Electroplating for the Homebuilder
Whether you’re building a home built aircraft,
doing a complete restoration, or just performing routine maintenance, you might like
the idea of being able to electroplate your own parts. It may sound intimidating at
first, but the process is really quite simple, and it is something that you could add to
your inventory of shop tools which you would probably use on a regular basis. It is really rewarding to take an old, ugly looking, rusty part off of your airplane, recondition,
plate, and then reinstall the part looking like it is brand-new.
Electroplating is simply the process of depositing positively charged metal particles (ions) displaced from and anode (the material used for plating), moving them
through an electrolyte solution with electricity, and attaching them to the negatively
charged part which we are going to plate (cathode). The two primary types of plating
consist of immersion plating and brush plating. Immersion plating is just as it sounds,
is a process of immersing a part into a container of electrolyte solution. Using a power supply, we will provide a positive charge to the anodes submersed around the pe-
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rimeter of our plating container. We will attach the negative terminal of our power supply to the part to be plated. We begin plating by applying current to the system which
begins the process of moving the ions from the sacrificial anode to our part. You may
even remember this process from junior high science class, plating copper pennies
using vinegar as an electrolyte, a zinc coated washer as an anode, and a 9 V battery
for our power source.
Brush plating is a miniaturized version of process where we use a small wand or
brush wrapped in an adsorbent material (to hold the electrolyte) and connect it to a
DC power source. This allows the process to become mobile and even allowing us
to plate parts while they’re still on the aircraft. There’s an entire matrix of different
types of base metals that can be plated as well as a variety of plating materials. One
of the most common plating processes, that you are probably familiar with in the aircraft industry, is cadmium plating. We always had a desire to set up our shop to do
cad plating. However, a little research showed that cadmium is a very toxic substance
and the process of plating with cadmium is not very user friendly. We wouldn’t recommend this process for the average amateur aircraft builder. This process is probably
best left for the professionals with all of the environmental controls in place. We did,
however, come across a process called “Copy-Cad.” This is much less toxic and has
proven to be fairly easy to set up. After a short learning curve, we have our simple
set up working efficiently and we use it on a regular basis. Copy-Cad, in reality, is a

zinc plating process with a chromate conversion coating applied after plating. This
process can generate a coating that looks very similar to Cad and still provides excellent corrosion protection. Since this is our primary plating process that we use in our
shop, we fill focus this article around the Copy-Cad system.
Let’s take a look at our high-tech Copy-Cad plating system (Figure: 1). The backbone of our plating system is the high quality six-gallon plastic bucket. This bucket has a rubber O-ring on the lid which allows us to close up the system to prevent
evaporation of the plating solution. If the solution does evaporate, simply adding
more distilled water to the solution will solve the problem. A small 1” x .125” slit is cut
into either side of the bucket below the lid where the anode plates can pass through
without interfering with the closing of the lid. The anodes are simply .060” zinc plates
approximately 6” x 6” with a 1-inch strip cut and bent back to slide through the edge
of the bucket. We can use the strips that stick out of the bucket to attach our positive lead to our power supply. Having an anode on either side of the part to be plated
will provide for a even distribution of the zinc ion deposits during the plating process.
Next we have a 1/4 inch diameter brass rod passing through the entire width of the
bucket (and below the lid) that we use for hanging our parts. We will use this rod that
sticks out to attach our negative lead of our power supply.
Next we simply need to fill up the bucket with the plating solution. The Copy-Cad
solution that we use is a proprietary part A and part B sold by the Caswell company,
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but is probably nothing more than ammonium chloride and zinc chloride. This all gets
mixed in the proper ratios with distilled water to make up the plating solution. We normally will heat the solution to 110° using a simple barrel heater that clips to the edge
of the bucket. Next we need to hook up our power supply to the anode and cathode
and start plating. Although there are several options for a power supply including
even a battery or battery charger, the ideal situation is to have a power supply with
the ability to supply a constant current. (Figure: 2). The ideal current works out to a
mere .14 amps /sq. in. of surface area of the material being plated. At this current,
twenty minutes will result in about .001” plating thickness. The longer that you leave
the part, the thicker the plating will be. Although not absolutely uniform in our simple
system, we will often use the plating in longer durations to increase the overall dimensions to improve the clearances of certain parts.
You will need to go through a trial and error period in order to develop a feel for
the process. Current and timing can really change the final product. The finish can
vary from a flat silver almost powdery looking surface to a shiny bright chrome lookalike. The zinc plating is so tough that we can use the wire wheel on our grinder to
polish it. We often use a cloth buffing wheel to really make the parts come alive. The
parts come out of the Copy-Cad solution looking like chrome or nickel. A secondary process can be applied to the zinc plating called Chromating. We use the yellow
chromate which gives that gold iridescent look with ripples of blues and greens mixed

in. (Figure: 3) The chromating process, just like conversion coating process of alodine for aluminum, creates an oxide corrosion resistant “crust” that will significantly
enhance the long-term corrosion properties of the part. The chromating process takes
place immediately after the zinc plating and rinsing. 5 to 10 seconds dip in the chromating solution is usually sufficient to give you the look that you want.
To expand on our plating capabilities we decided to create our own plating brush.
About 15 minutes in SOLIDWORKS and we created a 3D model that we thought
would work. We 3D printed the body of our design. An additional $8 at the hardware
store and we had our own brush plating system. (Figure: 4) The handle is designed to
hold a 1.5”×1.5” square piece of zinc that is .060” thick. We wrap the plating end with
gauze, dip it in the plating solution, and working with about .5 amps, brush the wand
over the part that is connected to the negative electrode. It takes a little time, but is
very effective, and after buffing looks just like the parts that have been plated using
the immersion process. You can see the obvious difference between the plated side
on the right, and the non-plated side on the left. (Figure: 5)
If you’ve ever painted an airplane, you know the old axiom that 75% of the work is
preparation and 25% is primer and paint. The quality and longevity of the paint job
really relates the prep work. Plating is no exception. The difference is, that it is probably closer to 95% surface preparation and 5% plating. If you are going to put the prep
work into a part for the process of painting is probably easier and faster to plate than
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paint. If you want the parts to come up shiny, they need to go into the plating solution
clean and smooth. A brightener can be added to the solution to improve this process.
If you’re going for that cad look, plating them right after coming out of the bead blaster works really well.
The Caswell company sells a 180-page manual that covers all types of plating as
well as anodizing. If you’re going to add plating into your repertoire of capabilities,
this manual will expedite the process and shorten the learning curve substantially.
With a little bit of Internet research and sourcing, and other supplies that you probably already have, you can set up a small plating system for well under $100. Once
you have mastered the process of plating, you will find this to be a really useful tool.
Keep in mind, like the old metaphor “if all you own is a hammer, everything looks like
a nail,” you’ll probably find yourself going crazy plating everything you come across.
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