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� 1  CF89 1100 JKLlmMG 8 h<OP SEM�� 

Fig.1  SEM morphologies of TGO surface after 8 h cyclic air 

Oxidation at 1100 J for LTP (a, b, c) and LTS (e, d, f) 

(fig.b, c are fig.a, fig.e, f are fig.d higher magnification, 

respectively images) 
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� 2  CF89 900, 1000 : 1100 JKLlmMG TGO�� 
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Fig.2  TGO thickness as a function of time after cyclic air  

oxidation at 900, 1000 and 1100 J 

Spallation 

Voids 

Cracks 

2 µm 

Ridge 

α-Al

2

O

3

 

2 µm 

20 µm 20 µm 

1 µm 

1 µm 

a 

d 

b 

e 

c f 

0        1000       2000       3000 

Oxidation Time/h 

9

7

5

3

1

O
x

i
d

e
 
T

h
i
c
k

n
e
s
s
/
µ

m
 

1000 � 

900 � 

1100 � 

900 � LTP 

1000 � LTP 

1100 � LTP 

900� LTS 

1000 � LTS 

1100 � LTS 



�306�                                           �^B������                                           � 39� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 3  YCZ[89(LTP)CF89KLlmMG 300 h TGOS

P SEM�� 

Fig.3  SEM morphologies of low a

Al

 coating TGO cross-section 

after 300 h cyclic air oxidation at 900 J(a), 1000 J(b) 

and 1100 J(c) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 4  ?CZ[89(LTS)CF89KLlmMG 300 h TGOS 

P SEM�� 

Fig.4  SEM morphologies of high a

Al

 coating TGO cross-section 

after 300 h cyclic air oxidation at 900 J(a), 1000 J (b) 

and 1100 J(c) 
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Table 1  Lifetime for Pt-modified aluminide bond coating 

with EB-PVD TBC after cyclic air oxidation at 

1100°C and 1150 �
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Fig.5  TGO stress as a function of time for Pt-modified 

aluminide bond coating with EB-PVD TBC after cyclic 

air oxidation at 1100 J 
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Fig.6  TGO stress as a function of time for Pt-modified 

aluminide bond coating without TBC after cyclic air 

oxidation at 1100 J 
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� 7  CF89I 1100 JKLlmMG 1000 hSP SEM�� 

Fig.7  SEM morphologies of cross-section of Pt-modified aluminide 

bond coating samples after 1000 h cyclic air oxidation at 

1100 J for LTP: (a, b) and LTS: (c, d) deposited TBC�

(b, d) uncoated TBC 
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Influence Factors of High Temperature Oxidation for Pt-Modified-Aluminide Bond 

Coatings 
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Abstract: Oxidation of EB-PVD thermal barrier coatings (TBC) deposited and undeposited on nickel base superalloy CMSX-4 with Pt 

content modified aluminide bond coating have been studied in air at 900, 1000 and 1100  in order to determine the � influence factor of 

temperature, Pt content and TBC for TGO. It is found that some cracks growth due to the alumina phase transformation and aluminum 

oxide spallation happened on the surface of low α

Al

 coating TGO. Some voids were formed on the interface between TGO and low a

Al

 

bond coating during the initial oxidation period. However, at 900  inner voids still exist after 300 h oxidation. Thermally grown oxide �

(TGO) stress trend of samples with TBC was also different compared with that without TBC. The TBC lifetime would be rapidly 

decreased if the operated oxidation temperature increases.   

Key words: platinum; aluminide coating; high-temperature oxidation; thermally growth oxide 
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