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Study on the Preparation and Properties of Ni-P/Ni Duplex Coating

on the Surface Magnesium Alloys
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[Abstract] The high corrosion resistance Ni-P/Ni duplex coating was deposited on the surface of magnesium alloys by
electroless depositing Ni-P and following electrodepositing Ni. The effect of electroless deposition and electrodeposition time on
the corrosion resistance of the duplex coating was investigated by static corrosion immersion in the 5% NaCl aqueous solution .
the results indicate that only the electroless deposition time no less then 40 min, the duplex coating get high corrosion resist-
ance. The observations of linear sweep polarization curve experiments indicate that both in the acidic solution and alkalic solution
the duplex coating has good corrosion resistance. After heat treatment at 200 °C for 24 hours the corrosion resistance of the Ni-
P/Ni duplex coating increases and the microhardness of the eletrodeposition exterior Ni layer increases from HV460 to HV550.
The SEM observation of the cross section of the duplex coating indicates that the coating is connected well to the magnesium
substrate and there isn’t obviously interface between the Ni-P layer and Ni layer.
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Tab.1 Static immersion results of samples

AW = RE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Ak S 1 [E] / min 15 15 15 25 25 25 30 30 30 35 35 35 40 40 40 40 120
HA, % B ] / min 15 30 45 15 30 45 15 30 45 15 30 45 15 30 45 0 0

W1 IEMEMEE /L 0 0.5 1 2 3.5 4

5 9 10 15 22 24 32 =48 =48 0.8 42

5 HE 40 min BT 5 B9 50— B = 20 A5 R P IR 1
IR BB 7 2 ) A 0.8 h SR B
JERMAFAEALEL. HJE S A58 40 min, #F LB 30
min A5 A SURE 22 50 AT A S 9 T ok 1 50 T S 2 Y
PP 20 A 2 B R Y 2 I AR G 9 SRR A T RO B
TP )2 TR b 5 0 B I ) 2 h BT AR A B — ke

B A AR AN 2 A 3K R A T e P RE
2.2 BUEWKEREDW

WA % 40 min J&5 R E 0 Ni-P fb 2% 8% 2 M5tk
FHE 40 min B 30 min WS EIRHELE 5%
NaOH F1 5% HCL ¥ i sl a7 i Al it e, LT 1
B2, L A g, fE R PRV Wb, B NI 2 1 ik



$£39% $£1H 2010 £ 2 A
Vol.39 No.1 Feb. 2010

KEHEAR

SURFACE TECHNOLOGY

g

LA T AR A B NP2 A9 I ol A7, T L B A 9 ) 4
oA HLAL G ERR PR PRI T L R NI R A AT
B TR b . FERRCPE SRR T R NI R BT
LU IRE A= VAN B R TR S (=R 2 e S QAN ES IR L
JEAETAE A F T )RR H AT B Tl e

T e a BB Ni-P )2
g b AR
=
i
s | -
£ 0 : :

08 06 04 02

W/ V
1 FELE 5% HCL P B Ak ih 28
Fig. 1 The electrochemical polarization curves

of the samples in 5% HCI solution
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Fig. 2 The electrochemical polarization curves

of the samples in 5% NaOH solution
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Fig. 3 The surface appearance of electroless Ni-P coating
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of duplex Ni-P/Ni coating
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Tab.2 Influence of H, reduction process parameters

on performance of the SiO, coated fiber
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