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Application of dual-anneal diffusion multiples to the effective study

of phase diagrams and phase transformations in the Fe-Cr-Ni system
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4. Summary and conclusions

A DADM approach was tested for the effective determi-
nation of intermediate-temperature phase diagrams, as well
as the effective study of phase transformations. One
1200 °C (500 h) single-anneal diffusion multiple and three
DADMs were made and analyzed to study the phase equi-
libria of the Fe—Cr—Ni system at 1200, 900, 800 and 700 °C,
as well as the associated phase transformations. Tie-lines
were obtained from EPMA data by taking advantage of
the local equilibrium at the interphase interfaces. EPMA
point analysis was also used to pinpoint the single-phase
boundaries along which the precipitate-free zones were sep-
arated from precipitate-laden zones. The results from tie-

line analysis and EPMA single-point analysis are in good
general agreement. Reliable isothermal sections at 1200,
900 and 800 °C were obtained; and the large amount of
new data collected from the DADMs will be very valuable
for improving the thermodynamic assessment of the Fe-
Cr-Ni system. At lower temperatures such as 700 °C, even
after being annealed for 1000 h, some of the precipitates are
too small to allow reliable EPMA tie-line evaluation in cer-
tain composition regions of the phase diagram. The results
obtained for the 700 °C isothermal sections are obtained
only from those precipitates that are large enough and thus
are somewhat incomplete. Careful transmission electron
microscopy EDS quantitative analysis would be required
to construct reliable and complete isothermal sections at
temperatures lower than 700 °C for the Fe—Cr—Ni system.
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