47

PART Ill -Maintenance and repair

MAINTENANCE

What to look for and how to take care of your FRP boat

For everyday use, fibreglass reinforced polyester generally does not need much
maintenance but this does not mean the boat will last forever. Wear and tear and the
absorption of water do affect the lifespan of an FRP boat. The challenge is to determine
if what can be observed on the surface is just cosmetic or more serious structural
damage.

If unattended for a long time, a good quality FRP boat has the advantage of not
requiring as much maintenance as a wooden boat.

A boat’s smooth shiny surfaces can be protected by a good polishing with wax.
This polish repels water and helps to keep the surface clean. Polishing is not a realistic
option for rough surfaces like the inside surface of a boat. Wear and tear is often
heaviest in these areas where the only protection is a layer topcoat.
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It is important to watch out for new cuts and crushing on the surface. Any such
areas should be examined and sealed temporarily especially if the cracks are deep. As
soon as possible, the damage should be repaired properly to prevent the areas from
developing into more severe structural damage as a result of material fatigue during
continued use of the boat.

When the surface becomes too worn, it should be degreased, cleaned and abraded
properly to give good adhesion for a fresh layer of topcoat or paint. Above the waterline,
a good quality marine paint is often a quicker, short-term solution than applying new
topcoat. Paint has a glossier surface, and more easily repels dirt. However, gelcoat
builds up thicker and generally resists mechanical wear better.
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When a boat is left in the water constantly, water is absorbed by the polyester
laminate. Gelcoat or topcoat does not stop water absorption. This absorption is
not visible, but the laminate can absorb 1.5 to 2 percent water and become less stiff.
After some years (5 to 15) the laminate can also react chemically with the water to
produce hydrolysation which is comparable to rust in steel. The speed and extent of
hydrolysation depends on the combination of water conditions, temperature, use of
the boat, and how good the quality control was when the boat was built.

FIGURE 88

In this picture, old laminate
showing typical results of
hydrolysation can be seen. The
polyester becomes depolymerized
and is washed out of the
laminate.

The results are visible as dark
spots on the surface and white
pockets deeper in the laminate.

If the gelcoat is intact, osmosis
blisters might occur.

Old laminate is weaker and less
stiff than new laminate, even if
damage is not visible.

Water absorption will be slowed and working life of the boat improved if the hull
laminate below the waterline is treated with several layers of epoxy barrier coat when
the boat is new. Anti-fouling material applied to the hull to reduce marine growth
improves fuel economy but has no effect on water absorption.

FIGURE 89

This photo shows typically worn
interior of a fishing boat. The
topcoat is worn off, and even
FRP laminate covering the
longitudinal stiffeners is gone.

The damaged laminate should
already have been repaired to
regain original strength and the
surface recoated with topcoat or
paint.
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FIGURE 90

This photo shows what happens
when laminate has not been
maintained or repaired for too
long.

[1 The laminate has lost its strength
and stiffness and, due to fatigue,
the frame has broken.

AL this spot the longitudinal
stiffener is no longer supported
by FRP laminate and, as a result,
the bottom laminate can flex.

For fishing boats and workboats making and maintaining a glossy surface finish is
not always realistic. However, such surfaces repel water more easily and take longer
to deteriorate.

The goal of regular maintenance is to keep the vessel in a state of good repair and
help it last as long as possible. The next two chapters focus on how to repair a damaged
boat so that it is sound and as close to the original in strength and stiffness as possible.
If such action is needed suggestions for improving the boat, compared to the original,
are also given.

REPAIRING SMALL DEFECTS

The following notes refer to the repair of minor damage to FRP boats where the
gelcoat has worn away or been chipped or cut but the laminate has not been seriously
abraded. Figures 91 to 93 show an example of superficial damage and the steps needed
in preparation for making the repair.

FIGURE 91

i', First of all, make sure it is
C - - SELLOAT | really just a minor defect.
LAMINATE

If the laminate is damaged,
the site needs structural
repair (as described in the
section titled “Repairing
structural damage”).
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FIGURE 92

i Dirt, oil from the engine, grease, and
0, ™ blood from fish must be cleaned off
before sanding begins!
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il S - Soap and water are used first followed
. by washing with available strong
2 b ] detergent.
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FIGURE 93

All broken gelcoat must be sanded
away and any broken edges like the
ones shown in Figure 91 must be
smoothed.

A small piece of sandpaper (60 to 100
grit) should be used and size of repair
area kept to a minimum.

Once sanded, no further washing
or degreasing should occur before
applying topcoat to the damaged area!

Topcoat should be prepared be combining the following ingredients in the
proportions shown (half a litre of gelcoat, 20 ml of wax and 10 ml of MEK peroxide).

FIGURE 94
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Figures 94 to 96 were copied from a repair folder. In Figure 94, the formula for
topcoat is shown graphically. Figure 95 explains the two measures used in the above
formula where a plastic bottle is cut down to hold half a litre (500 ml) and each bottle
cap holds 5 ml (see Figure 95). Such measuring devices are readily available and provide
a simple way to get the right ratio of materials for a good cure.

If there is a very thick layer of gelcoat and/or the damage extends slightly into
the laminate but is not deep enough to be considered structural damage, the area can
be repaired faster using putty. To make putty, mix in Colloidal Silica, the preferred
option, or Talcome, if this is what is available, according to the formula in Figure 96.
The amount of talcome/silica required depends on how much is needed to achieve the
viscosity suitable for repairing the damaged area.
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FIGURE 95
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FIGURE 96
ey It needs to be
o E o - emphasized that
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&CLCOAT| + T PEROYIDE than laminate and is
| ! ' '-—j ae not a good structural
| o gasn I—. : substitute for fibreglass
reinforced polyester!

To create a lasting finish on the surface, the putty should be sanded down and a layer
of topcoat added. At this stage, the appearance of the cured topcoat will be slightly
rough and dull. To get a smooth and shiny finish, it is necessary to water sand the
topcoat with an 800 grit (or finer). This should be followed by buffing and polishing
to the same standard used for making plugs or repairing moulds.

REPAIRING STRUCTURAL DAMAGE

Practical guidelines for structural FRP repair

In general, repairing FRP boats can be easier than repairs involving other materials.
However, proper preparation of the site, a dry working environment and the correct
air temperature are critical.

FIGURE 97

This picture shows a typical fatigue
fracture inside the transom on

a boat powered by an outboard
engine.

In this case, an attempt has been
made to repair the crack but putty
and gelcoat cannot mend structural
damage.

Ideally, the boat should be repaired indoors to protect the work from rain and sun
and to ensure a stable temperature. If working indoors is not possible, a tent should be
made over the boat. All hardware and equipment which prevents access to the damaged
area must be removed. A dust mask and eye and ear protection should be worn before
any grinding starts. The grinding dust should be extracted at source. A commercial
dust extractor or vacuum attached to the grinder can be used.
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FIGURE 98

Prior to grinding, all surface
contamination like oil and silicone
should be washed off and removed
with a suitable solvent. For grinding, 40
grit sandpaper is a good choice.

In the example shown here, grinding
has uncovered deep delaminations. To
ensure a lasting repair, the full extent
of the delaminated fibreglass must
first be removed, no matter how far or
deep it extends.

A decision has to be taken on what kind of materials to use for laminating once the
repair area has been identified and prepared. The following text is a guide to making
this choice.

FIGURE 99
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FIGURE 100

When the grinding is complete, the
area to be laminated will likely be
much bigger than suggested by the
initial visual inspection.

For example, in this boat, tiny cracks
in the gelcoat were visible on only one
side of the engine well but grinding
revealed that the delamination was
just as deep on both sides.

Primary bonding
Primary bonding occurs when two surfaces are connected directly to each other,
forming a chemically homogenous laminate containing no weak bond line.

A fresh, or “green”, polyester laminate, has active molecules on the surface that will
bind chemically to a new laminate. Laminating onto a green laminate gives a primary
bond.

Apart from sanding off bumps and fibres which could cause defects and air pockets
in the laminate, a fresh (green) polyester laminate requires no preparations before
adding another layer.

How long the laminate surface remains active depends on a combination of the
technical properties of the resin and the temperature during curing. Generally the open
time for polyester resin is 24-48 hours.

When building a moderate sized boat, primary bonding can usually be achieved.
When building large FRP boats, more time is needed to complete a layer of laminate
and this makes operating within open time windows more difficult. Even so, achieving
primary bonding between laminates in the main hull is crucial. In most cases, only
secondary bonding will be achieved when laminating frames, stringers and bulkheads
into larger boats.

An older polyester laminate is rarely completely cured. It will still have some
reactive molecules that might, if properly sanded first, bond with the repair laminate.
Wiping a sanded laminate lightly with styrene, immediately before applying a fresh
polyester laminate, might also improve the bonding properties.

Secondary bonding
All repair work relies on secondary bonding. Consequently, stronger or additional
replacement material will be needed to bring the damaged area back to its original
strength.

When laminating over a cured laminate, the cross-linking reaction does not occur to
a significant degree across the bond line. Since the polymer networks are discontinuous,
the bond relies mainly on the adhesive strength of resin.

Choosing a resin for structural repair
In general, isophthalic polyester, vinylester, or epoxy resins are preferable to general
purpose (GP) polyester resins for FRP repairs and alterations. After considering
strength, cost and ease of processing for each, isophthalic polyester and vinylester
resins are usually recommended for most repair work.

For more critical structural repairs, laminates made with epoxy resin are generally
stronger (but not stiffer!). Epoxy resins are highly adhesive and have a longer shelf life
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than polyester and vinylesters. These characteristics make epoxy ideal for emergency
repair kits. As they require no solvents, epoxy resin does not contaminate the surface
of the original laminate and shows no shrinkage when curing (less tension).

Epoxies do not hydrolyse and this together with good adhesion, low shrinkage and
high ratio of elongation to break, makes them more liable to perform well as a primary
bonded laminate. However, epoxies are intolerant of bad mix ratios and the setting time
cannot be shortened or lengthened by altering the amount of hardener. In addition, an
epoxy surface is definitely not active with styrene; therefore, any further rework on an
epoxy boat or an epoxy repair will have to be made with epoxy.

A thorough cleaning and preparation of the bonding surface is very important to
achieve good epoxy adhesion.

As part of the repair process, a secondary bonding test can be made as follows.

BOX 2
A SECONDARY BONDING TEST FOR RESINS

1. Prepare a small piece of the laminate to be repaired.

2. Apply 3 layers of reinforcement and resin.

3. Cure for one day.

4. Separate new laminates. This may require use of a chisel.

5. If the new laminate pulls fibres out of the old laminate, the bonding is good!

6. Another simple testing method is by using small dry wooden blocks as shown in
Figure 101.

FIGURE 101

Choosing reinforcement for structural repair
If practical, the same reinforcement used when building the original boat should be
used in the repair, especially if the part being repaired is heavily loaded and operating
near its design limits. Use of lighter weight reinforcement will allow for better contact
with the surface but the importance of this feature should be weighed against the
importance of using the original reinforcement for maximum support.

Meanwhile, remember that there will be no continuous fibres attaching the old to
the new laminate, and strength of the join will depend solely on adhesion of the new
laminate to the old. Almost 100 percent of stiffness can be recovered if the laminate is
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built up to its original thickness; however, the strength and fatigue properties of the
repaired laminate will be weaker than the original. Dimension of the fibre bundles is
critical for the repair to perform well because large bundles and heavy mats/fabrics
obscure air and resin-rich pockets that are more likely to form at the borderline
between the old and new laminates.

It is important to take all these matters into consideration when designing the repair
laminate (see Figure 102). If additional reinforcement is required to maintain the boat’s
overall strength, be careful to avoid excessive laminate build-up as this can increase the
risk of developing stress concentrations.

FIGURE 102

In this example, the resin chosen
for use was epoxy, but vinylester
might also have performed well.
Bear in mind that this was a
single-sided repair and the
original polyester laminate was
already showing weakness from
fatigue.

The reinforcement was a mix
of 290 g woven twill and 450 g
Double Bias fibreglass, chosen
because of its drape ability and
good performance with epoxy.

Surface preparation

It is important not to clean a freshly-sanded, porous, fibre laminate with acetone
or solvent prior to lamination, unless it has been contaminated with oil or grease. If
cleaning is necessary a light grinding with clean sandpaper after the washing is required
followed by sufficient time to allow the solvent sufficient time to “air out” (evaporate).
When solvent is absorbed by the porous surface, it “contaminates” the surface laminate
and can dilute the new resin preventing optimum adhesion.

When using polyester, a light styrene wipe prior to laminating is the only acceptable
procedure. A small amount of styrene will activate the surface slightly and improve
adhesion. Too much styrene will weaken the bond line.

For repairs under the waterline, fresh styrene in the new polyester laminate is also
liable to trigger hydrolysis (absorption of water) at an earlier stage than in the original
laminate and cause premature failure in the borderline area between old and the new
laminate.

An important issue when making repairs is to check the water content of the
laminate with a moisture meter. If the laminate contains too much water, the bonding
will fail sooner than it should and the new laminate will separate from the old one
prematurely.

When it comes to the actual laminating, all the same procedures as for making a new
boat must be followed including the maintainance of high quality control standard.
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FIGURE 103

At this stage, the
laminate build up has
been completed and the
surface has been ground
flat to a nice “finish”.
Use of any form of putty
on structural repairs is to
be carefully avoided.

Putty has a short
“elongation to break”
ratio, and will break up
and crack much faster
than a laminate.

FIGURE 104

This picture shows the
finished product. Topcoat
has been applied, water
sanded, buffed and
polished to a decent gloss.

Polyester topcoat can

be used on top of epoxy
as long as the epoxy is
cured properly before the
topcoat is applied.

In this case, a 5 mm
aluminum plate has
also been attached to
distribute pressure from
the bolts over a larger
area.
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FIGURE 105

Cross-section showing structural
damage to the frame of an FRP boat
and the proper method of repair:

1. A fracture in the outer skin has
penetrated the whole laminate,
and caused delamination in the
framework.

2. For the repair to be effective, the
wooden frame must be cut and
removed. Next, the hull laminate
must be repaired as described
earlier.

3. The frame has to be ground to
a scarf wherever it will be joined
with other laminate, and then
bonded down with putty/glue and
finished with a radius filet.

4. All lamination work on the frame
is best done with easily drapable
fabrics or 450 g/m2 and lighter

- CSM.

FIGURE 106

Side view
1. This represents almost the same
structural damage as shown in Figure
105, but viewed from the side.

2. The frame is shown cut and taken
away making the damaged laminate
accessable. In this case, no scarf in the
core of the frame is required, as would
be on a wooden boat, because this
frame is filled with foam or air, which
is not a structural member.

3. The place to cut and how to cut the
frame will vary depending on the
damage and will have to be estimated
carefully in each case. Sometimes,
when structural foam is involved, it is
necessary to make a scarf in the same
way as with a wooden frame. In some
cases, "“stepping” the scarf may also
be an alternative. Using additional
extra length reinforcement, such as
unidirectional fibres along the top of
the frame, must also be considered
sometimes to add strength to the
repair.
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Appendix 1

Copying old boat designs for
construction with fibreglass
reinforced plastics

It is possible to use an old wooden boat as a plug by first drying out the wood and
then covering it with fibreglass reinforced polyester (FRP). The rest of the process

of building up the surface is the same
as described in the section Making the
Plug.

It should be noted that not all old
boats or canoes are of a suitable design
to be copied directly in fibreglass. Wood
and FRP have different mechanical
properties. It is dangerous to think
that, since FRP is stronger, it can
easily be used to make the hull of any
boat thinner and lighter.

If the design does not take into
consideration the properties of FRP,
the copied boat may loose stiffness
quickly and be more exposed to
fatigue.

The combination of an original
wooden boat shape and the lighter
weight of FRP could result in vessel
instability and other less favourable
seagoing characteristics.

This type of large traditional
wooden canoe has demonstrated
its seaworthiness and durability for
generations, successfully going out to
sea from shore through the surf, heavily
loaded with nets.

FIGURE 107
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FIGURE 108

This FRP boat was copied from a wooden canoe and was not old but already had
broken frames and fatigue cracks in the bottom laminate.

The shape, size and use of these wooden boats make them unsuitable for exact
reproduction as FRP copies. FRP is too brittle to survive such regular bending and the
thinner walls make the structure vulnerable to fatigue.

The FRP version would have to be built much more heavily than this copy and with
better designed and stronger stiffeners in order to withstand the stresses involved in
carrying their typical load of fishing equipment and men out to sea through the heavy
swell.
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Covering old boats with FRP

Choosing to cover an old worn-out wooden boat with fibreglass reinforced polyester
to keep it floating on the water is a big risk. Even if the old wood can be dried out
completely, the likelyhood of keeping rot away for any reasonable length of time is
not very good.

There is a good chance that, within a few years, rot will eat up the boat
from the inside!

Adding two to three layers of FRP on the wood will seem to produce a stiff and dry
boat, but after a few years problems will start. To be safe at sea for a longer time, a new

boat should be built.

FIGURE 109
This is an example of a bad boat!

Wooden boat covered with FRP.
0 1. Fibreglass laminate is damaged/
hydrolysed by water

2. Open space exists between
fibreglass and wood with no
bonding between the layers.

3. Wood is rotten.
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Material list and hull lay-up for
MDV-1

TABLE 1
HULL LAYUP FOR DECK AND BUOYANCY TANKS, SEE ALSO FIGURE 73
NO ITEM STRIP LAYUP CSM TOTAL AREA TOTAL CSM
WIDTH g/m? g/m? m? kg
mm
1 Whole area 1 x 300 300 12.3 3.7
2 Keel reinforcement 300 2 x 450 900 1.0 0.9
3 Side keels 100 1 x 450 450 0.6 0.3
4 Transom corner 100 2 x 450 900 0.3 0.3
5 Stem 150 2 x 450 900 0.2 0.2
6 Bottom reinforcement 1 x 450 450 5.7 2.6
7 Sheer reinforcement 100 1 x 450 450 1.0 0.5
8 Whole area 3 x450 + 1 x 300 1650 12.3 20.3
9 Strip over keel 150 3 x 450 1350 0.5 0.7
10 Strip over rubbing keel 150 3 x 450 1350 0.6 0.8
Total CSM 30.3 kg
Additional 10% 3.0 kg
Total CSM 33 kg
TABLE 2
COAMING, DECK AND FLOATATION BOXES
ITEM LAYUP CSM g/m? AREA WEIGHT
m? kg
1 Coaming 300 + 3 x 450 1650 3.07 5.06
2 Deck aft, engine well " " 1.09 1.80
3 Deck forward " " 0.95 1.57
4 Floatation boxes aft " " 1.00 1.65
5 Thwart boxes " " 1.20 1.98
6 Floatation forward " " 0.74 1.22
7 Floor forward " " 0.46 0.76
8 Strip in flange, assembly 450 450 0.40 0.18
csSM 14.22 kg
Waste 10 % 1.42
CSM Total 15.6 kg
Polyester, 30 % glass content: 2.40 x 15.6 37.4 kg
Total deck and floatation: FRP materials 53 kg
Wood fender and thward 14
TOTAL 67 kg

Polyester resin with glass content = 30% = 2.4 x33 kg = 79 kg
Total weight of FRP in hull
Coaming, deck, floating boxes

Total weight of boat

=112 kg

67 kg

=179 kg
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Total layup and thicknesses:

Bottom 2x300+4x450=2400g/m? t=5.6mm
Sides 2x300+3x450=1950g/m> t=4.6 mm
Keel 2 x 300 + 6 x 450 =3 300 g/m? t=7.7mm
Side keels 2x 300 +5x450=2850g/m? t=6.7mm
Sheer 2x300+4x450=2400¢g/m* t=5.6 mm
Stem 2x 300+ 6x450=3300¢g/m* t=7.7 mm

These are approximate figures of the total amount of material needed:

Gelcoat:

Polyester:
MEK Peroxide:

300 g/m? CSM mat:
450 g/m* CSM mat:

Acetone:

Mould release wax:

PVA release agent:

Buffing compound:

PU foam:
Polystyrene foam:

Hardware:

Qarlocks
Oars

20 kg
150 ke
4 kg
14 kg
50 kg
10 kg
0.3 kg
0.2 kg
0.2 kg
As required
As required

PVC or wooden fender
Reinforcement plate of steel or aluminium
Two to four stainless steel U-bolts

Drainage plug

Bolts and nuts for fastening



Appendix 4

Offset table MDV-1

TABLE 3
LOFTING TABLE FOR 4.5 M MDV-1 In mm to outside planking
Keel underside 12 12 25 25 25 25 25 19 12
% Rabbet 12 23 35 35 33 32 31 25 12
2
width Sprayrail, inner 618 466 275 31
f Sprayrail, outer 640 506 314 35
rom
centre Sheer 669 762 817 843 838 801 722 587 367
line WL 1 450 549 641 675 643 536 379 183
WL1TA 553 640 710 746 718 611 438 228
WL 2 586 676 741 773 754 667 519 274 12
WL 3 625 718 777 802 790 717 576 360 64
WL 4 648 738 796 821 810 755 629 420 121
WL 5 661 754 811 836 826 782 677 486 188
WL 6 719 553 271
Keel underside 151 35 0 0 0 0 5 47 307
Height
; Rabbet 151 137 120 102 85 67 63 78 307
rom
baseline Sprayrail 251 267 290 316 353
Sheer 694 680 668 669 679 697 724 762 815
Buttock A 164 146 127 110 101 91 100 176
Buttock B 183 162 142 126 126 126 157
Buttock C 211 188 165 147 155 173 272
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Technical information on GP
polyester

EXAMPLE OF TECHNICAL DATA PAPER FOR GENERAL PURPOSE ORTHO

REICHHOLD PRODUCT BULLETIN

POLYLITE" 440-M850
Standard erthophthalic polyester resin

[ DESCRIPTION |

POLYLITE" 440-M850 ks 0 madium rescive orhophihalic polvesier resin
POLYLITE® 440-M850 s thixolropic ond has o buill-en accslsmlor sysism giving mediam gal lime. rapd ouring
combsned with relatrsly low exothermic lemperaiure and shor demolding tima

POLYLITE® #40-MB50 contains special addiives which improve the worling  emvironmenl domng and afar

npphcaton dud o subsiantially reduced shaane evaporahon. The nesn coninms wisd which grees the cursd minals
& tack-fress surfaces

| APPLICATION

= POLYLITE® 4400850 5 o hand leyug/spronup resin
. POLYLITE® 4408850 rs designisd lor manne, indusingl and rangon appcation

Recommendad inminabe thickness applad wet.onawet 2-8 mm

[ FEATURES BENEFITS |

»  Excellan apphcolion propares s Shonl applcabon bime

. deppnorials . Dt sk Yenitas, DY, groche 2

Flurssin hanbmes register



Fishing boat construction: 4. Building an undecked fibreglass reinforced plastic boat

REICHHOLD PRODUCT BULLETIN

WL
.le.mzuﬂrﬂn miPasich) 1 00801 30 ASTR D 10580
« Cione & Plale miPascF) 1 T2 150 T 1
Specihc growity | Denmdty 0 B0 B0 |
ACk] rumibe (M M =0 21 V- 10
Ewm T EF B
e 1% 1 rEriitess %
Sworge staksty from dole of manuachre months f Gi18
TYRICAL NON-REINFORCED CASTING PROPERTIES
Froparies Urst Vohw Toimgthod |
T Fa Bl
Terrds shongabon : 500 537 16R
Flae [ [7i] (BT ]
(1125 A
P e 080 B0 (162001
ShAnk e % 5565 IS0 F1. 1006
| Heal dislortion jemp c 62 50 T5- 18600
| STORAGE |

Tio orsurs mendmiam slobiiy pnd menban oplimuen nesn propoenses, nesns should boe stored in closoed conlamons
il fempaead e beokiw 24 CITS'F ond vy from heaol gration solnces tnd suniight. Riesen should ba wismaed 1o
of ket T CAS'F pror i use n ofder 10 aaure proper cunng and handing All siofage aas and Conpiners
shiould conform b local fire and buldng codet.  Coppar of Copper containng nlloys should ba avoided o
contpners. . Store saparde from codizng mabenals, paromdas and metal safts, Meep conininers closed when nol
inuse mveniony kevels should be kept ko 6 reasonabis minEmarm with Brstin, firsloul stoch robalion

Aol miomaton on Rbhding and Somng unsaiurmnbid polpdsiens i ovsbabio n Reschhokds

ppleation
bulletin “Bulk Siorage and Handing of Unsalurnied Polyoster Resins *  For informaion on olfwr Reichhold resins
of Imialors, conlac] your sakes represantalive of uthonred Reichhold distribuion

[ sareTy |

READ AMND UNDERSTAND THE MATERIAL SAFETY DATA SHEET BEFORE WORKING WITH THIS PRODUCT

Cepiam 3 cogry o the mabenal satety gata sheel on s produc) pro fo wee Mabenal sadety Gata shects are Jvasalle from
yind HEiCT0ad S Ao Reniiingd  Shaon iEMOnGn WroeR) Do rPqueaed BT St of 30 FTOucTE e wieerkiogeg

[MRECTLY MOONG ANY ORGAMC PERIONE WITH A METAL SOAP, AMINE, 0F OTHER POLYMERIZATION ACCELERATON OR
PROMOTER WILL RESLLT IN VIOLEMT DRECOMPOSITION

AL YRITE™ S0t
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In many areas of the world, finding the type of timber needed to build a good quality
wooden boat is becoming a problem. As a result, fibreglass reinforced plastic (FRP) is
beginning to be used by many wooden boatbuilders. The information provided in this
manual relates specifically to the production of a 4.5 m open fishing boat called the
MDV-1. It is a simple, easily-driven, seaworthy boat intended for both rowing and power
propulsion. Its general-purpose design is suitable for inshore waters around the world.
A general basic knowledge in the use of FRP as a boatbuilding material is presented and
step by step construction of a 4.5 m open fishing boat using FRP is set out in detail. In
addition, the booklet describes how to maintain an FRP boat and how to recognize
fatigue problems. Some simple guidelines on how to repair minor damage to FRP are
also included. It is assumed that people planning to build a boat already have a good,
general understanding of basic hand tool use. This manual should give boatbuilders and
fishermen a better understanding of how FRP acts, how to recognize fatigue problems
and more serious damage, and how to carry out needed maintenance and repair.
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