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Abstract: NiCoCrAlYSi/NiCoCrAlY gradient coatings were deposited on Nis Al based single crystal at
loy IC6SX by HV OF method, and the oxidation resistance of the coated alloy at 1100 C were invest+
gated. T he microstructure of the samples before and after oxidation were examined by SEM and XRD.
The results showed that double layers oxidation scales compactly formed on the surface of the coat
ings. The inner layer was mainly composed of Al203. The outer layer was composed by NiAl204 and
a small amount of Cr203. The diffusion and oxidation of Mo were prevented effectively by coatings,
which improved the oxidation of the alloy IC6SX significantly.
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Microstructure on cross section of NiCoCrAlY/NiCoCrAlYSi coating (a) and X-ray diffraction pattern (b)
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Tablel EDS results of NiCoCrAlY and NiCoCrAlYSi coating ( mass fraction/ %)
Element Al Co Y Ni Si
NiCoCrAlY (externallayer) 10. 19 21.57 20.02 0.38 47.85 -
NiCoCrAlYSi (inner lay er) 10. 27 20. 59 20. 04 0.7 47.59 0. 81
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Fig.2 Mass change of IC6SX alloy and overlay coatings as
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function of time during oxidation experiment at 1100C
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Table 2 Oxidation experimental results of IC6SX alloy and overlay coating
Sample 50-100h oxidation rate/ (g* m= 2+ h- 1) 8- 100h spall amount/ (g* m-2)
No coating 1. 906 251.22
NiCoCrAlY/ NiCoCr AlY Si 0. 066 0. 64
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Fig. 3 Microstructure on surface and cross-section oxidated for 100h

(a)surface of no coating; (b) surface of coating; (¢) cross-section of no coating ; (d) cross-section of coating
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Fig.4 X-ray diffraction patterns of oxidative surface (a)no coating; (b)coating of NiCoCrAlYSi/NiCoCrAlY
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Fig.5 Elementary distribution on cross section of overlay coatings' samples oxidation for 100h
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Table 3 EDS results on layer of A , B, C and D( atom fraction/ %)
[0) Al Si Cr Co Mo Ni
A 55.69 29.71 0 0 0 0 14. 60
B 60. 82 15. 64 0 0 0 5.61 17.93
C 42.02 30. 81 0.45 5.55 6.37 0 14. 80
D 56.96 40.02 0.32 0. 68 0.43 0 1.59
6 14 6 - ,
6 1- 4 ( Mo ,
/%), - s s Mo R Mo
, 10Pm 4 , IC6SX
4 ( /%)
Table 4 Chemical compositions of coatings in different distances (mass fraction/ %)
Distance /Hm Ni Co Mo Cr Al Si
1 - 10 60. 40 11.99 8.09 13.12 5.85 0.55
2 10 59.50 13.25 6.58 14.74 5.33 0. 60
3 20 58.33 14. 01 5.88 15. 87 5.24 0.67
4 30 58. 14 15. 10 4. 86 16.51 4.78 0.61
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