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Fig. 1 Pre designed profile of constitutional
distribution in ZrO>NiCoCrAlY

graded coating
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Fig. 2 Marcograph of graded coating
after heating for 12h at 1050 C
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Table 1

Influence of heating temperature and time on thermal stability of TBCs(in air)

Heating temperature/ ‘C  Heating time/ h

Status of ZrO; surface layer

800 10
900 10
1050 4
1050 8
1050 10
1050 12

Fine cracks formed
Coarse cracks formed
Fine cracks formed

Fine netcracks formed

Coarse net-cracks formed and local protruded

Coarse net-cracks formed and local protruded, and edge spalled
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Table 2 Influence of heat treatment methods to thermal stability of TBCs(900 C, 8h)

Circumstance Heating rate Cooling rate Status of ZrO; surface layer
Rapidly Rapidly Fine net-cracks formed
In air Rapidly Slow ly Coarse net-cracks formed and edge spalled
Slowly Slow ly Broken into pieces
In vacuum Slowly Slow ly Undamaged
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Fig. 3 XRD profiles of rich ZrO; layer in graded coating after heat treatment in air

(a) —After plasma sprayed; (b) —900 C, 8 h+ cooled in air; (¢) —900 C, 8 h+ cooled in furnace;
(d) —Heated from 20 C to 900 C slowly+ 900 C, 8 h+ cooled in furnace
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Fig. 4 EPMA images of interface between coating and

substrate after heat treatment in vacuum at 900 C, 8h

(a) —Compositional image; (b)~ (d) —Elements distribution images of Ni, Ti, Al, respectively
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Fig. 5 XRD profiles of interface between
coating and substrate after heat

treatment in vacuum at 900 'C, 8h
(a) —NiCoCrAl coating side; (b) —T C4 substrate side
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Table 3 Influence of heat treatment in
vacuum on thermal shock property of
ZrOr NiCoCrAlY graded coating

Cycling Status of
Specimens Failure
times graded coatings
Plasma sprayed 53 Yes Fractured and spalled
Heated in vacuum 155 No Coarse cracks formed
£ A
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Interface strengthening heat treatment of plasma sprayed

ZrO;-NiCoCrAlY graded coating
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Abstract: After heat treatment at high temperature for a long time in air, the NiCoCrAlY component oxidized seriously
and a lot of NiO, Al,03 and Cr,03 formed in plasma sprayed ZrO,-NiCoCrAlY graded coating, which is the primary rea-
son to induce the ZrO, top layer breaking and spalling at last. After heat treatment in vacuum at 900 C for 8 h, the grad-
ed coating undamaged, and a chemical metallurgical reaction layer which contains some NiTi, NiTi, and TiAl; formed be-
tween NiCoCrAlY bond layer and T C4 substrate, so the thermal shock property of the graded coating improved remark-
ably.

Key words: plasma spraying; thermal barrier coating; heat treatment; thermal shock resistance
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