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Design of Zirconia-based material for Thermal Barrier Coating
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Table 1 The Composition of Gd,Zr,0; and Y,0; doped

Gd>Z1,0; (Wt%)
Y50, Gd»0; 710,
GZO 0 59.50 40.50
Y-GZO 3.55 55.95 40.50
| ysz 8.05 0 91.95

EF Y-GZO 2 GZO £ YSZ & B¢ zAe=R
1500 °C 7+#) w3k 228t

vz AZE YSZ, Y-GZO, GZO YEe=
EBPVD IZ® & AAFATH E ¢FuvHALOy) 7]
#9e) YSZ & FY F Y-GZO & GZO & ol F
Zo0® 3¥39tl EBPVD FAY RALE Fig 1
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& AAsen, B s8] 2EE 900 °C
FAsGT gAGFEE FHI2 g =7 ¥u
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2 9Eglen =% §90] nl2A ¥EE A
9|(Electron Beam)9] 7|8} X & =Hsgirh =
g Al Azl ¥ (Electron Beam)?] &3 10kw, A
L 7.5kv gom AFHE 280~320mA B FA Y
o BAsE dAE AgH FAHE AL
27] $18te] Sce/min o FHLE ALE EHFU
v} #2¥ &% oF 05um/min & ¥ EE X
Azt o] 3" #elort =¥ HE A
oF 30 & A=A 99 &L Table 2 o YERY
Qe Y AHe BALE= Fig 2 9F ok

Table 2 The parameters of EBPVD condition

Controlled Parameters Depositioh Conditions
Substrate Temp 900°C
Target Source YSZ, Y-GZO, GZO
Vacuum < 107 torr
Gas flow 0, gas : 2.5¢c¢/min
Deposition Time 30~40min
Generating Power 3.75kW

Fig. 1 Schematic diagram of EBPVD process
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Top Coating(¥SZ, GZ0 or Y-GZ0)

Substrate(AL,O;) f

(b)

Top Coating(Y-GZ0) Bottom Coating(YS7Z)

Substrate(AL0;) f
Fig. 2 Schematic diagram of (a) Single layer and (b)
Double layer
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Fig. 3 Schematic diagram of Vickers indentation
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Y-G70

GZO

Fig. 4 Stress contour of single-layer TBCs for various top-coat materials, (a) YSZ (b) Y-GZO and (¢) GZO
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Fig. 5 (a) Elastic modulus and (b} Hardness from nano-
indentation for YSZ, Y-GZO, and GZO
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Fig. 6 Stress t single and double layer TBCs for various top coat and materials (a) YSZ (b) Y-GZO and (¢) Y-GZO/YSZ
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Fig. 7 The comparison of hardness for YSZ and Y-GZO
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