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PR B 5 T R 45 2 S T O AN S, iR L BT

” _dopm
Bl 1 TiAl &3R04 BUn/YSZ HER 2 2R 1 Ak i T30

Fig.1 SEM morphologies of surface (a) and cross section (b) of

TBCs
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PP 2R E 4R E TIAl & &b iR S g .
2.3 S4B

KIMPURY HBUER/YSZ #EIRZH TiAl &4 1E 900
F11000 °C 7S AL AS [F] I A () XRD 437 45 543 1l 4
K3 MK 4 Fron. MWEIFRRT LA, BRI ZEARA
LAY XRD Bk A R AE R AR, 2 PP %4

F1 B 1b i HIR/YSZ RIERETRE B REE DR
Table 1 Element contents of different zones of TBCs in Fig.1b
by EDS (at%)

Zone O Al Ti zr Y cr Np constitute
phase
[ 7432 2448 120 - -  YSZ
I - 7142 2605 - - - 153 TiAls
I - 61913495 - - - 214 TiAl

v - 4598 50.57 0.79 2.69 TiAl
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Fig.2 Isothermal oxidation kinetic curves of samples at different

temperatures (a) and oxidation rate curves (b)
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Table 2 Fitting equations of oxidation curves at different

temperatures
Temperature/ . . Fitting
C Fitted equation degree, R
900 y=0.02145+0.00177In(t-1.87373)  0.95499

1000 y=-0.2621+0.08805In(t+22.47889) 0.97730
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Fig.3 XRD patterns of diffusion aluminum/YSZ TBCs after
oxidation for different time at 900 C
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Fig.4 XRD patterns of diffusion aluminum/YSZ TBCs after
oxidation for different time at 1000 C
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5 YURY BEEIYSZ FABRIRZ I TiAl & 47 900 F1 1000 °C 7 & L IO TSR
Fig.5 Surface morphologies of diffusion aluminum layers/YSZ TBCs before oxidation (a) and after oxidation at 900 ‘C (b) and 1000 C (c) for

100 h
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Fig.6  Cross section morphology of diffusion aluminum/YSZ
TBCs after oxidation at 900 and 1000 ‘C for 100 h

*3 6a P A[EXIE A EDS S #4E R
Table 3 EDS results of different zones in Fig.6a (at%)

Zone (0] Zr Y Al Ti Cr Nb

I 76.32 2250 1.18

I - - - 68.24 31.76
il - - - 60.98 36.50 0.62 1.90
v - - - 4498 5158 0.79 2.65
1 7594 274 - 19.86  1.46
TGO 2 7211 1.68 - 20.21  6.00
3 36.26 0.03 - 33.69 30.02
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2 Al JGER S BRGNS B A A, TR R R R A
XA WK R T R AL 1 58 B e R SR, A 22 T3
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Preparation and High Temperature Oxidation Resistance of Thermal Barrier Coatings
on Ti-Al Alloys by EB-PVD

Wu Xiangging, Xie Faqin, Tian Jin, Xiang Jiayi
(Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Al-diffusion/YSZ thermal barrier coatings (TBCs) were deposited on Ti-Al alloys by electronic beam-physical vapor deposition
(EB-PVD). The microstructure and phase constituent of the TBCs before and after high temperature oxidation were analyzed by SEM,
EDS and XRD. And the high temperature oxidation resistance of the TBCs was measured. The results show that the top YSZ TBC is
composed of non-equilibrium tetragonal t-ZrO,, which has a dense columnar microstructure. The high temperature oxidation resistance of
TBCs is much higher than that of the substrate. The oxidation kinetics obeys the logarithmic law. The oxidation rates are 2.2 <10°
mg/cm? h and 1.14x10° mg/cm? h at 900 <C and 1000 <C, respectively. During the high temperature oxidation, the element diffusion
occurs between the bond layer and the substrate and the interface vanishes. Thermal grown oxide (TGO) layers are formed between the
surface layer and the bond layer.

Key words: Ti-Al alloys; EB-PVD; thermal barrier coatings; high temperature oxidation
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