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Abstract: In order to investigate the interdiffusion behaviors between NiCrAlY coating and nickel-based single crystal alloy
DDI91, NiCrAlY coating was deposited on the surface of nickel-based single crystal alloy DD91 substrate by atmospheric
plasma spraying technology. The samples were thermally exposed at 1150 °C for different time. The interdiffusion behavior of
elements and microstructure changes at the interface between substrate and coating were studied by SEM, EDS and XRD.
The results showed that under the condition of 1150 C, Ni and Cr elements in the NiCrAIY coating diffuse from the coating
to the substrate. Co, Al, Ta, Re, Ru, W and Mo elements diffuse from the substrate to the coating. The interdiffusion zone
(IDZ) was formed at the interface between the coating and the substrate, and the thickness of IDZ increased with time and
gradually stabilized. A large number of topologically close-packed phase were precipitated under the IDZ after thermal expo-
sure for 50 h. Along with the thermal exposure time, the topologically close-packed phase was dissolved in the matrix.
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Table 1 Atmospheric plasma spraying parameters for NiCrAlY coating

. Plasma gas flow rate, Stand-off Scanning speed/ Feedstock feed
Coating Current/ A Voltage/V Ar and H,/( L/min) distance/mm (mm/s) rate/ ( g/ min)
NiCrAlY 550 36 50/8 120 900 10
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Fig. 1 Micromorphology of as-sprayed DD91 substrate/NiCrAlY coating

sample: (a) surface morphology, (b) cross-section morphology
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Table 2 EDS analysis results of DD91 substrate and NiCrAlY coating in spray state( w/%)

Area Ni Cr Al Y Co Ta Re Ru w Mo
DDI1 50. 48 3.74 5.68 — 11.27 11.39 4.3 2.38 8.58 2.16
NiCrAlY 65.16 19.83 12.31 0.89 — — — — — —
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Fig.2 XRD pattern of as-sprayed DD91 substrate/NiCrAlY coating sample
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Fig. 3 Surface morphology of DD91 substrate/NiCrAlY coating samples after thermal exposure at 1150 °C for different time: (a)5 h, (b)25 h,
(¢)50 h, (d)100 h, (€)200 h, (£f)300 h, (g)500 h
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Fig. 4 XRD pattern of DD91 substrate/NiCrAlY coating samples after

thermal exposure at 1150 °C for different time
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Fig. 5 Cross-section morphology of DD91 substrate/NiCrAlY coating samples after thermal exposure at 1150 C for different time: (a)5h, (b)

25h, (¢)50h, (d)100 h, (e)200h, (£)300 h, (g)500 h
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Fig. 6 Variation curve of interdiffusion zone (IDZ) thickness over time
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Fig. 7 EDS elemental mappings of the precipitated phase after thermal exposure for 50 h
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Fig. 8 The element distribution of cross-section of DD91 substrate/NiCrAlY coating samples after thermal exposure at 1150 °C for different time:
(a)Oh, (b)5h, (¢)25h, (d)50h, (e)100 h, (£)200 h, (g)300 h, (h)500 h
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Fig. 9 The Ni(a), Al(b), Cr(c), Co(d)elements distribution curves of DD91 substrate/NiCrAlY coating samples after thermal exposure

at 1150 °C for different time
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(1)7E 1150 °C'F, DD91 JL4&/NiCrAlY W2 T ER
WRE2ZMIRBN T s R ATY TAT R, NiCrAlY 24
Ni #l Cr JCE HIRJZ SR HL; Co, Al, Ta, Re, Ru,
W Al Mo JCZ M2 Hh 30 ) bR 24 1L

(2) NiCrAlY 1RJ25 DDO1 AR Z [ I R P 33
THYBMXAIER, B 8XARES Cr o ZY HiRE
AR, HFFHRE y-Ni HHFGH/NMA v -Ni Al 41,
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EF A, DD FAR/NiCrAlY IRER E LR B 5T M5 29

(3) FEARARER 50 h I B3 HEX R 77 W4 B R i 3

FNEEHEAR,  BEG I 1) 64 A0 A A 1R JSE AR S AR AE R A
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