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ABSTRACT To obtain low thermal expansion coefficient. the alioving element Cr is removed from the
allov GH909, which made the oxidation resistance property of GH909 very poor. To solve this problem, a
small amount of alloying element Cr, and rare earth elements Y and La were added into the allay GH909
and the rate of Co/{Co+Ni) was increased. these made the oxidation resistant property improved obvi-
ously, while the expansion coeflicient keeps unchanged obviously. The X-diffraction, optical and electrical
microscope were used to inspect the structure of oxidation layer. For the alloy GH909 the laver of oxidation
is very thick and the main constitution is Fe3Oy4, Fe;Oz and so on, the structure of oxidizing layer is looser
and the interior-oxidation appeared. For the alloy adding small amount of Cr and rare earth elements an
the GHY09, the layer of oxidation is very thin. the main constitution includes Cr;Qj, aside from Fez Oy,
Fe3 03, the structure of oxidation layer is very closed and the interior—oxidation disappeares. The elements
of Cr. Y and La hinder the diffusion of element O effectively. and the abuve beneficial effect increases with
increasing the temperature.

KEY WORDS low thermal expansion coefficient, Fe-Ni hase superalloy, oxidation resistance
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Table 1 Composition of test alloys

Heat Cr Y La* Cu/f{Co+Ni)
mass fraction,
Ne.1 (909 allay) - - - 0.26
No 754 5.4 - - 045
Na.B22 2.5 0.0a 0.05 0.26
Na.B24 2.5 003 aos D.45
Na.B52 5.0 U3 0.0%5 D.26
Na.B5d 50 0.05 Q.05 D45

* Adding amount.
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Fig.1 The line expansion coefficients of test allovs
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Table 2 The compasition of oxidation layer of low—expansion superalioys

{mass fraction,%)

Heat Element Si* Nb T Cr Fe Co Ni
GHY09 Base 0.24 1.30 14t — 14,32 16.51 36.11
Middle-layer of oxidation 0.16 1.45 144 - 56.76 [4.23 25.78
Ne522 Base n.16 2.21 1 58 2.34 42,28 14 94 36.46
Middie-layer of nxidation 0235 R 284 4 56 1807 14 75 55.92
No.824 Base 0.10 2.49 174 2,23 40 78 3444 28.26
Middie-layer of oxidation 0.78 Y.5u 6.13 967 21,14 20 66 32 08
No.852 Base 0.26 2.69 197 4,76 37T 15 3% 37.26
Middle—layer of oxidation 0.y3 5449 38R t4 % 149.69 13.77 12.20
Nosid Base 0.22 2.69 162 4.70 38.35 2427 o8 16
Middle-layer of nxidation 0.49 4.52 2,44 15.49 5232 17 42 T.12
Nu.T5d Base 023 317 1.42 4.58 48 65 24.33 29.43
Middle-layer of oxidation 0.16 6.08 1.49 9 85 47.92 20,94 1340t

* The data of 5i is not very accurate due to very luw level.
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