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Table 1  Gradient composition design of clad powder (ω/%) 

Layer No. M(Mixed powder) Ti Powder 

No.1 20 80 

No.2 60 40 

No.3 100 0 
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Fig.1  Morphology of surface of composite coating 
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Fig.2  XRD patterns of composite coating 
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Fig.3  Morphology of composite coating in cross section 
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Fig.4  Interface between bioceramic coating and transition layer 
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Fig.5  Morphology of interface between coating and substrate 
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Fig.6  Distribution of various elements in interface between 

coating and substrate: (a) second and (b) back scattered 

electron images, (c) Ti, (d) Al, (e) V, (f) Ca, and (g) P 
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Fig.7  Distribution of residual stress of coating in cross section 
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Preparation and Interface Research of Bioceramic Coating by Laser Cladoping  

on the Surface of Titanium Alloy Substrate 
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Abstract:  Based on a high power CO

2

 laser, the bioceramic coating included bioactive phases was fabricated on the surface of 

Ti-6Al-4V alloy. The morphology, Ñ the phase composition and the elemental distribution of the composite and interface were analyzed 

by SEM, XRD and EPMA. The results show that the bioceramic coating contains such bioactive phases as hydroxyapatite and tricalcium 

phosphate during laser cladoping. And the interlaced flake structure and micropores of about 0.5~2 µm in size exist on the surface of 

accidented gradient bioceramic coating, suitable to grow new bone along with the surface and micropore. A solid metallurgically bond to 

the titanium alloy substrate with the bioceramic coating is set up by the diffusion between the elements of coating (Ca, P) and substrate (Ti, 

Al, V). The residual stress gradually decreases from coating to substrate, is 221 MPa at the interface between bioceramic coating and 

transition layer, and 108 MPa between coating and substrate.  

Key words: laser cladoping; bioceramic; coating; interface 
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