Centerboards 101

The foam blanks and saddles
provided by Bob at
http://www.flyingfoam.com/launch.ht
ml are a brilliant way to make really
light centerboards and rudders fairly
quickly compared to the wood cored
option. The downside is the amount
of carbon and hybrid required is
triple the amount required on a
standard wood cored board. The
guestion of longevity is another
issue with anything using foam core,
however, unlike the hull, stiffness
reduction does not seem to be an
issue with blades (some designers
are working on R&D of flexible blade
designs). | have little doubt that the
blades will hold up very well other
than the long term loss of some
stiffness.

These foam cored blades weigh
50% of the standard blades. This is
a tremendous advantage—
especially with the rudder. Reducing
the centerboard weight also helps—
particularly at the tip (if you are
sailing your skiff in a manner that a
weighted centerboard will help with
righting moment—don’t. It only
helps if the boat is heeled). The
buoyancy does create an issue with
keeping the blades down.




Getting
ready

Here the two pieces of the foam blank have been
bonded together and to the plywood stand with 5
minute epoxy. An 8” x 10" piece of plywood has
been drilled with holes 6 inches apart and cut in
half. They were then bonded to each end with 5
minute epoxy and some rods are placed in the
half holes. These rods provide a platform to roll
out each layer, unfold it, and drape it over the
blank without getting it stuck to the wet epoxy.
The optical marker on the clothe is then
straightened over the leading edge. The material
is then pushed down into the wet epoxy about 3
inches on each side. Finally, the remainder of
the cloth is pushed through the gap and the rods
removed until you are ready for the next layer.




Getting ready

The two pieces of 3/8” plywood are the same size and shape as the
saddles. The will be bonded with fours spot of 5 minute epoxy to the
outside of each saddle. You can remove the foam saddles and use
these for other centerboards later. You should use a very straight
1x4 on the leading and trailing edge of these pieces of plywood to
keep them dead straight. Otherwise you may end up with a slight
bow in your blade (not good)




Getting ready and
laying It up

Below you see the materials lined up in
the order of use. Every piece was cut
full width (25 inches) and one strand
was removed from the very center as a
optical marker. The material was folded
along the missing strand marker and
rolled up. Roll 1 hybrid is cut 16 inches
short. Roll 2 and 3 hybrid is 1 inch
short of the blank. Roll 4 carbon is 10
inches short while roll 5 and 6 carbon is
1 inch short. Roll seven is peel ply cut
4 inches wide (29 inches) and full
length. Roll eight is cotton cloth that is

applied last to absorb the excess epoxy.

The hybrid is the same stuff you used
on your hull and deck and the carbon is
6 oz crows foot weave.

Before starting the lay-up, cut the
saddles 1” short of the blank so that
you’ll not have a problem fitting it
between the stands when you're done.

You can eliminate layers 2 and 5 when
making rudders

—

Sorry for the poor quality. This picture
shows the garage with everything ready to

go.

Start the lay-up by wetting out the blank
with epoxy with enough silica in it to make
it like thin cream. Roll the first layer of
hybrid on the rods, unfold it and drape it
over the rods. The optical marker on the
clothe is then straightened over the
leading edge. The material is then
pushed down into the wet epoxy about 3
inches on each side. Finally, the
remainder of the cloth is pushed through
the gap and the rods removed until you
are ready for the next layer.



finishing

Apply the epoxy on each layer with a brush
over the leading edge and down about 4
inches. Squeegee it down to the trailing
edge. After installing the last layer of
carbon, install the peel ply and then the
absorbent cloth. Make absolutely sure that
there are no wrinkles in either layer. Place
the saddles with the plywood attached on
each side a little high until you get a clamp
in place. Then slide the saddles down the
last ¥4” and clamp the entire assemble. Let
cure overnight and remove the plywood
from the saddles and the saddle from the
assembly. It will take some time to break
the foam away from the absorbent cloth.
Resist the temptation to add mylar as it will
wrinkle and leave a wrinkle in your cloth
lay-up. Peel the peel ply off and trim the
edges. More later on finishing the blades




After you trim the trailing edge, cut the tip off square and the head at
the angle of your deck (slide it in your trunk and mark it). Keep the
blade as long as possible unless you are quite light or normally sail
in heavy air. Even then, never cut it down more than 5 inches from
the original blank length because you can raise it about 8 inches
before it interferes with your vang and sail cheeks.

Once you've completed the trimming, use a small drill bit to dig out
the foam on both ends. At the tip you'll want to dig out about 1 ¥%”
while 1” is enough at the top. Clean up the sidewalls with
sandpaper and fill both ends with silica/carbon powder/ and about
15% 410.

Left you see the top filled. Itis
then sanded flat and a piece of
flats stock can be put on top for
cosmetics. Below the flat stock
was about 1/8” and beveled at
the top to get rid of the sharp
corner.

This tip design is scientifically designed
to generate lift (when it hits the sandy
bottom it lifts the board). As for which tip
design is best—who knows?




Normally, | use fairing
filler/silica/graphite powder on
centerboards to finish them up.
You'll want your rudder to be
white (two part linear
polyurethane) so you can see
weeds on it (you can’'t see you CB
so it doesn’t matter that it is black)

. Left, you see (if you look
real hard) the three holes
for the rope handle. This
~ rope not only serves as a
handle, it also acts to stop
the blade from going down
too far

This nice job (above) was done by Anita
at VMG. | think it is far too much work
since the rope acts as a soft stopper
when you push the blade down.

Left, you see the blade being finished.
The trailing edge has a piece of Mylar
installed with double stick tape in order to
extend the trailing edge enough to bring
it to a finer point and cover the end fibers
of the Kevlar. Simply allow the epoxy
coating to run out onto the mylar, lay in
some of the carbon strands (optical
markers) and recoat. You may have a
little filling to do when you remove the
tape.



The finished product

The finished product is 34
mm thick (1 11/32” ) or a
little more than 1/8”
thinner than the inside of
our trunks. Itis 54” long
overall. It weighs 4 %% Ibs
(4 Ibs light than a typical
blade)

The clear coat finish is
not as hard as it would be
if it were mixed with
graphite powder but likely
harder than gel coat and
about as hard as 2 part
linear polyurethane.

The knots in the rope
handle serve as stoppers
when the blade is pushed
down with your foot. A
system will have to be
devised to keep the blade
down because of the
amount of upward force
caused by floatation.

Testing this blade has

shown it to be stiffer Finish sanded down to 1000 grit, the weave of the
than the other Swift graphite cloth looks good but who's going to see it?
blades | have at home Probably better and faster to use graphite powder and
(3). a little filler in the first coating after removing the peel

ply.



What | will do differently
next time

« This is my first attempt using foam core for centerboards (have built a
rudder this way).

. | will use straight stiffeners on the plywood that | recommended to
ensure really even clamping pressure and a dead straight blade. The
downside is that I'll need to buy new clamps with bigger mouths.

* It would have been better to take the pressure off the foam blank after
the lay-up / peel ply/ absorbent layer was complete by supporting the
saddles and plywood with the stands. | was lucky because the epoxy
and foam did not break away from the stands even though there was a
lot of weight after | installed the clamps. A ledge glued onto the stands
to hold the saddles and plywood at the right height will be used next
time. It will take the pressure off of the foam blank plus I will be able to
use some ¥4" shims on top of the ledge to hold the saddles high until
I’'m ready to apply clamping pressure.

» | decided to clear coat this blade / carbon cloth and while it looks good,
it's a waste of time and not as tough as a graphite powder / epoxy
coating. The clear epoxy may be better if | ever decide to paint it white
with two part linear poly.

* Avoid installing clamps within 5” of the top of the board. These clamps
will over compress the assembly and make your board slightly thinner
at the top than where it exits the bottom of the boat—not good if you
want a tight fit (and you do).

» All of these foam cored blades should be used with the Spartite gasket
in the cassettes. Normal carpet gaskets may cause point loading and
failure of these blades
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