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Abstract: Using nano-agglomerated and sintered ZrQ,-7% Y,0; (7YSZ) powders as raw materials, columnar crystal
thermal barrier coatings (C-TBCs) were prepared by plasma spray—physical vapor deposition (PS-PVD) at Ni-based su-
per—alloys, and layered thermal barrier coatings (L-TBCs) were prepared by atmospheric plasma spraying (APS) for co-
marision. The constant temperature oxidization test of the two thermal barrier coating systems was also performed at
1000 C. The microstructure, high temperature oxidation behavior and oxidation failure mechanisms of the thermal barri-
er coatings were investigated using the X-ray diffraction(XRD) , scanning electron microscope (SEM), electron probe
microanalysis (EPMA) and energy dispersive spectroscopy (EDS). The results indicate that a TGO layer generates
quickly on the C-TBC at the beginning of the oxidation, and the growth rate of the TGO layer slows down after oxidation
for 50 h. The oxidation kinetics of the C=TBCs can be properly expressed by the quintic power function formula, howev-
er, the L-TBC oxidation kinetics curves accord with conventional quadratic parabola law. The C-TBC is oxided faster
than the L-TBC, however, the antioxidant peeling performance is better than that of L.—TBC.
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Table 1 Parameters of the spraying powders
Powders Purpose Chemical composition/ (w/ %) Particle size/pm Manufacturer
87Zr, 5.18Y, 1.35Hf, Fe, Al, Cr,
7YSZ Splat ' ) O, ¢ ’ 5-22 Sulzer—Metco M6700
Mg, Ni, Zn, et al
Bond 22-24Co, 19-21 Cr, 7.5-8.5Al,
NiCoCrAlYTa Or_l © ! ? N ) 15-45 Sulzer—Metco Amdry 997
coating 0.4-0.8 Y, 3.5-5.5 Ta, rest Ni

%2 PS-PVD.APS B2 7YSZAERETIESH
Table 2 Parameters of the 7YSZ thermal barrier coating prepared by PS-PVD and APS

Power/ Ar/ He/ Feed rate/ Carrier gas Stand - off Pre—heating  Current/
Equipment . .
(Lemin ') (L+*min ') (ge+min ') Ar/(L e+ min ') distance/mm temperature/C A
PS-PVD 128 35 60 2X9.0 16 950 938 2 600
APS 42 40 9 2X1.5 4 110 630
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Fig. 1 Cross section and surface morphologies of the C-TBC coating
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Table 3 Main component of the unmelted particles of
bottom and space of the C—=TBC coating Ca/ %)
Area Y Zr Hf
1 0. 20 73. 86 2.31
2 1.42 69. 68 1. 39
3 4. 00 70.11 1.45

Average 1. 87 71.22 1.72
7YSZ powders 5.18 87.00 1. 35
Bl 2 43t T 7TYSZ AR RwiiR & C-TBC

XRD fir b B3 . B P R, YSZ B R i 2l
ANEEE B FRAR A Y, O AR 2R ETR S 5 R AT
B AR Ry R WU 5 A ZrO,, Y, O [ ¥ 30U Jy A

ZrO, L 53] TR E S C-TBC iRk)Z.
°
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—~ o—T-ZrO,
= v—Y,0,
z
w
§ As- sprayed
o
= *
.Ju
& . YSZ Powers
* oo *%v0e® 00 o
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26/ (°)
Bl 2 YSZ ¥yR Kmiigkd C-TBC %21 XRD &l %
Fig. 2 XRD patterns of the YSZ powder and as—sprayed
C-TBC coating
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Fig. 3 Oxidation kinetics fit curves of the C-TBC and
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Fig. 5 Cross section morphologies of 7YSZ coating with different oxidation time at high temperature
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(b) Point 2 in Fig. 5(d)
K6 &5 (DH TGO ZHER T
Fig. 6 EDS analysis of the TGO layer in Fig. 5(d)
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Fig. 7 Morphologies of the C=TBC coatings before and after oxidation for 250 h
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