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· 1  3t¸¹¦ XRD·º 

Fig.1  XRD patterns of three samples 
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· 2  3t¸¹PQ SEM����qq� 

Fig.2  SEM images of surface and composition analysis of the three samples: (a, b) surface morphology of 1#; (c, d) surface morphology 

of 2#; (e~h) element distribution of 2#; (i, j) surface morphology of 3#; (k~n) element distribution of 3# 

n 

Y 

m 

Cr 

l 

Co 

k 

Al 

j 

i 

h 

Y 

g 

Cr 

f 

Co 

Al 

e 

d 

c 

b 

a�

20 µm 

20 µm 20 µm 

20 µm 

20 µm 

20 µm 20 µm 20 µm 



� 6�                          -�.D<mnGovw CoCrAlY´µHT¦£MN¤w�°                       ¶2135¶�

: 1#��mf�LP ø�Õ�ÎÏÐZl´#ãª�ä

!qN�åôÐZl"#-�� LP .,d¯$ó-¦

DYNæ���	
¸�çãôè���YNò¨ÈL

üýþÇà°±�	"îÌÅ¦D²�Úq(§ 2d)�	


é
5nYN´#¢u� ¡�67"î§ 2d ²�

EDSN��$g�51�§ 2e~2hÀ¨"®��¦D#

$0yAl-23%�Cr-30%�Co-44%L Y-3%":»×#$

mf�CoCrAlY	
� LPø�ÕYNAlàÒ�ÀNã"

§ 2i0 3#��YNZl"&Èêä�LPø�Õ�a Al

	
YN¸�çãÉÊ�¢u�YN`a� Al|©&È

��MëÞ»×	
�YNò¨ÈLüýþ�²³�Â

q¶%)��	
�YN°è�"ÎÏ�Úq
i(§

2j)Õ­!�	
YNÉÊ$sÑ��>�p�op´#

â�"î§ 2i ²� EDS N�$g�51�§ 2k~2n À

¨"®��¦D#$0yAl-54%�Cr-16%�Co-28%L

Y-2%"#-�a Al 	
�µ LP ø�Õ�	
YN Al

àÒqÊ%�ì"5; XRD 51$g&í�Îí	


YN Al E±¯²´#�� CoAl m"CoAl m�Z#�

îG��MCrAlY=	
��������" 

§ 30 3;���ïN SEMZl"§ 3a0 1#��

ïNZl"	
ïN��qÒ ðLýþ�éNøñF

ÎÐZ·��7-òBô"§ 3b P 3c $�0 2#L 3#

��ïNZl"	
�µ LPø�ÕéN¸�óãôè�

3#��éNôè%fg"ÎÏ�LPø�Õ�	
¢u�

�ÀNã" 

������
�������

§ 40 3;�� 1050 ���d��yX 25 hÕ�

ïN BSEZlL EDS���51"§ 4a0 1#����

� 25 hÕ�	
YNE�Z#��©��ð%'$BÉ�

®¯¦D��]zð�á»ô	
µe­[��"î�

¦D²� EDS ���$g(§ 4b)�TGO STÈ Al

2

O

3

0S�áë¯õ¥z¦àÒ� Co/Cr-OÚ;��]�Î

Ï�®¯¦Dä!´#�ë��!]"mf>d�

CoCrAlY�µ LPø�Õ (2#��)�éNø TGO´#ô

ö�¦ (§ 4c)�áð%z|�� 2.75 µm"î�®¯¦

D²�Úq(§ 4d)�5; EDS���51$g&í��

ø TGO$0 2
�÷
øù Al

2

O

3

�Y
úù Co/Cr-O

Ú;��]�ûü#$$sÁ^ý"�ST0 CoCr

2

O

4

ÛoÜ���]�ÎÏ�	
ë¯ä!þü�ë��!

]"§ 4e0 3#������� 25 hÕ�éNømîô

è�á TGOð%²�^ãr"î�²�Úq
i(§ 4f)�

Îí TGOST¼ Al

2

O

3

n#�ð%�0 1.11 µm�á	


ë¯Çà�´#ë��!]�¼Î&��a Al	
�

µ LPø�Õ�����ÁX������fg" 

§ 50 3;�� 1050 ���d��ÕX 100 hÕ�

ïN BSEZlL EDS���51"§ 5a0 1#����

100 hÕïNZl"Îí TGO´#Nð�ôÉð%�0

11.12 µm�TGOë¯ä!´#� ðLüýþ�á®¯

¦DE�­[��"`µ�%$g­!�TGO#$z0

�¥�î�®¯¦D²�Úq(§ 5b)�¼ EDS���5

1êä�TGO ST¼4
n#���©/	
éNø�

|��%z�� Al

2

O

3


LYNúù�%Ú;��]


�Ú;��]�­®� Ni�Fe�½t�̄ ´Îí<=

� Fe�Ni�½tE�¾¿�	
YNÇx:���²³

²�^67	
�������"§ 5c 0 2#����

�� 100 hÕ�ïNZl"éNø TGOmîz0°è�

TGO ð%�ÀNã��z»×	
mf�ð%´#¸

|��0 7.54 µm"î�®¯¦D²�Úq(§ 5d)�5;

EDS$g&í�Îí	
��¼4
n#�Y
úùÚ

;��]
P÷
øù Al

2

O

3


"§ 5e0 3#�����

�� 100 hÕ TGOïNZl"Îí TGOð%²�^ã

r��0 4.53 µm"î�®¯¦D²�Úq��§ 5fÀ

¨�5; EDS$g&í�Îí TGO­�04
5n�

µ÷
 Al

2

O

3

+Y
 CoCr

2

O

4

" 

�������

CoCrAlY 	
���VWµ¶��¼G Al ��Z

# Al

2

O

3

À	�
s�[#�¼�L�$�f7��Ý 

 

 

 

 

 

 

 

 

 

· 3  3t¸¹¿Q¦ SEM�� 

Fig.3  SEM images of cross-section of three samples: (a) 1#, (b) 2#, and (c) 3# 
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· 4  3t¸¹¤w 25 h�¿Q¦ BSE·À� EDSz}~�¥ 

Fig.4  BSE images cross-section and EDS line scanning results for the three samples after 25 h oxidation: (a, b) 1#; (c, d) 2#; (e, f) 3#  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

· 5  3t¸¹¤w 100 h�¿Q¦ BSE·À� EDSz}~�¥ 

Fig.5  BSE images cross-section and EDS line scanning results for the three samples after 100 h oxidation: (a, b) 1#; (c, d) 2#; (e, f) 3# 
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Abstract: The CoCrAlY coating was deposited on the surface of the nickel-based superalloy by air plasma spraying (APS). And on this basis, 

electron beam vacuum deposition (EBVD) method was used to deposit aluminum film on the coating surface in order to increase the Al content. The 

above two coatings were reinforced by laser peening (LP) technique. X-ray diffraction (XRD) and scanning election microscope (SEM) were used to 

compare the phase structure, morphology and composition of the CoCrAlY coating before and after LP treatment. The microstructural analyses show 

that the surface roughness of APS-CoCrAlY coating decreases, and the microstructure becomes more compact after LP treatment. The surface Al 

content of CoCrAlY coating deposited with Al film after LP impact increases significantly, and the content of β-CoAl phase increases. The grain size 

is refined concurrently. The results of high-temperature oxidation experiments at 1050 °C show that the oxide film formed on the surface of LP 

treated coating becomes smoother and denser than the original one, and the oxide film is significantly thinner. In addition, the aluminized CoCrAlY 

coating after LP treatment achieves optimal performance of high-temperature oxidation resistance. 

Key words: laser peening; air plasma spraying; electric beam vacuum deposition; CoCrAlY coating; high temperature oxidation resistance 
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