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Fig.1  Microstructures of the samples before (a, b) and after (c, d) the laser-modification: (a, c) cross-section and (b, d) surface 
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Fig.2  XRD patterns of laser-modified sample (a) and the 

EB-PVD sample (b) 
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Fig.3  Cross-section morphologies of EB-PVD (a, c) and laser-modified (b, d) samples: (a, b) 1100 b/50 h and (c, d) 1100 b/200 h 
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Fig.4  Variation of mass gain of EB-PVD and laser-modified 

samples during oxidation test at 1100 b 
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Fig.5  Polarization curves of EB-PVD and laser-modified 

samples in 3.5% NaCl solution 
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Influence of Laser Treatment on the Microstructure 

and Properties of YSZ Thermal Barrier Coatings 
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Abstract: The double structure thermal barrier coatings on Ni-based single crystal substrate were prepared by electron beam physical 

vapor deposition (EB-PVD) technique. Then, a Nd:YAG laser was used to modify the surface of the as-deposited samples to obtain a 

thermal barrier coatings with a composite structure. The oxidation resistance and corrosion resistance of EB-PVD deposited as well as 

laser-modified coatings were investigated by isothermal oxidation treatment at 1100 °C. The microstructure and phase composition of the 

coatings were characterized by scanning electron microscopy (SEM) and X-ray diffractometry (XRD). The results show that the surface of 

the coating forms a dense layer after the laser modifying, which produces a composite ceramic coating together with the original columnar 

crystals YSZ layer, deposited by EB-PVD. Consequently, the composite ceramic coating slows down the diffusion behavior of harmful 

element into the substrate, thus improving the oxidation resistance and corrosion resistance of the samples. 

Key words: thermal barrier coatings; laser modification; oxidation resistance; corrosion resistance 
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