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Making your own

Homemade
deck prisms

Cast resin is a clear
alternative to glass

by David Lynn

e have a love/hate relationship with deck
W prisms. We love the warm, diffused light
they provide but they are downright

annoying when they start to leak. On Nine of Cups,
our 1986 Liberty cutter, not only were most of the
prisms leaking, they were also chipped or cracked.
What'’s more, when we began the process of removing
the teak from the decks, the prisms now stood proud
of the deck. We had to either remove the prisms, and
fill, fair, and paint the laminated deck openings and
repair the headers below, or replace them with prisms
that had a lower profile. It was an easy decision.

We were in Ecuador at the time and soon after
I began my search for replacement prisms I deter-
mined I would not find them locally. I looked through
our catalogs, contacted all the consignment shops
I knew of, and spent hours on the Internet. I found a
number of prisms, but none were the size we needed.

A fellow cruiser told me a craftsman in Trinidad
had fabricated new prisms for him using a clear
resin. I researched the subject online and compiled
an amazing amount of information on resins, mold
making, and casting techniques. The process looked
straightforward and simple enough that I could prob-
ably manage it myself.

| %

Puma Polymers

www.pumapolymers.com
Por-A-Kast Clear polyurethane casting resin
Sil-Mold Sl 25 Silicone mold-making compound
Por-A-Mold (PAM S555 and PAM S$333) Urethane mold-
making compound
Synlube 531 Mold-release spray

U.S. Composites
WWW.USComposites.com
SILMAR 41 Clear polyester casting resin

www.audioseastories.com

Aboard Nine of Cups, prisms direct daylight into places, like
this corner of the galley, that might otherwise be in shadow.

The first step is to make a mold, then mix a casting
resin and pour it in the mold. Once it has cured, pop
the new prism out, polish it a bit, and it’s ready to
install. This is an oversimplification, but the project
was not too difficult and, after a few attempts and
refinements in the process, I turned out prisms that are
quite satisfactory. My replacements have been in our
decks for more than five years and have been exposed
to everything from equatorial tropical heat and sun to
the cold and wet of Tierra del Fuego. So far, none has
leaked and we're quite pleased with them.

Mold-making material

Two ways for making the mold seemed practicable.
One was to form the mold around the master using
polyester cloth and resin. The other was to pour

a low-durometer molding compound around the
master. In both cases, the male master for the mold
would be one of the existing glass prisms. I chose

to use the molding compound because I thought the
overall process would be easier and would produce a
smoother surface.

From my research, I determined that either of two
types of liquid molding compound would work well for
our application. Silicone mold material yields optically
perfect parts and does not require a mold-release
agent but is expensive and requires three to seven days
to fully cure. Urethane-rubber mold material is less
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expensive and cures in 24 hours, but its optical clarity
is not as high. Because we were on a tight schedule
(and budget!), I chose urethane mold compounds
made by Synair. The cost was about $23 for two quarts
(the smallest size available), plenty for four to five
molds of this size (approximately 9 x 3 inches).

Making the mold

First, I assembled a wooden enclosure in which to
make the mold. Because of the odd shape of the prism,
I constructed the enclosure in several layers to reduce
the amount of mold compound I would have to use.

On my first attempt, I learned that the liquid
mold material contained trapped air that became
bubbles and rose to the surface as the material cured,
resulting in an imperfect surface. I determined it was
best to build the mold upside down so any bubbles
would flow away from the prism surface.

Casting resins shrink as they cure: 3 to 5 percent for
the polyester resin I tried and slightly less for poly-
urethane resins. It's advisable, therefore, to make the
mold slightly oversize to compensate for the shrinkage.
The cured resin can be trimmed if necessary.

We also had to compensate for some irregularities.
Our prisms had an undercut that would have been
difficult to mold. I laminated tongue depressors
together and attached these to the ends and sides
of the master with hot-melt glue to compensate for
shrinkage and to eliminate the undercut. I shaped the
tongue depressors with sandpaper.

The surface of the master prism had several chips
and cracks that we did not want to replicate. I filled
these and other imperfections with modeling clay.

I sprayed the master prism with a mold-release
compound and placed it on the mold base. If the mold
base is a smooth and non-porous material, such as
countertop laminate, spraying it with mold release
will allow the mold cavity and mold base to separate
easily after curing. If the base is not smooth and non-
porous, a layer of wax paper placed on the surface of
the mold base will produce the same result.

I carefully stacked and nailed together the layers
of the mold cavity and was then ready to pour the
mold compound.
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The illustration, at top, shows the principle of the master mo
to surround the master prism, David built the box in layers, at left. He set the prism on the base, clamped
the mold box down, and poured the compound, above. Prism and mold separated easily, above right.

The directions for mixing the two-part mold mate-
rial were straightforward (1:1) and the material was
easy to work with. The pot life is about 20 minutes,
which allows time to mix it thoroughly without
rushing. I “folded” the two parts together slowly,
creating as few bubbles as possible, then poured the
liquid, which has about the same consis-
tency as honey, slowly into the mold until
it was full.

The mold material cures in 24 hours.
The recommended temperature
range is 65 to 105 F and, if desired,
you can hasten the process by putting it
in an oven preheated to 100 F. We were going to
make multiple parts from this mold, and I found that
curing the mold an extra couple of days made it more
durable.

After the material had cured, I lifted the cavity
off the base. When I flipped the mold over and ran
a tongue depressor between the edge of the prism
master and the mold cavity, the master popped out
with a little coaxing. I inspected the mold carefully,
as I wanted the optical surfaces to be blemish-free.

FRITZ SEEGERS

Casting the prisms
My web search produced the names of manufac-
turers of resins and their dealers. Several companies
offered clear resins, but I narrowed down the field by
choosing two that touted high UV resistance and non-
yellowing characteristics. One was a clear-polyester
casting resin; the other was a clear-polyurethane
casting resin. I ordered resin materials from both.

The polyurethane was a two-part resin made by
Puma Polymers. This product has a 1:1 mixing ratio,
is easy to mix and work with, and produces only a
slightly unpleasant odor.

The polyester resin, from U.S. Composites, needed
to be mixed with a catalyst (MEK peroxide) at a
nominal ratio of 0.015:1 by weight (not volume!).
Since I didn’t have access to a precision scale, this
required lots of experimentation and, in addition,
I found that the optimum ratio varied depending
upon the thickness of the molded parts. The prisms
were, of course, thin at some points and relatively

\

Id. To reduce the amount of compound needed
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David fenced off the prism’s undercut to . A
ensure easy release from the mold. \

thick at others. I found that, since this
is an exothermic process, a too-low
catalyst ratio prevented proper curing.
A too-high ratio generated too much heat, which
distorted the final product.

I resorted to counting drops of catalyst per 100 ml
of resin. After several rounds of experimentation
with different ratios, I found 50 to 60 drops of
MEK peroxide per 100 ml of resin to be the optimum
ratio for our application.

The manufacturer’s directions clearly state that
the product should be used only with adequate venti-
lation and recommend the use of a respirator. Good
advice. This stuff is toxic! If using it indoors, it would
probably be necessary to vent the fumes outdoors.

We did trial runs with both resins and, while either
resin seemed to produce acceptable parts, I thought

bubbles, above left. He leveled the mold, then gently filled it with resin, above right. The cured prism
released easily from the mold, at right, and is remarkably clear.
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the polyester-resin prisms were superior enough

to be worth the extra trouble. They were more

scratch-resistant and had better clarity than
those made with polyurethane resin.
Casting the parts was similar to laying that
last coat of glossy varnish on brightwork. Any dust

particles or bubbles in the resin spoil the best of
efforts. I vacuumed the area thoroughly and wiped
everything down with a damp rag to remove as much
dust as possible.

I sprayed the mold with mold release about
10 minutes before I was ready to start pouring the
resin compound. The resin and catalyst should be
gently mixed together in the proper ratio, avoiding
bubbles as much as possible.

After ensuring the mold was level, I poured the
catalyzed resin into the mold until it was level with
the top. Spraying the top surface of the resin with
mold release breaks the surface tension enough
to dissipate any small air bubbles that rise.

The curing process required about 8 hours.
When it had cured, I used a wooden tongue
depressor to break the bond between the
mold and the molded part. I had to pry and
tap the upside-down mold until the part
came free.

Ineeded to cut a rabbet into the prism’s top
surface to fit the stainless-steel mounting bezel.
Cutting and drilling were easy, but the heat caused

by a router melted the prism. After some experimen-
tation, I cut the rabbet on a table saw, making several
passes. To remove any traces of sprayed-on mold
release, I washed the finished product well using warm
water and dishwashing soap, then rinsed and dried it.

Installing the prisms
Our decks are cored and, prior to installing the
prisms, I wanted to protect the core from delamina-
tion if the prisms leaked. I made a thick paste with
two-part epoxy and filler to fill any voids in the core
and coated the exposed core with two coats of epoxy.
Installing the new prisms was straightforward.
Before applying the sealant, I checked the fit by
placing each prism in place with its bezel and
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partially tightening each
screw. Ideally, there should
be at least a Y4-inch gap
between the top of the prism
and the bottom of the bezel
to leave adequate space for
the sealant. After checking
the alignment, both on

deck and below, I carefully
masked each bezel and
prism and the surrounding
deck. Below deck, I masked
the bottom of each bezel

as well as the surrounding
header. I also placed news-
papers under the prism area
in case the sealant oozed
out and dripped. After one
more alignment check top
and bottom, I removed each
bezel and prism.

I bedded the prisms in a
polyurethane-based sealant.
I rarely complete a bedding project without getting
sealant on my forehead, elbows, and half a dozen
places on the deck, so I kept a small container of
alcohol, a few paper towels, and a couple of plastic
grocery bags at hand for cleanup.

When everything was ready, I put on latex gloves
and laid a Y4-inch bead of sealant on the underside of
the first prism. I set the prism in place and checked
below to adjust the alignment if that was necessary.

I then filled the gaps between the sides of the prism
and the deck core. I applied another Y-inch bead of
sealant to the top of the prism and positioned the
bezel. I started, but did not tighten, the screws. I made
one more check of the alignment, top and bottom,
then tightened the screws evenly. Sealant oozed out all
around the bezel and I wiped it off with a paper towel
and alcohol. I removed the masking tape at this

point before the surface of the sealant dried.

Finally, I went below, removed the excess sealant
and the tape, and cleaned everything as necessary.

David used a table saw to cut the
rabbet for the bhezel.

Time well invested

The entire project took about a month to complete,
but this included quite a bit of time incurred due to
my learning curve and the “trial and error” aspects
of the project. For example, I lost several days
experimenting with different resins and determining
the proper catalyst ratio for the polyester resin.

If I were to do the project again, I think it would take
two to three days to make the mold, then one day
for each prism. Add to this a day to prep the deck
openings with epoxy and one to two days to rebed
the prisms. Since Cups has five prisms, the entire
project would take about 12 to 14 days to complete,
once all the materials were at hand. Of course, no
boat project ever goes as planned, so I would budget
another week or two just to be safe.
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Each prism is recessed into the deck and
secured in place with a stainless-steel bezel.

In the five years they have been in place, our
prisms have never leaked, but we have seen a slight
yellowing on the top surface. Once a year or so, I give
them an aggressive polishing, consisting of a light
sanding with 320-grit sandpaper, progressing to 400-
and 600-grit paper, and finishing with a polish. This
takes about 30 to 45 minutes per prism, removes the
slight yellowing, and leaves them looking like new.
Overall, I have been quite pleased with them. Z

David and Marcie Lynn have lived aboard Nine of
Cups, their 1986 Liberty 458, since purchasing her
n Kemah, Texas, in 2000, and have sailed over
65,000 nautical miles. As this issue was going to
press, they were cruising Tasmania. Follow their
adventures at <www.nineofcups.con>.

When set into the
deck, the prisms
are not a hazard
underfoot.
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