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INTRODUCTION

The main purpose of this book, is to de- mystify the world of
fiberglass for the first time user, explain the materials and
processes, and to show how to complete the most common
and simple projects.

There is nothing more satisfying then a job well done.
Those of us who love to “do it yourself’ will find that fiberglass
is one of the strongest and most versatile materials to work
with.

Fiberglass, and the FRP (fiberglass reinforced plastic) process
are a mystery to most people, and many people are afraid to
start a project using FRP. However, once you know what you
are doing, you will find yourself completing projects with ease,
and getting results that are better than you had imagined.

This book sets out to de-mystify the FRP process for the
average layman. By explaining products and processes in easy
to understand terms, and clear illustrations. We hope to give
every do it.yourselfer the confidence to take on any FRP project
with confidence.

Properly constructed, FRP products can be lighter and
stronger than metal. We have found that the first FRP project is
where you will learn the most about the process. Unless you
are only doing a simple repair, you will probably make some
small mistakes in your first effort. Learning from mistake is
often the best way to learn, so don’t be discouraged!

What is FRP?

FRP stands for FIBERGLASS REINFORCED PLASTICS. An



FRP is made by combining two elements: The reinforcement (
fiberglass cloths ) and the resin. By combining these two
materials that are both very strong, but not very useful without
each other, we end up with a finished product that is very strong
and useful.

When we think of fiberglass, the first thing we think of is
boats, and boat making probably is the most common use of
FRP. But if you take a look around, you will find that very many
products are made with fiberglass, including, motor homes,
canoes, kayaks, car bodies, children’s toys, sporting
equipment, surfboards, spas, shower enclosures, water tanks,
the list could literally go on and on.

It is by combining the two products that we come up with the
stronger end result.

This of course is a very simplistic explanation, but in the
following chapters, we hope to make you understand the two
components of FRP, and the best way to choose and combine
the two to complete the project at hand.

If there are any terms you do not understand in this book, or
any other reference material you are using, please refer to the
glossary of terms at the end of the book. You will find it most
helpful.

ww.FiberglassSite.com
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CHOPPED STRAND MAT

- THE GENERAL RULE FOR CHOPPED STRAND MAT IS YOU
WILL NEED 1.5 TO 2 TIMES THE WEIGH IN RESIN AS YOU HAVE
IN CLOTH . SO 1 POUND OF CLOTH WILL NEED 1.5 TO 2 LBS
OF RESIN.

HERE IS A MORE HELPFUL TABLE

1 GALLON OF RESIN WETS OUT;

MATERIAL Sq Yds.
T5 OZ MAT....cciiieiiricrir e s s e e s snnanes 7

LB OZMATL . ci v vovieriasisinivennisrssninbeimasviiks 3.5
2.0 OF WAT .o.iuiiiinivavinimasisssimmasmserissamnm 2.62
B OE CLOTH, . e ricaricranansassesasnrsnnansnnassnashann 15

B OL CLOTH. .....coodinmimmnsisisivbursnnsermasnmenisss 10

10 OZ CLO M. s coovsvssvsmivsiss s sansiss e 6.5
18 OZ WOVEN ROVING........ccovieinrarannens 4.5
24 OZ WOVEN ROVING........c.cnsomamnssnssmuin 3.5

LOWESTPRICES HIGHEST QUALITY, COMPARE AND SAVE! -



Chapter 1
Types of Reinforcements, and Their Uses

Most fiberglass cloths are made from two different types of
fibers, E-glass, and C-glass. The most commonly used , and the
one we will be discussing, is E-glass. Almost every cloth sold in
the USA is E-glass.

E-GLASS

E-glass is made by melting down glass marbles in a furnace,
and then forming them into fine fibers by forcing them through
very tiny holes. The fibers are stretched, and then wound onto
spools . The strands will vary in size from .0001 inches to .0005
inches in diameter. They are then combined to make yarns. The
strands are treated with a chemical to make them able to accept
resin more easily. The most common type of treatment is called
silane sizing and it allows the cloth to accept both polyester,
and epoxy resins. More about this later.

There are literally hundreds of types of fiberglass cloths.

The three main types that you will be using in most projects are:
woven cloth, chopped strand mat, and woven roving, and some
combinations woven roving and chopped strand mat.

S-2 GLASS

S-2 glass is a registered trademark of the Owens Corning
Corporation. S glass is 20% stronger than e-glass, and usually
costs twice as much. It is used when extra strength is needed ,
and extra weight is not desired.

TYPES OF REINFORCEMENTS



Woven cloth

Fiberglass cloth is made much as any other cloth is . Itis
woven on textile weaving machinery. It can be woven several
different ways, plain weave, long shaft satin weave, and
unidirectional weave. (fig 2-1). There are also other more
complicated weaves, such as twill weave, but we will stick to
these three types for our purposes.

Fiberglass cloth is measured by ounces per yard in the USA,
and grams per square yard in Europe. Cloth sold in the USA can
vary from one half ounce per square yard, up to over 50 ounces
per square yard. The most commonly used weights for most
projects are four, six, and ten ounces per square yard.

Most cloths that you will find yourself using are plain weave.
Plain weave cloth usually has the same number of strands
running it’s length and width( warp and weft). Plain weave
produces a stiffer end product than most other weaves, and
because it has the same number of strands running in each
direction it is easier to keep the laminate strength balanced.

Plain weave cloth is ideal for large and simples molds, and
flat, or nearly flat surfaces.

For each kind of cloth we will explain it’'s benefits and it’s
limitations.

Woven cloth gives the most strength, but is the least thick.
Cloth requires the least amount of resin, this makes the cloth
very strong, but it lacks stiffness. Also, it does not give good
waterproof ness because of the small amount of resin. It is the
resin, not the cloth that gives you the waterproof ness. To
solve this problem, cloth is usually layered with chopped strand
mat. More about mat later.



Fiberls cloth .iberglassSiteom

CHOPPED STRAND MAT

Chopped strand mat is made by laying down chopped
strands of glass fibers in a random pattern on a flat surface.
Each stand is about two inches long. A bonding agent (usually a
powder) is used to hold the strands together. The resultis a
mat of even thickness , made up of fibers going in every
possible direction. This will give you strength in every possible
direction.

CSM as we will call it, is sold in ounces per square foot. All
other reinforcements are sold in ounces per square yard. It can
be purchased in weights ranging from % ounces per square
foot, up to 4 ounces per square foot. In the USA the two most
used weights are 1.5 ounce, and 2.0 ounce per square foot.

The CSM that you find in stores, in plastic packages is 1.5
ounces per square yard, and it is overpriced. Compare the



prices to the prices on www.FiberglassSite.com.

CSM usually comes in widths from 38 to 50 inches. In can be
purchased by the yard or in large rolls.

CSM Is the least expensive of all reinforcements, and it is
very versatile.

CSM soaks up more resin than any other reinforcement. The
advantage of this is that is gives more waterproof ness than any
other type of reinforcement. CSM produces the stiffest
laminate, and because the strands are in a random pattern, it
gives strength in every direction.

For repairs jobs , CSM is the easiest material to use. Itis
easy to wet out, or saturate with resin. In it’s dry state it is fairly
stiff and will not easily go into tight curves, but when saturated
with resin, the binder holding the individual strand together
breaks down, and this allows the mat to be shaped into any
configuration.

When using mat on curved surfaces, 1.5 ounce per square
foot is recommended. 2.0 ounce is better suited for flat
surfaces, and for buildup, because it is stiff.

It takes about 20 layers of 1.5 ounce CSM to make a laminate
1 inch thick. In most repairs , two layers of CSM will be
sufficient, but you can make it as thick as you wish to get the
desired strength.



CHOPPED STRAND MAT www.FiberglassSite.com

Woven Roving

Fiberglass woven roving (see picture below) is different from
fiberglass cloth.

Fiberglass cloth is made from glass fiber thread that is
twisted like yarn, woven roving is made from continuous
strands of glass fibers that are grouped together. Woven roving
is a thick cloth like reinforcing material. In the 18 and 24 ounce
weights, it is as thick as a blanket.

The two most common weights for woven roving, are 18, and
24 ounces per square yard.

Woven roving is mostly used for buildup when thickness is
needed. It is alternated with layers of chopped strand mat to fill
in the heavy weave pattern of the woven roving.

The combination gives good thickness and strength.

On a weight basis, woven roving is cheaper than cloth, and
more expensive than chopped strand mat..



The advantage of using woven roving, is that is gives a
quicker buildup of thickness , compared to using cloth.

Because of the heavy thick weave, you are not going to get
the nice smooth finish of cloth when you use woven roving.

, that is why it is generally used for buildup, after you use cloth
for your first layer , to get the smooth finish.

Like cloth. Woven roving uses less resin then chopped
strand mat. That is why in situations that require waterproof
ness, chopped strand mat is used in combination with woven
roving.

WOVEN ROVING www.fiberglassSite.com




WOVEN ROVING 24 OUNCE PER Sq YARD

COMBINATION MAT.

There is a product available called “combination mat” . itis a
“combination” of woven roving , and chopped strand mat. They
are sewn together. It is sold in various weights.

This is used to save time when very heavy buildup is needed.
It is difficult to saturate because it is so thick. It is best left to
the professionals.

BIAXIAL CLOTH

In biaxial cloth two layers of unidirectional fibers ( the same
used in woven roving) are connected, with the fibers running at
a 45 degree angle. The glass fibers are stitched together.
Generally, un the USA biaxial cloth is sold in combination with
chopped strand mat, and called biaxial mat.

The purpose of this is to give strength in different directions.
It is often used in curved or round molds, such as water tanks or
light poles.










































































































































