
        
    
        
            
            
                
            

            
        
    

        
    
        
            
            
                
            

            
        
    


        
    




        

        
    Skip to main content

    

    
    
        
            
                
                    
                        [image: SpringerLink]
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    




    
        
    
        
            
                
                    
    
        
            	
                        Home




	
                        Metals and Materials International

	
                        Article

Study on Corrosion Resistance and Bio-Tribological Behavior of Porous Structure Based on the SLM Manufactured Medical Ti6Al4V


                    	
                            Published: 01 November 2019
                        


                    	
                            Volume 26, pages 1182–1191, (2020)
                        
	
                            Cite this article
                        



                    
                        
                        
                    

                
                
                    
                        
                            
                            
                                
                                [image: ]
                            
                            Metals and Materials International
                        
                        
                            
                                Aims and scope
                                
                            
                        
                        
                            
                                Submit manuscript
                                
                            
                        
                    
                

            
        
    


        
            
                

                

                
                    
                        	Peipei Lu 
            ORCID: orcid.org/0000-0001-9599-53861, 
	Meiping Wu1, 
	Xin Liu1, 
	Weipeng Duan1 & 
	…
	Jitai Han1,2 

Show authors
                        
    

                        
                            	
            
                
            907 Accesses

        
	
            
                
            22 Citations

        
	
            Explore all metrics 
                
            

        


                        

                        
    
    

    
    


                        
                    
                


                
                    Abstract
Titanium and its alloy, especially Ti6Al4V is one of the most widely used metal due to its excellent properties. Selective laser melting, which is known as additive manufacturing is considered as a suitable method to manufacture Ti6Al4V parts. To print a more analogous Ti6Al4V artificial bone, laser power was changed by taking volume porosity, corrosion resistance and wear resistance into consideration. The testing results showed that sample printed using 200 W showed a relative optimal corrosion resistance and volume porosity in all these five samples (the value of corrosion voltage is − 0.352 V), while it showed the best bio-tribological behavior, and its wear volume is as low as 5.90 μm3. Summarize the 5 sets of experimental samples, the Ti6Al4V part printed using 180–200 W were the most prominent in the test, its overall performance was, indeed, best fit to print artificial Ti6Al4V bone, because it is similar to bone, there are a large number of microporous structures.
Graphic Abstract
Corrosion mechanism At the oxide film/metal interface, the metal undergoes an ionization reaction to form M2+, the O2 molecule forms an atomic state of oxygen by physical adsorption on the metal surface, and then chemically adsorbs to form O−, and is bonded to the oxide crystal lattice in an O2− state to form a new oxide which hinders further oxidation. The presence of voids also reduces the corrosion resistance of the substrate material due to the increased corrosion area, and corrosive ions are more likely to penetrate into corrosive materials. Wear mechanism Ploughing wear and oxidation erode can be seen on the surface while ploughing wear was the most significant mechanism. From the EDS results, it can be found that the abrasive dust was mainly composed of TiO2. This phenomenon was due to the fact that Ti is a kind of active metal and it is easily oxidized. That is the reason why oxidation erode can also be found on the surface and it further explained the equivalent circuit given in corrosion behavior section.
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