o516 HH 3 1) PEAaEEFIR 2006 4 3 1
Vol. 16 No. 3 The Chinese Journal of Nonferrous Metals Mar. 2006

XEHS: 1004~ 0609(2006) 03 ~ 0482 ~ 06

H e T RER K IR E AR BB A B R

WO, TR, ERER, B A, R, SR
(L JESCHRTIZCRBE SR RBFAIT, L3 100044;
2. PHIK FORRRE S TREEBE, Kb 410083)

OF: LRGSR A 0 SR TR A O BRSPS T AR S 4 T 4K S
VR 2 . PR T BB XS AT OO A SR B 1 LA R G R UEAT 0T, OF R (R A
HRIE R AEATIE 45 AW, DUORGEHARIRE AT RSO, MFHN L1 W/(m» K), RIS A5
FEJg 47 MPa, JFAMHT T ¥R 0K G5 K LUk 2 6 ) B0, 00 T DA 3k 2 B 00 AL 98 45 0 0 0k
RT7%

RUEI: ARG HABR S TR UL Mo B e AL

FEDES: TC 174 XERFRIRED: A

iy

H

Microstructures and properties of
nanostructured TBCs fabricated by plasma spraying
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Abstract: The nanostructured thermal barrier coatings ( TBCs) were fabricated by atmospheric plasma spraying
(APS) with nanostructured yttrium partially stabilized zirconia ( YPSZ) powder feedstocks. Scanning electron mi
croscopy (SEM) and X-ray diffraction (XRD) were applied to analyze the microstructures and phase compositions of
the nanostructured powder feedstocks and coating. The results show that the thermal conductivity of the TBCs is
1.1 W/(m * K) and the bonding strength of the TBCs is 47MPa. The model of the bonding strength and thermal
conductivity of the nanostructured TBCs was presented. The relation between microstructures and properties of the
nanostructured TBCs was discussed. And finally, the way of optimizing microstructure and increasing properties of

nanostructure TBCs was defined.
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Table 1 Parameters of fabricating nanostructured PSZ feedstocks

Rotation speed/  Feed rate/  Entertemperature/  Outer-temperature/ Heating rate/ Holding temperature/ Holding time/
(re min~ ') (L* min~ ") (¢ C (C* min™ ') C h
10 000 1 300 100 5 1250 2
R2 HETARBERE S ARG AERE T E5 8

Table 2 Parameters of plasma spraying as fabricating nanostructured T BCs

Power/ Ar primary gas/ H> secondary gas/ Spray distance/ Feed rate/ Ar carrier gas/
kW (L * min~ ) (L * min~ 1) mm (g* min~ 1) (L * min~ 1)
35 50 10 110 30 3.5
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Fig.1 XRD patterns of

nanostructured feedstocks(1) and coatings(2)
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Fig. 2 SEM images of nanostructured Y203
partially stabilized ZrO2 pow der feedstocks

(a) —Feedstocks; (b) —Ultrafine particles on surface
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Fig. 3 SEM images of cross-section of

plasma sprayed nanostructured TBCs
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Fig. 4 SEM images of free-surface of

plasma sprayed nanostructured TBCs
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Table 3 Comparison of properties of

nanostructured T BCs and conventional T BCs

Bonding strength/ Thermal conductivity/

M aterial M Pa (Wem'eK 1)
Nanostructured T BCs 46.7 1. 10
Conventional T BCs 33.8 121

Bl 5 BT N AR SR AR TR SR 5 5 P S AR
R AR TAL R ROK g M AR TR R TS,
HFAR G E R RE I, WR)ZHT R ET
T, AR T X R E P RE R W R
1+ T NG OK G5 A ik JR AR P 45 AR

TR)R S A T R OR TR R R SR A



. 488 = AT € 4 4

2006 1 3 H

o=

g\lanostructured TBCs

7Bond coating

CreigE

(b)

B 5 guoKaity i)z 4 G o X AT R R
Fig. 5 Model of bonding strength(a) and

thermal conductivity(b) of nanostructured T BCs
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Fig. 6 Microstructure of interface of coating
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