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Table 1  Formula of phosphating solution 

Ingredient H
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PO
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 ZnSO
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 NaF CN
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Content 15 mL/L 3 g/L 1.5 g/L 0.15 g/L 
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Table 2  Prescription of electroless plating solution 
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·6H
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Content 25 g/L 25 g/L 40 g/L 40 g/L 1 mg/L 10 mL/L 
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Fig.1  XRD pattern of electroless Ni-P-ZrO
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plating on Zr-8Al 

alloy 
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Fig.2  Microhardness of Ni-P-ZrO
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composite plating 
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Fig.3  Effect of ZrO

2

 particle addition on wear resistance 

of composite plating 
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Fig.4  SEM morphologies of surface for Ni-P-ZrO
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electroless 

composite plating on Zr-8Al alloy after wear 
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Fig.5  Surface (a) and cross section (b) morphologies of 

electroless Ni-P-ZrO
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 plating on Zr-8Al alloy 
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Fig.6  AFM morphology of ZrO
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 particles: (a) two-dimension;  

(b) three dimension; (c, d) height profiles of line 1 and 2 in 

Fig.6a, respectively 
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Fig.7  Polarization curves of electroless Ni-P-ZrO
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 plating 

in 3.5%NaCl solution 
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Fig.8  Surface morphologies of electroless Ni-P-ZrO
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 plating on 

Zr-8Al alloy after corrosion with different contents of 

ZrO

2

: (a) 4 g/L and (b) 8 g/L 
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Effects of ZrO

2

 Addition on Properties of Electroless Composite Plating on  

Zr-8Al Alloy 
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Abstract: The electroless Ni-P-ZrO

2

 composite plating was preformed on Zr-8Al alloy. The microstructure, microhardness, wear 

resistance and corrosion resistance in 3.5 wt% NaCl solution of electroless composite platings with different ZrO

2

 addition were 

investigated. The results show that the microhardness of the electroless Ni-P-ZrO

2

 composite plating is improved compared with that of 

electroless Ni-P plating. The microhardness and wear resistance of the electroless Ni-P-ZrO

2

 composite plating with 4 g/L ZrO

2

 addition 

are the best. Although the corrosion resistance in 3.5 wt% NaCl solution of the electroless Ni-P-ZrO

2

 composite plating is a bit lower than 

that of electroless Ni-P plating, the composite plating after corrosion is still complete; so its corrosion resistance is somewhat satisfying. 

The Ni-P-ZrO

2 

plating with 4 g/L ZrO

2

 addition on Zr-8Al alloy is potential to be applied for moving parts in space which require excellent 

wear resistance and good corrosion resistance. 

Key words: Zr-Al alloy; ZrO

2

; electroless composite plating; wear resistance; corrosion resistance  
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