
    
  
    Skip to Main Content
  
  
    
      [image: ERA - Education and Research Archive]
      [image: ERA - Education and Research Archive]

    
      
    

    
      	
          
            
              
              
                
                  
                  Search
                
              

            

          

        



      	
          Collections
        
	
          Deposit
        
	
          About
        
	
            Log In
          


    

  

  
    
      
        
        
          
            
          
        

      

    

  



    
      
      
      




  
    	
        Home
      
	
        Search
      
	Heat Transfer and Calorimetry of Tubular Ni/WC Wires Deposited with GMAW


  


  
    
        
  
        [image: ]

  


        
          
            View
          

          
            Download
          

        





      
        
          Communities and Collections
        

        
          	
                Graduate and Postdoctoral Studies (GPS), Faculty of  /
                Theses and Dissertations
              


        

      


      
        
          Usage
        

        
          	265 views
	371 downloads


        

      


    


    

      Heat Transfer and Calorimetry of Tubular Ni/WC Wires Deposited with GMAW


      	
    	Author / Creator
	Scott, Kevin


  
	
      
A calorimeter for the deposition of metal during free-flight GMAW was developed for the purpose of measuring droplet heat content in Ni/WC tubular wires. By approximating the thermal gradients within the calorimeter to be second order polynomials the energy transferred to the calorimeter by the droplets was accounted for with more accuracy than previous investigations. Testing with 1.2 mm (0.045 in.) ER70S-6 steel wire agreed with previous studies and confirmed a minimum droplet temperature in the transition between globular and spray transfer.


Arc characteristics of the Ni/WC consumable were unstable and the transition from globular to spray transfer was gradual without a distinct demarkation. For a 1.6 mm (0.0625 in.) tubular wire manufactured by H.C. Starck droplet heat content reached a minimum at approximately 190 A using a voltage setting of 26.9 V, 172 in/min wire feed speed, 12.5 mm (0.5 in.) electrode extension and 12.5 mm arc length. Subsequent bead-on-plate trials indicated increased carbide survival at the minimum droplet heat content compared with a similar overlay at non-optimum parameters. Small, polygonal secondary carbides were nucleated indicating dissolution and re-precipitation occurred even at the optimum parameters.
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