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Abstract: In order to improve the thermal shock resistance of 7YSZ nano-thermal barrier coating (TBC), bond coat-
ing NiCoCrAlYTa was prepared on simulated turbine blade by HVOF (high velocity oxygen flame). Subsequently,
7YSZ nano-ceramic coating was produced on bond coating as top coating. Al film was deposited on the surface of
TBC samples. Then the Al-deposited TBCs were carried out by heat-treatment at different pressures (200, 250, 300 Pa).
After that, the thermal shock tests of as-sprayed and Al-modified 7YSZ nano-TBC were taken from 1050 C to at-
mospheric water with holding time of 10 and 5 min, respectively. Micrograph and microstructure evolution of the TBC
sample were characterized before and after thermal shock. The results show that a loose top layer with Al nano-grains
is formed on the TBC surface due to evaporation and condensation of Al film at vacuum pressure. Besides, with in-
crease of heat-treatment pressure, the density of loose layer is increased. A dense Al,O; layer was in-situ synthesized

under the loose layer due to the reaction of Al and ZrO,. The Al-modified 7YSZ nano-TBCs heat-treated at different
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pressures has less spallation area than the as-sprayed TBCs after withstood 73 thermal shocks, showing better thermal

shock resistance.

Key words: thermal barrier coating; 7YSZ; thermal cycle; Al-modification
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Fig. 1 Turbine blade simulated sample
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Fig. 2 7YSZ nano-TBC microgrsphy before and after Al-modification
(a-c) As-sprayed TBC: surface, un-polished cross-section, polished cross-section; (d-f) Al-modified TBC at 200 Pa: surface, un-polished
cross-section, polished cross-section
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Fig. 3 XRD patterns of (a) as-sprayed 7YSZ nano-coating
and (b) Al-modified 7YSZ nano-coating
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Fig. 5 Images of Al grains on the glass at different heat-treatment pressures
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AN FURER B B A, B AR O S RE 2 K A
G WEIR A FE ST L, A e IR T o vk 2
WAL %
24 FERMMEXMEEAE R

SPHEEART G TYSZ GRS R AT /KBTI
FRezs Horh 1050 CARIR 10 mint/K¥4 5 min 44
PIHER, 2 73 RPEIL G, IERZFE S WA 7(a~b)
Fiw, B 7(a) W ABEREAE R RTES, b s —HE
N WIRASAEERZRE S, B BRI 2 I
TR, B H I AL EE 7 2004 250, 300 Pa
RIORES, B R R . B 76) h
IR EFE S R T B, S —HE A BRI 2
a, B SR ORAE S LT ORTHAR IV, 1A [R) A 2
FE 7 AR VR AR R R IR AR . &
VPR XU R AR R 2 R T 2 T8 B IR 1K
0-ALO; 2, ZERFEHMEERE TGO M4 KH%
U1, Wi -4 o LT (9 3 1) 038 TGO A= K g RS 5
FHEHAASILEL Y, F7, TGO 2218 A K AP A0 1
O R TN DR TR SR E, B K



978 T WL M K 2 R

32 4%

PG AR R 2 PR TE R TR S E . Wil
PRSP e i A (R IR R S50 RN, 1 A A7
TEWAN 25 R X IR, BN P12 i GRS /N 142 18
X3 NS w1 M2 AR ROk, 7E -4
J& FURAF AR RN T, Gy sl RN ) kA, S80R)Z
Gy TR o AEAE S IR, BEAE PR 2 A R B
e ) Ty I N R e R W N E VAN B SL B L N
Bt S B0 R M L 1E T v 2 5 5 s Y,

WA SRR e 5 7Y SZ AR AP R 2
i 73 IRAIEIR G AR TS A 8(as b)Fizr. Al
O TSR A (18] 2(a)), 23R 73 2RI
VR JZ RN DR AEKOK, 4 ik b 4
(K 8(a)). LIMIIRASFE ML, EER S S5 1R Z i
(Bl 2(an&eid 73 IAEFN G, kit R T, HEss
ikl DL Be sk (K 8(b))e HI T 4K ki fEAEREN I
KIMAe, 8 EBARUREE(1050°C) FHEAT 5856, 44
Kb R K Re g T BT, X0 BT ORI e 4 e
— AN EAR T R, SR R PR A %I R R 9K

2177, FRCOR T ZUE A AT, AR
PHE WAYTHONEREY . M FarekiRz, hit
TRZ AP AR AN GR 21 D AR RRUE A QIEASAT),
FAAE R, L9 i 2 LA A oM & i
PHON T, H K SRS O 5 Wos BEALAR, At
FERBARIUR L N3 i a3k 47

3 it

KK AEEFEFHHRHEAGE T TYSZ 9K
W2, TR ER W I M ST DU AL, FHAEAN)
J& 3 S B AR AR R 2 R AT Ak B R T S
TR W 2 R0 SO S 1 AR B 2 BB AT K
PAGIFSLL, 458 R

1) Y588 7YSZ B ZEA R & (200 250
F1 300 Pa) NHEATHUGEE, TEURZRIIEHL T BT
YK AL dokr 2R AT Y. a-ALOs K2,
YK Al SRR R . B TE R, BU% a-ALOs

K7 BERAHAN R ) PR e 5 oK AR JE R A 28 73 TG 5 2 T3
Fig. 7 Macrographs of as-sprayed and Al-modified 7YSZ nano-TBC after 73 thermal shocks
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Fig. 8 Micrographs of 7YSZ nano-TBC after 73 thermal shocks
(a) As-sprayed TBC; (b) Al-modified TBC
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