Foam Cor e Cutting explained.

A pictorial story by Evan Shaw

evanevshaw@gmail.com

This article is written as an aid for those who

would like to do their own foam cutting but
don’'t know where to start. It is full of tips and
photos showing how it is done. There is also a
follow on article on the SAMAA or F3X web
sites that covers how to bag your foam cores
once they have been cut. Visit the web sites at
the links given below.

| nthis article the wing being cut is a Zagi with
a large taper and swept back TE. However any
wing plan can be cut using this method as long
as there are straight lines between each taper
break. For multi panel wings, cut each section
separately and joint the panels afterwards.

The first thing you will need is a cutting bow.

Everyone has his favorite way of making them
and any design will work. Mine is made from a
piece of oak 800 mm long and has two 300mm
x 8mm spring steel rods attached at a 20 degree
outward angle, with a grove ground into the end
where the wire attaches. Once pulled tight, the
wire is held under constant tension by the
outward force from the spring steel rods. It
isn't easy to find spring steel rods in short
lengths, so | cut mine from one of those rods
that they use to hold vinyl Bakkie cover up in
the middle. | bought one from the spare counter
at my local Isuzu sales depot. Current is carried
to the cutting wire via standard two core flex.
There is an inline switch on the top of the bow
so | don't have to reach over to the power
supply to switch on or off.

T he cutti ng wire is ordinary stainless steel non
braided fishing trace 108 LB 0.022dia (0.6mm
dia)). Any half decent fishing shop should stock
it. Cut a length and secure it to one end of the
bow. Then bend the rods inwards until they are
more_or less parallel and tie the other end.
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T he second requirement is the power supply.

A standard 12 Volt DC Fully Regulated power
supply works great. The 13,8VDC — 10 tol2



Amps output gives just the right amount of heat
to the 800mm wire to cut polystyrene foam
nicely. And there is no danger of being shocked
with the 12Volts DC. However there are many
other system, so please fedl free to experiment.
A variable power supply is nice if you want to
cut other tougher material or do longer cuts
where you require more heat or current.

T he third requirement is a Feather Cultter.
(Although not essential). This is a very useful
tool if you are going to be cutting tapered
wings.
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However, with some practice, two people
calling station numbers as they cut through the
foam can produce very nice cuts. The
advantage of a feather cutter though, is that it
allows you do the work aone. Feather cutters
are available commercially but 1 made mine
myself using materials scrounged from all over.

The extruded aluminum, in which the

adjustable pulleys dlide, is cut from window
channel from Dry Wall partitioning. The
adjustable pulleys I made myself from nylon
wheels that | had lying around. It is not
absolutely essential that you have adjustable
pulleys. You could use dowels or plastic rod
inserted into pre drilled holes. My pivot arm is
a piece of wood with a 1 meter long broken
tape measure blade stuck to it.

T he trick is to connect the pull strings at the

correct percentage on the swing arm. You will
need to do some calculations to determine
where to connect them, if you want the wire to
stay on the same percentage all the way through
a tapered wing. For this | use a program that |
downloaded from the internet years ago. It's a
program that runs in windows and written by
Neil Gillies, called FoamCalc Win32.
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A copy of this program can be downloaded
from the SAMAA http://www.samaa.org.za or
F3X  http://www.f3x.za.org/construction.php
web sites. It makes the job that much easier,
believe me. You will notice that the program
asks for an “Attach point” as well as a “Core
gpan” dimension. | always attach my pull
strings 30mm outboard of the templates. | have
found that this is sufficient to allow the bow to
move freely as it cuts through. The nice thing
about the program is that it will make
allowances for that extra length and calculate
the percentage accordingly. In the example
above you would then connect the minor cord




pull string at 728mm and the maor cord at
1000mm. The pivot point of the swing is, of
course, at the zero mark on the tape.

|11 try and describe how the feather cutter

works and with the pictures | think you'll get
the idea. The main swing arm is pivoted at one
end and weighted at the other. Pull strings are
attached to the cutting wire (I use crocodile
clips tied to the end of the strings and hooked
onto the cutting wire) and through a series of
pulleys are then connected to the swing arm at
the correct percentage according to the taper of
the wing. When the cutting bow is switched on,
the weight of the swing arm will pull the
cutting wire through the foam via the pull
strings, and if your calculations are correct,
should exit the TE at the same time on both
ends. In one of the pictures below you can see
the cutting wire half way through the foam and
you will clearly see how the one pull string has
traveled further than the other, automatically
adjusting for the taper in the wing. The beauty
about a Feather Cutter is that it makes a very
consistent cut without any jerking the human
element imparts on the wire. Before cutting
your first wing, experiment on scrap foam first.
If the weight istoo heavy it will pull the wire to
fast and you will get a bow in the middle as the
wire lags. If the weight is not enough the wire
will move too slowly and melt too much foam
around it.

Below is adrawing showing the basic set up.
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T hat covers the basic hardware requirements
except for the templates which follow next.

| make my templates out of 1.2mm Formica

which | get form carpentry shops. You could
use anything you like redlly, as long as it does
not get burned by the hot wire or does not take
too much heat out of the wire. So if you are
using steel or aluminum then make them thin.
Print out your favorite airfoil and stick it to the
template material. Then cut them out and sand
the edge nice and smooth, so the cutting wire
can dide easily aong. | use two separate
templates. One for the top cut and one for the
bottom cut.

This gives a nice positive base for the template
to rest on and not move while the foam is being
cut. | curve the lead-in sections on the template
so that the wire is heading in the right direction
before it gets to the LE of the wing. It should
also be remembered to always cut from the LE
tothe TE.

Remember to also build in the wash-out when
printing your templates.

There are so many template programs out there
that one could use, but | don't have the space
here to go into them all. Some are free and you
just have to look for them but there is one that
is really cheap and worth every cent of the
R100.00 | paid for it.



It is called Profili2 and you can go and have a
look a what it offers a this link.
http://www.profili2.com

Now you have everything that you need, let’s
move onto the actual cutting.

Once you have decided on the plan form of
your wing, add 5 to 10 mm to the leading edge
and cut the wing plan form to that size form
your blocks of foam. In case you are wondering
| used 24dv expanded Polystyrene foam from
Sagex in the making of the Zagi in the photos.
The sheets are 50mm thick.

It isvery important to set your cutting table up
exactly level in al directions so that the sides
are cut nice and vertical. Mark out the plan on
the foam blocks, remembering to add the 5 to
10mm to the LE. Hang your cutting bow,
upside down onto the foam on the marks, with
the wood piece now under the foam, stop any
swaying and then switch on. The weight of the
bow will pull the wire straight down and
through the foam. | put two screws into the side
of my cutting table so they can catch the wire as
it exits.

Also, so that | don't make a mistake and cut
two left wings or two right wings, (believe me,
it happens) | cut two pieces of foam together,
one on top of the other and keep them that way
until | have finished all the cutting. (See the
photos)

| hold my templates in place with pieces of
16mm Supawood, cut to the same plan as the
wing, and then screwed down to my cutting
table.

The foam cores are then placed between them
and weighted down so they don't move.

| use this method because | often do production
runs and it makes changing templates easier.
Y ou could use pins or even double sided tape to
hold the templates to the foam. Just be careful
that the pins do not interfere with the cutting
wire as it passes through the foam. Whichever
method you choose to use, make sure the
templates are firmly against the table and
cannot move during the cutting process.

The cutti ng wire is then placed onto the
templates at the LE and the back of the bow is
suspended by a piece of string that goes up and
through some pulleys on the ceiling, then down



to a counter weight so that the bow can be lifted
and held where it isleft.

Place the front pulley more or less directly
above the center of the wing so that the bow
can swing easily from the LE to the TE.

Now connect the pull strings to the cutting
wire.

Make sure they go around the pulleys and
connect to the swing arm securely. Remember
that the major cord connects to the 1000mm
mark and the minor cord to the correct
percentage.

Switch on the cutting bow and stand back and
watch as the wire is pulled through the foam.

Wl not exactly stand back. There is

something else that you have to do first before
you stand back. It requires some practice, so
please don't expect your first wing to come out
perfectly. Because the pull strings are pulling
horizontally and the shape of the bottom part of
a wing is curved away from the direction of
pull, there is a tendency for the wire to go
straight across for the first part of the cut and
not follow the template as it dips down. To
avoid this you will need to apply some
downward pressure to the ends of the wire to
forceit to follow the template. Similarly, when
you are cutting the top, you will need to assist
the wire over the LE hump. | generally help the
wire follow the template for about the first third
and then stand back and watch as it cuts the
rest. It's all a matter of practice makes perfect.
You might think that it would then be easier to
use one template stuck to the end of the foam
and just cut around it. Well, if you prefer you
may use that method, but beware the pitfalls.
Yes, there are problems with that method as
well. The main one is that the templates move
while you are cutting. You might not notice it,
but it happens and you end up with an untrue
wing. The other problem is that the wire can go
under the template at one end and over at the
other when you start the cut. Especialy if you



are using a feather cutter and are working
aone. Whichever method you use, it all
requires practice, so expect afew blapsesin the
beginning and practice on some scrap foam
first. You will soon get the hang of it.

One final tip. Cut a small groove into the
template on the lead-out section so that the wire

can drop into it and stop when it has exited the
foam.

Now that you have your cores cut, you will
want to bag them.

There is an article on the SAMAA
http://www.samaa.org.za and the F3X
http://www.f3x.za.org/construction.php ~ web
sites that covers my method for doing just that.

Good luck and happy cutting.

Evan Shaw



