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Abstract 1In this paper, the A,O; powders with the average particle size of 400nm were employed to deposit
coatings by vacuum cold spray. The microstructure of Al,O; powders and coatings were characterized by
scan electron microscopy (SEM) and transmission electron microscopy (TEM). In addition, high-resolution
transmission electron microscopy (HR-TEM) was used to observe details in the Al,O; coatings. Results show
that the single particle was acted as the depositing unit, and particles undergo serious fracture upon impact
on the substrate or underlying coatings. Due to the high impact pressure and the high strain rate, the localized
amorphization of Al,O; was observed in the coatings. Besides, the apperance of high density blade dislocation
may be attributed to the plastic deformance of Al,O, particles during high speed impact.
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Fig.2 Typical microstructure of ceramic coatings deposited by spray method (a) plasma sprayed Al,O,
(b) flame sprayed ALLO;"*  (c) cold sprayed TiO,"* (d) vacuum cold sprayed ALO,"
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Fig.3 Typical morphologies of vacuum cold sprayed ceramic coatings: (a) PZN-PZT piezoelectric ceramic!'™

(b) LSGM electrolyte coating for solid oxide fuel cell™ (c) LLZ electrolyte coating for all-solid-state Li ion

batteries™ (d) YSZ corrosion protection coating”’
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Table 1 Spraying parameters of Al,O; coating for

vacuum cold spraying
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Fig.4 Morphology of Al,O; starting powders (a) and
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Fig.6 Schematic diagram of the preparation of TEM
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Fig.7 Surface morphology of vacuum cold sprayed Al,O; coatings at different gas flow rate:
(a) 3.5L/min, (b) 4.5L/min, (¢) 6L/min
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Fig.8 Surface morphology of vacuum cold sprayedAl,O, coatings at different spray pass:
(a)10 passes, (b) 20 passes, (c) 30 passes
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Fig.9 TEM images of the Al,O; VCS coatings: (a) low magnification of Al,O; coating, (b) SAD pattern of region
““A”” in (a); (c) high magnification of AL,O; coating; (d) HR-TEM image corresponding to region ““B~~ in (c)

(Inset C is a FFT image corresponding to region ““C>7)
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Fig.10 HR-TEM image of the Al,O; VCS coatings (a), (b) IFFT image corresponding to region ““A”” in (a),

(c) FFT image corresponding to region ““B”” in (a)
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Fig.11 Vacuum cold sprayed AlL,O; particles: (a) deposition unit (b) and deposition behavior'"
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