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Fig.1 Schematic diagram of preparation process of Zr/Re-PtAl

coating
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Fig.2 Cross-section morphology (a) and XRD pattern (b) of annealed Zr/Re-PtAl coating
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Table 1 Composition of different regions of annealed Zr/Re-PtAl

coating marked in Fig.2a (wt%)

Region Composition
Zone 1 67.77Ni-25.09A1-4.25Pt-1.10Re-1.28C0-0.51Cr
49.10Ni-17.91A1-24.84Pt-0.8 1Re-0.77W-
Zone 2
3.49Co0-3.09Cr
D7 35.30Ni-11.01A1-20.71Pt-5.78Re-6.76 W-

11.28Ta-4.26Co-4.89Cr
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Fig.3 Spalling curves of Re-PtAl coating and Zr/Re-PtAl coating
after isothermal oxidation at 1100 °C for 200 h
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Fig.4 XRD patterns of Zr/Re-PtAl coating after isothermal oxidation
at 1100 °C for 50 h (a) and 200 h (b)
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Fig.5 Cross-sectional (a) and surface (b) morphologies of Zr/Re-PtAl coating after isothermal oxidation at 1100 °C for 50 h
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Fig.6 Cross-sectional (a) and surface (b) morphologies of Zr/Re-PtAl coating after isothermal oxidation at 1100 °C for 200 h
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Fig.7 Evolution schematic diagram of IDZ and SRZ in the Zr/Re-PtAl

coating during isothermal oxidation process at 1100 °C
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Fig.8 EPMA images of Zr/Re-PtAl coating after annealing
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Fig.9 Cross-sectional morphology of Zr/Re-PtAl coating after isothermal oxidation for 200 h (a); morphologies of IDZ region (b) and SRZ region (c)
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Table 2 Composition of TCP phase in different regions of Zr/Re-PtAl coating in Fig.9 (at%)
Region Location Composition

Point 1 74.36Cr-14.45Re-3.25W-9.51Ni-0.42A1

bz Point 2 36.79Re-25.71Cr-15.04W-22.11Ni-0.35Al
Point 3 15.48Re-14.38Cr-9.38W-50.36Ni-10.41A1

SRZ Point 4 39.90Cr-9.47Re-4.67W-36.84Ni-9.12A1
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Microstructure Evolution of Zr/Re Co-modified PtAl Coatings
During Isothermal Oxidation

Li Yuntong, Xiao Junfeng, Gao Song, Tang Wenshu, Li Yongjun, Nan Qing, Li Yifan, Xu Xiaobu, Ma Wei, Wu Xiaohu
(Xi’an Thermal Power Research Institute Co., Ltd, Xi’an 710054, China)

Abstract: The Zr/Re co-modified PtAl coating was fabricated by electroplating Pt vacuum diffusion annealing and composite electroplating Ni-Zr/
Re layer+arc ion plating Al layer vacuum diffusion annealing. The isothermal oxidation experiment was carried out at 1100 °C for 200 h. The
phase composition and microstructure of the as-annealed coating and the oxidized coating were characterized by SEM, XRD and EPMA, and the
distribution law of the modified elements and the evolution law of the coating microstructure during oxidation were investigated. The results show
that the Re-rich precipitates dispersed in the coating aggregate and grow during oxidation and form volatile oxide Re,O,. The Zr solid-solved in
the coating co-precipitates with the Ta element diffused into the coating from the substrate alloy, and some Zr enters the AL O, scale to form Zr-
rich oxides, reducing the growth rate of the Al,O, scale. In addition, with the mutual diffusion of elements between the coating and the substrate,
the f phase in the coating undergoes martensitic transformation. The precipitates in the mutual diffusion zone change from plate-like to particle-
like, and the coexistence relationship of Cr-rich precipitates and Re, Cr and W-rich precipitates is found in the secondary reaction zone of the
coating.

Key words: PtAl coating; arc ion plating; Re; Zr; TCP phase
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