Vacuum
Basics

Vacuum bagging small fiberglass panels provides a higher
strength-to-weight ratio compared to hand layup and produces
a good finish on both sides. It’s the ideal method to fabricate
anchor lockers, hatches, tables and other small panels.

Story and photos by
Diane Selkirk and Evan Gatehouse

The anchor and fender lockers on
“Ceilydh,” a Wood’s Meander 40"
(12m) catamaran built in 1987,
had begun to rot. Assembled from a
combination of painted and fiberglass
-coated plywood, the light construc-
tion and poor drainage had proven
to be inadequate for the heavy use
required of an anchor locker.
Additionally, the size of the lockers
made them too small for our ground
tackle. So, rather than just rebuild-
ing them from better materials, we
decided to completely redesign the
lockers for multi-purpose use.

The new lockers were designed to
be bigger and have better drainage.
Located in the middle of the boat,
these lockers are in the optimal loca-
tion for heavy objects. Catamarans
are more sensitive than monohulls
to excess weight in the ends of the
boat, so we decided to use some of

Bagging

the increased space for a new diesel
fuel tank. During the design process,
we also realized the lockers could
double as comfortable foredeck seat-
ing and we incorporated this idea into
the design.

Using our design drawings, we
prefabricated the locker panels.
Prefabricating the panels allowed
much of the work to be done in a
controlled environment off the boat
and meant that the build time in the
boatyard was reduced. Although this
was a relatively small project, all the
panels were vacuum bagged. The
bottoms of the lockers are subject to
wave impacts and the extra strength
of a vacuum bagged, cored panel are
benefits.

When deciding if vacuum bagging
is suitable for a project, consider the
following pros. Vacuum bagging is the
best way to securely bond the core of

Anchor locker cross-section diagram
compares old to new locker volumes.

a fiberglass sandwich to the skins.
It provides an excellent strength to
weight ratio because of the higher
glass-to-resin ratio and produces
a good finish on both sides of the
panel. As for the negatives associated
with vacuum bagging, small parts are
time consuming to fabricate due to
the extra work involved in vacuum
bagging. It's also more expensive than
a standard hand layup because of the
additional cost of vacuum equipment
and supplies. The technique carries
risk of partial failure if you don’t get
your vacuum bag in place before the
resin begins to gel or if you have a
vacuum bag leak that you cannot
find. All the cons aside, this method
was the best solution for our anchor
lockers.

Layup Prep

We began the layup process by test-
ing our procedures. Before any resin
was wet out or the table was waxed,
we stuck down some sealant tape
and some foam core. We did a trial
bagging operation to see where there
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Mold table with outline of a panel written
on the table with indelible marker to act as
a cutting template for fiberglass fabric and
other vacuum bagging consumables.
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Waxing the mold table with several

coats of wax.

were leaks and then learned how to
fix them. Then, we did a second test
run by laminating a non-essential
piece. Vacuum bagging requires a bit
of practice, so experimentation and
test runs help ensure the cutcome is
successful.

For the lockers, we used a flat mold
surface. We marked out the outline
of each part on mold table with an
indelible marker. Using this outline,
we used an Olfa fabric rotary cut-
ter to cut the fiberglass fabrics that
formed the skins and then used a
utility knife to cut the shape from the
Corecell foam core. If the core is not
predrilled, it must be punctured to
allow air to escape from the outside
reinforcing skin. We drilled holes every
3" (75mm) apart, about 1/16" {(1mm)
diameter.

Typical laminate stack: (right to left) mold
surface, inner fiberglass skin, foam core,
outer skin, peel ply fabric, breather bleeder
layer and clear vacuum bag.

While we prepared our supplies, we
had a helper wax the mold table with
a carnauba mold release wax. Five or
six applications were required for the
first part, one or two for further parts
from the same table. Waxes need to
harden for a few hours between coats
so we allowed two days for this step.

We then used the following weight
ratios and weighed out our fiberglass
materials to determine the amount of
resin needed for the correct fiber to
resin ratios: mat 35% fiber to 65%
resin; woven roving or woven cloth,
45% fiber to 55% resin; stitched uni-
directional/biaxial type fabrics, 50%
fiber to 50% resin and precoating
balsa core, 0.5 oz/ft. sq. (150 g/sq.
m) resin. Here are a few example
calculations: 120z of mat = 120z x
(0.65/0.35) = 220z (624g) resin;
240z of biaxial = 240z x (0.50/0.50)
= 240z (680g) resin.

Bagging Technique

When we were ready to begin, we cut
out the vacuum bag plastic, the peel
ply and the breather/bleeder layer.
The vacuum bag needs to be at least
12" (300mm) wider than the part on
each edge. The other layers were cut
to the size of the part. We applied a

Sealing tape

/

— Vacuum bag
/ Breather/bleeded layer
/[ —Peel ply

{ \.__ 1

A

Mold surface

.. . e A

T nside fiberglassskin |
Outside fiberglass skin

Diagram of laminate stack and vacuum bagging materials.

(top to bottom) Any excess bag material
requires a pleat; To form a pleat in a vacuum
bag apply a short amount of sealing tape

to the perimeter tape, inside the pleat,

then fold over the top of the short length of
sealing tape; seal the bag against the short
length of sealing tape, pinching it off at the
top; seal the bag against the short length of
sealing tape at the bottom corner; finished
pleat.

1" (25mm) wide outline of masking
tape to the mold surface, about 6"
(150mm) away from marked outline
of the part. This protected the area
where the sealant tape will go from
epoxy drips.
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