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Fig.1 Top surface morphologies of NiCoCrAlYTa splats deposited on mirror-polished K4169 substrate by different routes: (a, ¢) LPPS
and (b, d) APS
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Fig.2 Bottom surface morphologies of NiCoCrAlYTa splats deposited on mirror-polished K4169 substrate by different routes:
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Fig.3  Top surface morphologies of NiCoCrAlYTa splats
deposited on grit blasted K4169 substrate by different
routes: (a) LPPS and (b) APS
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Fig.4 Top surface morphologies of NiCoCrAlYTa splats deposited on mirror-polished NiCoCrAlYTa coating by different routes:

(a, ¢) LPPS and (b, d) APS
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Fig.5 Top surface morphologies of NiCoCrAlYTa coatings
deposited on K4169 substrate by different routes:

(a) LPPS and (b) APS
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(a) LPPS and (b) APS
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Table 1 Properties of NiCoCrAlYTa coatings

Route Oxygen content, Porosity/  Hardness, HVq s/
wl% % MPa

LPPS 0.4 1.4 5337

APS 4.2 7.6 2828
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Fig.7 Top surface morphologies of 7YSZ splats deposited on
different substrates: (a) NiCoCrAlYTa coating and
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Flattening Behavior of Thermally Sprayed NiCoCrAlYTa+7YSZ Particles
in Thermal Barrier Coatings

Yang Kun>??, Deng Changguang®??, Liu Min"?®, Kuang Zigi'*?, Zeng Wei"?*?
(1. Guangdong Institute of New Materials, Guangzhou 510651, China)
(2. National Engineering Laboratory for Modern Materials Surface Engineering Technology, Guangzhou 510651, China)
(3. The Key Laboratory of Guangdong for Modern Surface Engineering Technology, Guangzhou 510651, China)

Abstract: NiCoCrAlYTa splats and coatings were deposited on K4169 substrates by low pressure plasma spray (LPPS) and atmospheric
plasma spray (APS). The microstructures of the splats and some fundamental properties of the coatings were evaluated. Results show that
the splats collected by LPPS are disk-shaped, while the coating is quite dense with a low oxygen content. On the contrary, the splats caught
by APS mainly deposit as splash shapes, while the coating has high porosity and oxygen content. 7YSZ splats were deposited on the mirror
polished K4169 substrate and low pressure plasma sprayed NiCoCrAlYTa coating, and the microstructures of 7YSZ splats were also
observed. Typical disk-shaped 7YSZ splats with network of fine cracks and macro circle crack are found on the K4169 substrate; while the
7YSZ splat deposited on the NiCoCrAlYTa coating has some splash fingers around the central solidification core, the macro circle cracks
almost disappear and less network fine cracks are found, because the intermetallic bond coating can fill the thermal expansion mismatch
between substrate and ceramic splat.

Key words: thermal spray; splat; coating; NiCoCrAlYTa; 7YSZ
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