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Table 1  Chemical composition of DZ466, CoCrAlY alloy and bond coating (ω/%) 

Material Ni Co Cr Al Mo W Ti Ta Hf Y 

DZ466 Bal. 7~10 9~12 3~5.5 1~3 4~7 1~4 5~7 1~2 - 

CoCrAlY alloy - Bal. 21~30 9~20 - - - - - 0.4~0.6 

CoCrAlY coating - 63.33 23.54 12.77 - - - - - 0.36 
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Table 2  Experimental schemes of CoCrAlY coating shot 

peening 

No. Strength of shot peening Time/min Overlap 

1 0.3 N 3 100% 

2 0.3 N+0.1 N 3+3 100% 

3 0.3 N+0.2 N 3+3 100% 
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± 1  EB-PVDLM CoCrAlYN�Ek[8Z[ab 

Fig.1  Cross-sectional (a) and surface (b, c) morphologies of CoCrAlY coating prepared by EB-PVD 

 

 

 

 

 

 

 

 

 

 

± 2  GH` CoCrAlYN�EZ[ab 

Fig.2  Surface microstructures of CoCrAlY coatings after shot peening with different strength: (a) 0.3 N, (b) 0.3 N+0.2 N, and 

(c) 0.3 N+0.1 N 

 

 

 

 

 

 

 

 

 

 

± 3  GHVQ` CoCrAlYN�EZ[²]abUefW 

Fig.3  Macrostructure (a) and surface roughness (b) of CoCrAlY coatings after shot peening (a-without surface strengthening, b-surface 

shot peening with strength of 0.3 N, c-surface compound shot peening with strength of 0.3 N+0.2 N, and d-surface compound shot 

peening with strength of 0.3 N+0.1 N) 
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± 4  CoCrAlYN�Egh³&i 

Fig.4  Residual compressive stress of CoCrAlY coatings (a-without 

surface strengthening, b-surface shot peening with strength 

of 0.3 N, c-surface compound shot peening with strength of 

0.3 N+0.2 N, and d-surface compound shot peening with 

strength of 0.3 N+0.1 N) 
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± 5  ´µGHVWK CoCrAlYN�jW8k[lWEª« 

Fig.5  Thickness (a) and cross-sectional hardness (b) change of 

CoCrAlY coatings after shot peening with different strength 
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± 6  ´µGH�¶ CoCrAlYN� XRD±· 

Fig.6  XRD patterns of CoCrAlY coatings (a-without surface 

strengthening, b-surface shot peening with strength of 0.3 

N, c-surface compound shot peening with strength of 0.3 

N+0.2 N, and d-surface compound shot peening with 

strength of 0.3 N+0.1 N) 
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± 7  ´µGH�¶ CoCrAlYN�� 1100 ¸EPQ¹i5º» 

Fig.7  Oxidation kinetics curves of CoCrAlY coatings exposed at 

1100 ºC (a-without surface strengthening, b-surface shot 

peening with strength of 0.3 N, c-surface compound shot 

peening with strength of 0.3 N+0.2 N, and d-surface 

compound shot peening with strength of 0.3 N+0.1 N) 
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Effect of Surface Compound Shot Peening Process on Isothermal Oxidation of 

CoCrAlY Coatings Prepared by EB-PVD 
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Abstract: CoCrAlY coatings prepared by EB-PVD were surface shot peened with strength of 0.3 N, 0.3 N+0.1 N and 0.3 N+0.2 N to study 

their isothermal oxidation performance after high energy compound shot peening process with different intensity. The surface 

morphologies of the coatings were observed before and after shot peening. The surface roughness, surface residual stress, thickness and 

cross-sectional hardness of the coatings were measured after shot peening. The phase change and performance of isothermal oxidation for 

the CoCrAlY coatings were analyzed after shot peening. The results show that the performance of isothermal oxidation of the CoCrAlY 

coating prepared by EB-PVD with compound shot peening is improved more than that by common shot peening, and the compound shot 

peening with strength of 0.3 N+0.1 N causes the best performance of isothermal oxidation. Compared with common shot peening, 

compound shot peening process can reduce the surface roughness, increase the density, change the phase structure, and improve isothermal 

oxidation performance of the CoCrAlY coating. When the shot peening intensity is greater than or equal to 0.3 N, scales form on the 

surface of CoCrAlY coating and result in preferential growth of TGO herein. Because of TGO film ruptured by stress concentration here, 

the service life of the coating is degraded. Meanwhile, the compound shot peening can remove the scales. 

Key words: compound shot peening; EB-PVD; CoCrAlY coating; isothermal oxidation performance; mechanical deformation 
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