








Motivation: Develop materials which can be
used at higher temperature (>700 °C) and
pressure (>100 MPa) to enhance efficiency
(>50 %) and reduce CO, emissions in fossil
fired boiler/steam turbine power plants

Solutions:
— Ni-Base Superalloys: too costly S
— FeCrAl alloys: bcc structure, weak >500 °C |
— Al,O; coatings or surface treatments "

— Alumina-Forming Austenitic Steels
e Combination of creep and oxidation resistance
e Lower cost (Lower nickel content)
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Alumina-forming Austenitic
(AFA) Stainless Steels

e Combination of good oxidation & creep resistance

— Oxidation resistance achieved by the formation of protective, external
alumina scale. (~3 wt.% Al )

— f.c.c. matrix with intermetallic strengthening (Ni;Al etc.)

Fe-14Cr-20Ni-0.95Nb-2.5Al-2.5Mo wt. % base alloy
(initial developed AFA)

Fe-14Cr-32Ni-3Nb-3AI-2Ti wt.% base alloy (recent developed AFA)

. o . TEM BF images of the alloys and SAD pattern
BSE image after 72 hours of oxidation at 800°C in air

Yamamoto, Y., et al.: Science, 2007, vol. 316(5823), pp. 433-36. 5
Yamamoto, Y., et al., Scripta Materialia, 2013, 69(11-12), P.816—819.
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(a) Oxidation test
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(b) Creep test
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BF&SAD of Precipitates in DAFA29

e DAFA29: Fe-14Cr-32Ni-3Nb-3AI-2Ti-0.3Zr-0.15Si-0.1C-0.01B (wt.%) (as-hot-rolled)
— Fe,Nb Laves phase precipitates + L1, precipitates in f.c.c. matrix
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BF Images and SAD of DAFA29 after
Thermo-mechanical Treatments
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Elem Weight % Atomic%
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Stress (MPa)

Stress (MPa)
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a) Cross-Section
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Stacking Faults on Grain Boundaries
Laves Phase Precipitates
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