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Table 1 Nominal composition of alloys (w/%)

Alloy Ni Cr Al Y Fe

oYy 40-43 20-22 4.1-4.5 0 Bal.
0.075Y 40-43 20-22 4.1-45 0.075 Bal.
0.15Y 40-43 20-22 4.1-4.5 0.15 Bal.
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Table 2 Parabolic rate constants k, of alloys (g%cm™s™)

Alloy oY 0.075Y 0.15Y
I period 1.57x10° 1.31x10° 5.16x10™%°
I period 1.57<10° 36710 23710
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Fig.4 Cross-sectional morphologies of alloys oxidized at 1300 “C for different time: (a-c) 1 h, (d-f) 5 h, (g-i) 20 h, and (j-1) 200 h
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Fig.5 Cross section (a, g) and EDS element mappings of 0Y alloy after oxidation for 1 h (b-f) and 20 h (h-1)
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Table 3 EDS analysis results of different points on the cross-sectional morphology of alloys in Fig.4 (at%o)

Point ) N Al Cr Fe Ni
1 52.25 - 5.98 11.33 21.99 8.45
2 53.27 - 16.58 29.9 - 0.24
3 - - - 14.11 38.97 46.93
4 51.29 - 43.59 1.35 181 1.96
5 - 36.47 62.88 0.11 0.29 0.25
6 45.1 - 15.57 16.71 7.41 15.22
7 51.26 - 4.21 14.15 194 10.98
8 53.67 - 5.43 40.7 - 0.2
9 48.86 - 20.33 10.85 6.2 13.75
10 49.67 - 18.98 8.5 9.06 13.79
11 53.57 - 28.02 17.39 0.77 0.25
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Table 4 EDS analysis result of different points on the oxide

scales of alloys in Fig.7 (at%o)

Point 0] Al Cr Fe Ni
1 31.44 3.43 14.55 38.08 11.71
2 57.44 3.55 12.72 25.3 0.98
3 59.11 5.62 2553 9.73 -
4 2.04 0.65 24.32 42.47 30.52
5 45.38 54.62 - - -

6 5241 36.47 9.84 1.64 -
7 42.04 21.79 7.74 15.34 13.39
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Effect of Yttrium on High Temperature Oxidation Behavior of New-Type
Fe-Ni-Cr-Al Alloy

Ren Lei'? Fu Guangyan®, Liu Enze?, Tan Zheng?, Ning Likui®, Lai Yongjun?, Tong Jian? Li Haiying®, Zheng Zhi®
(1. School of Mechanical and Power Engineering, Shenyang University of Chemical Technology, Shenyang 110142, China)
(2. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: The oxidation behavior of new-type Fe-Ni-Cr-Al alloys with different Y contents in air atmosphere at 1300 °C was studied by
isothermal oxidation test. The type and distribution of oxidation products were studied by X-ray diffraction (XRD) and scanning electron
microscopy (SEM). It is found that the addition of Y element is beneficial to the oxidation resistance of Fe-Ni-Cr-Al alloy. The reason is that the Y
element can promote the formation of a dense composite protective layer of spinel and chromium oxide on the surface of Fe-Ni-Cr-Al alloy, and
then slow down the diffusion of the elements in the matrix. At the same time, Y element can accelerate the transformation mode of Al,O; from
internal oxidation to external oxidation and slow down the internal nitridation process. And thus, the oxidation resistance increases.
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