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1-pulse power; 2-cathodic work piece;
3-anodic 304 stainless steel; 4-electrolyte;
S-cooling circulation water
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Fig.1 Schematic diagram of the CPED system
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Fig.2 Working voltage-time curve of CPED process and growth

dynamics curve of CPED coating
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Fig.3 Morphologies of barrier layer (a) and CPED coatings of initial stage for 30 s (b) and 5 min (e); TEM images of point B (c), point C (d)

in Fig.3b and point D (f) in Fig.3e
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Fig.4 Morphologies of CPED coatings of medium stage for 15 min (a) and 30 min (b); TEM images of point A in Fig.4a (c) and

point B in Fig.4b (d)
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Fig.5 Morphologies of CPED coatings of late stage for 60 min (a)
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Fig.6 XRD patterns of CPED coatings of different time: (a) 5 min, (b) 15 min, (¢) 30 min, and (d) 60 min
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Microstructure Evolution of Al,03; Ceramic Coatings Fabricated on TiAl Alloy via
Cathodic Plasma Electrolytic Deposition

Wang Shaoqing', Xie Faqin', Wu Xiangqing', Chen Lianyang', Zhou Kai'?
(1. Northwest Polytechnical University, Xi’an 710072, China)

(2. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: In order to study the microstructure evolution of Al,O3; ceramic coatings during cathodic plasma electrolytic deposition (CPED)
process, Al,O; coatings were fabricated via CPED technique on prepared TiAl alloy in AI(NOs); electrolyte with different time.
Microstructure, morphology and chemical compositions of coatings were analyzed by scanning electron microscopy (SEM) with
energy-dispersive spectroscopy (EDS), transmission electron microscopy (TEM) and X-ray diffraction (XRD), and heat-resistance of TiAl
alloy substrate and CPED coating was tested. The results indicate that the growth process is divided into three stages, i.e. the initial stage,
the medium stage and the late stage. The barrier layer is broken down and the coating grows slower in the initial stage, and has uniform
and good combination with the substrate. The CPED coating grows stably and more rapidly in the medium stage, and the crystallinity of
the CPED coating improves. In the late stage, the CPED coating grows slower, containing 87.5% main phase a-Al,O3 and 12.5% y-Al,0s3,
and the loose and porous outer coating is fabricated.

Key words: cathodic plasma electrolytic deposition; TiAl alloy; microstructure evolution; crystallinity
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