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Achieving Desired Thickness with Black Passivate

Q. We are plating automotive parts in zinc-nickel with a black passivate. Our plating thickness drops down from 8 to 6
microns after we run it through the passivate and our nickel percentage ends up out of range. To achieve the thickness
needed, we end up having to over plate. What is causing this and how can we address it?

A. You are encountering a common problem when plating to being stripped by the aggressiveness of the passivate, which

meet zinc-nickel black specs, and typically, the root cause

is related to the passivate. Responding to the demand for
longer warranty periods, the automotive and agricultural
equipment industries became a major catalyst for growth in
the zinc-nickel market over the past decade. As that segment
grew, trivalent black passivates for zinc-nickel were rapidly
in demand. The industry responded with the development of
trivalent black passivates for zinc-nickel that used a simple,
one-component system. Though convenient, the driving
technology behind this single component black passivate
frequently causes three areas of concern for platers:

Decreased plating thickness

Most of the single component trivalent black passivates
aggressively dissolve the zinc, leaving a nickel-rich layer.
These systems are nitric-based and rely on the tarnishing of
the nickel to blacken it. The aggressive nature of the process
dissolves enough of the zinc in the alloy to cause a decrease
in the overall plating thickness. Many shops respond to this
by over plating to achieve the original desired thickness.

Nickel percentage out of range

As you have discovered, a secondary problem often caused
by an older technology, single component process is a nickel
percentage that goes out of range. The zinc is attacked and
dissolved by the aggressive passivate leaving the nickel, thus
increasing the percentage of nickel in the alloy, causing it to
go out of the 12-18% range, resulting in a failed spec.

Increased time and decreased throughput

To compensate for the decreased plating thickness, shops
commonly over plate to end up at the desired thickness,
leading to increased time and decreased throughput. Let’s
look at an example of a shop with an eight-station tank that
needs to over plate to increase thickness due to the aggres-
siveness of the passivate: they add another 15 minutes in
plating time to get the desired thickness. With eight stations
x 15 minutes, this results in an additional two hours added.
This leads to a 20% decrease in throughput and a corre-
sponding increase in labor and operation costs.

In addition to these three common concerns already
identified, it is worth noting that over plating and running
at a lower pH to thicken the layer can also lead to irides-
cence on the final part. Finally, if you are plating a part
with complex geometry and low current density in the
recessed areas, those areas will be particularly subject to
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will lead to salt spray failure.

Now that we have looked at these frequent areas of
concern and identified the likely root cause as the aggressive
dissolving of zinc that is common with single component
passivates, we can discuss how to address it. A basic issue to
look at is agitation — it is important to have good agitation
in the passivate solution for complete coverage and uniform
passivation film. A recirculation pump is often recom-
mended, or air agitation is acceptable. You will also want to
double-check the pH and temperature of your bath to ensure
they are falling within the operating ranges recommended
by your chemistry supplier.

The main area to address your concerns comes down to
the technology behind the passivate. In short, it is impor-
tant to have a process that allows you to have greater control
over the passivate. Though simple to operate in theory, the
single component trivalent black passivate systems are based
on older technology and provide a lack of control and little
recourse to correct the areas of concern.

As the zinc-nickel market segment of the industry has
grown, significant advancements have been made with zinc-
nickel, tri black passivates and newer technology is now offered
which allows more control. There are multi-component systems
available that are far less aggressive to the zinc layer while still
achieving a desirable black appearance. These passivates allow
for less plating time, which provides a higher throughput. They
also help maintain a consistent alloy before and after passiv-
ating, which helps keep plating shops in line with their specifi-
cations’ thickness and salt spray requirements.

Although the single component systems are quite simple
to operate, the aggressive dissolving of the zinc within this
older technology leaves many plating shop managers wary
of spending excess money and time over plating to achieve
the thickness and nickel range desired. Evaluating the newer
technology, multi-component passivates that allow greater
control should help address your concerns to meet your specs,
decrease your rejects and increase your throughput. m
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