‘_‘i. N »
Hl:%tei RESEARCH

YSZ - Ti,SiC, b2 BRI e i H @ADL

BExLE i khw R, EEELERRESLE K’
(1. Bk FMaA4E D45 %, g 200444;
2. P EAE T AALE R SA FRv 4R 8], B 200241 )

[HEZE] KRR TiSIC, M AFA A&, AR KAF B Frkfney e YSZ-Ti;SIC, ik s &R 3R E.
M Z iR TR BB BT, Bt SN B AT 0 7 KA R B A BTG L, St AR B T 1050°C = A A5
PHRATE B AL BT TR B B AL B AT )G W AR AR T SR R I TR BT 93 TigSIC, ETRIR G 0 A
TiC 55 SiO,, #4285 ik B A @ ML E A TiO,, W E A TiO, #= Si0, At X E 4 # . £ afsdfd, Zun
89S F BALE R, SIO, 5 TiO,, M & ¥ # 4% h) 69 BAL B R W7 347, BACH B AR R AN L. s, £ SO, 5
TiO, A e B A5 ARG E L L AR A —F RN N, BT A6 R, REA DAL,

KPR MR E; FHToh; AEE; 2B A4; 24 MAX 48

L

N

YSZ-Ti,SiC, Thermal Barrier Coating and Its Self-Healing Mechanism Under
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[ABSTRACT] As a new self-healing agent, Ti;SiC, was added into yttria-stabilized zirconia (YSZ) thermal barrier
coatings. By atmospheric plasma spraying (APS), thick coatings were prepared using an YSZ-Ti,SiC, mixing powder. To
observe oxidation and self-healing behavior, cracks were prefabricated on the surface of YSZ-Ti,SiC, coating by uniform
external load. The prepared samples were then isothermally treated at 1050°C in air. The phase and morphology evolution
of the coatings, as well as the self-healing behavior were investigated via several analyzing methods. The results showed
that a part of Ti,SiC, was decomposed into amorphous SiO, and TiC after spraying and a double layered structure composed
of a TiO, outer layer and a TiO,+SiO, inner layer was formed after isothermal treatment. In the process of self-healing,
oxidation of the healing agent in the coating led to the growth of silicon oxide and titanium oxide in the cracks. These
oxides gradually filled the cracks due to the diffusion-controlled oxidation. Meanwhile, the compressive stress induced by
the volume expansion due to SiO, and TiO, growth in the crack enhanced the healing effect. Eventually the prefabricated
cracks were healed.
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Fig.1 Morphologies and particle distribution of powders for plasma spraying
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Fig.2 Method for fabricating coating cracks
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Fig.3 XRD patterns of YSZ-Ti;SiC, coating before and after heat treatment
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Fig.4 SEM images of YSZ-Ti;SiC, coatings before and after heat treatment
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Fig.5 Element scanning maps of YSZ-Ti;SiC, coating surface after heat treatment at 1050°C for 4 h
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Fig.6 BSE-SEM image of the cross-sectional morphology of
YSZ-Ti;SiC, coating after isothermal treatment
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Table 2 Elemental composition of the points in Fig.6

L R Si Ti Zr 0
A 15.09 14.47 0 70.44
B 16.33 34.64 3.62 45.41
C 24.06 16.61 0 59.33
D 1.12 29.09 6.61 72.18
E 0 20.40 6.17 73.43
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Fig.7 Healed crack morphology and elemental composition of
YSZ-Ti,SiC, coating after isothermal treatment at 1050°C for 4h
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Fig.12 Specific heat and thermal diffusion coefficient of coating
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