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Abstract; CoCrAlY bond coating and Y, O, partially stabilized ZrO, ceramic coating were deposited by
electron beam physical vapor deposition (EB-PVD), and the cyclic oxidation behavior of the samples
were measured at 1050°C. X-ray diffraction, scanning electron microscopy and electron probe microa-
nalysis were employed to examine the microstructure. The results show that the thermal barrier coat-
ing (TBC) remains intact after exposure at 1050°C for 1500h (31 cycles). As-deposited CoCrAlY bond
coating consists of B-CoAl phase and y-Co solid solution, thermally grown oxide (TGO) appears at the
interface of bond coating and ceramic coating during exposure at 1050°C and meanwhile degradation of
bond coating occurs, B-CoAl phase gradually transforms into y-Co solid solution. Oxide pegs form at
the TGO/bong coating interface due to reactive elements effect after oxidation for 1200h. Rumpling of
TGO induces micro-cracks at interface of TGO/ ceramic coating, and the micro-cracks propagate along
the interface. Thickness growth mode of TGO follows staged parabolic law, the initial oxidation rate
constant is about 6. 1 X10 " em?®/s, after exposure for 400h, the oxidation rate constant decreases to
3.5X10 " em?/s.
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Table 1 Chemical composition of DZ466 and CoCrAlY bond coat (mass fraction/ %)

Alloy Ni Co Cr Al Mo w Ti Ta Hf Y
DZ466 Bal 7-10 9-12 3-5.5 1-3 4-7 1-4 5-7 1-2 —
CoCrAlY — Bal 21-30 9-20 — — — — — 0. 4-0. 6
Point M 9.61 63. 95 20. 28 4.66 — 1.5 — — — —

Point N 27. 86 46. 40 17.19 4.82 0.9 2.6 0.22
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Fig. 1 XRD spectroscopy of bond coat surface
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Fig. 2 Sectional microstructure of TBC (a)as deposited; (b)48h exposure at 1050°C ;
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Table 2 Composition of phases near TGO (mass fraction/ %)

Element Point C Point D Point E Point F
O 24.7 34.74 48.05 13.76
Al 0. 66 30. 02 51.95
Zr 74.63 — — —
Co — 23. 86 — 1.12
Ni — 2. 86 — 1. 38
Hf 83.73
Cr — 8.53 — —
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Fig.3 TGO growth kinetics curve (a) and concentration distribution of aluminium in bond coat at that about 3pm from TGO/BC interface (b)
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