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Influence of NiCrAlY coatings by arc ion plating on
hot corrosion behaviour of single crystal nickel-based superalloy

LU Xu-dongl, TIAN Su-guiz, WANG Taol, ZHU De-gang1

(1. Equipment Engineering College, Shenyang Ligong University, Shenyang 110159, China;
2. School of Materials Science and Engineering, Shenyang University of Technology, Shenyang 110870, China)

Abstract: Ni28Cr11Al10.5Y coatings were deposited on a single crystal Ni-base superalloy substrate by arc ion plating.
The corrosion behaviors of the superalloy and Ni28Cr11Al0.5Y coatings in molten 75%Na,SO4+25% K,SO, (mass
fraction) at 900 ‘C were studied. The results indicate that the superalloy suffer catastrophic hot corrosion, and serious
internal oxidation and internal sulfidation occur in a single crystal Ni-base superalloy. The regions near the layer of the
surface are identified as the internal oxidizing zones, and the matrix region far from the layer of the surface is identified as
the internal sulfidation zone. During the hot corrosion of Ni28Cr11Al0.5Y, the continuous Al,O; oxidation film forms, and
with the hot corrosion time increasing, the oxidation film becomes thick and has better hot corrosion resistance property.
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Fig. 1  Microstructures of single crystal
nickel based superalloy and Ni28Cr11A10.5Y
coatings by arc ion plating: (a) Cubical y’
phase embedded coherent in y matrix;
(b)  Surface
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Fig. 2 Corrosion kinetics curves of testing alloys corrupted in molten salt at 900 ‘C with coating-free(a) and coating(b)
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Fig. 3 XRD patterns of coating and coating-free superalloys corrupted for different times in molten salt at 900 ‘C: (a) Coating-free
alloy; (b) Coating alloy
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for different times: (a) Cross-section for 5 h;
(b) Cross-section for 30 h; (c) Surface for
30h
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Fig. 5 Cross-section morphologies and compositions distributions of coating-free alloy corrupted in molten salt at 900 ‘C for 30 h:

(a) SEM morphology; (b), (c), (d), (e), (f) Elements Al, Cr, Ni, O and S mappings corresponding to Fig. 5(a), respectively
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Cross-section and surface
morphologies of coating samples
corrupted in molten salt at 900 ‘C for
different times: (a) Cross-section for
30 h; (b) Cross-section for 60 h;
(¢) Surface for 60 h
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Fig.7 Cross-section morphology and compositions distributions of coating sample corrupted in molten salt at 900 C for 60 h: (a)

SEM morphology; (b), (c), (d), (e), (f) Elements Al, Cr, Ni, O and S mappings corresponding to Fig.7(a), respectively
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