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Study on structure and properties of
zirconia thermal barrier coating
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Abstract: The failure mechanism of thermal barrier coatings was analyzed based on the research
of adhesive strength, thermal insulation property and thermal shock resistance performance of zirconia
thermal barrier coating (8YSZ, ZrO,+8%Y,0;) on hot end parts of liquid engine. A conclusion that the
mechanical property, thermal insulation capacity and thermal shock resistance performance of thermal
barrier coatings prepared by nano powders are better than those of the traditional thermal barrier coat-
ings prepared by micron powders is offered in this paper by analyzing the difference of the two kinds
of coatings. The technology of thermal barrier coatings prepared by nano powders is important for the
research of new thermal barrier coatings.

Keywords: zirconia coating; thermal insulation capacity; thermal shock resistance; failure mecha-

nism

PR LR TARRCE, X ER A L AT
AT R BB, I HAX BRI
Mk, LOUEINURE. AT, 24 ML — R R
WEFEMEANSREAR, EREIVEE  SHPEEERIN BA LR S R A=

0 5l

il

R EH: 2013-08-05; ##EIHH: 2013-09-16
TEEHEAN: Bk (1984—), B, L, BEas AP Eiit 5k


















54 kw0 Ot

20134 12 A

JEZ. ATUEHBREREBK, Mgk
REEFBLA, PELBRPIERAEER N S8
K, MIAEEERSEE ., AXPHNBNER
8YSZm HBRM: 2 RGN K 8YSZn $BRIR 2 5
BEMR, EAMITKE—#, e, , E
ARG EERRPIEE,; REXOAER,
HE. BIARK (5) ATLARIER

a-cc &« (abc _acc )

FREL, vk RE PR R BB, WERET
FERBHIBAR N B, TRt REBYT .

AT

3 it

1) 9K 8YSZn WREMIN T4 8YSZm B2
HABRNERRE, MIRRERIERRENS
FIRERE T 28.6%.

2) £ 1100 CHIFIFET, 449k 8YSZn %2
HAESE 8YSZm IREHIFRHBIRET. 548 8YSZm il
4K 8YSZn B EHREHIRE 254 35 °CHI 60 C,

3) 7£ 1 000 CH1 1 200 CHIMEERET, 9
Kk 8YSZn IREH ARG R MPIAERE, BN
JZBITT IR KRB PRL IR T BB
YR, BRENRNERREMRFHRELL
—ERERHET, BERBERERMEREFH
B A EHE,

4) YR EMEEE AR RS R
BB FIRIRE, RERE H TR,

be * /"bc

S :

[1] PADTURE N P, GELL M, JORDAN E H. Thermal bamer
coatings for gas—turbine engine applications [J]. Science,
2002, 296(5566): 279-284.

[2] UWE S, CHRISTOPH L, KLAUS F, et al. Some recent
trends in research and technology of advanced thermal
barrier coatings[J]. Aerospace Science Technology, 2003,
7(1): 73-80.

(3] #EM, B, XIRRIR. A% KPR E R
FEIBFEN. A2 24, 2000, 21(1): 7-12.

[4] BEELE W, MARIJNISSEN G, VAN L A. The evolution of
thermal barrier coatings status and upcoming solutions for
today’s key issuegJ] Surface and Coatings Technology, 1999,
120(1): 61-67.

(5] MBHE. ErEREM R IRZ(M]
2004.

[6] FtEAE, SRASAK. B TR SIE (M) JLA: BEd AR,
2010.

(7) FEM. ik TRM). Jb5t: HHERE AR, 2009.

[8] #EE, BT, 0T, & HEEGE TRIRG ST
H AR AR EIRIZIT ST R BREIA 2011, 3(2):
1-15.

[9] ASL S K, SOHI M H. Effect of grit-blasting parameters

CAEE: e Tk s RRAL,

on the surface roughness and adhesion strength of
sprayed coating(J]. Surface and Interface Analysis, 2010,
42(6/7): 551-554.

[10] WANG L, WANG Y, SUN X G, et al. Influence of pores
on the thermal insulation behavior of thermal barrier
coatings prepared by atmospheric plasma spray[J]. Mate-
rials and Design, 2011, 32 (1): 36-47.

(#iE:.TRE)



