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PRIMER! moLomakinG

Why a Two-part, Underpoured Mold?

Two-part molds can handle more shapes than
one-piece molds, which work only for simple, com-
pletely convex objects. And underpoured molds
minimize problems with bubbles in the resin.

Underpouring means that you pour the resin into
amain intake vent (or sprue) that curves around
to fill the mold up from below, rather than simply
pouring into the top (Figure A, opposite). Mean-
while, smaller vents on top allow the displaced air
to escape. As you pour, resin splashing down forms
bubbles which can stay in the main cavity and ruin
the surface of the casting. These bubbles also tend
to collect in fine-detail areas, where they are the
mast difficult to deal with.

The advantage of under-pouring is that it gener-
ates fewer bubbles, and lets them rise up into the
vents where they won't cause trouble. Top-pour
molds are sometimes acceptable, but pouring
from underneath is generally worth the extra sili-
cone required.

Design the Mold

The first step in designing a mold is to visualize your
object upside-down and inside-out. Imagineit as a
cavity being filled with resin, imagine the path that
resin will take, and what happens to it along the way.
Where will bubbles form? Where should the main vent
go? How should the object be positioned? (Probably
upside down, so most cleanup takes place on the
underside.) What will be the hardest part to cleanup?
Where do | need to put vents? Should the piece be
cast as one part, or broken into several parts?

Thinking through these questions makes every-
thing easier later, when you clean up the casting. This
means cutting off and sanding any excess resin from
the vents and seam, and filling in any bubbles. A good
casting has few bubbles and is easy to clean up, and
this starts with good mold design. It's always easier
to sand away material than to fill voids.

As an example, we'll cast an angel figurine (Figure
B). | decided to rermove her arms and cast them
separately because they looked like trouble; they
extend far from her body, and the hands have
delicate detail. Broad, thin parts are also difficult
to cast, so | removed the wings and replaced them
with new ones | made separately on a vacuuform
machine, which is excellent at producing flat forms.
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1. Set up your object on a piece of foamcore and
build up the pouring gate and vents. After removing
the angel's arms and wings with a Dremel tool, | set
up the body upside down; the bottoms of her feet
are flat, so they made an ideal point to pour into.
| sprayed the body with primer in order to see the
surface better where | had made the cuts (Figure C).

Form the pouring gate using a plastic hemisphere,
and make the sprue and main outlet vent using
armature wire. Use cyanoacrylate (CA) glue with an
accelerator to piece everything together. To make
clean-up easier, the contact between main chamber
and vent should be as small as possible; | sanded the
wire to a point where it touched the angel's head. |
then used 06" square styrene strips to add smaller
vents from the folds of her skirt and sleeves, which
seemed bubble-prone.

2. Use a Sharpie to mark along the parting line, the
line along which you'll cut the mold open (Figure D).

It should extend across the base itself and all the way
around the model, following any corners that exist, or
along high points and open spaces to define a seam.
Flash (excess material) from mold separation can
form along this seam, so you should place it where the
flash will be easy to sand and fill,

2. Build the mold box around the object using one
large piece of foamcore (Figure E). Score and fold
the foamcore without cutting through it, roughly fol-
lowing the object’s shape. Keep at least 34" between
the model and the outside of the mold. Thinner, and
the silicone can deform under the poured resin later;
thicker, and you're wasting silicone and the part will
be harder to cut out.

|

|

: ‘Many mold materials are time-sensitive, so after
| each step, you lay out all the things you'll need next.
I “Molds are too often destroyed by impatience; not
I spending an extra 2 minutes mixing the silicone (for
I example) can throw away several days’ work.

I “Some materials, such as the thickening fillers,

| are also toxic, so wear eye protection, gloves, and a
' smock or apron, and work in a well-ventilated area.
: “Finally, no matter how careful you are, be prepared
| to mess up until you have more experience.

|
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MOLDMAKING
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A Use a hot glue gun to secure the box to the base,
and to glue the (single) seam of the box (Figure F).
Carefully examine your entire glue seam to make
sure it will hold the liquid silicone, which will leak out
of the smallest of holes.

Pour the Silicone

L. Figure out how much silicone you need by calcu-
lating the volume of your box. | do all my moldmak-
ing in grams instead of ounces, since it's so much
easier to multiply and divide by 10. Remember,
volume = length = width = height. Measure in
centimeters, and you'll get a volume like 755 cubic
centimeters. Silicone is close to the specific gravity
of water, so thanks to the convenience of metric,
this is the same number as the weight in grams of
silicone you'll need. If you measure ininches, multi-
ply vour cubic inches volume by 17 to get the rough
equivalent in cubic centimeters or grams.

. Measure the silicone and activator. Almost all
silicones use a ratio of 10:1 silicone to activator.
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You can also add an accelerator, in the amount of
2-10% of the total weight, but the resulting silicone
won't be as durable and will tear more easily. Curing
times will be 24 hours with no accelerator, 4 hours
with 29 accelerator, and 1 hour with 10% accelerator.

2. Mix the silicone, activator, and accelerator, if used
(Figure G, opposite). The activator is blue to give
you a visual cue when you're done mixing. If you
see any streaks, you're not nearly done. Make sure
you're using a mixing stick that’s strong enough,
and scrape the sides and bottom, where it's hardest
to get a good mix. lusually mix by pushing the mix-
ing stick down the sides of the bucket, and dragging
it across the bottom, turning the bucket as | go, for
as many as 6-10 full revolutions. Silicone is thick,
so it helps to have someone else hold the bucket,

Beginners often make the mistake of not mixing
enough; a good rule is to mix until you think you're
done, then mix for another 3 minutes (Figure H).
There's nothing worse than wasting a mold
because of inadequate mixing.

Here's What You'li

| Need

This is a lot of stuff, but
it's all essential; the price
of a missed step is often
catastrophe. Also, you can
use these tools and sup-
plies to make many more
molds.

Wax and shellac (optional)
It is necessary to seal the
pores and keep the silicone
from sticking if your object
is unglazed terra cotta,
wood, or other highly
porous material.

Styrene strip or equivalent
Most hobby stores carry
Evergreen or Plastruct
brands.

Silicone RTV (room tem-
perature vulcanizing) rub-
ber and activator Silicone
is soft (low durometer).

durable, and accurate Hobby knife with a curved

Cyanoacrylate (CA) glue
Such as Zap a Gap
or Krazy Glue

Scale Digital is best, but a
triple beam balance will do

Dremel tool with fine
CA glue accelerator {or cutting wheel
baking soda) This makes
the CA glue “kick” almost
immediately: regular bak-
ing soda works well for

this. and with no smell!

Orbital palm sander Or
large massage vibrator

Needlenose pliers

Rubber or nitrile gloves
From drugstore or medical

supply

Paint mixing sticks

Tongue depressors or

for detail. Many varieties
and colors are available,
which will all work for our
purposes, and I've found
moldmaking suppliers to
be helpful about which
products are best suited
to different projects.

Urethane resin or other
casting material

Talcum powder or
cornstarch
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blade and regular #11
blades

Matte knife Or snap-blade
knife

12" or 18" straightedge
Armature wire 3%s" or ¥4"
At any art store

Plastic hemisphere(s),
at least 34" diameter
From plastics supplier
or art store

popsicle sticks
Mixing cups
l-gallon paper paint bucket

Hot glue gun and
glue sticks

318" or 14" foamcore
Rubber bands
Small cloth sack

Permanent mnrker
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Safety glasses or goggles
Respirator Silicone is
relatively benign, but a
respirator is a good idea

Wet paper towel Or
water-based clay

A ¢ i
and for those
more serious:

Pressure pot

Evacuator/vacuum
chamber

Air compressor
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