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Abstract: In order to improve the service life of hot-end components of gas turbines and expand the high-
temperature protection methods and applications of the hot-end components, three kinds of thermal barrier
coatings (TBC) , such as CoCrAlY + YSZ, (Ni, Pt) Al + YSZ and Zr-modified (Ni, Pt) Al + YSZ,
were prepared on the surface of DD5 nickel-based single crystal superalloy for turbine blades of a gas tur-
bine. The cyclic oxidation behavior at 1 100 “C and the hot corrosion behavior in mixed salt at 900 C of
the above three TBCs were studied in comparison. The results show that the YSZ ceramic layer of the Co-

CrAlY + YSZ coating seriously peels off during the process of cyclic oxidation and hot corrosion, while the
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YSZ ceramic layer of the aluminide + YSZ coating is intact or only slightly peels off; the modification of

active element Zr further improves both cyclic oxidation resistance and hot corrosion resistance of the

(Ni,Pt) Al coating, as shown by the reduction of weight gain during the oxidation and corrosion process

and the significant reduction of internal oxidation and sulphidation; (Ni, Pt) Al + YSZ coating and Zr

modified (Ni, Pt) Al + YSZ coating have good applicability for DD5 nickel-based single crystal superal-

loy blades.

Key words: DD5, thermal barrier coatings, PtAl coating, cyclic oxidation, hot corrosion
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Tab. 1 Mass fraction of each element in DD5 superalloy ( % )
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Fig.2 Weight change curves of thermal barrier

coatings during cyclic oxidation at 1 100 °C
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Fig. 3 Macroscopic photos of three TBCs after different
cycles of cyclic oxidation at 1 100 °C
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Fig. 4 Weight change curves of DD5 substrate and

bond coatings during hot corrosion at 900 °C
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Fig. 6 Macroscopic photos and cross-sectional morphologies

of (Ni,Pt)Al and Zr-modified (Ni,Pt) Al coatings

& 6

after hot corrosion for 300 h

2.3.2 B YSZ

DL B3R 3 FhiR )2 AE R 45 )2 DAY YSZ B & 1
2SR5 A TR TR R i i v )2 i EE ARk an 1R
7 Bk BT A%, CoCrAlY +YSZ i3)2 M 60 h JF
Gk R IR R 5, o YSZ B & )2 RV 3. T
(Ni,Pt) Al + YSZ %22l Zr 2k (Ni, P) Al + YSZ
WETERVE I 100 h 25 FF IR & A2 2R T, 3 A RE 2
YSZ B & 2% S8 AR ER R, Mk
T, (Ni,Pt) Al + YSZ ¥ )2 09 85 522 AR 55 /0N, d B it
PRI 2 BAT A LI R



At AR 2 i Bl 3P PR RERIE 5T - 203 -

51 HL g, % . DD5 HLE
0.2 -
Ny 0r
E 02|
F-04r
X 06|
=l
m -0.8F —a— CoCrAlY+YSZ
_10l —e— (Ni,P)AI+YSZ
: —a— ZxdebE(Ni, PYAL+YSZ
-1.2

0 50 100 150 200 250 300
B[] /h

BE7 3MEHEREE0 CHREBMEIRPNEST ik
Fig. 7 Weight change curves of three TBCs

during hot corrosion at 900 °C
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Fig. 8 Macroscopic photos and cross-sectional morphologies

of three TBCs after hot corrosion for 100 h
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