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Thermal spraying NiCrAlY alloy powders prepared by close-coupled gas
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ABSTRACT NiCrAlY alloy powders used for the thermal spraying were fabricated by the closed-coupled gas atomization
technology. The physical properties, particle size distribution, powder morphology, internal microstructure, and phase composition of
the NiCrAlY alloy powders were investigated. The results show that, most of powders are spherical or nearly spherical particles, the
particle size of 85% powders is less than 150 um. The powder microstructures are mainly composed of dendrites and cellular crystals,
and the solidification cooling rate of the powders with the particle size of 25~250 pum is about 4000~ 67000 K-s™'. The inner structure
of the powders with the particle size less than 50 pm is dense, and a small number of particles with the particle size larger than 50 um
show the solidification shrinkage pore and hollow defects. There are Y and Si segregation in the crystal boundary and intracrystalline,

and the powder phases are mainly composed of y'-Ni3;Al and y-Ni solid solution phases.
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Table 1 Physics properties of the NiCrAlY powders with the different particle sizes

. AR/ %

Rif% / um FABEREJE / (g-cm ) REHE / [s+(502) '] 5 ° N
106~297 4.089 18.50 0.0078 0.0043
45~106 4.063 17.37 0.0057 0.0045
25~38 3.850 — 0.0231 0.0047
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Fig.2 Cumulative particle size distribution (volume fraction)

and the particle size of the NiCrAlY powders
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Fig.3 SEM images of the NiCrAlY powders with the different particle size: (a) <20 um; (b) 25~38 um; (c) 45~90um; (d) 120~200 um
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4 ANFEPRLEE NiCrAlY A48 KW B4 (a) 250 um; (b) 160 pm; (c¢) 80 pm; (d) 30 pm
Fig.4 Cross-section microstructure of NiCrAlY powders with different particle size: (a) 250 um; (b) 160 pm; (¢) 80 um; (d) 30 pm
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Table 2 Grain spacing and cooling rate of the NiCrAlY
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B ARLEE / um A iEIEE / pm WREAE / (K-s™)
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25.5 1.229 67000
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Fig.5 SEM-BSE images of the NiCrAlY powders in the cross-section with the particle size of 45~106 um: (a) overall microstructure

of the powders; (b) featureless structure powder; (c) solidification shrinkage; (d) hollow defects
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Fig.6 EDS mapping of the NiCrAlY powders in the cross-section
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Fig.7 Solidification microstructure and EDS spectrum of the NiCrAlY powders: (a) microstructure of powders with the particle size of

120 um; (b) EDS spectrum of spot B in Fig.7(a); (¢) EDS spectrum of spot C in Fig.7(a)
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Table 3 EDS analysis of each spots in Fig.7(a)
40/ %

A - :

Al Si Y Cr Mn Ni
AEiE A 6.42 0.57 0.48 28.06 — 64.47
i B 9.05 0.21 0.29 27.15 — 63.30
EngtC 5.63 1.02 1.65 27.02 0.75 63.93
fm [BID 6.65 0.67 0.58 27.74 0.39 63.96
2N EE 7.82 0.32 0.57 25.70 — 65.59
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Fig.8 XRD patterns of the NiCrAlY powders with the different particle sizes
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