Optimization of ODS-Alloy Properties
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Oxide-Dispersion-Strengthened Alloys: ODS-Fe3Al and ODS-FeCrAl

Oxide-dispersion-strengthened (ODS) alloys represent a viable alternative to the nickel-base superalloys currently used for engine hot-section compenents. ODS alloys exhibit
superior environmental durability and excellent resistance to oxidation and sulfidation over an extended temperature range. Thermodynamically stable phases in the matrix
ensure prolonged creep life.

Further research will enable improved matching of the infrinsic material properties of ODS alloys with the expected in-service design stresses. Further work is also needed
to develop and validate joining processes that will preserve the ODS microstructure.

2 Material options: mechanically alloyed Y;03-strengthened FezAl or FeCrAl (MA-956™),
a Target product: 10-t.-long, 1- to 3-in.-diametler heat-exchanger tubes for high-temperature (1000 fo 1100°C), high-pressure (1000-psi) oxidizing/sulfidizing environments.

@ Scienfific approach: innovative compact conselidation and processing, creep strengthening via grain fibering, and validation of component-specific joining methods.

R&D challenges: reconciling the inherent grain-shape-dependent anisolropic properties of ODS alloys with in-service creep-shiength anisofropy and preserving microstructure
during joining.
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Effects of Impurities
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P=[T(°F)+460]{20+logt, (h)}(10'%) The elongated grain shape produces a creep performance anisotropy. Thus, while the material has sufficient intrinsic
strength, it is not as strong in the hoop direction, where it is most required for the end-use tube applications.
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Improvised HT & Improvised TMT @ Longitudinal creep exhibits a threshold failure stress of the order of 8 to 9 Ksi at 1000°C.
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N AN A - ':~‘?> @ A firm threshold has been established for transverse creep for testing at 2 Ksi at 1000°C.
Tl “h‘g‘-_, Larsen-Miller parameter >54.4" at 2 Ksi and >53.9" at 2.5 Ksi (*tesis conlinuing).
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1. A TTEmell o creep response. Sustained exposures of 5 Ksi hoop stress have been achieved at 900°C.

A | ! ! 2 Cross rolling shows significant promise towards enhancing hoop creep response.
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