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W OE. B R34 BMAESERE PGB ERE A A4, ik RIRBRXAFEF H e 0235
AN K B4R Ni-P 45 B Ni-Zn-P &&4 & ik B NiSO, - 6H,0 20 ~25 g/L,C,H,0,Na, - 2H,0 50 ~
70 g/L,NH,Cl 25 ~30 g/L,NaH,P0O, - H,0 15 ~25 g/L, %% Ni-Zn-P 4445 B8, /£ vA LB e X
0.4 ~0.8 ¢/L ZnSO, - 7TH,0, R A2 A A2 48 & F 2480 (SEM) MG B A A BLE K F B
YR G Y AT S, AR E S ATAL(EDS) S AT 4 E R AR AT G R m ks, R Ni-P 45 &F= Ni-Zn-P &4
BEPH P RENIHESMNA11.26%#9.97% , NP AFfetE BB, T AMH TIF 5] 6 BAP4E B2
HEEEMIAEREE, Ni-Zn-P 524 Z W Ni-P S0 IR L2 8 hm 3y & 1R in 5 fe by i R 4E 6 8 m
EHE, EATERER T B4R 144 h 5 Ni-P 45 2 H I 269 54k 30 Ni-Zn-P &2 BN R ES 7
., Ni-Zn-P 24 B E In 5 FH R TFTH FFRA Y 6 Fe fo O, RS E R T A28 Zn £
SR Ak RGBT AR AR A IR G AR Z B AR, Ni-Zn-P &2 4 R 09§ 1k ik R0 24T Ni-P
PN BEIE Ni-Zn-P 52 EH KA S Ni-PEEW B 4 SRR Ebs 8 mik s
HE Ni-Zn-P 5445 B ikik 0 B4KT Ni-P 452,

KGR /L4, Ni-Zn-P 45 &, Ni-P 45 &, @ikt
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Corrosion Behavior of Ni-Zn-P Alloy Coating in Artificial Seawater
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ABSTRACT: Objective To improve the service life and corrosion resistance of metal materials in the marine environment.
Methods The Ni-P coating and Ni-Zn-P alloy coatings were prepared on Q235 steel by alkaline electroless plating technique. The
bath formula was: NiSO, - 6H,0 20 ~25 ¢/I.,C,H;0,Na, - 2H,0 50 ~70 g¢/L., NH,Cl 25 ~30 g/L, NaH,PO, - H,0 15 ~25 g/L.
Ni-Zn-P alloy coating was prepared by adding 0.4 ~0.8 g/L of ZnSO, - 7H, 0O into the above formula. The surface morphology of

coatings before and after corrosion in artificial simulated seawater was observed by optical microscope and SEM. The surface com-
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position of coatings before and after corrosion was analyzed by EDS. Results The P contents of Ni-P plating and Ni-Zn-P alloy coat-

ing were 11.26 wt% and 9. 97 wt% , respectively. From the P content and coating microstructure , it ccould be determined that the

two coatings obtained were continuous dense amorphous coatings. The Ni-Zn-P alloy coating was more uniform and smooth than the

Ni-P coating, and the cell boundary was more continuous and denser. After 144 h corrosion in artificial simulated seawater, Ni-P

coating showed obvious pitting, while the Ni-Zn-P alloy coating was still intact without damage and localized corrosion. After corro-

sion, the content of Zn decreased obviously and a small amount of Fe and O appeared in the Ni-Zn-P alloy coating, indicating that

Zn was first corroded in the corrosion process of the alloy coating, then the coating was gradually corroded, and finally, the sub-

strate was corroded. The corrosion rate of Ni-Zn-P alloy coating was significantly lower than that of Ni-P coating. Conclusion The

Ni-Zn-P alloy coating was more uniform and smooth than the Ni-P coating, and the cell boundary was more continuous and denser.

The corrosion rate of Ni-Zn-P alloy coating was significantly lower than that of Ni-P coating.

KEY WORDS: electroless plating; Ni-Zn-P alloy coating; Ni-P coating; corrosion resistance
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L,NaH,PO, - H,0 15 ~25 g¢/L, il Ni-Zn-P & 4%
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Fig. 1 SEM images of Ni-P and Ni-Zn-P alloy coatings: a) Ni-P
plating coating, b) Ni-Zn-P alloy coating
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Tab.1 Composition of Ni-P plating and Ni-Zn-P alloy

coating %
Element Ni-P Coating Ni-Zn-P Coating

Ni 79.65 84.37

Zn 0 4.31

p 11.26 9.97
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Fig. 2 Relationship between corrosion rate of Ni-P and Ni-Zn-P

coatings and time

s Ni-PELIIM b

v Ml R

S T T A AR G N 3 0 2 P T 2 el A BB ol
R AE YT O BT ok 2R il = 1 2 5 g el
JE 1, ClL BT80N AR %02 J il ™ 1y J2 1 g ol I A
WERPE 2, KA SIS h . XL & 3,168 h Z I, Ni-
Zn-P BE 2 10 J 1 SR B AR T Ni-P B2 Y, X0
T Zn (A AL 2 I PR I, S PRS2
JE TR TR kR A 7], FR AN -PHE 2
Ni-Zn-P 5455 2 I 15 38 & A SR R 1 50 JE ok
2.2.2 Ni-Zn-P §£EE Ni-P EEE MR

& 3 J& Ni-P 8% )2 Fl Ni-Zn-P & &8 2 )85 6y
SAHMALUE S, B 3a FIE 3¢ 43510k Ni-P 85 2
Ni-Zn-PA 48528 1h 24 h (ROWIE S, 7T LAE Y B%
RIS A B, (R Ni-P 95280 2 Utk 414
(3 5t A AT ok (] 3a ik s ) . & 3b 1 3d 43
S Ni-P 88 2 F1 Ni-Zn-P & 455 280 144 h 1964
SIS, 6 EE & B, Ni-P 8% 2 o B B %) ik b (]
3b Hik iR ), Ni-Zn-P G &8 RRES K A
AR i, Ni-P 8528 1k 144 h W B Bt
ATRESE TR LU P& 2T 0 r, ol
i o e b, BHAR A0 516 J okt | L3 B8 AN 25 5 T i
PR, B LIRS 8 1 2 T Ni-Zn-P 45 4295 R AEAE Zn,
Zn AEAPEBRAR PL S il DR 1 8% )= AR 38 fin
THE I e

b NPT

3'||.m|
o MR A R b 1 b

I3 Ni-Zn-P & @920 Ni-P 582 o 5
Fig. 3 Corrosion morphology of Ni-Zn-P alloy coating and Ni-P plating: a) Ni-P plating, 24 h corrosion,

b) Ni-P plating, 144 h corrosion, c¢) Ni-Zn-P alloy coating, 24 h corrosion, d) Ni-Zn-P alloy coating, 144 h corrosion
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Tab.2 Composition of Ni-P and Ni-Zn-P coatings before and after corrosion%

Element Ni Zn P Fe 0 Cl
Ni-Zn-P coating composition before corrosion 80.37 04.31 13.97 0 0
Ni-Zn-P coating composition after corrosion 68 10. 54 4.63 6.14 0
Ni-P coating composition before corrosion 79.65 0 12.26 0 0 0
Ni-P coating composition after corrosion 72.00 0 9.02 4.73 4.35 3.01
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