WEAR RESISTANT NICKEL DISPERSION
LAYERS PRODUCED USING PULSE PLATING
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Eledrodeposition of metals by using pulse plating
techniques has beneficial effects on the deposited layer’s
medhanicd and tribologica properties and resultsin most
cases in smocther and less porous coatings then those
produced by dired current methods [1]. Asfurther effeds,
corrosion- and wea-resistance are usually increased [2,3].
For purposes which demand durabili ty under conditi ons
of enhanced or even extreme wea, e.g. for automotive
parts in engines, the wea resistance ca be considerably
further increased by inclusion of solid particlesinto the
metal coating (“dispersion layers’, “compasite matings’)
[4]. Thisisdone by electrodepositing the metal out of a
bath, which — beside the usual constituents—isa
vigorously stirred suspension of the particlesto be
enclosed.

In order to test the ebove statements, a
comparison of the arasive properties of threetypes of
nickel layers on a sted substrate has been made: 1) a
compasite nickel coating containing sili con carbide (SiC)
particles (average diameter 1 um) deposited under pulse
plating conditi ons, (seeFigure 1 for an example of the
applied pulses) 2) a onventional dired current (DC) pure
nickel layer and 3) apulse plated pure nickel layer. The
sili con carbide particles were embedded homogenously
aaossthe metal surfaceduring the nickel deposition
(Fig.3). The bigger part of the sili con carbide particles are
completely covered by the nickel matrix. Figure 2 shows
an Energy Dispersive X-ray spedarum (EDX) of the
resulting surface proving the incorporation of a cetain
level of sili con carbide within the nickel layer.

The durability of the produced layers against
abrasive wea was investigated by rotating the samplesin
atumbling barrel, which was fill ed with aluminum oxide
particles for simulating enhanced wea conditi ons.

Investigations of the treated surfaages with the
light microscope proved a superior wea resistance of the
pulse plated pure nickel layer compared to the pure nickel
layer produced by conventional DC for different times of
exposure to the aorasive treament.

A significant higher wea resistance was
observed for the layersincluding sili con carbide
particles. Even after atreament for two hours, no
abrasion could be noticed at the nickel surface
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Fig. 1: Example of apulse program for the
eledrodepasition of nickel from a Watts-type bath.
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Fig. 2: EDX-spedrum proving the inclusion of SiC in the
nickel layer.

Fig. 3: SiC-nickel dispersion layer on a sted substrate
(ESEM, magnification: 500x)



