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Sintering-stiffening Behavior of Plasma Sprayed La,Zr,O, Thermal Barrier

Coatings During High Temperature Exposure
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(State Key Laboratory for Mechanical Behavior of Materials, Xi” an Jiaotong University, Xi’ an 710049, China)

Abstract; The sintering of thermal barrier coatings leads to the stiffening during high temperature service, and thereby causes
coating cracking and peeling failure. Therefore, understanding the coating sintering law is the premise of coating design, prepa-
ration, lifetime prediction and process optimization. La,Zr,0, thermal barrier coatings were prepared by plasma spraying technol-
ogy. The high temperature thermal exposure test of coating was carried out at 1250 °C. Firstly, the mechanical properties of the
coating during high temperature sintering were characterized. Subsequently, the high temperature sintering-stiffening mechanism
of the coating was revealed from the perspective of pore structure. Results show that the as-sprayed La,Zr,0, coating is a typical
layered structure with a hardness of (405+20) HV, ;. The coating exhibits a first fast sintering and then slow hardening tendency
after high temperature exposure, and the coating hardness after 200 h thermal exposure is increased by 80%. The analysis of the
coating structure shows that the phase of the coating remaines unchanged, but the porosity of the coating shows a first fast de-
crease and then slow decline. After the coordinate axis transformation, it is found that both hardness and porosity exhibites a two-
stage characteristic with a critical duration of 10 h. The quasi-in-situ observation of the pore structure suggests that the initial

healing of pores proceeds very fast in a form of multi-point contact, and that the subsequent healing slows down in a form of sin-

KR EE: 2019-10-14; f&EIBHF: 2020-03-28
BREEE: BHEE(1977—), HOX), BFZ, WL BFRAE: RETHE; E-mail: yg@ xjtu. edu. cn
BEEWH: B A AR S (51801148 )5 [H M+ )5 B 2 & & (2018M631151, 2019T120903 ) ; Bk 74 4 T + )5 2E &
(2018BSHYDZZ59) ; HZR “T A" Eitt “ HAERRAA SHFFHR” Lo
Fund: Supported by National Natural Science Foundation of China (51801148), China Postdoctoral Science Foundation (2018M631151,
2019T120903) , Postdoctoral Science Foundation of Shaanxi Province (2018 BSHYDZZ59) and National Program for Support of Top-notch
Young Professionals
S| AR, AR, 2% M, 5. BT B LayZr, 0, IR Z RIRGEATEAT N[ I]. HEZFM TR, 2020, 33(2) : 119-126.
TANG C H,LI G R, LIU M ], et al. Sintering-stiffening behavior of plasma sprayed La,Zr, 0, thermal barrier coatings during high
temperature exposure [ J]. China Surface Engineering, 2020, 33(2) . 119-126.



120 b B X @ L IE

2020 4E

gle-contact and growth. Therefore, this can be responsible for the two-stage sintering mechanism of the La,Zr,0,, which makes

fundamental contribution for the development of high performance thermal barrier coatings.
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Table 1 Plasma spraying process parameters

Parameters Value
Arc power/kW 36
Plasma gas (Ar) flow/S(L-min™") 55
Plasma gas (H,) flow/S(L-min™") 5.5
Spray distance/mm 110
Torch traverse speed/(mm-s™") 600
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(b) Polished cross-section
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Fig. 1 Surface topographies and polished cross-sectional structure of LZO coating
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Fig. 4  Evolution of polished cross-section of LZO coating during thermal exposure
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