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Table 1 Chemical composition of AZ31 magnesium
alloy (/%)
Al Zn  Mn Si Cu Ca Fe Others Mg
293 0.12 0.83 0.05 0.025 0.001 0.005 0.01 Bal
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Table 2 Process of pretreatment and electroless nickel

plating
Soluti O ti
Technology o 1,0? Concentration per.a.mg
composition conditions
. Room
Ultrasonic
. Acetone temperature,
cleaning .
15 min
. NaOH 30~60 g/L .
Alkaline 60~80 C
washing time:15 min
Na,COs3 15~40 g/L
3 Room
L H3PO4 (85%) 600~605 cm”/L
Pickling 3 temperature,
HNO; (69%) 30 cm’/L .
time: 3~5 s
Room
L NHsHF, 105 g/L
Activation temperature,
H3PO4 (85%) 200 mL/L . .
time: 2 min
NiCOj3-3(0OH),-4H,0 8~14 g/L
C6H307'H20 5~9 g/L 90 C
Chemical NaH,PO,-H,0 15~30 g/L
. pH value:
nickel HF (40%V/V) 10~18 mL/L 5565
plating NH,HF, 25~12 g/L T
time: 1 h
NH;-H,0 (25%) 20~40 mL/L
Thiourea 0.3~1.2 mg/L
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Fig.1 Surface morphology (a) and section view (b) of the

electroless nickel plating coating
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Fig.2 EDS spectrum of the electroless nickel plating coating
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Fig.3 XRD pattern of the electroless nickel plating coating
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Fig.4 XPS spectrum of the layer on electroless nickel

plating coating
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Fig.5 Change curves of element contents in layers with

sputtering time
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Fig.6  XPS spectra of C 1s (a), O 1s (b), Ni 2p (c¢) and P 2p (d) of

outer layers
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Table 3 Calibration results of Ni and P before Ar” sputtering

Spectrum Number  Binding Chemical Content/
line position energy/eV state at%
1 856.89  Ni*"(Ni(OH),) 40.29
Ni 2P;, 1 855.91 Ni*" (NiO) 32.96
3 852.76 Ni’ 26.75
1 133.58 P> (PO 62.46
P 2P 2 129.97 P* (PO 17.37
3 129.35 p° 20.17
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Fig.8 XPS spectra of C 1s (a), O 1s (b), Ni 2p (c) and P 2p (d) of

intermediate layers
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Table 4 Calibration results of Ni and P after Ar" sputtering

Spectrum  Number  Binding Chemical Content/
line position  energy/eV state at%
Ni 2P3 1 852.32 Ni’ 100
1 129.97 P> (PO 25.89
P 2p
2 129.35 P’ 74.11
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Analysis of Electroless Nickel Plating on the Surface of AZ31 Magnesium Alloys

Yan Peng', You Guogiang'?, Ding Yuhan', Zhang Xiuli', Tong Xin'

(1. Chongqing University, Chongqing 400044, China)

(2. National Engineering Research Center for Magnesium Alloy Materials, Chongqing 400030, China)

Abstract: Electroless nickel plating on AZ31 magnesium alloy was performed, based on the pretreatment process of H;PO4+HNO;

pickling and NH4HF,+H;POj4 activation. The morphology, composition distribution, phase structure and elemental analysis of electroless

nickel plating coating were investigated through scanning electron microscope (SEM), energy dispersive analysis of X-ray (EDS), X-ray

diffractometer (XRD), and X ray photoelectron spectroscope (XPS), respectively. The results indicate that the surface of the electroless

nickel plating coating is smooth and bright, and the structure of deposits is amorphous with high content of phosphorous. The form of

nickel on the surface of deposits is pure nickel (26.75%), NiO (32.96%) and Ni(OH), (40.29%), and that of phosphorous is pure P
(20.17%), PO.> (17.37%) and PO,> (62.46%). Furthermore, the form of nickel in the intermediate layers of the coating is almost 100%
pure nickel, and that of phosphorus is pure P (74.11%) and PO,> (25.89%).

Key words: AZ31 magnesium alloy; pretreatment; electroless nickel plating
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