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ABSTRACT

Mechanical alloying of Ni:Al and Y:0; added ODS Ni;Al from elemental powders was in-

vestigated by the X-ray diffraction, differential scanning calorimeter, transmission clectron microscopy and opt-
ical microscopy. The steady states of Ni;Al and ODS NisAl powders were reached after mechanical alloying
with the condition of the ball-to-powder input ratio of 20:1 for 20 hours and 10 hours, respectively. The ad-
dition of nano-sized Y,0: particles enhanced cold working and fracture, and subsequently accelerated MA of
Ni; Al powdets. DSC results of MAed Ni;Al powders showed four exothermic peaks at 1407, 2347, 337C
and 385°C. From the high temperature X-ray diffraction analysis, it was concluded that the peaks were resulted
from the recovery, solution of unalloyed Al in Ni, the formation of intermediate phase NiAl and L1z ordering

of MAed Ni:Al powders.
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Table 1. Raw materials prepared for mechanical alloy-
ing

Powder Purity Particle Manufacturer Particle
Size Shape
Ni 999 4-7um INCO, US.A.  sphencal
Al 99.7 -100 mesh KMPC, Korea  irregular
B 95  -325 mesh Alduch, US A spherical
Y0, 9999 20nm  Aldrich, US.A. polygonal
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Fig. 1. The change of temperature in the attritor with

milling time.
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Fig. 3. Optical micrographs of MA powders milled
without Y,0, (a) 15h, (h) 20 h and with Y.O, (c) 5h,
(d) 10 h.
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Fig. 4. TEM micrographs of Ni;Al powdexrs milled for
2 h.
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Fig. 5. Particle size variation of Ni,Al and ODS NiAl
powders with milling time,
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Fig. 10. DSC curves of Ni,Al powders milled for 2 h, 5
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Table 2. The comparison of the ordering temperatures
of MAed NiAl powders

Composition Ordering Experiment Ref.
Temp.  (Heating Rate)
()
Ni-Al:B, 385 DSC(10°C/min)
NiAlL 350 DSC(10°C/min) 38)
Ny Al By, 380 DSC(407/min) 39)
Niys Al Fe.B, 425 DSC(407T /min) 39)
Ni,ALgsCr:Bo, 425 DSC(407 /min) 39)
Ni, Al +0.05wt%B 400 Annealing & XRD 40)

Niy(Al+Mn)+0.05wt%B 600 Anncaling & XRD 40)
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AlyB; 2 NigeAbs;Bo,d TFAHE2EE 380T,
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