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Electroless Plating of Ni—-P/Ni—Mo—P Bilayered Coating on A3
Steel

KONG Lin', LIU Pinxiao®™, KONG Bin’
(1. Nanyang Technician College, Nanyang 473000, China; 2. Nanyang Institute of Technology, Nan-
yang 473004, China; 3. Beijing Star and Zhonggong Equipment Technology Co., Ltd., Beijing 100176,
China)

Abstract: Ni-P/Ni-Mo-P bilayered coating with Ni-P coating as the bottom layer and Ni-Mo-P coating as
the surface layer was prepared on the surface of A3 steel. The binding force, corrosion rate and imped-
ance spectra of single-layer Ni-P coating and Ni-P/Ni-Mo-P bilayered coating were tested, and the com-
position and morphology of single-layer Ni-P coating and Ni-P/Ni-Mo-P bilayered coating before and af-
ter corrosion were characterized and analyzed. The results show that both the single-layer Ni-P coating
and Ni-P/Ni-Mo-P bilayered coating have a good combination with the matrix and they all present rela-
tively flat cellular morphology. Both the single-layer Ni-P coating and Ni-P/Ni-Mo-P bilayered coating be-
long to the medium phosphorus coating, there are almost no holes on the surface of Ni-P/Ni-Mo-P bilay-
ered coating, and the cellular substances are relatively uniform. The porosity of Ni-P/Ni-Mo-P bilayered

coating is only 0.6 cm™, which is significantly lower than that of single-layer Ni-P coating. In a certain
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period, both the single-layer Ni-P coating and Ni-P/Ni-Mo-P bilayered coating can play a protective role

in reducing the corrosion of A3 steel. Compared with single-layer Ni-P coating, Ni-P/Ni-Mo-P bilayered

coating exhibits better corrosion resistance and can provide longer protection for A3 steel.

Keywords: Ni—P/Ni—-Mo—-P bilayered coating; single-layer Ni—P coating; electroless plating; corrosion

rate; corrosion morphology
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Tab.1 Bath formula and process conditions

BEWRC T T 240 Ni—P | Ni—Mo—P
¢(NiSO,+6H,0)/(g-L™") 20~25 25~30
¢(NaH,PO,*H,0)/ (gL ") 25~30 20~25
¢(Na,C;H,0,+3H,0) /(gL ™) 35~40 25~35
¢(Na,MoO,*2H,0)/(mol-L.™") — 2.5%X107°
¢(CH,N,S)/(mgeL. ") 1~2 1~2
¢(NaC,H,;S0,)/(mgeL ") 50~60 50~60
pH 8.8~9.0 8.8~9.0
M/ C 80+1 90+1

1.2 E#ZENi-P$ E# Ni-P/Ni-Mo-P W EEE 4
BE K
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IR GB/T 10124—1988 #4745 fiF i S 56, 78
3.5% NaCl VA i Fhi2 0 168 h, £:BF 24 h il & B2 Ni-
P 4% )2 Al Ni-P/Ni-Mo-P XUZ 8% )2 (0 J§ fh 3R | {154
s (IR
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Fig.1 Adhesion test results of single—layer Ni—P coating
and Ni—P/Ni—Mo-P bilayered coating
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Fig.2 Morphology of single-layer Ni—P coating and Ni—P/

Ni—-Mo-P bilayered coating
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Fig.3 Energy spectrum diagram of single-layer Ni-P
coating and Ni—-P/Ni—-Mo-P bilayered coating
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Fig.4 Corrosion rate of single—layer Ni—P coating and
Ni-P/Ni—-Mo-P bilayered coating immersion for different
time
Mo-P Xz 85 )2 #R RE X A3 H b 21 45 4 1) DR AP 4
Tt 2 B2 Ni-P HEJZ 38 J2& Ni-P/Ni-Mo-P XUZ B
B AE A3 3 AR REJE il 5 1) TR AP 2 A 850k

B T A3 AL B IR il . R 96 hs
HT T 502 Ni-P 32 J2 R Dl 8, %8 A3 B0 i) P 4
FHIEE5 . {H Ni-P/Ni-Mo-P XUZ 9% )2 X A3 B0 - 4
PR ELRIE 120 b A B s 555 , 3 6 HH Ni-P/Ni-
Mo-P XUZ 2 e A3 i He oK Ay B4

®3 RIEAEREEHRIERL

Tab.3 Corrosion status after immersion for different time
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Fig.5 Morphology of A3 steel, single-layer Ni-

P coating and Ni—P/Ni—-Mo-P bilayered coating

immersion for 168 h
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Fig.6 Nyquist plot of A3 steel, single—layer Ni-P
coating and Ni—P/Ni—-Mo-P bilayered coating
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Fig.7 Equivalent circuit diagram used for fitting
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Fig.8 Impedance modulus values of A3 steel, single—

layer Ni-P coating and Ni—-P/Ni—-Mo-P bilayered coating
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