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Why don’t we have ODS Products

» Manufacturing Cost - multistep process to make semi-finished

products

® The high cost of ODS alloys and components is partially driven by the multistep ,
batch process of fabrication from powder to final product form

m Traditional ODS materials prepared by MA routes are expensive because of
sequential small batch processing. If volume demand was there, parallel
processing could lower cost but the last ODS available, PM2000, was $400/ Ib.,
reflecting the basic chicken — egg problem.

» Grain size less than 5 microns and oriented 45deg to the extrusion
axis

»The texture direction is influenced by the ratio of the rotation rate to
the extrusion rate

»>In ODS alloys that have secondary recrystallization behavior, this may
allow for growth of elongated grains in a unique (spiral) direction in

. . . L the tube/pipe
> There are challenges associated with post processing, fabrication, » For all three powder compositions and product forms, we were able to o
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YAG
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Shear Assisted Processing and Extrusion » No oxide stringering h0st processing or application

m Process can create equiaxed microstructure — reduction of anisotropic behavior?
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e reduced problems in roll processing
e reduction in defects and low fracture toughness due to stringers

m Strain induced mixing allows even poorly mixed Fe-Cr-AL-Y powders to be used as feed stocks,
lowering feedstock cost
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m Process can produce customized texture in the extrudate not possible by other methods
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» Solid Phase processing has the opportunity to eliminate most of the
steps in going from powder to semi-finished product
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Container » This powder started as a 40um steel powder mixed with » Ability to process novel alloy compositions and microstructures without
Backing plate 0.5% 1 to 5 ym vttria particles. Final compact shows melt/solidification steps - critical to ODS alloys and other non-equilibrium systems
Can we make ODS materials this way? very little C?arse yltria. | N > The Shear ,?\ISS|§tedf E>.<trUS|on process loads are far below those of conventional
» Process dissolves coarse yttria and re-precipitates extrusion allowing for: S
dispersoid Y-Al-O m Reduced factory footprint (process intensification)

m Reduced energy embedded in the semi-finished product.

Acknowledgement \7
U.S. DEPARTMENT OF The current work was funded by the US Department of Energy — Office of Fossil Energy - -

EN ERGY National Energy Technology Laboratory - 2019 Crosscutting Technology Program .
Vito Cedro - Technical Manager C solld

Briggs White — NETL Manager Phase
Regis Conrad — Director, Division of Advanced Energy Systems, Office of Fossil Energy, US DOE HQ PROCESSING




