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Properties Comparison by Observing Metal Turn over of
Electroless Plated Ni-P Films

Yeong-Ho Lee - Yong-Sup Yun - Ji-Yon Jang - Kyung-Man Moon - Muyeong-Hoon Lee

Abstract

Electroless Nickel(EN) plating method among the surface modification techniques is today one
of the most fastly growing sectors in the material surface finishing industry. EN plating, in general,
provides high precision functional coatings for industrial applications requiring ; corrosion
protection, high hardness, uniform thickness, less porosity, increased lubricity and wear resistance,
etc. During EN plating, however, by-products of the chemical reaction, including orthophosphite,
sodium sulfate, and ammonia, build up and decrease bath performance. As the concentrations of
by-products increase, the nickel deposition rate decreases. In addition, the nickel plating becomes
more porous and intrinsic-stressed, and its appearance becomes less lustrous, Physical properties
such as magnetics and solderability may also be adversely affected.

With the increase of metal turn over, the deposition rate, hardness and bath performance in the
electroless plating are decreased, however, the corrosion behaviors of the electroless plated Ni-P
films showed nearly low corrosion tendency. And the film morphology became from columnar
to granular structure and the surface grain size decrease with the increase of metal turn over. On
the other hand, the phosphorous content of electroless plated Ni-P films becomes increase, and
the films tend to show more porous. Eventually, the properties comparison of the electroless plated
Ni-P films can be explained by analyzing the content ratio of nickel and phosphorous, the grain
size of surface, the morphology of cross section in the plated film in relation with metal turn over.
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Fig. 8 SEM surface morphologies of the electroless plated Ni-P films at various turnovers (>2000)
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Fig. 9 SEM cross sectional morphologies of the electroless plated Ni-P films at various turnovers (% 2000)
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Fig. 10 Vickers hardness values of electroless
plated Ni-P films

Time (Min)

Fig. 11 Variation of natural potential of electroless
plated Ni-P films with immersed time in
3.5% NaCl Solution

3.5 atel iy £y

Fig. 11& 3.5% NaCl 9 Zdjxje] 2=
Bdolr, AXNFE 279 AARYE -180mV/
SCE~-470mV/SCEE UehYz A7+ Aate}

45



WEREEWRIROCE 126

ol 40047 FAE I AAANAT &
470mV/SCEel A -530mV/SCE MW &<
A8t Ak ol AL Fig. 62 Tum overdy|
2 uto] P %) Wil % Fig. 8 % Fig 9
dA B FUd = EWE 3 @9
Morphology®] kojst WA g #dol e 32
= AzsolAY. &, PEFFo] & HAFE I
Hz7) AAAQE BAHo2 PERF W
szo] 27)dE AT AARS Bolvst MG
Aoz AYIAn =oA AT WA/
Holn otAR AQANFE A&se] AzE
T gt ol e xylde ¥AHE 74
go] AR Aol v AT JFHAN
or =2thie Pe 2E4H7] 471 HE
go) Zoja A7tATS tigo] NilPy BEES
reg o WA HEM oA 8L A
3 Aoz AYPY Ao AzZEn. I
A 7o) ALFoZA o) ARl 9T
gugl ojjz} =+ ®HS) Morphologyoll A&
o Aol AU vHETFEY Fgl Wt A
Agle Wil AREE Aoz AAEn:

g o of

Potential (V .vs. Ag/AgCl)

SRR BRR AL LR ]
154 167 1€6 1E5 1E4 1E3 a0 u

Current Density (/an 7 )

IBALLUSRREAL IR BRURRLLY
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sprayer test for 72 hrs (X2000)
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