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Table 1 Parameters of atmospheric plasma spraying

Parameter 8YSZ NiCrAl
Current/A 580 550
Flow of Ar/L-min” 45 7
Flow of H,/L-min" 6.5 12
Flow of N,/L-min" 4 4
Powder feed rate/r-min’' 5 12
Spraying distance/mm 120 110
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Table 2 Parameters of the laser equipment

Parameter Value
Input energy/W 8
Pulse width/fs 200
Pulse repetition frequency/MHz 1

(2 Scanning path
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Fig.l Schematic diagram of femtosecond laser processing
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Fig.2 Morphologies of the perforated coating before static oxidation: (a) OM image of laser inlet; (b) OM image of laser outlet; (c) SEM image of

the cross-section
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Fig.3 SEM images of the cross-section of the perforated coating after static oxidation at 1000 °C for various durations: (a) 1 h and (b—c)10 h;

EDS spectra of point 1-6 in Fig.3a-3c (d-i); SEM image and EDS mappings of the cross-section of the perforated coating after static

oxidation for 10 h (j)
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Fig.4 SEM images of the cross-section of the perforated coating after static oxidation at 1000 °C for various durations: (a) 50 h, (b) magnification

of area A in Fig.4a, (c) magnification of area B in Fig.4a, (d) magnification of area C in Fig.4a, and (e—f) 100 h; EDS spectra of three points

in Fig.4b (g-i)
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Fig.5 SEM images of the cross-section of the perforated coating after static oxidation at 1150 °C for various durations: (a) 1 h, (b) 2 h, (c) 10 h,
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Oxidation Mechanism of Thermal Barrier Coatings with Air-Film Cooling Holes
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(1. Beijing Institute of Technology, Beijing 100081, China)
(2. Beijing Institute of Technology Chongging Innovation Center, Chongqing 401120, China)
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Abstract: Aiming to explore the oxidation mechanism of thermal barrier coatings with air-film cooling holes, in this research, femtosecond laser
was used to prepare the thermal barrier coatings with air-film cooling holes. The microscopic morphology of the air-film cooling holes was
observed, and the static oxidation of the perforated thermal barrier coatings was studied at 1000 and 1150 °C. The growth rate constant of
thermally grown oxide (TGO) of the perforated coating is 0.372 um’>-h™ after the static oxidation at 1000 °C. The thickness of TGO is increased
rapidly and then slowly with the prolongation of the oxidation time. After the static oxidation at 1150 °C, the growth rate constant of TGO of the
perforated coating is 1.26 pm*-h', which is slightly larger than that of the unprocessed coating. After oxidation for 100 h, the thickness of TGO at
the interface of the ceramic layer and the bonding layer is 11.610 um, which is close to that of the unprocessed coating. The results show that the
growth rate of TGO at the interface of the ceramic layer and the bonding layer is significantly increased and the oxidation process is accelerated
with the increase in oxidation temperature. At the same oxidation temperature, the air-film cooling holes accelerate the growth rate of TGO during
the short-time oxidation process, which has little effect on the thickness of TGO after oxidation for 100 h.
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