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The Effects of Hf, Y and Zr Additions on the Oxidation Behavior
of Ni-Fe based Incoloy 825 at High Temperature

Woong Sun Lee, Gil Moo Kim

Department of Materials Engineering, Chungnam National University

Superalloys are protected by making a protective Cr, O3 or Al, O3 layer ou the surface
when exposed to an aggressive environment at elevated temperature. Recently, studies on

the effects of oxidation behavior by the addition of the oxygen active elements in the

superalloys have been proceeded, because it improved protectiveness of oxide scales, pro-
viding good oxidation resistance to high temperature materials. In this study, the oxidation
behavior and morphological features of isothermally and cyclically tested Incoloy 825
with 1wt% of Hf, 0.5wi1% of Zr, and Y additions were investfgated in air at 1000C and
1100°C. The OAE added Incoloy 825 alloys showed better oxidation resistance than that
without addition. Especially Y added alloy showed the best cyclic oxidation resistance

among the alloys tested.
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Fig. 1. Isothermal oxidation results for the Incoloy

825, +Hf, +2Zr, +Y tested in air at 1000°C for 100
hours.

Table 1. Chemical compositions of the superalloys used.( wt% )

Element
" TN Cr Mo Nb Al Ti Fe Mn Si C Cu et OAE
AlOY

I

”;;’;OY 438 226 20 003 005 080 283 012 017 001 217 s<0.007

K51 Hf 433 223 173 001 012 092 287 013 015 0002 211 s<0006 Hf (.52
RU5+Zr 437 215 25 <01 01 09 28 01 03 - 20 s<0007Zr(6
K5+Y 435 21 25 <01 01 10 28 01 02 - 20 s<0007 Y07
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Fig. 2. Isothermal oxidation results for the Incoloy
825, +Hf, +7Zr, +Y tested in air at 1100°C for 100
hours.
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Fig. 3. Cyclic oxidation results for the Incoloy 825.
+Hf, +2Zr, +Y tested in air at 1000°<C.
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3.2 Metallography and Microanalysis
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Fig. 4. XRD patterns of the oxidized surface of sam-
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Fig. 5. Transverse section of samples tested in air at 1000°C for 100 hours ( a)incoloy 825 (b)825-+hf

(c)825+1Zr (d)825+Y.
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