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Fig. 1 Surface morphologies of the samples after pickling at room temperature 

(a)  pickling in 120 g/L Cr03 + 100 mL/L HN03 for 45 s ( l #  ) ; (b )  pickling in 200 g/L Cr03 + 5 g/L NaF for 1 min(2' ) ; 

(c)  pickling in 10 g/L &H204-2H20 for 1 min(3') 

Fig.2 Cross section of specimens electroless nickel plated after pickling in 

(a1200 g/L Cr03 + 5 g/L NaF at room temperature for 1 min(2* ) ; ( b )  10 g/L &HzO4.2HzO at room temperature for 1 min(3 * ) ; 
and activating in 200 mL/L H3P04(85%) + 100 g/L N K H F 2  activation solution at room temperature for 0.5 min 
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Fig.3 The cross section of electroless nickel plating after pickling in 10 g/L C2HZO4.2HzO for lmin and activating in (a)360 mL/L 

HF(40%)  at room temperature for 10 min (18) ;  (b)200 mL/L H3P04(85% ) + 100 g/L N&HF2 activation solution at room 

temperature for 0 . 5  min(2* ) ; (c)60 g/L Na4P207.3Hz0 + 20 g/L Na2C03 + 10 g/L Na2Si03 - 1 2 H 2 0  activation solution at 

60 C for 1 min(3' ) 

Fig.4 Micrographs taken from the electroless nickel plated specimens after one step pretreatment(5 g/L C2H204 . 2 H z 0  + 12.5 g/L 

N b H F 2  + 25 mL/L H3P04 (85 % ) + 10 mL/L additive at room temperature for 1 min) ( a )  morphology of cross section; 

( b )  morphology of surface 



Fig.5 T h e  crass section of electroless nickel plating after zincification in 30 g / L  Z n S 0 4 . 7 H 2 0 +  60 g / L  K4P207 + 5 g/L Na2C03  + 

8 g / L  N a F  a t  65 't: for  3 min( 1 # ) , ( a )  once;  ( b )  twice and in 1 2 0  g / L  N a O H  + 4 0  g / L  Z n O  + 1 g / L  FeC13 .6H20 + 10 g / L  

additive a t  room temperature for 6 min(2' ), ( c )  once; ( d )  twice 

Table 1 .Evaluation of adhesive force between coating a n d  substrate 

adhesiveforce evaluation adhesive \ 
pretreatment method d 

1" 

pickling 2" 

3 * 
1" 

activation 2" 

3" 

one step pretreatment 

1 "once I 
zincification 1 "wice I 

2' twice I 

scribe test file test bend test estimation of adhesive force 

peel off 

peel off 

slight crack 

peel off 

excellent 

slight crack 

excellent 

excellent 

slight crack 

excellent 

slight crack 

peel off 

peel off 

crack 

peel off 

slight crack 

crack 

excellent 

excellent 

excellent 

slight crack 

crack 

peel off 

peel off 

peel off 

peel off 

crack 

peel off 

slight crack 

excellent 

slight crack 

crack 

crack 

bad 

bad 

unsatisfactory 

bad 

good 

unsatisfactory 

excellent 

excellent 

good 

unsatisfactory 

Notes:excellent:the film has the best adhesive force, no crack or peel off;good: the film adheres on magnesium alloy stably, but there are slight 

cracks in some area; unsatisfactory: pieces of coating were peeled off from magnesium substrate; bad: there was no adhesion between the coating film and 

substrate. 





INFLUENCE OF PRETREATMENT ON THE ADHESION OF 

ELECTROLESS NICKEL PLATING ON MAGNESIUM ALLOY 

ZHENG Zhen, Y U  Xinquan, SUN Yangshan, XUE Feng, REN Shike 

( Departnzerzt of Materials Science and Engineering, Southeast University, Nanjing 210096) 

Abstract: The  influences of different pretreatment techniques on the adhesion of electroless nickel plating on 

magnesium alloy have been studied in this paper. The  adhesive force between the coating and the magnesium sub- 

strate has been estimated by using bend test, file test, and scribe test. T h e  results indicate that the samples which 

is one step pretreated has the best adhesion and the thinnest mesosphere between the coating film and magnesium 

substrate. The  adhesive force between the coating and the magnesium substrate can be improved significantly by 

using proper technique of zincification. Further study aiming at  the development of zincification techniques for 

magnesium alloy is needed. 
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