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The effect of stable oxide dispersoid on the high temperature

oxidation behavior of Ni-Cr alioys

Jae-Min Yu, Sang-Whan Park*, Sung-Goon Kang
Dept. of materials Engincering, Han'Yang University, Scoul
* Structual Ceramics Lab., Korea Institute of Science and Technology, Seoul

Abstract

The oxidation behavior of Ni-6wl. %Cr alloys with various concentration of alumina dispersions(5vol. %, 10vol.%)

was deternined ai 1600 and 110070

in oxygen of | atm. pressure. Some general observations were ascertained.

These include: (a) the addition of alumina dispersoids significantly increased the oxidation resistance of Ni-6wt.5%Cr
atloy; (b} the rate of oxidation was distirctly decreased as a function of the volume percent of oxide dispersions; and
(c) the presence of alumina dispersions promoted the formation of continous, protective Cr,O, layer at 6 wt.%Cr.
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Fig.1. Schemetics of the experimental procedure.
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Fig.2. SEM of the sintered (&) Ni-6wt.%Cr alloy and
(b) Ni-6wt.%Cr-10vol, % ALO; alloy.
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Fig.3. Oxidation behavior of Ni-6wt.%Cr alloy and
Ni-6wt.%Cr-3,10vo0l. % ALO, alloy at 10007,
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Fig.4. Oxidation behavior of Ni-6wt.%Cr and Ni-6wt.
% Cr-5,10vol, % ALG; alloy at 10007, 1 atm. O,

9 BT REo] BoHge] Web Ni-bwt. %Crd
29 Basge =7 Fobstg e, 53 11000

oyl de

o e
Oz Crally
2 7 Rioredy
o N
-3 H
k-
',_f o
3
= J Ri-62r
-
[
-
o RI-6Cr—5AL:05
°
o a
1 A A3

2 40 L &0
209
Fig.5. XRD patterns for the oxide scale formed on
Ni-6wt.%Cr and Ni-6wt.%Cr-ALO;alloy at

1000, I atm. O,
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Fig.6. Surface topography and EDS analysis of the oxide scale formed on  (a) Ni-6wt. %Cr alloy.
{b) Ni-6wt.%Cr-5vol.%ALO; alloy.(c) Ni-6wt.%Cr-10vol. % AL, alloy at 10007, latm. O,
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Fig.8. Surface topography of the oxide scale formed on Ni-6wi.%Cr alloys with and without 10vol.%A10, as a
function of the oxidation time at 1000<¢, | atm. O,
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Table.1 Parabolic oxidation rate constants of the Ni-
6wt.% Cr-XALO; alloy at 1000 - 1200°%¢,

1 atm. O,
composition | Temp. | Initial state | Steady state
(e) (g2/cmisec)
Ni-6Cr 1600 | 2.740% 109 2.515x10¢
) HI0O | 6.342 % 1010 8411 <1017
Ni- 6Cr )
SALO; H100 | 3.863x10° | 3.203x109
1000 | 3.624 % 101 4,157 % 10-12
Ni- 6Cr
- 1] 172
10ALO. 1100 | 7.230% 10! 371510712
1200 {4217 =< 1070 2.830x 1010
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