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ABSTRACT : Metastable alumina (including ¥ — .6 — and 0 — ALO;) generally forms during oxidation
of alumina forming alloys at 800C — 1100°C, then transforms to stable a — ALLO; with oxidation pro-
cess. This phase transformation has distinct eflects on the oxidation of the alloys. Influences of oxida-
tion temperature, time, alloying element, microstructure on the 0 ~ a transformation have been re-
viewed. As the properties of alumina scales are very important for oxidation resistance of superalloys or

protective coatings, further studies are needed in order to understand the mechanism of the phase trans-

formation.
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Table 1 Some physical and crystal parameters of different phase of alumina

crystal ion number in lattice density
oxide space group® . PBR
structure® a unit cell parameter®, A g/cm?
¥ = ALO; cubic spinel Fd3m 32077,64/3A1" 7.97~8.00 3.41° 1.49013]
tetragonal/ —/ ;= ay ,cy=2a,; )
5~ ALO, 160 ions ’ ! 2.40°81 2 10
orthorhomhic P2,2,2,P2,2,2, a;=1.5ay, bs=2a,, cs=a,
a=11.813,h=2.906,
8- ALO; monoclinic C2/m 12077, 8AP" 3.690%c  1.38°
c=5.655,8=104.1
a— ALQO, rhombohedral R3c 607, 4A1" a=4.785,c=12.991 3,971 1 .28051
a:from source reference[13], e: calulated value, a,:crystal parameter of ¥ — Al,O,
Table 2 Phase composition of 8 — AL, O; in scale grown on varius p— NiAl alloys at 1000°C after sveral exposurem
alloy Ni— 50Al Ni — 49Al
dopant none Y,04 HIO, Lay 04 Z0), TiO, Zr
after 1 h 25% 59% 60 % 51% 60% 0% 91%
after 50 h 0% 0% 0% 0% 0% 0% 0%
after 100 h 0% ND ND ND 0% 0% 0%
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