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ABSTRACT: Objective The characteristics of Ni-P alloy coating after electrochemical etching were investigated.
Methods Ni-P alloy coating was etched by the electrochemical etching method. The surface, microstructure, phase
composition, elementary composition and etching depth were characterized. The hardness of etching coating was tested
by the microhardness tester. The binding strength between etching coating and substrate was tested by thermal shock
technology. The penetration of etching micropores was characterized by using polarization curves. Results The results
showed that: the surface of Ni-P alloy after electrochemical etching would turn tarnish and dark. The electrochemical
etching micropores first appeared on borders of the cellular materials,then spread to the surface of cellular materials.
The etching micropores were in right size and distributed evenly under optimal conditions of electrochemical etching.
The etching micropore didn’t penetrate the Ni-P alloy layer to the substrate. Conclusion The electrochemical etch-
ing had little effect on the binding strength, but reduced the hardness of the etching layer.
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Tab.1 The basic formula and technical conditions

of chemical nickel-plating

FERIC 7 T2
D% Fit/(g-L") || WH S
NiSO, - 6H,0 25 ~35 pH 4.5~5.0
Na,H,PO, - H,0 20 ~30 IR (88+2) C
FriER 10 ~20 BfE] 160 ~ 180 min
LR 20 ~30
WJ-GO1 7S 20 ~40

1.2 Bi=mzl

Xof il A5 B4 B BRI 1 A R IEA T A2 b
FH 59DSK. HAL A2 foft 220 500 P o 11 i, 32 ke 220 350 ol 32 ok 221
R REE TR N AR TS, AT L
SR PR 20 pH (B 1.0 ~ 2.5, Pl 206 Bk 250
(20 ~30 C) , B HEFEHE FE 400 ~ 450 1/min, {h %] AL
M 2.0 A/dm’, TRZISERUS , 2K R T, &
1.3 SRR

1) R Quanta200 7335 $ 5 Ha B8 W0 22 L £k 2
TZTHTE OIS

2) FHE S B b v a2 Ja , il k4 AR
Observer. Alm VS8 & bR 105 WL #E I, 5 2
TR

3) FIFH INCA REREAL AT HT i 202 Ak 22 147

4) KM HM-MT1000 7% b f A LA B 310
Tl 220 2 A B

5) R 27375210 HAb2EI R etk AT AR iR Ak
HZEI 2 , A 3. 5% (i 43 %0) NaCl W, T
SHARRRIT  TAERM R 1 emx1 em (9L ALk
ZIHR, 2 e HAR R AR R SR FR AR, il B AR R BT LA

2 #RE5E

2.1 HAIRE5N

il & AL P AR B B AW 5E , TR A R AL 2%
e, TR R A B = ot 2 i B e 2 A ] Bt 18] )
AN, AT LAE %0 1 min S5, S8V 1 20w JCBA
RIEH, B T2 R BT B BR SN B A AR A
203 min J5 A7 SR 1R %] 5 min 5, BEEAASE L
PEREREAR . PIrA 20 J2= i R T R 35 SO0, B0 B
JRRRL BHFL BB BV SN o

¢ PZ3 min

d %5 min

K1 A 2= e S

Fig. 1 The surface of electrochemical etching coatings
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Fig.2 SEM micrographs of the electrochemical etching coatings
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Fig. 3 Cross-section morphology of electrochemical etching coatings
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Fig. 4 Negative polarization curves of

electrochemical etching coatings
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Fig. 5 Effect of the electrochemical etching

on the electrochemical etching coatings
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Fig. 6 The surface of electrochemical etching coatings

before and after heat treatment
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Tab.2 The chemical composition of

electrochemical etching coatings
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Fig.7 XRD pattern of the coatings before and

after electrochemical etching
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