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Pretreatment for Electroless Nickel Planting on LAZ900 Mg-Li Alloy
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Abstract: To find a better way of pretreatment for electroless nickel planting on Mg—-Li alloy. Mg-Li alloy was pickled
by using three different processes: phosphoric acid solution, nitric acid solution, phosphoric acid, and nitric acid solu-
tion. Mg—Li alloy was activated by using three different processes: hydrofluoric acid, ammonium hydrogen fluoride solu-
tion, and phosphoric acid and Ammonium hydrogen fluoride solution. Electroless nickel planting on Mg—-Li alloy has been
finished after different activations. The specimen was analyzed after activation and after nickel plating using metallurgical
microscope, SEM, EDS and XRD. The results show that the oxide layer on the surface of Mg-Li alloy has been com-
pletely dismissed during pickling by phosphoric acid and nitric acid solution, and the surface is glossy. A layer of magne-
sium fluoride is formed on the surface of the sample after each activation process. The nickel-phosphorus alloy coating is
formed, and the particles are uniform and arrange tight. The best process of pretreatment is phosphoric acid 2 mL /L, ni-
tric acid solution 10 mL/L, sodium fluoride 1 g/L, and 5-30 s at room temperature for pickling; ammonium hydrogen
fluoride 20 g/L., 1-3 min at room temperature for activation.
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Alkaline cleaning formula and process for the

Table 2
Mg-Li alloy

Parameters Value
Canon/(g = LD 30
Crayco, /(g LT 24
Criayro, - 21,0/ (g« LD 16
Temperature/ C 80
Time/min 8-10
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Table 3 Pickling formula for the Mg—Li alloy

Table 1 Main chemical compositions of the LAZ900 al-

loy (w/ %)
Element Li Al Zn Mg
Content 9.31 0. 46 0.45 Bal.

1.2 WM
B PERR L R H BT LB & & R WM&
FIIHTE  ASAE X EE B 5T . 2% w0 A5 B R

(mL L™
Group Phosphoric acid Nitric acid

Al 2

A2 7

A3 12

A4 17

A5 22

Bl 2
B2 7
B3 12
B4 17
B5 22
Cl 10 2
C2 8 4
C3 6 6
C4 4 8
C5 2 10
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Table 4 Activation formula and process for the Mg-Li

alloy
Group Compositions Concentration
1 Car(40%)/(mL « L) 50
2 Caur, /(g LD 20

CH_%P()1 (70%)/(mL « L)+
3 . 10+10
Q,\]II,LIIF2 /(g LD
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Table 5 Nickel planting process for the Mg—Li alloy

Parameters Value
Chico, -axicom, -0/ (g + L7 10
Cranypo, /(g = L7 12
Cyi,ur, /(g = L7 10
Ce,ngo, /(mL « L7 15
Cup/(mL « L™ 12
Cri, -my0/(g s LD A little bit
pH 7
Temperature/ C 85
Time/min 30
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Table 6 Grade of status on surface of the Mg-Li alloy

Surface quality Level
Bright, smooth 5
Bright, coarsening 4
Few small etch pits 3
Lots of small etch pits,dark 2
Lots of big etch pits,dark 1
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Surface morphologies of the Mg—Li alloy using different pickling solutions

Fig. 1
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Table 7 Results of the pickling process

Group Original mass/g Mass after pickling/g Pickling rate/(g s m™® « s7!) Level
Al 1.1959 1.195 4 0. 040 1
A2 1.1359 1.135 2 0. 056 1
A3 1.098 1 1.097 2 0.071 2
A4 1.174 2 1.172 2 0. 159 2
A5 1.156 9 1.154 1 0.222 3
Bl 1.182 9 1.182 8 0.008 2
B2 1.209 9 1.208 4 0.119 4
B3 1.190 1 1.187 6 0.198 4
B4 1.174 7 1.171 1 0. 286 4
B5 1.206 5 1.200 7 0. 460 3
C1 1.210 5 1.208 6 0. 151 1
C2 1.238 8 1.236 3 0.198 1
C3 1.220 0 1.216 8 0. 254 1
C4 1.219 4 1.214 9 0. 357 5]
C5 1.190 0 1.185 5 0. 357 5
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Fig. 2 Morphologies of the Mg—-Li alloy treated by different activation solutions
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Fig.4 Macroscopic morphologies of the Ni—P coating after activation by different activation solutions
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Fig. 3 XRD patterns of the Mg—Li alloy treated by dif-
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Fig.5 Polarization curves of the nickel plating samples

after different activation
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Fig. 6 SEM morphologies of the Ni—P coating under different multiples
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