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Table 1 Plasma spraying parameters

Ar carrier gas

Sample Arc Arc Ar ﬂow rate H, ﬂowh I;a&e flow rate ~ Spray Powder lfefidl
current/ A voltage/ V /(L*min~ ") /(Lemin” ") 1 (L i distance/ mm rate/ (1*min~ °)
Ni22Cr10ALlY 530~ 560 55~ 58 65 5.5 3 100~ 120 18
Ni22Cr10ALY/ AL O3 600 55~ 56 60 6 3.4 100~ 120 22
8YPSZ 620 55 60 6.5 4 80~ 100 25
8YPSZ/ALO3 610 55 58 6 3.6 60~ 80 23
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Table 2 Coatings design

No.  System Description of top coating * h/i‘ilf;ess
1 AZ Ni22Cr10AI1Y/8YSZ 120/ 300
5 ACIZ Ni22CrlOAAllYZ(I)/SJ/\JézYZSCZrIOAUY+ 50/70/ 300
3 AZC2 Ni22Cr10AI1Y/8YSZ/ 8YSZ+ 120/ 250/ 50
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Fig. 1 Oxidation kinetics curves of

three types of coatings
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2 AZC2 BT 8YPSZ+ ALO; =Y
8YPSZ =1 EPMA
Fig.2 EPMA on crosssection view of AZC2
with 8YPSZ+ Al,03 and 8Y PSZ layers
(8) —SEM image; (b) —Al mapping;

(¢) —Zr mapping
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Fig.3 EPMA on crosssection view of AC1Z
with 8YPSZ+ Al,03 and 8Y PSZ layers
(a) —SEM image; (b) —Al mapping
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4 LOAEE A KRB T SEM B3
Fig.4 SEM morphologies of failed samples

under criterion A
(a) —AZ spallation and without spallation;
(b) —AZ spallation;

(¢) —AZC2 with spallation and without spallation
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5 LUHME A RALH AZC2 IR T SEM Al EPMA
Fig. 5 SEM and EPMA images of surface morphology of AZC2 under failure criterion A
(a) —SEM micrograph of zone without spallation; (b) —SEM micrograph of zone with spallation;

(¢) —Al image of (a); (d) —Al image of (b); (e) —Zr image of (a); (f) —Zr image of (b)
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Fig. 6 XRD patterns of PS surface and failure surface with criterion B
(a) —AZ; (b) —AZC2; 1 —Spallation surface after failure; 2 —T C surface before thermal shock test
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[ Abstract] Three types of plasma sprayed ( PS) thermal barrier coatings (TBCs) on GH536 superalloy substrate with different lay-
ers of Ni22Cr10A11Y, ZrO,+ 8% Y,03(8YSZ), and composite layer of 8YSZ+ AL, O; or Ni22Cr10A11Y+ AL, O3 were prepared.

T he static oxidation test and thermal shock test were conducted to evaluate the oxidation kinetics and thermal shock cyclic lifetime of

the TBCs. Under the different failure criterions, the failure mechanisms of TBCs were discussed. It is indicated that the higher oxi

dation resistance is obtained by using composite oxygen barrier layer. The thermal shock resistance of TBCs with Ni22Cr10AI1Y +

Al,03 composite layer is better than that with 8YSZ+ Al,03 composite layer.

[ Key words] thermal barrier coatings; plasma spraying; thermal shock; static oxidation



