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Table 1 Composition of Ni-based single crystal super-

alloys(w/%)

Element Cr Co Mo Ta Al Ti W Ni

Content 8.1 55 22 34 6 2 5 Bal.

K1 RFELE 1080 °C, 6 h+850 C, 24 h kb &4 F A R Wi wb & Jy i) #L i BES &

Fig.1 Cross-sectional BES images of coating/substrate interfaces subjected to different peening pressures followed by heat treatment at

1080 ‘C for 6 h + 850 °C for 24 h: (a) peening pressure with 0.4 MPa, (b) peening pressure with 0.3 MPa, (c) peening pressure

with 0.2 MPa, and (c) no peening pressure
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Fig.2 Relation of peening pressure (P) and recrystallization
layer thickness (J) under heat treatment at 1080 ‘C for 6
h+850 C for24h
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Fig.3 Cross-sectional SEM image of coating/substrate interfaces under different vacuum heat treatments: (a) 1080 ‘C, 6 h, (b) 1080 C,
15h, (c) 1080 ‘C,6h+850 ‘C, 24 h,(d) 1000 C, 6 h, (¢) 850 C, 24 h, and (f) monocrystal surface with no coating
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Fig.4 Element distribution of Co, Cr, Al, Ta and W at the coating/ substrate interface: (a) EDS scanning of diffusion area recrystal,

(b) element Co distribution, (c) element Cr, (d) element Al,

(e) element Ta, and (f) element W
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Fig.5 Cross-sectional BES image of diffusion recrystallization
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Table 2 Compositions of various points in the NiCoCrAlYTa
coating and super-alloy by EPXMA (/%)
Position Al Cr Co Ta Ti Mo W Ni

1 5.8 7.6 91 44 20 19 46 Bal
2 6.1 11.7 106 10.5 04 09 3.5 Bal
3 74 202 144 58 02 0.8 2.8 Bal
4 88 21.1 183 44 01 02 04 Bal
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Fig.6 Mechanical stripping diagram
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Recrystallization on Interface between NiCoCrAlYTa Coating and Nickel-Based
Super-Alloy
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(2. Guangzhou Research Institute of Non-ferrous Metals, Guangzhou 510650, China)

Abstract: The NiCoCrAlYTa coating was prepared on Ni-based single crystal super-alloys by low pressure plasma spraying (LPPS). The

influences of heat treatment and pre-peening on the interface recrystallization of NiCoCrAlYTa coating and nickel-based super-alloy

substrate were investigated by X-ray, SEM, BES and EPXMA. It was found that cellular recrystallization occurred at the diffusion area of

samples adopting the vacuum heat treatment at the temperature of 1080 ‘C, while no recrystallization appeared at the temperatures of

1000 C and 850 °C. Recrystallization was also observed in the sample subjected by pre-peening with more than 0.2 MPa, followed by

1080 C, 6 h heat treatment and 850 ‘C, 24 h aging treatment, while no recrystallization was observed in the sample subjected by no

pre-peening followed by above mentioned heat treatment. The results revealed that element Ta aggregated within cellular grains and that

inter-diffusion took place and Ta-rich phases (Ni,Ta, Cr,Ta) were formed at the interface through heat treatment.

Key words: heat treatment; peening; NiCoCrAlY Ta coating; Ni-based single crystal super-alloys; recrystallization
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