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Effect of stabilizers on the properties of electroless nickel plating

Tang Fangyu', Zhan Yanji', Wang Chunxia®, Liu Hui’
(1. Xifan Instruments (Shenzhen) Co. , Ltd. , Shenzhen 518000, China; 2. School of Materials,
Nanchang University of Aeronautics and Astronautics, Nanchang 330063, China)

Abstract: To investigate the effect of stabilizers on the stability and coating performance of the
electroless nickel solution, three stabilizers containing potassium iodide, cerium citrate and thiourea
were added to the electroless nickel solution to prepare the electroless nickel coatings. Palladium
chloride solution was used to test the stability of plating solution. The thickness, phosphorus content,
hardness, microstructure, corrosion resistance, and roughness of the coating were characterized using
XF-P1M coating thickness measurement and material analyzer, microhardness tester, metallographic
microscope, electrochemical workstation, and roughness measuring instrument. The results showed
that the stabilizer containing potassium iodide had the best effect, and the decomposition time of the
plating solution increased from 198 s to 375 s, the minimum reduction in coating rate was 5.60 pm/h,
the hardness increased from 271 HV to 307 HV, the phosphorus content remained substantially
unchanged, the crystallization of the coating was much denser and more uniform, and the porosity was
reduced. The measured self-corrosion potential of the coating is —0.348 V, and the self-corrosion
current density of the coating is 2.924x107 A-cm™, which shows the best corrosion resistance. The
lowest roughness is 0.659 pm.
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Fig.1 Plating rate of different electroless nickel plating
baths
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25 UFERENBSE
P 4 S A AN [ A 5 790 ) A 2 B BRI T 1B 2

B Mg R . R 4 rl LLE 3 Ffeoe 7
A B (88 )22 i e O S 380 BT s, (R 22 1A K
Ui B RRE TR A AR F 1 Y I 38 12 ) P9 B 88 S 1
R SRR — M, PRl & AR AN K

11.18 11.27 11.26 11. 21

HNCO HNC1 HNC2 HNC3
G0

4 FRHFERENHSE

Fig.4 Phosphorus content of different electroless nickel

RS /%

coatings

2.6 WEEREMNREER
XP IR TN [) 751 %) A 27 05 B T 7550 )2 A
NWUE SRV T WEE 25 SR i & 5 s o

-."
ALy HDD um
’ e’ Fodaries L

(¢) HNC2H)Z (d) HNC3#Z

BE5 AREAFEREHRERIR
Fig.5 Surface morphology of different electroless nickel

coatings

MIE S ol LA d TAE AR R A T
AR B RS E A, B R AR A BB T AR 22



- 34 - Aug 2024

Plating and Finishing

Vol. 46 No. 8 Serial No. 377

Blo AR E T, B2 B AR/ N IR 4 2T,
5 MR A ZUHE R — e, 3% 45 R AR 1 R ™y
i, [T FESE )2 P AL IR A5 BB 5 A B B Y
FeE e , %2 2 T A R AL SUAR R BT hn L (EL
KRR — AT B AR K8 e, 48 2 2R 1w 1 FL
Wit 45 Bl 4 AL T 2 S AL X 10 B 2 R s ) (o 2
SEREUR IS A PR AR e RS 982 3R A
4 LR ZH 4K DL W 3 A8 R, HEARAE — B s Atk
SER PR R FE R 2 A P/ (A B8 2 1 [ TR A
TR Z BN ALBRAEEER UL IZARE S in A
PR AT AT A S A SRR e RS, 952
2 P M AR 2R TSR, D i HERRAE — T iR
NS LR ZE M, 5 SR 2 A L, FLER G B A
JIERD , 156 B Z RS I I AR 1) T S 2 B0 1
ER.
2.7 WEFERE R R

Kl 6 AT b 24 B B 2 1Y) Tafel fZE, 26 1 bk
ALY G ek R S R ek e O R AL
gk,

Ig[3/(A €m?)]

1 1 1 1 1 )
-0.30 -0.35 -0.40 -0.45 -0.50 -0.55
E/V

El6 AELFFERER] Tafel ik

Fig.6 Tafel curves of different electroless nickel coatings

MR 2 B T, AR TR, S L £
YIER Ut W] A T ok A 1) 22 /0 5 B3I g 2 6 B
B, AR SE i, $)Z B T Do O 2 B2 AR A1 1
2B 2, UL R B4 M ok AR AR, DRI 3 iR
SE N B SITEA [FIFRRE B4R 1 9= A T pd
X TR E R BRI S A B 2, e
AAETEJZ B BRIBERLET /N o Xk BN [R5 R 79 )
3FNEE)E AT LU L A S R R i ) AR RE R S A

) ) B T et P 8 g e D, X R TR T R B
WO MR e d/ N B b 5 A B 2 BB e e A
PEJR T, H YRR 2 S A AR R, AT AL B S
B o A BB B ) A4 81 P B 2 T o P e
U th TIAGZRRE RS B R e , D i
JZ I 2R R BB B D Y, O AR B RO BE R 45
IR L), TAL B A BRE
®1 ARHFERENBEMBAMBEHBREE

Tab.1 Self-corrosion potential and self-corrosion current

density of different electroless nickel coatings

B E../V Joo (A-cm ™)
HNCO —0.433 1.071x10°°
HNC1 —0.348 2.924x1077
HNC2 —0.386 1.040x10 °
HNC3 —0.359 5.681x10 7
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Fig.7 Coating roughness of different electroless nickel

coatings
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