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Phase Diagram Evaluations: Section Il

Fe-Pr-Pt (Iron-Praseodymium-Platinum)

V. Raghavan

Recently, [2005Ren] determined an isothermal section for
this system at 900 °C. No ternary compounds were found. The
solubility of Pr in Fe-Pt phases was found to be significant.

Binary Systems

The Fe-Pr phase diagram [1999Zha] depicts only one
intermetallic compound Fe,Pr, (Th,Zn,-type rhombohe-
dral). Both the reported crystalline forms of Fe,Pr (C14 and
C15) are metastable. The Fe-Pt phase diagram [2004Oka]
depicts a continuous solid solution (y) between Pt and the
face-centered cubic (fcc) Fe. Three ordered structures, Fe;Pt
(AuCu;-type cubic), FePt (AuCu-type tetragonal), and
FePt; (AuCus;-type cubic), form congruently from vy at
~840, ~1300, and ~1350 °C, respectively. The Pr-Pt phase
diagram [2005Ren, Massalski2] shows a number of inter-
mediate compounds: PrPts; (CaCus-type hexagonal), PrPt,
(AuCus-type cubic), PrPt, (MgCu,-type cubic), Pr;Pt,
(Pd,Pus-type rhombohedral), aPrPt (FeB-type orthorhom-
bic), BPrPt (CrB-type orthorhombic), Pr;Pt, (Er;Ni,-type
rhombohedral), and Pr,Pt; (Fe;Th,-type hexagonal).

Ternary Isothermal Section

With starting metals of purity greater than 99.9% and
under Ar atmosphere, [2005Ren] arc-melted 60 alloy com-

positions with Pr contents up to 70 at.%. The samples were
annealed at 900 °C for 2 weeks and quenched in water. The
phase equilibria were studied by x-ray diffraction, scanning
electron microscopy, and energy dispersive spectroscopy.
The isothermal section at 900 °C constructed by [2005Ren]
is redrawn in Fig. 1 to agree with the accepted binary data.
No ternary compounds were found in the system. The solu-
bilities of Pr in (aFe), -y, FePt, FePts, and (Pt) were found to
be 6, 2, 4, 4.5, and 1.5 at.%, respectively. The solubility of
Fe in Pr-Pt compounds is less than 1 at.%. The binary com-
pound Pr;Pt, was not found at 900 °C. It is probably de-
stabilized by small amounts of Fe [2005Ren]. The phase
relationships in the high-Pr region are not known.
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Fig. 1 Fe-Pr-Pt isothermal section at 900 °C [2005Ren]
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