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Study on Nanometer Electroless Composite Plating on AZ91 Mg Alloy
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Abstract: In view of the active chemical properties on the surface of magnesium alloy and the difficul-
ty of obtaining high-quality coating by direct nano electroless composite plating, a high-quality Ni-P-
ZrO, nano electroless composite coating was obtained by double-layer composite plating (electroless Ni-
P pretreatment before composite plating). The effects of the amount of nano powder in the plating solu-
tion and different stirring methods on the composite amount of nano powder in the coating were stud-
ied, and the microhardness and corrosion resistance of the coating with different composite amount of
nano powder were measured. The results show that the microhardness of the composite coating increas-
es gradually with the increase of the amount of codeposited nano powder, but the corrosion resistance
first increases and then decreases. When the amount of nano powder in the coating is about 5 wt.%, the
coating has excellent corrosion resistance and high hardness.
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Fig.1 SEM images of direct composite plating Ni-P-ZrO,
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Fig.2 Surface morphology of double layer composite coat-
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Fig.3 Potentiodynamic curves and EIS plots of direct and
double composite plating coatings in 3.5% NaCl so-

lution
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Tab.1 Fitting results of polarization curves

EZE R i/ (WA-cm?) | E, /mV | b/(mV-dec")
BHIEEZAE 12.3 —414.3 —775
W2 A 3.6 —361.7 —84.1

*2 BERUEGER
Tab.2 Fitting results of EIS

PZAF | R/AQ-cm?) |R/(Q-cm?) | Y /(Q"-cm™s™) | n

HIER A 9.4 1.7x10* 1.95%10° 0.91

WZE A 8.2 2.1x10* 1.88x107 0.93
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Fig.4 Effect of nanopowder content in bath solution on

the weight ratio of ZrQO, in coatings
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Fig.5 Effect of stirring ways on the weight ratio of ZrO,
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Fig.6 Effect of ZrO, content on the hardness of coatings



- 12+ May2022

Plating and Finishing

Vol. 44 No. 5 Serial No. 350

L R A K Ry e X B AT b AT S
HRAE 52 5 22 e P 5 0 3 SO0 ol ) e 1] L AT
PhPERIOL S AR LI 7. Bl 0Kk S R 3
T, B2 P T et o i e o, 3k 38 e AL T e P S
AP ARK AT BT LR ALBAL  SEAE LR, AR
PEIRALBIAR, R mi ot (HEEE 9Kk 25
HEm, BRER AR R B BNI-P 5 & 8 R
AN L 22, TR AN 2 ] ) R 2 i 7 il
= AR R BB/ IN RS JB8 ol T 7 ) 7 3k 6 R o Ak
LA A PR M b T R DRI, SRRk 7
2 S A 1 2 L TR AT A — D R L
AR R AL T BT AR A2 h AR 5 i
155 wt.Y%Zi AT, MBI R fr PO 5 , B AR w5 o

210
c / \
=
e 200} - i
: e
L2
wn
[«5) [ ]
= L |
_5 190 - /
2 o
j—
j -
5 7

180 b

3.5 4.0 45 5.0 5.5

ZrO, content in coating/wt.%

B7 $ERPZr0, 8 & EXTil i r 70
Fig.7 Effect of ZrO, content on the corrosion resis-

tance of coatings
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