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Microstructure and Properties of Plasma Sprayed Nanostructured Thermal

Barrier Coatings Before and After Laser Glazing

Hao Yunfei Tian Zhijie Liu Tao Gao Yanjun Zhu Qiankun
(Capital Acrospacc Machincry Company,Beijing  100076)

Abstract The nanostructured zirconia TBCs were manufactured by atmospheric plasma spraying with
the nanostructured zirconia agglomerated powders, and the CO); laser beam with the continuous wave was ap-
plied to the laser glazing of nanostructured TBCs. The microstructures, microhardness and thermal shock re-
sistance of nanostructured TBCs and as-glazed TBCs were systematically investigated compared with conven-
tional TBCs. The results show that the nanostructured TBCs exhibit a unique complex microstructure consis-
ting of columnar grains and non-melted or partially melted nanosized particles, while the microstructure of
the as-glazed coatings is a combination of the columnar grains in the fracture and the equiaxed grains on the
surface. The expeirimental results of the microhardness and thermal shock resistance present that the nano-
structured coatings and the as-glazed coatings possess better properties than the conventional coatings. So the
hybrid process where the nanometer technology and laser glazing are combined with atmospheric plasma
spraying to prepare TBCs is revealing a high potential for the improvement of TBCs properties.

Key words Atmospheric plasma spraying, Nanostructured zirconia TBCs, aser glazing,Microstructure and properties
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Tab. 1 Air plasma spraying parameters

BE R ERANE RAKE BEHE=E 5 i B
/V JA /Lemin™'"  /Lemin™' / g+min™' = /mm
58.3 500 50 8 15 120

£2 HBAXEBRIESH

Tab.2 Laser glazing processing parameters
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Tab.3 Comparison of results of microhardness

measurement for different TBCs HV

WA EHMELERE PWAEAERE BHALEBELERE
1 407.6 817.9 1954, 1
2 511.3 795.6 1642, 5
3 486.5 933.2 1797.5
4 614.2 916.7 1704. 3
5 451. 8 846.2 1639. 8
6 607.0 807.3 1594. 4
7 542.9 904.5 1590. 8
8 421.0 975. 8 1891. 8
1 505.3 874.6 1726. 9

2.3 HMmEMEELRR

WHLEAL S R 2 40K S S AR I B R
HEFEET 1 000°C BH i 43514 68,165
396 W R A K E AL A R R W & ik 2, Kt
P Re BRI TH RS .CAFRIEEW 2.4 5
MOCEERZENFIGEN 5.8 5. 0 F B AP
ik PR RE VR AT A B A7  BOG TS 9K A A BE B i
FEabriahhrge s iy, DL B =R E R E Z B L
J& B R R R B b T 1 BE L SR E A R ERY R
SRR 2 A IR
2.3.1 BHEUERERE

(OB ST R )Z R AR E Mg RER
TE RS H 00 g L i A ) = 5 A R R T A N g

(OMEBEEEMY - BEPHELMKRERER
AN U] # L B A A0 B R R A R AR R T B A BIDRS
HEREE, FHA RN RS2 Eem s K.,

() AHAS R H1 3% B Poh s 2 U TRTE B A
B B P4 o i ik 58 L R AR AR A AR R
2.3.2 WMKEUBENERE

(DR 382 9 T B B0RT LLA 30 5% B A
15 A I Bl K ORL L R /N FL AR FL R T LA A0 R
PR B RER ISR T RENIH. R~
FTHRERHSY E,

OOREZE R IR BB B, KR T 2ER
FLBRAR KA, EE R SCNFLE <0 pm BIRIFLER,
WA FF RSN S A TS AR Z .

(OAAER 7 Bt g oL A AT AR AR 7
2.3.3 HAXEBMAKELENELRE

CUY PR 7 - W T8 A R 2 1) SMEE AR 4, AR 45
) 2 [B) A7 76— 72 W TR B, 7 DL BR B 7 515 5 A

CFE5 105 7))

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn


http://www.fineprint.com.cn

