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Fig. 1. Progress in the temperature capability of

superalloys in the last 40 years.
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Table 1. Composition (wt%) of ODS superalloys.

~ Alloy Cr Mo w Al Ti Ta B Zr C Dispersoid Fe Ni
MA6000 15 2.0 4.0 4.5 2.5 2.0 0.01 0.15 0.05 1.1Y03 — Bal.
MA754 20 — — 0.3 0.5 - — — 0.05 0.6Y203 1.0 Bal.
MA956 20 — — 4.5 0.5 — — — — 0.5Y203 Bal. -

Table 2. Dispersoid structure of several

alloys! ™9,

Alloy Base Nominal volume fraction Diameter Spacing

designation a of dispersoid (%) (nm) (nm)
MAG6000 Ni 2.5 30 110
MA754 Ni 1 15 90
MA956 Fe 3 30 100

Table 3. Grain size

in recrystallized coarse-

grained ODS alloys®™®.
Grain size
Alloy
designation Base Parallel to Long Short
extrusion axis transverse transverse

MAG6000 Ni ~25 mm 4 mm 2 mm
MA754 Ni

Heat A 270 pym 58 um 38 um

Heat B 600 pm 57 um 55 um
MA956 (sheet) | Fe 10 mm 5 mm 0.5 mm
MA956 (bar) Fe ~100 mm ~10 mm
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Photo. 1. Stages in mechanical alloying process®.
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Photo. 2. Microstructure of ODS Alloy (Ni-
20Cr-1.3Fe-0.7 Al-0.6 Y,05).

a : Bright field image b : EDS analysis result
Photo. 3. Transmission electron micrograph of

ODS alloy (Ni-20Cr-1.3 Fe-0.7 Al-0.6 Y,0s).
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Fig. 12. High-cycle fatigue behaviour of MA6000

compared to that of conventional cast nickel-base

alloys®. '
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a : Burner nozzles machined from forgings
b : Air-stream swirlen fabricated from sheet

Power station combuster components in

Photo. 7.
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