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The isothermal oxidation behavior of Ni-3,6,§ wt. % Cr alloys with and without 10vol. %
Al, O3 was studied in 1 atm of oxygen at 1000 and 1100°C. The presence of stable oxide dispersion
: markedly increa,sed the isothermal oxidation resistance compared to the Ni-Cr alloy without dis -

persions and also promoted the formation of a continuous and protective layer of Cr, 03 at a quite
low Cr concentration of about 6wt.%Cr. Furthermore, the types of oxide dispersoids (Y,03, TiO5
and Al;03) had no marked effect on the oxidation behavior of Ni-9wt.%Cr alloy contaning oxide ,
dispersiop, It is suggested that the oxide disperson in Ni-3,6 ,9wt.%Cr alloys improved the oxidation

properties of these alloys by promoting the selective oxidation of Cr and increasing the selective

diffusion paths of Cr such as interphase boundary as well as grain boundary in these alloys.
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Fig. 1 The microstructure of Ni-Cr alloys with and

without dispersoid after sintering at 1250°C for
50hrs.

(a) Ni-9Cr without dispersoid

(b) Ni-9Cr with 10vol.9%ALO;
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Fig.2 The effect of dispersoid on oxidation kinetics
of Ni-Cr-10vol.% Al,0; alloys in 1atm. O, (a) at

1000°C and (b) at 1100°C as a function of Cr contents.

(a) 1: Ni-3Cr 2 : Ni-6Cr 3: Ni-9Cr
4 > Ni-3Cr-10vol.% A ;03
5 : Ni-6Cr-10vol.9% Al,05
6 : Ni-9Cr-10vol.% Al.O,
(b) 1: Ni-3Cr-10vol.% A0,
2 : Ni-6Cr-10vol.% Al:0;
3 : Ni-gCr-10vol.% Al0,
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Fig. 3 Parabolic rate constant versus Cr content for
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Fig. 4 X-ray diffraction patterns for the oxide
scale formed on Ni-Cr alloys with and without
dispersoid at 1000°C

(a) Ni-6Cr without dispersoid

(b) Ni-3Cr-10vol.% Al,0,

(c) Ni-8Cr-10vol.% Al.O;

(d) Ni-9Cr-10vol.% Al:0;
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Fig. 5 The surface topography of the oxide scale formed on Ni-Cr alloys with and without dispersoid at 1000°C

(a)Ni-6Cr without dispersoid (b)Ni-6Cr-10val. %Al0;
(cINI-9Cr without dispersoid {d)Ni-9Cr-10vol %AkL;
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Fig. 6 The cross sections of the scale formed on Ni-Cr alloys with dispersoid at 1000°C
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Fig. 7 The cross sections of the scale formed on Ni-Cr alloys with dispersoid at 1 100°C
(a) Ni-6Cr-10vol.%AlLO; (b) Ni-9Cr-10vol.%AL0Os
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Fig. 9 The effect of types of dispersoids on
oxidation behavior of Ni-3Cr alloys containing
oxide dispersions in 1latm. O: (a)at 1000°C and (b)
at 1100°C
(&) 1: Ni-9Cr-10vol.%TiO,
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(b

Fig. 10 The cross of the oxide scale formed on Ni-9Cr-10vol. %TiQ: alloys
(a)at 1000C and (b)at 1100°C (a)1000TC (b)1100C
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