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Hot Corrosion Behavior of DS GTD111 Superalloy and YSZ/CoCrAlY Thermal
Barrier Coating at 950 °C
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Abstract: The YSZ/CoCrAlY thermal barrier coating (TBC) was deposited by electron beam physical vapor deposition
(EB-PVD) on DS GTDI111 superalloy. The hot corrosion behavior of DS GTDI111 and its thermal barrier coating was
studied. And corrosion kinetics and corrosion products were analyzed. The results show that the thickness of the oxide or
corrosion product layer on the surface of the bonding layer of the thermal barrier coating sample decreased significantly
compared with that of the test alloy under the condition of salt coating at 950 ‘C for 100 h. Applying thermal barrier
coating can greatly improve the alloy's resistance to thermal corrosion of molten salt at 950 “C, and the failure and cracking
of thermal barrier coating is the interface between TGO and bonding layer. The thermal corrosion behavior of
YSZ/CoCrAlY thermal barrier coating is not significantly affected by the alloy substrate under the condition of salt coating
at 950 “C for 100 h.
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Tab. 1 Nominal chemical compositions of CoCrAlY alloy
Ni Co Cr Al Mo W Ti Hf Ta Y
DS GTD111 Bal. 9.4 13.98 2.97 1.48 3.84 5.0 — 2.95 —
CoCrAlY — Bal. 21-30 9-17 — — — — — 0.4-1.0
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Fig.1 Kinetic curve of weight increase of DS GTD111 alloy and thermal barrier coating samples by hot corrosion at 950 ‘C under salt
coating conditions
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Fig.3 XRD spectrum of DS GTD111 alloy specimens during hot
corrosion at 950 ‘C
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Fig.2 Macroscopic photographs of DS GTD111 alloy of 20 h B
and 100h hot corrosion at 950 ‘C under salt-coated conditions .
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Fig.4 SEM images of cross section of 100h hot corrosion at 950°C under salt-coated conditions
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Fig.9 Microstructure and EDX results for DZ466-TBC corrosion at 950 “C for 100 h, figure (b) is the enlarged view for
square aera in (a)
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