Ble H1H * om0 TR
2019 4% 1 J EQUIPMENT ENVIRONMENTAL ENGINEERING

© 17 -

ASEFBETFHERSZO. #ERXBEIZS
P RE IR 32
318%10,1b’ 52 10,1b’ E@ 10,1b’ Eikﬂb’ E/r%}fl-ruﬁ\/ 10,1b’ Eﬂﬁ 1b,2

(1.ARGTITWKZE a RRNZSTESMR, bib TS, WANSR 010051; 2 ARG EBXERES
REBREME, WSS 010051)

HWE.: B RAEKATE S F 4 SiZrOy R B sk S R4F . MABKERSWURKELEL, AR StZrO;
IIEIR B M B RE R L AR 4, Tk KA RAE B TR AR & Srzr0; ik &, didikitw
O LA R B 8 A T LA R AR A R R 8y vk, KA R B EMER EaL R ILE, KA
AL 09 TR EBRE, 1R 3B A8 IR e O 5 AU KA B0 B IK R 2, RSB RRA R R
AR, BR BUAIEE A 90 mm B, SIZrOy R ERARKERG, RRELBNAFEELD 153 um; Sk
RIEB 100 mm B, R EAIEARE R, BEE StZrOs k&P B ILE =48 t-Zr0,, 1600 C 4L 22 S 44
T, ME#A IR R A 3E K | t-ZrO, Z 7 0H & , #ALIE 360 h /5, m-ZrO, 89 T % 5 H G2 #38 Ae £ 27%., SrZrO,
BTG B ECH (8~10)x10° K™ (200~1400 C ) , KiA& #ALILAT A 6938 K, R 260 OB IK R 202 4 E1K
SrZrOs B ) #F R 2 AL 2L A 8] 69 38 KSR 38 g )y, A ALEE 360 h B SrZrO; R Ee T A 1.82
W/(m-K) (1000 ‘C )., SrZrOs/YSZ S EZRE W MAEIR 548 RJG, REHARBLE . & SrZrO; R ERMK Rk
IE AR 550 A, RARE 40 L/min, 4% % 10 L/min, "% %E % 100 mm, 2% 35.8 kW, K& #HAL32
BFIR] 6938 K, IR B P 69 5 AR m-ZrO, AR 4% AR B 0 Ik R BAe R L S1ZrOy/YSZ SRR E A RER R
IR F T SrZr0; £ BRE

KEF: KAF B TR, SrZrOs; ABRE; A%

DOI: 10.7643/ issn.1672-9242.2019.01.004

FESES: TG174 ERFRIRED: A

XEHS: 1672-9242(2019)01-0017-07

Process and Properties of SrZrO3z Thermal Barrier Coating Prepared by
Atmospheric Plasma Spray

MA Bo-1e'™'"®, MA Wen'™'"®, HUANG Wei'™'", BAI Yu'*'®, JIA Rui-ling'*'"°, DONG Hong-ying'"*
(1. a. School of Materials Science and Engineering, b. School of Chemical Engineering, Inner Mongolia University of

Technology, Hohhot 010051, China;
2. Inner Mongolia Key Laboratory of Thin Film and Coatings Technology, Hohhot 010051, China)

ABSTRACT: Objective To explore the optimum spray parameters of the SrZrOs coating prepared by atmospheric plasma spray
to obtain the better melted coating with higher deposition efficiency and research the thermophysical properties and thermal cy-

cling behavior of the SrZrO; coatings. Methods The SrZrO; thermal barrier coatings were prepared by atmospheric plasma
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spray (APS). Taguchi design of experiments (DOE) was employed to investigate the effect of different spray parameters on
powder melting and coating deposition efficiency; and a scanning electron microscopy (SEM) was used to analyze the melting
status of the SrZrO; coating. Thick coating was prepared with the optimized spray parameters. And the thermal expansion coef-
ficients, sintering shrinkage kinetics and thermal diffusivities of the SrZrO; coating were measured with high-temperature dila-
tometer and laser flash method, respectively. Results The highest deposition efficiency of the SrZrO; coating was obtained at a
spray distance of 90 mm, with a maximum single-pass coating thickness of 15.3 um; while the coating melted more completely
at a spray distance of 100 mm. The content of the secondary phase t-ZrO, developed in the as-sprayed SrZrO; decreased and
disappeared gradually upon heat-treatment at 1600 “C; while the content of m-ZrO, gradually increased to 27 wt.% after
heat-treatment at 1600 °‘C for 360 h. The thermal expansion coefficients of the SrZrO; coating was 8-10x107% K™'(200 C-
1400 ‘C), that decreased gradually upon heat-treatment. The thermal conductivity of the SrZrOj; coating increased first and then
decreased with the prolonged heat-treatment time, that was 1.82 W-m™-K™' (1000 °C) after heat-treatment for 360 h. The fur-
nace cycling lifetime of the SrZrO;/YSZ double ceramic layer coating was 548 cycles with the fully spallation of the coating.
Conclusion The optimum spray parameters of the SrZrO; coating are as follows: arc current 550 A, argon flow rate 40 L/min,
hydrogen flow rate 10 L/min, spray distance 100 mm, power 35.8 kW. The thermal expansion coefficient and thermal conduc-
tivity of the SrZrO; coating decrease with an increase of the secondary phase m-ZrO, with the prolonged heat-treatment time.

The thermal cycling lifetime of the SrZrO;/YSZ double ceramic layer coating is much longer than that of the SrZrO; single ce-

201941 A

ramic layer coating.
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