Au

Inverse Magnetic Susceptibility of CogyAu,,

cooling
-5 K/min
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Eutectic Alloy System Co-Au

Inverse Magnetic Susceptibility of Co,qq.,Au, Alloys
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[Reutzel, Herlach, Mat. Sci. Eng. A, 375-377, (2004), 552]
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Magnetic Properties of Undercooled Co-Au Alloys
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Activation Energy
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[Holland-Moritz, Spaepen AGD _ 16 0 (0 * Gmag)
Phil. Mag. 84, 10 (2004) 957 ] - 2
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Broken-Bond Model: 6 Molecular Field Theory:
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Precise Detection of Magnetic Properties of
Undercooled Co and Co-Pd- & Co-Au-Alloy Melt
at Elevated Temperatures!

Detected Curie-Temperatures of Liquid Phase
of Cobalt and of Co-Pd- & Co-Au-Alloy Systems
Correspond to Maximum Undercooling Levels

Crystal Nucleation in Undercooled Liquid
Affected by Onset of Magnetic Ordering

Formulation of Extended Nucleation Model Useful
to Describe Limited Experimental Undercooling Levels
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