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Abstract ; Titanium alloys are widely used in aero-engines. Titanium fire will occur under extreme situations, such as in-
tense impact and friction, consequently causing fire all over the whole engine. An effective way to avoid the accident is to
coat fire-resistant coatings on titanium alloy. This fire-resistant coating consists of a ceramic thermal insulation layer and a
metal-based abradable seal layer. However, cracking may occur at the interface between the ceramic layer and the metal
layer during service. Given that, this study aimed to enhance the crack resistance based on surface roughening design of
the ceramic layer. Firstly, the heating and speeding processes of hollow and solid yttria-stabilized zirconia ( YSZ) powders
in plasma beam was investigated by simulation and experiment, and the dominant parameters regulating powder melting
state were obtained. The rationality of simulation results was verified by the deposition of individual splats. Furthermore,
surface morphology of the ceramic thermal insulation layer was tailored. Based on the simulation results, the main part of
the thermal insulation layer was prepared under a higher spraying power with fully melted powders. In contrast, the surface
of the thermal insulation layer was deposited by a lower power with semi-molten powders. In this way, a thermal insulation

layer can be prepared to both have high inside thermal

WA EHER. 2022-09-23 EEEE. 2022-12-29 insulation and large surface roughness. This is beneficial

to improve the interface adhesion between the ceramic lay-
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er and the metal layer, which would support the long-life
protection of coating.
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Tabele 1 Bond coat spraying process parameters

Parameters Value
Plasma gas (Ar) pressure/MPa 0.5
Plasma gas (Ar) flow/ (L -min™") 45+2
Plasma gas (H,) pressure/MPa 0.5
Plasma gas (H,) flow/ (L +min™") 622
Chamber pressure/MPa 0.5
Carrier gas flow/ (L ~min”") 6x1
Arc current/ A 600
Arc voltage/V 60
Spray distance/mm 120
Torch traverse speed/ (g -min™") 60+2

*2 RAEBRIZSH
Table 2 Ceramic coat spraying process parameters

Parameters Value

Plasma gas (Ar) pressure/MPa 0.5
Plasma gas (Ar) flow/ (L -min™") 45+2
Plasma gas (H,) pressure /MPa 0.5
Plasma gas (H,) flow/(L +min™") 82
Chamber pressure/MPa 0.5
Carrier gas flow/ (L +min™") 5+1
Arc current/A 600

Arc voltage/V 65

Spray distance/mm 80
Torch traverse speed/ (g -min™") 43+3
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Fig. 10 Surface and section morphologies of zirconia coatings at different powers: (a~c) 21 kW, (d~f) 36 kW

B 11 AR YSZ BEPRIZE ZAIES (a~e) SORUBEE AL () : (a)21 kKW, (b)24 kW, (¢)28 kW, (d)32 kW, (e)36 kW
Fig. 11 3D morphology (a~e) and roughness variation (f) of YSZ thermal insulation layer under different power: (a) 21 kW, (b) 24 kW,

(¢) 28 kW, (d) 32 kW, (e) 36 kW
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