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Phase Diagram of Fe Rich Side of Fe-Mo System under High Pressure

Yoritoshi MINAMINO, Toshimi Y AMANE, Hideki ARAKI,
Akitoshi HIRAKI and Yoshinari MiyamMoTO

Synopsis:

High-pressure phase diagrams of the iron-rich Fe-Mo system were determined by a diffusion-couple
method and the results were compared with the calculated phase diagrams. Under high pressure the
a-phase region became narrower, while the y-region wider. When the pressure was about 3.2 GPa, the
y-loop was no more present and instead the contracted y-field appeared in the Fe-Mo system.
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Table 1. Chemical compositions of metals.
wt% Fe Mo C
Pure Fe 99.9up - 0.003
Fe-Mo alloy Bal. 7.75 0.002
Bal. 13.4 0.005
Pure Mo — 99.96 0.0015
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Table 2. Selected the thermodynamic data for the
phases of the Fe-Mo system(°G, AG, HZ in J/mol;
SZ in J/K mol).

Table 3. The values used in equation AViZ_ W=

IAVO+ KT+ Kx (X#+ X%)/2} f (P) for cal- '
culation of phase diagram of Fe-Mo system.

Lattice stability values'®
0G{E —0G b =5 235.02-9.40061 - T+0.529485-10 2 T2
—0.922154-1076T3
°G{i ~*G =10 460+0.6276- T
Thermodynamic data!”
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fee phase
HE= X0~ Xe- (25083.1+ 292,880+ (XMO Xre)
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SE= X0+ Xpe+ (4.40189—2.63084 ( Xyo— Xre)
+2.16870+ ( Xpo— Xre)?)
Compounds ( bcc Fe and Mo standard states)
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Fig. 1. Diffusion profiles of the diffusion couple
annealed at 1 373 K for various times under 0 GPa.
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SEM photographs of the diffusion couples annealed at 1 373 K for
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Fig. 2. Diffusion profiles of diffusion couples
annealed at 1 373 and 1 273 K for 28.8 ks under va-

rious pressures.
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a) 0GPa b) 21GPa c) 3.2GPa
Photo. 2. SEM photographs of Fe-4.66at%Mo
alloys annealed at 1373 k for 7.2 ks under various
pressures.

a-phase
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a) 21GPa b) 3.2GPa
Photo. 3. SEM photographs of diffusion couples annealed for 28.8 ks

at 1 273 K under high pressures.
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Photo. 4. SEM photographs of Fe-8.26at%Mo
alloys annealed at 1243 K for 14.4 ks under various
pressures.
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1800 2.1GPa 4
Fig. 4. Phase diagram at 2.1 GPa.
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