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Advanqed-l_-’lybrld Coating Technology Towards Remanufacturing & Carbon Neutrality
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@ Developing a new coating regime for advanced dense and porous ceramic coatings.
@ Microstructural control & coating design to add surface functions on 3D objects.
@ Comprehensive development from starting powder, suitable coating technology to realize the required performance and opening new directions.
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Hybrid aerosol deposition (HAD) has been proposed as a new hybrid process for the fabrication of ceramic coatings. The process is based on the
utilization of mesoplasma in the conventional AD method. The utilization of the mesoplasma significantly compensates for the low deposition rate of the
AD method, enhances the microstructure of the conventional thermal spray coating, and assists in the deposition of dense and thick ceramic coatings at
room temperature. Furthermore, the HAD deposition mechanism enables the controllability of coating microstructure from porous to dense structure as
well as the 3D deposition.
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Concept of HAD HAD plasma 3D deposition Benchmark process comparison
sol deposition modell p effectl] Thermal spray modell heat effectll 7
R om temp.-strong adhes oatlngs mid temp.-high deposition rate Coating Thermal Spray Advanced AIST technologies
Process APS SPS dc sys. HAD AD
.O.O.OO. sol powder mat | O.O.O.OO. ArS Yy
¢ : o hy Se / ™~ $ : S :o. o Coating :'-}E FErey
o - sample | gEoass | DR s s | TST2008
Starting ‘ 30—100 pm 0.03-0.5 pm 1-10 pm 0.3-3 pm 0.1-0.7 um
Feedstock Dry Suspension Dry Dry Dry
In plasma Melting Vapor.+ melt Melting Surface activate | Consolidation
10 um: Dense Thickness, um 10-1000 3-150 10-500 1-100 0.5-40
homogeneous 1
o coating Lo Deposition rate | 10-50 um/pass | 0.5-3 pm/pass | 5-25 pm/pass 0.4-2um/pass 0.1-1um/pass
Mode switching .-
Porosity % 10-30 7-20 4-10 1-4 <1
*induction heating HHEEa
- pressure sl Hardness, Hv <900-1000 ~ 900 ~ 1200 ~ 1800 ~ 2100
i Phase trans. Yes Yes Yes No No
3D coating O O O O A
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Mlcrostructure control from porous to dense with bulk like properties SEHE AT BE 7L B 45 - A Bt

Coating | Hardness
DenseAIO3 | phase Hv - 7 5 5 v 7 A—7 4 v 7
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Design & trial of advanced ceramic coatings
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