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« 1  ¬®¯CDO OM�SEM°±« 1c}²³´µP EDSbc�¶ 

Fig.1  OM images (a, b) and SEM image (c) of nickel plating of group ¬, and EDS results of the area marked by red square in Fig.1c (d) 
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« 2  ¬®¯CDO·¸B SEM ¹º±»« 2a ¼<½¾¿

ÀP EDS<ÁÂ 

Fig.2  SEM image of cross-section of nickel plating of group ¬ (a); 

line scan analysis along the direction of the blue line in 

Fig.2a (b) 
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« 3  ¬®¯ABCOP XRD«Ã 

Fig.3  XRD pattern of the surface nickel coating of group ¬ 
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« 4  Ä®¯C NiOP°¹º 

Fig.4  OM image of nickel plating of group Ä (b); SEM morphologies of zone A (a) and zone B (c) in Fig.4b 
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« 5  Ä®¯ABCOPÅÆ°¹º 

Fig.5  Macroscopic morphology of nickel coating of group Ä 
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« 6  Ä®¯qÇ¸B SEM¹º� EDSbc�¶ 

Fig.6  SEM image of cross-section of nickel coating in the 

scratch region of group Ä (a) and EDS analysis results 

of point A in Fig.6a (b) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

« 7  Ä®¯C NiOAB SEM¹º± EDS<ÁÂ�¶ 

Fig.7  SEM morphologies (a~c) of nickel plating of group Ä and line scan analysis results along the direction of the blue line in Fig.7b (d) 
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« 8  È®¯CDÉÊËÌÍ12P OM° 

Fig.8  OM images of salt sprayed group È before nickel-plating 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

« 9  È®¯ABCDO·¸B SEM°± EDSbc�¶ 

Fig.9  SEM image of nickel plating of group È (a) and EDS 

analysis results of point A in Fig 9a (b) 
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« 10  È®¯ABC NiOP SEM¹º 

Fig.10  SEM morphology of nickel-plating of group È 
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Table 1  EDS analysis results of each point in Fig.10 (ω/%) 

Point A B C D 

Ni 87.23(68.55) 97.24(90.17) 96.95(88.97) 89.71(69.81) 

P 7.48(11.14) 0.78(1.38) 0.47(0.82) 0.86(1.28) 

C 5.29(20.31) 1.75(7.95) 1.66(7.44) 4.28(16.29) 

Mg - 0.23(0.51) 0.29(0.65) 0.68(1.27) 

O - - 0.63(2.12) 2.93(8.38) 

Na - - - 1.42(2.82) 

Cl - - - 0.12(0.15) 

Note: The value in parentheses is atomic fractions (at%) 
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Effect of Substrate Surface Quality on Property 
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Abstract: Nickel plating on the surface of magnesium alloy is widely used in the anti-corrosion of magnesium alloy workpiece, but 

blistering and peeling from nickel plating will seriously affect service life of the workpiece. In this paper, effects of the substrate surfaces 

quality on properties of nickel plating of ZK60 magnesium alloy were studied. The results show that the surface scratch and corrosive 

pitting significantly reduce the coating quality and cause blistering and peeling from nickel plating. The surface scratch of the substrate 

will retain in the nickel plating layer, which makes the coating thinner, and causes stress concentration in the coating, and increases the 

probability of coating cracking. Differences in electrochemical properties between impurities in pitting pits and magnesium substrate lead 

to thinning of the coating and weaken the adhesion of the coating. Therefore, good substrate surface finish and removal corrosive pitting of 

substrate surface are the guarantee for improving quality of nickel plating of magnesium alloy workpiece. 

Key words: ZK60 magnesium alloy; nickel plating; scratch; corrosive pitting; substrate 
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