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Microstructure and properties of cathode electrodeposited Ni-SiC
nano composite coatings on MB8 magnesium alloy
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Abstract: Nano composite coatings were prepared on MB8 wrought magnesium alloy by electrodeposition with sulfate
nickel as main salt. The microstructure of the composite coatings were observed with scanning electron microscopy and
transmission electron microscopy, its phase compositions were analyzed with X-ray diffractometry, its microhardness
was determined with microhardness meter, its abrasive resistance was tested by rapid abrasive test, and its polarization
curve in 3.5% (mass fraction) sodium chloride solution was determined by electrochemical tester. The results show that
nano composite coatings with uniform crystalline, dense structure and better corrosion resistance can be obtained on MB8
wrought magnesium alloy and its maximum microhardness reaches HV 682. Moreover, the abrasive resistance of the
composite coatings is superior to that of the hard chromium coating, the corrosion potential is increased by 677 mV
compared with base Mg alloy.
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2 Ni-SiC
161 Table 2  Electro-co-deposition parameters of preparing
(78] Ni-SiC composite coating
Component  Value/(g-L™") Parameter Condition
- (Composite plating) NiSO;6H,0  280-300 | Temperature 4550
NiCl,-6H,0 40-45 pH 3.5-45
H;BO; 35-40 Current density 2—8 A/dm?
Wetting agent 0.5-1.0
Dispersant 0.1-0.5
(g\ga—ngosr:ri) 30
[11]
(
)
" SiC (
) SiC
5~6 h
1
( 1) JSM-5600LV
MBS 30 XRD
mmx30 mmx2 mm (1000#) HXD-1000
10 mmx10 mm
GCrl5 30N
GDF-30 A24 V 200 t/min 5 min
KQ-100DB D40-2F 45 min
1 2
1
Table 1 Component and parameter of pretreatment bath
Component Value
NiS0,-6H,0 16 g/lL
NaH,PO,-H,0 15 gL
NH,HF, 10 g/lL
HF(40 ) 8 g/L
Stabilizer 1-2 g/L
Complexing agent 13 g/L
pH 6.2-6.6
Temperature (82+2) 1 Sic TEM

Fig.1 TEM micrograph of nano-SiC particles
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SiC
m;
100 10 min
m; (Am=m,—m) 2~4 A/dm?
SiC
2.2
9 4 50 pH4 4 A/dm*
XRD
2.1 Ni SiC SiC
2 Ni Ni SiC
(82+2) (3]
20 min SEM (pH 6.5) ( 5)
(pH 8) 0.98%Si  4.66%C
3 SiC
Ni-SiC TEM 6
(50+2) pH 4 4 XRD
SiC 10 g/L 2~8 A/dm* 5
SEM
6

2 pH SEM
Fig.2 SEM micrographs of electroless nickel coating on magnesium alloy surface prepared at different pH values: (a) pH 5.5;

(b) pH 6.5; (¢) pH 8; (d) pH 9
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3

Ni-SiC SEM

Fig.3 SEM micrographs of Ni-SiC composite coating on magnesium alloy surface prepared at different current densities:

(a) 2 A/dm?; (b) 4 A/dm?; (c) 6 A/dm?; (d) 8 A/dm>
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Fig.4 XRD pattern of Ni-SiC nano-composite coating on

magnesium alloy surface
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Ni-SiC
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Element w/% x/% .
C 466 1900 \i
Si 098 2.72
Ni  94.36 78.18

5 Ni-SiC
Fig.5 SEM image and EDS pattern of Ni-SiC composite

coating
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(a) . T . :
. Ni-SiC composite coating

6 TEM

Magnesium alloy

Fig.6 TEM image of composite coating
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Fig.7 Curves of time—wear loss of Ni-SiC composite coating

8 Ni-SiC
Fig.8 Wear micrographs of Ni-SiC composite coating: (a)
Whole wear micrograph; (b) , (c) Part amplifying micrographs
of (a)
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Ni-SiC( )
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8 1 — Mg alloy
2 — Oxidized layer Mg alloy surface
61  3— Ni-SiC composite coating
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Fig.10 Tafel curves of different coatings in 3.5% NaCl
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Fig.9 Effects of nano particle content in bath on particle REFERENCES
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