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Abstract This study investigates the directional recrystallization behavior of Ni based oxide dispersion strengthened
(ODS) alloy according to the zone annealing velocity. The zone annealing temperature is set as 1390°C, while the zone

velocities are set as 2.5, 4, 6, and 10 cm/h, respectively. The initial microstructure observation of the as-extruded sample
shows equiaxed grains of random orientation, with an average grain size of 530 nm. On the other hand, the zone

annealed samples show a large deviation in grain size depending on the zone velocities. In particular, grains with a size

of several millimeters are observed at 2.5-cm/h zone velocity. It is also found that the preferred orientation varies with

the zone annealing velocity. On the basis of these results,

directional recrystallization of Ni base ODS alloy.

this study discusses the role of zone velocities in the
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Fig. 1. EBSD analysis results; (a) band contrast map and (b) grain orientation map. (ED : Extrusion direction and ED equal to

loading axis, TD : Transverse direction).
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Fig. 2. X-ray diffraction analysis result of as-extruded
specimen.

Element  Mairix Point |

0 227 12.80
Al 4.72 597
Point | T 257 -
/ Cr 1447 1307
Fe 1.57

Co 0.56 -
Ni 65.16 44.24
14 0.37 1152
Mo 213
Ta 2.06
w 4.1 -
Total: 100.00 100.00 |

Fig. 3. TEM image showing the nano sized oxide particles in
the as-extruded specimen.
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Fig. 4. EBSD grain orientation maps showing the microstructure changes according to zone annealing velocity; (a) 2.5 cm/h
(Rectangle box shows the low magnification grain orientation map), (b) 4 cm/h, (¢) 6 cm/h, and (d) 10 cm/h.
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Fig. 5. EBSD inverse pole diagrams of (a) 2.5 cm/h, (b) 4 cm/
h, (¢) 6 cm/h, and (d) 10 cm/h specimens.
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Fig. 6. Vickers hardness as a function of zone annealing
velocity of newly developed Ni base ODS alloys.
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