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Abstract    Zinc-Tin alloy coatings have many applications because of their unique properties such as corrosion 

resistance, solder ability, and flexibility. In this study, the effect of current density and temperature on the cathodic 

current and structures of the coatings was investigated. Structure of the coatings obtained was evaluated via Scanning 

Electron Microscope (SEM) equipped with Energy Dispersive Analysis (EDS). The experimental results showed that 

increasing the current density to 4 mA/cm
2
, result in decreasing the particle size and increasing the cathodic current 

efficiency. Then, by incrementing the current density to 10 mA/cm
2
, the reduction of the cathodic current efficiency 

was observed also with incrementing temperature the coating morphology became coarser grains and the content of zinc 

decreased. The result of hardness testing revealed that increasing zinc ion to the 72 wt.%  Zinc-tin alloy coating has the 

highest value of hardness. 
 

Keywords: Zinc-Tin electroplating, cathodic current efficiency, micro hardness. 
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   




pH







   
      

       





 

       
 St37       

       
       
       

w/v NaOH15%
         
        



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 



  

ZCM 

761       
  

 .     
 

pHNaOHHCl
pHPTR 79




 








g/l


ZnSO4.7H2O 

SnSO4

Na3C6H5O7






SDS 

 


      

    (SEM)
CAMSCAN MV2300   

EDSRontec
X

XEDS
        

Philips X Pert Pro
 
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Cu-K
A°=

 
       X-Pert High Score

1.0d
    AMSLER D-6700


      


 




     


    pH  
  

 mA/cm
2     

     
     

mA/cm
2



 
  


 

                 2H
+
 +2e=H2, E

0
= 0.0 mV vs. SHE   

 Sn
2+

 +2e=Sns, E
0
= -0.13 mV vs. SHE  

 Zn
2+

 +2e=Zns, E
0
= -0.76 mV vs. SHE   
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


 


        


.

   mA/cm
2  





         


 
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       
         


         





    

         
wt.% 

         
       
     wt.%   

          
   

 


        
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pH  mA/cm
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
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 


   


         
        




          


   
        


 

pH

    pH   


mA/cm
2

         pH
pH



pH

  


          

      
    pH  




pH

          
pH








Zn

2
+2OH

-
=Zn(OH)2, Ksp=3.0E-16

 

   pH  
          
mA/cm

2



pHpH

pHpHpH

 

 pH 


pH       
  

     pH  
         

      
        

         
wt.pH

Arch
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 of
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        
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        

 
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pH   
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 SID   


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
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
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

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 of
 SID

mA/cm
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2
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
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
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
   
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   pH
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 


   


  pH<



  


    XRD 

 Sn-11.0 Zn
Sn-33.0 Zn  Sn-65.0 Zn

        XRD
    

 


 


    wt.%   





      XRD
       

 m   
         


         

          
Sn-

2.5 Zn



XRD

 
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Sn-2.5 Zn 
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