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Abstract: Electroless plating nickel—phosphorus alloy coating was conducted on the magnesium alloy, using plating so-
lution system with nickel sulfate as the main salt and sodium phosphate as the reducing agent. The influences of the main
salt and reducing agent molar concentration ratio on the morphology, composition, deposition rate and corrosion resist-
ance of nickel-phosphorus coatings were discussed by SEM, EDS, metallographic analysis and polarization curves. The
results show that the coatings retain the same morphology at different molar concentration ratios. However, the phos-
phorus content linearly decreases with increasing main salt and reducing agent molar concentration. The deposition rate is
the fastest while the main salt and reducing agent molar concentration ratio is in the range of 0.4-0. 6. The coating has
good corrosion resistance while the molar concentration is 0. 3 or 0. 4. From the above, the coatings, electroless—plated
with the main salt and reducing agent molar concentration ratio of 0. 4, have the best comprehensive performance, in only
considering the effects of main salt and reducing agent on coating performance
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Technological processes and parameters of the

Table 1

electroless Ni—P plating

£ R AT HARAL A Ni-

Process Parameters Value
C\;\anul /(g L) 25
. 7ot

Alkaline (/\:\2(()3 /(g L™ 15

wash (?\34 P, 0, /(g LY 20
Temperature/ C 50-70
Cuyro, /(mL + L) 200-400

Acid (/‘HA\I()ﬁ /(mL « L") 40-80

pickling Cyr/(mL « L") 100
Temperature/ C 25
Cur/(mL « L™ 300
Activation
Temperature/ C 25
C\;so1 . GHZ(I/(g « LY 20
(r‘cngoszn/(g « LY 5
(/‘\‘H‘HFZ/(g' LY 10
CL‘IZHZS()IS.\IH/(mg < LY 10
Electroless C<\1(2>2(‘,s/(mg < LY 1

plating .

Ni_P (/\:\HZP()Z-HZ()/(g' LY 8.9-26.82
C.\usql : CN;\IIZPUZ 0.3, 0.4, 0.6, 0.9
Time/min 60
Temperature/ C 80
pH 6.5-7

L2 RIEHR

I AT RR FH AZ31 AR I 85 A 4 W AR (R
BRI T AR 30 mm X 30 mm X
0.5 mm, H FE 5 3% 2.

by [ VR B O B R R 3 J R O O TR
B3R Ca /Cuvo, 2391124 0.3,0.4,0.6 A1 0.9,
TF 58 6 AS ) B K e B BG B )2 1k RE 1 A2 Ak
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Table 2 Chemical compositions of AZ31 magnesium alloy

(w/ %)

Element Al Zn Mn Ca Si Mg

Content 2.5-3.5 0.7-1.3 =0.2 <C0.04 <C0.03 Bal.
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Fig. 1 Effects of the different molar concentration ratios of Ni*" to H,PO, on surface morphology of electroless

Ni—P coatings
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Fig. 2 Effects of the different molar concentration ratios of Ni*" to H, PO, on chemical composition of electroless Ni—P

coatings
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Relationships between the different molar con-

to H, PO, and element content
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Cross section morphologies of the electroless Ni—P coatings plated at different molar concentration ratios
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of Ni*" to H, PO, on polarization curves of electroless Ni

-P coatings in 3. 5% NaCl solution
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