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Abstract  The effect of alloy compositions of the bond coating on the plasma sprayed- thermal barrier coatings was in-
vestigated. The performance of the coating composed of Rene80/NiCrAl/ZrQO,- CeO.- Y.0s and Rene80/CoNiCrAlY/
Z10,-Ce0,- Y05 was evaluated by isothermal and thermal cydlic test in an ambient atmosphere at 1150°C. The failure
of Rene80/NiCrAl/ZrO,- CeO.- Y,0; coatings was occurred at the bond coating/ceramic coating interface while Rene80
/CoNiCrAlY/ZrO,-CeO.- Y.Qs coating was failed at the substrate/bond coating interface after thermal cyclic test. The
lifetime of Rene80/NiCrAl/ZrO,~CeO.- Y05 coatings was longer than Rene80/CoNiCrAlY/ZrO.-CeO,- Y,Os coating.
The oxidation rate of the NiCrAl bond coating examined by TGA was lower than CoNiCrAlY bond coating. In summa-
ry, these results suggest that Rene80/CoNiCrAlY/ZrO,-CeQ,- Y0, system as thermal barrier coating be not suitable
considering the durability of the coating layer for high temperature oxidation and thermal stress.
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Table 1. Nominal chemical compositions of the materials.

gFAaesA A9A A1z

(1999)

Composition, wt(%)
Materials Cr| C Y | Co|Mo| W | Al | Ti| B | Zr | Ni [Y:0:|Ce0:}{ZrO,
Substrate Rene’ 80 141|015 - 92 | 40| 40 {3.0514.92|0.016/0.02|60.5| - - -
Bond NiCrAl 141 - - - - - |61} - - - 798| - - -
coating CoNiCrAlY 209 - 04 |374| - - 8.4 - - - 1329} - - -
Ceramic coating |ZrO--CeO-Y.04 - - - - - - - - - - - 20 1240 74
Table 2. Plasma spraying parameters.

Coating variable Bond coating Ceramic coating
NiCrAl CoNiCrAlY Zr0-Ce0x-Y:0s

gun type 9MB IMB 9MB

SPRAY GUN nozzle type 732 732 732

Ar-H,

pressure — primary, psi 100 100 100

GAS - secondary, psi 50 80 75

flow - primary 80 50 50

- secondary 15 20 15

Ampere (A) 500 500 500

POWER Voltage (V) 75 60 70

feed rate indicator setting 70 75 75

POWDER FEED vrbrator air pressure(psi) 5 25 25

carrier gas flow 37 37 37

spray distance {(mm) 140 120 100

spraying rate (kg/hr) 3.36 3.1 2.7

gun traverse rate(mm/min) 1.1 1.1 09

rotating speed (r.p.m) 300 300 300
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Fig. 1. SEM micrographs of bond coating powders.
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Fig. 2. XRD patterns of bond coating powders. (a) NiCrAl and
(b) CoNiCrAlY
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Fig. 3. SEM microstructure of the as~sprayed coatings. a) NiCrAl bond coating b) CoNiCrAlY bond coating
¢) NiCrAl/ZrO»- CeOx- Y:0; coating(2 layer) d) CoNiCrAlY/ZrO,~CeO» Y.O: coating(2 layer)

Fig. 4. SEM micrograph of ceramic coating layer.
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Fig. 5. XRD pattern of the powder and the as-sprayed of ZrO,-
CeOz‘ Yan.
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Fig. 6. XRD patterns of NiCrAl bond coating thermally exposed
for 1hr, 10hrs, 100hrs at 1150°C: a) as-sprayed b) after thr c)
after 10hrs and d) after 100hrs.

Fig. 7. Oxide morphology formed by oxidation of NiCrAl bond
coating after isothermal exposure at 1150°C: a) lhr and b)
10hrs.
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Fig. 8. XRD patterns of CoNiCrAlY bond coating thermally ex-
posed for lhr, 10hrs, 100hrs at 1150°C: a) as-sprayed b) after
1hr c) after 10hrs and d) after 100hrs.

(b)
Fig. 9. Oxide morphology formed by oxidation of CoNiCrAlY
bond coating after isothermal exposure at 1150°C: a) 1hr and b)
10hrs.
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Fig. 10. Optical microstructures of a) NiCrAl/ZrO:- CeO,- Y:0; and (b) CoNiCrAlY/ Z1r0,-Ce0:-Y:0;

system after isothermal exposure at 1150°C.
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Fig. 11. The number of cycle to failure of the systems after cy-
clic thermal test at 11507 in air.
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Fig. 12. XRD pattern of NiCrAl/Zr0.-CeQ,-Y,0; system after

cyclic thermal test at 1150°C in air (a) oxides presented under-
side ceramic coating and (b) topside bond coating.
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Fig. 13. XRD pattern of CoNiCrAlY/Zr0O.-CeO:-Y.0s system
after cyclic thermal test at 1150°C in air (a) oxides presented
underside ceramic coating and (b) topside bond coating.
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