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Structure and Properties of Ni-WC Nano-composite Coating by Electroplating
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[ Abstract ]

Ni-based coating with nanometer WC particles was made on 18-8 stainless steel substrate. The surface morphology of the

In order to make the nano-composite coating with high micro-hardness and high corrosion resistance,

composite coating was observed, the micro-hardness and corrosion resistance of the composite coating were measured. The
experiment results show that the composite coating has a smooth surface, and its micro-hardness is remarkably improved

as compared with that of stainless steel or pure nickel coating, its corrosion resistance is about 4 times to that of stainless

steel, but a little low than pure nickel coating.
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Figure 1 SEM micrograph of WC particles 10 000 x
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Table 1 Composition of electroplating solution

WL R JETEHER Ni-WC Gk 5 A s B
NiSO, - 6H,0 300g/L 300g/L
NiCl, - 6H,0 40g/L 40g/L
H,BO, 35g/L 35¢/L
He5E5 lg/L lg/L
I 0.1g/L 0.1g/L
ik WC Bk 10 ~30g/L
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Figure 3 Surface morphology of
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Figure 2 Surface morphology of

the composite coating 100 x the composite coating 1 000 x

H AT O, 4% )2 241 U0, 1Kk WC ORI A B A, (B
WC A B B AR AR A, X —FE R WC BRI LLERK,
B UURE AR JRAEFE PR A Y 38 BB 23 ORI F M
BT EL IR0 P 20, o ] Pl R A PP R LR BE Pt A RE 52 2
MR AR A B RAR
2.2 EEWE

St 18-8 NEEH SRR (Ni-WC GRS 9 Z 8
7 WAEE MR SR K 2,

IR 2 A DL, Dl Se AR AR = B0 R B LE il 18-8 AN
i, 1 Ni-WC 0K R S 8)2 10 BAAE EE B ik —H A &R
Hio KRR NTER A UTAUT AR A, 4K SORL G I A BE 0 i i

JUBUER B SoR R AR, R B A0 AL T 6 R FoRL PR A, [R) B
H T AR AORL A iR A T A BELAS 2l HE IR JE 5 4 8 A 02 451 A8 AT
MBS, 2 G 95215 AR AL , AR AT 2 i P I 4 K
WC foRLAS By S — P BE AR ORL, 38950 237 76 26 i & J& e =2k
TRSE A TR BOR A BOR -
®2 FEHHHEMEE
Table 2 The micro-hardness of different materials
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18-8 A 4540 227
N R E 623
Ni-WC 4k E A4 2 1 006
2.3 EEmE MM

TR HUH R Sh ok 50h J5 758 Y 18-8 REB4R 2544
B2 Ni-WC QR E G E B AR E 4 iR

H &I AT IR, 18-8 NG540 A9 I i R K 2. 041 1g/(m® -« h),
NSRBI R K 0.362 5g/(m® « h) T Ni-WC 49k &
BB RN 0.554 3g/(m® - h) o JEHEHHZ M Ni-
WC 49K 2 4582 B0 nh R BALT 18-8 A4, BNEA]
TR Il B B L S BSR4, LR 18-8 AN 40 A g it i R 24
RS RE 5.6 15, Ni-WC gk ESHEM 3.7 £5, B
Ni-WC 49K A5 2 R s R A 3 TR i E 4
NIEHBMEREN 1.5 4%, HERTRREEAHEFFESE KR
B WC/Ni S, 76 5018 AL AP R K, T LT s Ak T =i Rk
R, S B ERIR, R, 5 A4 2 105 biudk 34
B W ERERIEE , RS AEIZE RIFHTH gtk

3

=51

£

=

=

&=
18-8 NEEHH s Ni-WC 90K E A0

B4 RIERERH R i 5
Figure 4 Corrosion rate of different materials
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