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WEST SYSTEM
WEST SYSTEM 105-205 Fast Epoxy
Packs
105 resin mixed with the 205
standard hardener is used in the
majority of situations to produce
a rapid cure. This cured resin/
hardener mixture yields a highstrength, rigid solid which has
excellent cohesive properties
and provides an outstanding
moisture vapour barrier with excellent bonding
& coating properties. Pot Life at 25°C = 10 to 15
minutes Cure to Solid State at 21°C = 5 to 7 hours
Cure to Maximum Strength at 21°C = 5 to 7 days
Minimum Recommended Working Temperature
is 5°C
Product Codes:
1.2KG
6KG
30KG
270KG

WS-105-205A (5:1)
WS-105-205B (5:1)
WS-105-205C (5:1)
WS-105-205E (5:1)

WEST SYSTEM 105-206 Slow Epoxy
Packs
105 resin mixed with 206 slow
hardener can be used for
extended assembly times when
working in ideal conditions or
the ambient temperature is
higher than normal. This cured
resin/hardener mixture yields a
high-strength, rigid solid which
has excellent cohesive properties and provides
an outstanding moisture vapour barrier with
excellent bonding & coating properties. Pot Life
at 25°C = 20 to 30 minutes Cure to Solid State at
21°C = 9 to 12 hours Cure to Maximum Strength
at 21°C = 5 to 7 days Minimum Recommended
Working Temperature is 16°C
Product Codes:
1.2KG
6KG
30KG
270KG

WS-105-206A (5:1)
WS-105-206B (5:1)
WS-105-206C (5:1)
WS-105-206E (5:1)

WEST SYSTEM 105 Resin
105 Resin is the base material on
which all the possible compounds are
built. Combined with any of the West
System Hardeners it will cure to a solid
on wood fibre, fibreglass and a variety
of metals. Use with West System’s
fillers to achieve a variety of solid
states to suit different applications.
Product Codes:
1.2KG
5KG
25KG
225KG

WS-105A-R-1
WS-105B-R-5
WS-105C-R-25
WS-205E-R-225

WEST SYSTEM 205 Hardener
205 standard hardener is used in the
majority of situations to produce a rapid
cure. When used with 105 Resin, the
cured mixture yields a high-strength,
rigid solid which has excellent cohesive
properties and provides an outstanding
moisture vapour barrier with excellent
bonding & coating properties.
Product Codes:
0.2KG
1KG
5KG
45KG

WS-205A-H-0.2 (5:1)
WS-205B-H-1 (5:1)
WS-205C-H-5 (5:1)
WS-205E -H-45 (5:1)

WEST SYSTEM 206 Hardener
206 slow hardener can be used for
extended assembly times when working
in ideal conditions or the ambient
temperature is higher than normal.
Mixed with 105 Resin the cured mixture
yields a high-strength, rigid solid which
has excellent cohesive properties,
providing moisture vapour barrier with
excellent bonding & coating properties.
Product Codes:
0.2K
1KG
5KG
45KG

WS-206A-H-0.2 (5:1)
WS-206B-H-1 (5:1)
WS-205C-H-5 (5:1)
WS-205E-H-45 (5:1)
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WEST SYSTEM
WEST SYSTEM 207 Hardener

WEST SYSTEM 209 Hardener

207 Special Coating Hardener is
formulated for use with 105 Resin for
applications where an extremely clear
finish is desired. It also contains an
ultraviolet inhibitor to protect the cured
epoxy against sunlight, which however,
will require long-term UV protection
with a quality marine paint or UV filtered varnish.

209 Extra Slow Hardener is
formulated for use with 105
Resin in extremely warm
and/or humid conditions for
general bonding and coating
applications or when extended
working time is desired at room temperature.

Product Codes:
0.29KG
1.45KG
7.2KG
64.5KG

WS-207A-H-0.9(3:1)
WS-207B-H-1.45 (3:1)
WS-207C-H-7.2 (3:1)
WS-207E-H-64.5 (3:1)

Product Codes:
0.29KG
1.45KG
7.2kg

WS-209A-H-0.29 (3:1)
WS-209B-H-1.45 (3:1)
WS-209C-H-7.2 (3:1)

WEST SYSTEM 104 Junior Pack

WEST SYSTEM Mini Repair Pack

A 600g pack of West System 105 /205
epoxy. Designed for the small user or a refill
for the Handy Repair Pack.

Containing a selected mix of materials
to complete smaller repairs around
the boat, in the workshop or at home.
Contents include: 250g of 105 Resin,
50g of 205 Hardener, 406 & 407 fillers,
application tools, gloves, cleaning pads
& instructions.

Product Code:
600g

WS-104 (5:1)

Product Code:
500g

WS-MINI (5:1)

WEST SYSTEM 105-K Glass Fibre
Boat Repair Kit

WEST SYSTEM G5 Five Minute
Adhesive

This kit includes all the materials
required to complete a range of
repairs to glass fibre boats. Contents
include: 250g 105 resin, 50g 205
hardener, 402 milled glass, 409
microspheres blend, mixing cups,
mixing stick, nitrile gloves, glue
brushes, syringes, 1m x 125mm
450g/m² biaxial glass tape, 1m x 75mm 175g/m²
plain weave glass tape, 1m x100mm peel ply.

An easy to use, 1:1 mix, fast setting resin/
hardener system. This adhesive is ideal for
quick repairs and general bonding around
the boat and in the home, the workshop or
garage. G5 will cure in 4-5 minutes.

Product Code:
700g

Product Codes:
200g
2KG
5KG
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WS-G5-200 (1:1)
WS-G5-2 (1:1)
WS-G5-5 (1:1)

(Extended lead times on the 2KG & 5KG packs)

WS-105-K (5:1)
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WEST SYSTEM
WEST SYSTEM Six10

WEST SYSTEM G Flex 650

Six10 Thickened Epoxy Adhesive combines
the strength and reliability of a two-part
WEST SYSTEM® Brand Epoxy with pointand-shoot convenience. The self-metering
coaxial cartridge dispenses a gap-filling
structural epoxy that bonds tenaciously to
wood, metals, fibreglass and concrete. The
tube comes with a static mixer that allows
you to lay down a bead of thickened epoxy with
any standard caulking gun. Six10’s shear thinning
properties make it “thinner” as it’s worked. It
can be easily tooled into a non-sagging fillet or
used to wet out light to moderate reinforcing
fabrics like fibreglass. The hardener provides a
long open time but has fast through-cure. Six10
stays workable in the static mixer for 42 minutes,
making it practical for long or complicated
assemblies.

G/Flex 650-8

Product Codes:
190ml
Nozzles x 2

WS-SIX10
WS-600-2

WEST SYSTEM G Flex 655-K
A thickened, easy-to-use epoxy
that permanently bonds fibreglass,
ceramics, metals, plastics, damp
and difficult-to-bond woods. It’s
toughened to make structural
bonds that absorb the stresses of
expansion, contraction, shock and
vibration. Glues resinous woods,
exotic woods and a wide range of dissimilar
materials. Repairs aluminum, plastic and wooden
boats, kayaks and canoes. The kit contains 4.5 fl.
oz. G/flex 655 resin, 4.5 fl. oz. G/flex 655 hardener
(9 fl. oz. of mixed epoxy), 2 mixing sticks, 4 cleaning
pads, 1 pair neoprene gloves, 10 mixing palettes
and complete handling and repair instructions.
Product Codes:
Repair Pack

WS-GF-655-K

Comp A Product Code:
0.5L 655 Resin

WS-GF-655-32-R-0.5

Comp B Product Code:
0.5L 655 Hardener

WS-GF-655-32-H-0.5

A toughened, versatile, liquid epoxy
for permanent waterproof bonding of
fibreglass, ceramics, metals, plastics,
damp and difficult-to-bond woods.
With a modulus of elasticity of 150,000
PSI, it is a bit more flexible than
standard epoxies and polyester, but
much stiffer than adhesive sealants.
This gives G/flex the ability to make structural
bonds that can absorb the stress of expansion,
contraction, shock and vibration. It is ideal for
bonding dissimilar materials. It can be modified
with West System fillers and additives, and used
to wet-out fibreglass tapes and fabrics. Mixed at
a 1:1 ratio, G/flex gives you 45 minutes of working
time at room temperature. It reaches an initial
cure in 7 to 10 hrs and full cure in 24 hrs.
G/Flex 650-K
This kit contains 4 fl. oz. G/flex 650 resin, 4 fl.
oz. G/flex 650 hardener (8 fl. oz. mixed epoxy),
2 reusable mixing stick/applicators, 2 12-cc
syringes, 4 grams Adhesive Filler, 4 mixing cups,
1 pair disposable neoprene gloves, 4 alcohol
cleaning pads and complete handling and repair
instructions
Pack Product Codes:
236ml 650-8
236ml 650-K

WS-GF-650-8
WS-GF-650-K

Comp A Product Code:
0.5L 650 Resin

WS-GF-650-32-R-0.5

Comp B Product Code:
0.5L 650 Hardener

WS-GF-650-32-H-0.5
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WEST SYSTEM
WEST SYSTEM 402 Milled Glass
Fibre Blend
This specially formulated filler is ideal
to complete minor filling & bonding
onto GRP surfaces. For GRP boat
repair add 25% by weight of 402
to West System epoxy mix. Colour:
White
Product Codes:
150g
1KG
5KG

WS-402S
WS-402A
WS-402B

WEST SYSTEM 404 High-Density
Filler
A filler designed to maximize bond
strength in hardware bonding where
high cyclic loads are anticipated.
It can also be used for filleting and
gap-filling applications. Add 35% to
60% by weight, depending on the
viscosity required. Colour: Off-White.
Product Codes:
250g
1.75KG
10KG

WS-404S
WS-404A
WS-404B

WEST SYSTEM 406 Colloidal Silica
General purpose thickening additive
suitable for bonding, gap-filling and
filleting. 406 can be used to prevent
resin flow on vertical and overhead
surfaces and to control the viscosity
of the epoxy. Add 3% to 8% by weight
to the resin/hardener mix. Colour:
Off-White.
Product Codes:

60g
275G
1.5KG
10KG

WS-406S
WS-406A
WS-406B
WS-406C
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WEST SYSTEM 403 Microfibres
A blend of cellulose cotton fibres,
used as a thickening additive
for bonding applications. Epoxy
thickened with microfibres provides
good wetting out of the substrates
and excellent gap-filling properties.
Add 4% to 16% by weight to West
System epoxy mix. Colour: Off-White.
Product Codes:
150g
750g
3.2KG
20KG

WS-403S
WS-403A
WS-403B
WS-403C

WEST SYSTEM 405 Filleting Blend
Consists of a mix of cellulose fibres
and other fillers for use in filleting
applications when a naturally
finished interior is intended. Alcohol
or water based stains may be added
to adjust the colour. Add 15% to 25%
of Filleting Blend by weight. Colour:
Tan
Product Codes:
150g
700g
5KG

WS-405S
WS-405A
WS-405B

WEST SYSTEM 407 Low-Density
Filler
A blended microballoon-based filler
to make fairing putties which are
easy to sand but remain strong on a
strength-to-weight basis. Add 20%
to 40% by weight to mixed epoxy.
Colour: Reddish-Brown
Product Codes:
150g
700g
3.5KG
15KG

WS-407S
WS-407A
WS-407B
WS-407C
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sales@marineindustrial.co.uk

www.marineindustrial.co.uk

01692 406822
Station Road, Worstead, North Walsham, NR28 9RZ

5

WEST SYSTEM
WEST SYSTEM 409 Microshere
Blend

WEST SYSTEM 410 Microlight

A pure white, blended microsphere
based filler for filling and fairing GRP
boats. This lightweight additive has
good load bearing strength but is
easy to work with hand tools after
cure. For filling and fairing add 10%
to 25% by weight to mixed epoxy.
Colour: White

This low density filler is ideal for
creating a lightweight, easily worked
fairing compound, especially suited
for large areas. Microlight holds a
fantastic feather edge and is the
easiest filler throughout the West
System range to fair. Add between
7% to 16% by weight to mixed epoxy.
Colour: Tan

Product Codes:
100g
400g
3KG

Product Codes:
50g
200g
1.5KG

WS-409S
WS-409A
WS-409B

WEST SYSTEM 420 Aluminium
Powder
Add between 5% to 10% by
volume to provide protection
from ultraviolet light in areas
which will not be protected
with other coatings or as a base
for subsequent painting. Will
substantially increase the hardness of the coated
surfaces.
Product Code:
100g

WS-410S
WS-410A
WS-410B

WEST SYSTEM 421 Fire Retardant
A fine white powder which can
be added to the epoxy mix at
a ratio of 1:1 powder:epoxy by
weight. The cured material is a
fire retardant composition for use
in engine or galley areas.
Product Code:
1KG

WS-421

WS-420

WEST SYSTEM 422 Barrrier Additive

WEST SYSTEM 423 Graphite Powder

A proprietary blend designed to
improve the moisture-exclusion
effectiveness of West System
epoxy and to combat osmosis.
It is an excellent additive for
providing a barrier coating to
overcome gelcoat blistering
and also increasing the abrasion
resistance. Add 20% to 25% by weight to the
mixed epoxy.

A fine black powder added to
West System epoxy to produce
a low-friction exterior coating
with increased scuff resistance,
durability and mar-resistance.
often used for coating the
bottom of rudders, centerboards or the bottom
of racing crafts. It can also be used in teak deck
construction to simulate traditional seams in
appearance. Add 10% by volume to mixed epoxy.

Product Codes:
500g
3KG

WS-422
WS-422B

Product Codes:
200g
3KG

WS-423
WS-423B
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WEST SYSTEM
WEST SYSTEM 425 Copper
Compound
Copper
Compound
can
be added to mixed epoxy
to provide a base coat for
conventional
antifouling
paint. When added to epoxy
at the rate of 80% by weight,
the mixture will increase moisture exclusion
effectiveness and abrasion resistance.
Product Codes:
500g
2.5KG
10KG

WS-425
WS-425B
WS-425C

WEST SYSTEM Colour Pigments
Added to mixed epoxy it provides a
base colour for a final finish system
(interior only). Coloured surfaces also
tend to highlight flaws. Use in the last
coating, adding 3%-5% by weight.
Product Codes:
125g
1KG
125g
1KG
125g
1KG
125g
1KG

Black WS-502
Black WS-502B
Blue WS-505
Blue WS-505B
Grey WS-506
Grey WS-506B
White WS-501
White WS-501B

WEST SYSTEM 301 Mini Pumps Sets

WEST SYSTEM 303 Mini Pump Sets

Designed for convenient and accurate
dispensing of West System 105 Resin
and 205/206 Hardeners. One full
compression of each pump will give
you the correct 5:1 ratio required. Prior
to using, ensure that both pumps are
properly primed to prevent off-ratio
mixes.

Designed for convenient and
accurate dispensing of West System
105 Resin and 207/209 Hardeners.
One full compression of each pump
will give you the correct 3:1 ratio
required. Prior to using, ensure that
both pumps are properly primed to
prevent off-ratio mixes.

Product Codes:
A Pack
B Pack
C Pack

WS-301A (5:1)
WS-301B (5:1)
WS-301C (5:1)

Product Codes:
A Pack
B Pack
C Pack

WS-303A (3:1)
WS-303B (3:1)
WS-303C (3:1)

WEST SYSTEM 306 Model A
Dispensing Pump

WEST SYSTEM 309 High-Capacity
Gear Pump

Ideal for dispensing larger
quantities of epoxy, approximately
15 grams of resin and hardener
per stroke. For projects larger
than a dinghy, a dispensing pump
will soon pay for itself by reducing
mixing time and waste.

The resin/hardener mix is
delivered with continuous
rotation of the handle.
Dispenses
approximately
500g per minute, yet can
dispense smaller quantities
with partial crank rotation.
A positive shut-off valve eliminates resin &
hardener loss and dripping spouts. Reservoirs
hold 10kg of resin and 5kg of hardener.

Product Codes:
Model A Pump
Rebuild Kit

WS-306 (5:1)
WS-306K
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Product Code:
Model B Pump

WS-309 (5:1)
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WEST SYSTEM
WEST SYSTEM 729-733 Glass Tape
Versatile glass tapes are ideal for
reinforcing chines, hull/deck joints and
similar structural applications. When
bonded with West System epoxy, they
provide added tensile strength to resist
hairline crack development and added
abrasion resistance
Product Codes:
729 25mm x 10M
729 25mm x 50M
730 50mm x 10M
730 50mm x 50M
731 75mm x 10M
731 75mm x 50M
732 100mm x 10M
732 100mm x 50M
733 150mm x 10M
733 50mm x 50M

WS-729A
WS-729B
WS-730A
WS-730B
WS-731A
WS-731B
WS-732A
WS-732B
WS-733A
WS-733B

WEST SYSTEM 740 Plain Weave
Glass Fabric 135g/m2
Glass fabric is ideal for
building
composite
laminates and for the repair
of fibreglass structures. It can
also be used to provide an
abrasion-resistant covering for wood structures.
When thoroughly wetted with West System epoxy,
the lighter fabrics become transparent, allowing
clear, predictable & repeatable properties. For
use in sheathing lightweight structures such as
canoes and models.
Product Codes:
1000mm x 5M
1000mm x 10M
1000mm x 25M
1000mm x 50M
1000mm x 100M

WS-740-5
WS-740-10
WS-740-25
WS-740-50
WS-740

WEST SYSTEM 741 Plain Weave
Glass Fabric 200g/m2

WEST SYSTEM 742 Twill Weave Glass
Fabric 200g/m2

Glass fabric is ideal for
building
composite
laminates and for the repair
of fibreglass structures. It can
also be used to provide an
abrasion-resistant covering for wood structures.
When thoroughly wetted with West System epoxy,
the lighter fabrics become transparent, allowing
clear, predictable & repeatable properties. For use
in general sheathing work on hulls and decks

Glass fabric is ideal for
building
composite
laminates and for the repair
of fibreglass structures. It can
also be used to provide an
abrasion-resistant covering for wood structures.
When thoroughly wetted with West System epoxy,
the lighter fabrics become transparent, allowing
clear, predictable & repeatable properties. For use
in general Sheathing work on hulls and decks, has
good drapability.

Product Codes:
1M x 1M
1000mm x 5M
1000mm x 10M
1000mm x 25M
1000mm x 50M
1000mm x 100M

WS-741B
WS-741-5
WS-741-10
WS-741-25
WS-741-50
WS-741

Product Codes:
1200mm x 5M
1200mmx10M
1200mm x 25M
1200mm x 50M
1200mm x 100M

WS-742-5
WS-742-10
WS-742-25
WS-742-50
WS-742

Offering Full Technical Support
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WEST SYSTEM
WEST SYSTEM 743 Twill Weave
Glass Fabric with Tapered Edges
280g/m2
Glass fabric is ideal for
building
composite
laminates and for the repair
of fibreglass structures.
It can also be used to
provide an abrasion-resistant covering for
wood structures. When thoroughly wetted
with West System epoxy, the lighter fabrics
become transparent, allowing clear, predictable
& repeatable properties. For use in general
sheathing and re-laminating work and general
repairs to boat structures. Very good drapability.
Product Codes:
1000mm x 5M
1000mm x 10M
1000mm x 25M
1000mm x 50M
1000mm x 100M

WS-743-5
WS-743-10
WS-743-25
WS-743-50
WS-743

WEST SYSTEM 746 Woven Roven
Glass Fabric 260g/m2
Glass fabric is ideal for
building
composite
laminates and for the repair
of fiberglass structures. It can
also be used to provide an
abrasion-resistant covering for wood structures.
When thoroughly wetted with West System
epoxy, the lighter fabrics become transparent,
allowing clear, predictable & repeatable
properties. General purpose economic glass
cloth.
Product Codes:
1250mm x 5M
1250mm x 10M
1250mm x 25M
1250mm x 50M
1250mm x 100M

WS-746-5
WS-746-10
WS-746-25
WS-746-50
WS-746
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WEST SYSTEM 745 Crows Foot
Glass Fabric 190g/m2
Glass fabric is ideal for
building
composite
laminates and for the repair
of fibreglass structures. It
can also be used to provide
an
abrasion-resistant
covering for wood structures. When thoroughly
wetted with West System epoxy, the lighter
fabrics become transparent, allowing clear,
predictable & repeatable properties. For use
in Sheathing surf and sailboards, rudders and
centreboards.
Product Codes:
1000mm x 5M
1000mm x 10M
1000mm x 50M
1000mm x 100M

WS-745-5
WS-745-10
WS-745-50
WS-745

774 Peel Ply Cloth 80g/m2
Peel Ply is a finely woven
nylon fabric with an added
release agent to which
epoxy cannot bond. Apply
Peel Ply to the surface of
the wet epoxy and allow to
cure. After the epoxy has set simply peel off the
Peel Ply, which in turn will remove any surface
Amine Blush, and you will be left with a woven
impression resulting in no-need for washing and
abrading between coats.
Product Codes:
150mm x 100M
1000mm x 1M
1000mm x 10M
1000mm x 25M
1000mm x 100M

AC-774-150T
AC-774-1
AC-774-10
AC-774-25
AC-774-100
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WEST SYSTEM
776/775 Peel Ply Cloth 83g/m
Peel Ply is a finely woven
nylon fabric with an added
release agent to which
epoxy cannot bond. Apply
Peel Ply to the surface of
the wet epoxy and allow to
cure. After the epoxy has set simply peel off the
Peel Ply, which in turn will remove any surface
Amine Blush, and you will be left with a woven
impression resulting in no-need for washing and
abrading between coats.
Product Codes:
50mm x 100M
100mm x 100M
1250mm x 5M
1250mm x 10M
1250mm x 25M
1250mm x 50M
1250mm x 100M

WS-776-50
WS-776-100
AC-775-5
AC-775-10
AC-775-25
AC-775-50
AC-775-100

WEST SYSTEM 727 Biaxial Glass
Tape
These non-crimp fabrics combine
two layers of unidirectional fibres
±45° which are stitched together
using a light thread. The result
is an engineered biaxial fabric
with predictable, repeatable
properties. The weight of this
tape is 446g/m².
Product Codes:
125mm x 5M
125mm x 90M

WS-727A
WS-727B

WEST SYSTEM 736 Biaxial Glass
Fabric 300g/m2
These non-crimp fabrics
combine two layers of
unidirectional fibres ±45°,
stitched together resulting
in an engineered biaxial
fabric with predictable, repeatable properties.
Product Codes:
1265mm x 5M
1265mm x 10M
1265mm x 50M
1265mm x 25M

WS-736-5
WS-736-10
WS-736-50
WS-736-25

WEST SYSTEM 739 Biaxial Glass
Fabric 450g/m2
These non-crimp fabrics
combine two layers of
unidirectional fibres ±45°,
stitched together resulting
in an engineered biaxial
fabric with predictable, repeatable properties.
Product Codes:
500mm x 50M
1250mm x 5M
1250mm x 10M
1250mm x 25M
1250mm x 50m

WS-739-500
WS-739-5
WS-739-10
WS-739-25
WS-739-50

WEST SYSTEM 738 Biaxial Glass
Fabric 610g/m2
These non-crimp fabrics
combine two layers of
unidirectional fibres ±45°
stitched together resulting in
an engineered biaxial fabric
with predictable, repeatable properties.
Product Codes:
1250mm x 5M
1250mm x 10M
1250mm x 25M
1250mm x 50M

WS-738-5
WS-738-10
WS-738-25
WS-738-50

Offering Full Technical Support
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WEST SYSTEM
WEST SYSTEM Foam Roller Covers

WEST SYSTEM Roller Frames

High quality foam rollers
designed for use with
applying West System
epoxy.

These frames are
designed to be used
with both West System
roller covers.

Product Codes:
3” Pack of 2
3” Pack of 12
7” Pack of 1
7” Pack of 6

Product Codes:
3”
7”x1 3/4

WS-800-2
WS-800
WS-790-1
WS-790-6

WS-801
R-7057

WEST SYSTEM Plain Plastic
Spreaders

WEST SYSTEM Notched Plastic
Spreader

Thermo set plain plastic spreaders for
applying epoxies and fillers.

Thermo set notched plastic
spreaders for applying epoxies
and fillers.

Product Codes:
Pack of 2
Pack of 12

WS-808-2
WS-808-12
Product Codes:
Pack of 2
Pack of 36

WEST SYSTEM Reusable Plastic
Mixing Sticks
Small plastic mixing sticks for
use with mixing epoxies, paints
and other products.

Product Codes:
Pack of 8
Pack of 25

10

WS-809-2
WS-809-36

WEST SYSTEM Wooden Stirrers
Large wooden stirrers for use with epoxies,
paints and other products.
Product Codes:
Pack of 5

WS-804B-5

WS-804-8
WS-804-25

Offering Full Technical Support
sales@marineindustrial.co.uk
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WEST SYSTEM
Wooden Mixing Sticks

WEST SYSTEM Syringes

Small
wooden
mixing
sticks for use with mixing of
epoxies, paints and other
products.

Plastic syringes with graduations, ideal
for accurate measurements of paints
and epoxies.

Product Code:
Pack of 100

WS-804

Product Codes:
50ml Pack of 2
10ml Pack of 2
10ml & 60ml Pack of 2

WS-807-50
WS-807-10
WS-807-2

Paddle Rollers

WEST SYSTEM Glue Brushes

High quality steel paddle rollers
designed for distributing resins to
through heavey matt cloths

Small glue brushes for the
application of West System epoxy.

Product Codes:
2”
6”

WS-811
WS-811B

WEST SYSTEM Mixing Pots
Graduated mixing pot for
epoxies, paints and other
products.

Product Codes:
50ml
800ml
1.2L

Product Code:
Pack of 5

WS-803-5

WEST SYSTEM 820 Resin Removing
Cream
Formulated to remove uncured
epoxy from skin.
Product Codes:
250ml
1KG

WS-820
WS-820B

WS-805A
WS-805
WS-805TD

Offering Full Technical Support

01692 406822
Station Road, Worstead, North Walsham, NR28 9RZ

sales@marineindustrial.co.uk

www.marineindustrial.co.uk

WEST SYSTEM
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WEST SYSTEM 831 Barrier Cream

WEST SYSTEM 850 Cleaning Solvent

A cream containing a non-irritant,
multi-purpose barrier additive
which has special bactericidal
ingredients to minimize the risk
of skin infection. Protects against
resins, oils, grease & petroleum
spirits.

A specially blended cleaning solvent
for removing uncured epoxy from
tools and work surfaces. Also excellent
for cleaning contaminants from cured
epoxy surfaces.

Product Codes:
250ml
1KG

A safe, easy to use cleaning solution
developed to remove uncured
epoxy from tools, workbenches,
mini pumps etc. This product can
also be used to wash off amine
blush from cured epoxy.

WEST SYSTEM Reusable Gloves
Reusable light weight gloves providing
all day protection.
Product Codes:
1Pair

WS-834

WS-855
WS-855B

WEST SYSTEM ‘How To’ DVD
This DVD contains three different
sections;
Basic
Application
Techniques, Fibreglass/Composite
Repair & Gelcoat Blister Repair.
A very handy DVD to have!
DVD-60mins
Product Codes:
DVD

WS-850
WS-850B

WS-831
WS-831B

WEST SYSTEM 855 Cleaning
Solution

Product Codes:
1L
5L

Product Codes:
1L
2.5L

WS-002-898

WEST SYSTEM The Gougeon
Brothers on Boat Construction
This book is a must for anyone
building a boat or working with
wood and West System epoxy.
Includes extensive chapters
on
composite
construction
techniques, materials, lofting,
safety and tools, with many
illustrations,
diagrams
&
photographs. Hardcover.
Product Codes:
Book

WS-002

Offering Full Technical Support
sales@marineindustrial.co.uk

www.marineindustrial.co.uk

01692 406822
Station Road, Worstead, North Walsham, NR28 9RZ
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WEST SYSTEM
WEST SYSTEM Vacuum Bagging
Techniques

WEST SYSTEM 002-650 Gelcoats
Blisters - A Guide to Osmosis Repair

A step-by-step guide to vacuum
bag laminating, a technique for
clamping wood, core materials
and
synthetic
composites
bonded with West System
epoxy. Discusses theory, moulds,
equipment and techniques used
to build composite structures.
Soft-cover.

A guide for repairing and
preventing gelcoat blisters in
fibreglass boats with West System
epoxy. Includes an analysis of the
factors that contribute to blister
formation and illustrated steps for
preparation, drying, repairing and
coating for moisture protection.
Soft-cover.

Product Codes:
Book

Product Codes:
Book

WS-002-150

WS-002-650

WEST SYSTEM 002-970 Wooden
Boat Restoration & Repair

WEST SYSTEM 002-550 Fibreglass
Boat Repair & Maintenance

An illustrated guide to restore the
structure, improve the appearance,
reduce the maintenance and
prolong the life of wooden boats
with West System. Includes
information on dry rot repair,
structural framework repair, hull
and deck planking repair, hardware
installation and protective coatings. Soft-cover.

A complete guide to repair
fibreglass boats with West System
epoxy.
Includes,
illustrated
procedures
for
structural
reinforcement, deck and hull
repair, hardware installation, keel
repair and teak deck installation.
Soft-cover.

Product Codes:
Book

Product Codes:
Book

WS-002-550

WS-002-970

WEST SYSTEM 002-740 Final Fairing
& Finishing
Techniques for fairing wood,
fibreglass and metal surfaces.

Includes fairing tools, materials
and a general guide to finish
coatings. Soft-cover.

Product Codes:
Book

WS-002-740

Offering Full Technical Support

01692 406822
Station Road, Worstead, North Walsham, NR28 9RZ

sales@marineindustrial.co.uk

www.marineindustrial.co.uk
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A full list of Vacuum & Infusion consumables are available
in the Vacuum Bagging Catalogue
PRO-SET 114 Infusion Resin

PRO-SET 210 Infusion Hardener

PRO-SET Infusion Epoxies are super low viscosity
systems with a range of hardeners to meet
the demands of the modern infusion process,
resulting in lightweight, high performance
composites that will withstand long term cyclic
laoding in the harshest environment. Choose
from the available Infusion hardeners to suit your
custom requirements.

PRO-SET Infusion hardeners range from fast to
extra slow, and may be blended to provide even
greater versatility with your custom processes.
PRO-SET 210 is the fast Infusion hardener with a
working time of 75-90 minutes at 25°C.

Product Codes:
5KG
25kg
225KG
1000KG

WS-PS-INF114-R-5 (3:1)
WS-PS-INF114-R-25 (3:1)
WS-PS-INF114-R-225 (3:1)
WS-PS-INF114-R-1000 (3:1)

Product Codes:
1.37KG
6.61kg
61.65KG
274KG

WS-PS-INF210-H-1.37 (3:1)
WS-PS-INF210-H-6.61 (3:1)
WS-PS-INF210-H-61.65 (3:1)
WS-PS-INF210-H-274 (3:1)

PRO-SET 211 Infusion Hardener

PRO-SET 212 Infusion Hardener

PRO-SET Infusion hardeners range from fast to
extra slow, and may be blended to provide even
greater versatility with your custom processes.
PRO-SET 211 is the medium Infusion hardener
with a working time of 3-4 hours at 25°C.

PRO-SET Infusion hardeners range from fast to
extra slow, and may be blended to provide even
greater versatility with your custom processes.
PRO-SET 212 is the slow Infusion hardener with a
working time of 6-7 hours at 25°C.

Product Codes:
1.37KG
6.61kg
61.65KG
274KG

Product Codes:
1.37KG
6.61kg
61.65KG
274KG

WS-PS-INF211-H-1.37 (3:1)
WS-PS-INF211-H-6.61 (3:1)
WS-PS-INF211-H-61.65 (3:1)
WS-PS-INF211-H-274 (3:1)

WS-PS-INF212-H-1.37 (3:1)
WS-PS-INF212-H-6.61 (3:1)
WS-PS-INF212-H-61.65 (3:1)
WS-PS-INF212-H-274 (3:1)

PRO-SET 213 Infusion Hardener
PRO-SET Infusion hardeners range from fast to
extra slow, and may be blended to provide even
greater versatility with your custom processes.
PRO-SET 212 is the extra slow Infusion hardener
with a working time of 10 hours at 25°C.
Product Codes:
1.37KG
6.61kg
61.65KG
274KG

WS-PS-INF213-H-1.37 (3:1)
WS-PS-INF213-H-6.61 (3:1)
WS-PS-INF213-H-61.65 (3:1)
WS-PS-INF213-H-274 (3:1)

Offering Full Technical Support
sales@marineindustrial.co.uk

www.marineindustrial.co.uk

01692 406822
Station Road, Worstead, North Walsham, NR28 9RZ
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PRO-SET
A full list of Vacuum & Infusion consumables are available
in the Vacuum Bagging Catalogue
PRO-SET 125 Laminating Resin

PRO-SET 224 Laminating Hardener

PRO-SET Laminating Epoxies produce lightweight,
high performance composite structures that
withstand long-term cyclic loading in the
harshest environments. Bonding to wood, metal
and all reinforced fabrics. Choose a hardener to
suit your custom requirements.

PRO-SET Laminating hardeners range from
fast to extra slow and may be blended to
provide even greater versatility with your
custom processes. PRO-SET 224 is the fast
laminating hardener with a working time of
40 minutes at 25°C.

Product Codes:
1KG
5KG
25KG
225KG
1000KG

WS-PS-LAM125-R-1 (3:1)
WS-PS-LAM125-R-5 (3:1)
WS-PS-LAM125-R-25 (3:1)
WS-PS-LAM125-R-225 (3:1)
WS-PS-LAM125-R-1000 (3:1)

Product Codes:
0.286KG
1.43KG
7.16KG
64.35KG
286KG

WS-PS-LAM224-H-0.286 (3:1)
WS-PS-LAM224-H-1.43 (3:1)
WS-PS-LAM224-H-7.16 (3:1)
WS-PS-LAM224-H-64.35 (3:1)
WS-PS-LAM224-H-286 (3:1)

PRO-SET 226 Laminating Hardener

PRO-SET 229 Laminating Hardener

PRO-SET Laminating hardeners range from
fast to extra slow and may be blended to
provide even greater versatility with your
custom processes. PRO-SET 226 is the
medium laminating hardener with a working
time of 2-3 hours at 25°C.

PRO-SET Laminating hardeners range from
fast to extra slow and may be blended to
provide even greater versatility with your
custom processes. PRO-SET 229 is the slow
laminating hardener with a working time of
4-5 hours at 25°C.

Product Codes:
0.286KG
1.43KG
7.16KG
64.35KG
286KG

Product Codes:
0.286KG
1.43KG
7.16KG
64.35KG
286KG

WS-PS-LAM226-H-0.286 (3:1)
WS-PS-LAM226-H-1.43 (3:1)
WS-PS-LAM226-H-7.16 (3:1)
WS-PS-LAM226-H-64.35 (3:1)
WS-PS-LAM226-H-286 (3:1)

WS-PS-LAM229-H-0.286 (3:1)
WS-PS-LAM229-H-1.43 (3:1)
WS-PS-LAM229-H-7.16 (3:1)
WS-PS-LAM229-H-64.35 (3:1)
WS-PS-LAM229-H-286 (3:1)

PRO-SET 237 Laminating Hardener
PRO-SET Laminating hardeners range from
fast to extra slow and may be blended to
provide even greater versatility with your
custom processes. PRO-SET 237 is the extra
slow laminating hardener with a working
time of 7-8 hours at 25°C.
Product Codes:
0.286KG
1.43KG
7.16KG
64.35KG
286KG

WS-PS-LAM237-H-0.286 (3:1)
WS-PS-LAM237-H-1.43 (3:1)
WS-PS-LAM237-H-7.16 (3:1)
WS-PS-LAM237-H-64.35 (3:1)
WS-PS-LAM237-H-286 (3:1)

Offering Full Technical Support

01692 406822
Station Road, Worstead, North Walsham, NR28 9RZ

sales@marineindustrial.co.uk

www.marineindustrial.co.uk

PRO-SET
PRO-SET 170 Epoxy Adhesive
This
pre-thickened,
1:1 mix, two part
epoxy
system
is
Lloyd’s Register of
Shipping approved
for the bonding of
teak planking to glass
reinforced polyester
decks. Both resin & hardener are thixotropic
pastes, resulting in good gap fill and sag resistant
properties. Pro-Set 170 will also bond a wide
variety of other substrates such as concrete,
metals, and composites.
Resin Product Codes:
0.5KG
2.5KG
1KG
5KG
20KG

WS-PS170-R-0.5 (1:1)
WS-PS170-R-2.5 (1:1)
WS-PS170-R-1 (1:1)
WS-PS170-R-5 (1:1)
WS-PS170-R-20 (1:1)

Hardener Product Codes:
0.5KG
1KG
2.5KG
5KG
20KG

WS-PS170-H-0.5 (1:1)
WS-PS170-H-1 (1:1)
WS-PS170-H-2.5 (1:1)
WS-PS170-H-5 (1:1)
WS-PS170-H-20 (1:1)

PRO-SET ADV 175/275 Epoxy
Adhesive
This product was specifically developed
for secondary bonding of component
parts but is also an excellent adhesive
for a wide variety of materials. Available
in bulk or cartridges for easy dispensing
and accuracy.
Product Codes:
400cc
PK6 Nozzles
Manual Gun

WS-PS175-275
WS-PS-300-MX
WS-PS-300-X

PRO-SET ADV 176/276 Epoxy
Adhesive
Delivers toughness and superior peel
strength for heavily loaded applications
and difficult-to-bond substrates.
Product Codes:
400cc
PK6 Nozzles
Manual Gun

WS-PS170-276
WS-PS-300-MX
WS-PS-300-X

WRA System 200 Thinners

WRA System 200 Epoxy

A blended solvent designed
to further thin down the WRA
System 200 or clean up tools
and any spillage.

WRA 200 is a two part solvent
based epoxy which can be
used as a sealer, primer or
varnish. The system will cure
to a high gloss finish and also
acts as a fantastic base for
acrylic paint systems. It can
also be used in the coating
of old timbers to provide a tough sound surface
in classic boat restoration.

Product Codes:
1L
2.5L

WS-WRA200-TH1
WS-WRA200-TH2

16

Product Codes:
7.5L Pack
30L Pack

WS-WRA200-7.5 (2:1)
WS-WRA200-30 (2:1)

Offering Full Technical Support
sales@marineindustrial.co.uk

www.marineindustrial.co.uk

01692 406822
Station Road, Worstead, North Walsham, NR28 9RZ
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JOTUN
PRO-SET 360 Clear Epoxy Gelcoat

JOTUN MegaCote

These products contain all the water resistance
and toughness of epoxy resins which many
standard polyester resins do not have. It also
has a high viscosity making it ideal for ‘in-mould’
applications. Use with either PRO-SET 226 or 229
hardener.

Jotun MegaCote is a two
component,
fast
curing,
abrasion resistant, high solids
epoxy anticorrosive coating.
MegaCote is a multi-purpose
epoxy primer for use on all
areas – internal, external,
above and below the water line.

Product Codes:
2.5KG
5KG
20KG

WS-PS-360-2.5 (100:32)
WS-PS-360-5 (100:32)
WS-PS-360-20 (100:32)

Comp A Product Codes:
3L Alu/ Red
3L Off White
13.5L Alu/ Red
13.5L Off White

JN-MCOTE-R-A-3 (3:1)
JN-MCOTE-W-A-3 (3:1)
JN-MCOTE-A-R-13.5 (3:1)
JN-MCOTE-A-W-13.5 (3:1)

Comp B Product Codes:
1L
4.5L Alu/ Red
4.5L Off White

JN-MCOTE-B-1 (3:1)
JN-MCOTE-B-R-4.5 (3:1)
JN-MCOTE-B-W-4.5 (3:1)

*Professional Application

JOTUN MegaPrimer

JOTUN MegaFiller - Smooth

Jotun MegaPrimer is a two
component, sandable epoxy
primer/sealer. It is used as a
primer/barrier between epoxy
fairing
compounds/fillers
and polyurethane topcoats.
MegaPrimer can be used as a
‘high build’ primer or can be thinned using Jotun
Thinner 17 to create an excellent finishing primer.

Megafiller Smooth is
two pack solvent-free
epoxy filler that leaves
a very smooth surface.
The product gives a hard
film, but retains excellent
sanding properties. It
has a lower viscosity thanMegafiller and Megafair.
Megafiller Smooth is suitable for above and
below-water application. Normally used for refinishing surfaces treated with Megafiller, or to
repair existing epoxy or polyurethane systems.
Suitable as part of an epoxy coating system on
metal, GRP or wood substrates.

Comp A Product Codes:
2.4L Grey
2.4L White
16L Grey

JN-MPRIMER-A-2.4 (4:1)
JN-PRIMER-A-2.4 (4:1)
JN-MPRIMER-A-16 (4:1)

Comp B Product Codes:
0.5L
4L

JN-PRIMER-B-0.6 (4:1)
JN-PRIMER-B-4 (4:1)

*Professional Application

Comp A Product Code:
2L

JN-MFS-A-2 (1:1)

Comp B Product Code:
2L

JN-MFS-B-2 (1:1)

*Professional Application

Offering Full Technical Support

01692 406822
Station Road, Worstead, North Walsham, NR28 9RZ

sales@marineindustrial.co.uk

www.marineindustrial.co.uk
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JOTUN MegaFiller -Multi

JOTUN Lightweight Filler

A two part, multipurpose solvent free
lightweight epoxy fairing
compound/ filler with
increased resinity. Easy
to mix with excellent
application properties.
The product’s increased resinity gives added
durability, particularly where resistance to
mechanical impact and water ingress are
concerned. Suitable for above and below-water
applications. It does not require a full sealing
layer of finishing filler, Megafiller Smooth, prior
to over- coating. Solvent-based coatings, such
as Megaprimer, may be applied directly onto
Megafiller Multi.

Lightweight Filler is an ultralightweight two-component solventfree epoxy fairing compound/filler that
can be applied at very high thickness. It
has minimal shrinkage (approximately
0.2%), above-average flexibility and
very strong adhesion. Sandability is
excellent with an approximate Shore
D hardness of 50. Suitable as part of
an epoxy coating system on metal, GRP or wood
substrates.

Comp A Product Code:
10L
Comp B Product Code:
10L
*Professional Application

JN-MFM-A-10 (1:1)
JN-MFM-B-10 (1:1)

Kit Product Code:
1L

JN-LWF-1 (1:1)

Comp A Product Code:
1L

JN-LWF-A-2 (1:1)

Comp B Product Code:
1L

JN-LWF-B-2 (1:1)

*All Yachting products are suitable for retails sales

JOTUN Finishing Filler

JOTUN Anti-Pest

A high density hand applied two
component epoxy filler that leaves
a smooth and strong surface. Good
resistance to water and solvents, has very
strong cohesion / adhesion properties
and is more flexible than most epoxy
fillers. Sandability is good with an
approximate Shore D hardness of 75. It
has a much lower viscosity than Lightweight Filler.
Suitable for above and below water application,
when part of an approved Jotun system. Normally
used to finish surfaces treated with Lightweight
Filler, in preparation for sealing with a solvented
epoxy coating.

A two-pack epoxy, suitable as a long
exposure undercoat for epoxy and
polyurethane systems and designed
to prevent osmosis in fibreglass
boats. It can be used both as primer
for all types of substrates, including
steel, fibre glass, aluminium and
marine timber, and as intermediate
adhesion undercoat, for polyurethane
or antifoulings on top of epoxy primers. It is
particularly suitable for cycles against osmosis,
and provides a good anti-corrosive effect.
Kit Product Code:
750ml

JN-AP-750 (4:1)

Comp A Product Code:
0.5L

JN-FF-A-0.5 (1:1)

Comp A Product Code:
2L

JN-AP-A-2 (4:1)

Comp B Product Code:
0.5L

JN-FF-B-0.5 (1:1)

Comp B Product Code:
0.5L

JN-AP-B-0.5 (4:1)

*All Yachting products are suitable for retails sales

*All Yachting products are suitable for retails sales

Offering Full Technical Support
sales@marineindustrial.co.uk

www.marineindustrial.co.uk

01692 406822
Station Road, Worstead, North Walsham, NR28 9RZ
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JOTUN
All JOTUN Marine products are for professional application only, not for resale
or retail use. These products are not suitable for yachts or pleasure vessels!
JOTUN Jotamastic 87

JOTUN Jotamastic 90

Tailor-made
corrosion
protection for maintenance,
the Jotamastic products are
suitable for steel, aluminium
and other substrates in tough
environments such as energy,
offshore, HPI and general
infrastructure. Ballast tanks,
under water hulls, top sides, superstructures and
cargo holds (suitable for grain carriage).

This is a two component,
surface tolerant, abrasion
resistant,
high
solids,
polyamine
cured
epoxy
mastic coating which may
be applied in a wide range
of film thicknesses. This
product is part of a complete
system which is certified not to spread flames.
Recommended for use on steel where blast
cleaning may not be possible and on hydrojetted
surfaces still being moist. Can be used alone or in
combination with various systems of primers and
topcoats. Gives excellent corrosion protection
both in salt and fresh water. If exposed to sunlight
chalking may occur.

Comp A Product Codes:
4.29L Black
4.29L Grey
4.29L Off White

JN-J87-A-BK-4.29 (6:1)
JN-J87-A-GY-4.29 (6:1)
JN-J87-A-OW-4.29 (6:1)

Comp B Product Code:
0.71L

JN-J87-B-0.71 (6:1)

Wintergrade Range
Comp A Product Code:
4L Grey

JN-J87W-A-GY-4 (4:1)

Comp B Product Code:
1L Grey

JN-J87W-B-GY-1 (4:1)

Comp A Product Codes:
3.5L Aluminium
3.5L Aluminium Red
3.5L Black
3.5L White

JN-J90-A-ALU-3.5 (3.5:1)
JN-J90-A-AR-3.5 (3.5:1)
JN-J90-A-BK-3.5 (3.5:1)
JN-J90-A-W-3.5 (3.5:1)

Comp B Product Code:
1L

JN-J90-B-1 (3.5:1)

This product can be colour mixed, a RAL or BS number and colour
name will be required at time of ordering. For more information
please contact the office on 01692 406822 or email
sales@marineindustrial.co.uk.

JOTUN Penguard FC
A high build, two component
polyamide cured epoxy
coating. It is an epoxy
finish coat to be used when
cosmetic appearance of an
epoxy finish is acceptable. It
can also be used as an anti
corrosive primer.
Comp A Product Code:
4L Black

JN-PG-A-BLK-4 (4:1)

Comp B Product Code:
1L BlacK

JN-PG-B-BLK-1 (4:1)

Offering Full Technical Support

01692 406822
Station Road, Worstead, North Walsham, NR28 9RZ

sales@marineindustrial.co.uk

www.marineindustrial.co.uk

SEAJET & BISON
SEAJET 017 Epoxy Binding System

BISON Epoxy 5 Minute

For bare aluminium, bronze and
any alloy surfaces after abrading
and degreasing. 017 Epoxy
Binding System gives superior
performance compared to an
etch primer. Ideal as a first coat
on lead keels.

Crystal clear, fast, two-part epoxy
adhesive. Ideal for fast, strong and
invisible repairing of pottery, porcelain,
glass, leather, wood, stone, metal and
ceramics to themselves or to each
other. Ideal for filling cracks thanks to
filling capacity

Product Code:
1L Pack White

Product Code:
24ml

SJ-203EE0020-1
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BIS-6305448

SEAJET 117 Epoxy Primer
A High performance two component
epoxy primer suitable for both above
and below waterline areas (grey only).
Ideal for use on GRP hulls where up to
four coats can be applied for osmosis
preventative system, as well as metal
keels and the like.
Pack Product Codes:
1L Grey
1L White

SJ-249EE0273-1
SJ-249EE0020-1

Comp A Product Codes:
1.75L Grey
1.75L White

SJ-249EE0073-A-1.75
SJ-249EE0020-A-1.75

Comp B Product Codes:
0.75L Grey
0.75L White

SJ-249EE073-B-0.75
SJ-249EE0020-B-0.75

SEAJET 118 High Build Expoxy
Primer
High build, high solids epoxy primer
system which is particularly surface
tolerant making it ideal for iron/
steel surfaces. Can also be used as an
omosis preventative system on GRP if
three coats are applied.

Metal Coloured, hardwearing, twopart epoxy adhesive. Ideal for repairs
to metal objects which need to resist
extreme conditions (forces, vibrations,
(sea) water, heavy strains), such as tools
or parts of a car, motorcycle, bicyle
or moped, metal (garden) fences or
cutlery. Also suitable for filling small
holes in radiators. Bonds metal (steel, aluminium,
iron) parts amongst themselves or to stone,
wood, concrete and various synthetics.
Product Code:
24ml

BIS-6305443

BISON Epoxy Universal
Universal, strong, two-part epoxy
adhesive. Ideal for repairs to metals,
pottery, porcelain, crystal, glass, ivory,
pearls, precious stones and numerous
synthetics (such as polyester, bakelite,
formica, rigid polystyrene and acrylic
glass (Perspex®)
Product Code:
24ml

Comp A Product Code:
2.2L
SJ-460JE0043-A-2.21
Comp B Product Code:
0.29L

BISON Epoxy Metal

BIS-6305438

SJ-460JE0043-B-0.29

Offering Full Technical Support
sales@marineindustrial.co.uk

www.marineindustrial.co.uk

01692 406822
Station Road, Worstead, North Walsham, NR28 9RZ
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HINTS & TIPS - WEST SYSTEM

Epoxy Chemistry
Understanding cure time

Figure 1. As it cures, mixed epoxy passes from a liquid state, through a gel state, to a solid state.

Controlling cure time
In warm conditions use a slower hardener to increase the open time. Mix smaller batches that can be
used quickly or pour the epoxy mix into a container with greater surface area e.g. a roller pan, thereby
spreading out the epoxy into a thin film and extending the open time. After thorough mixing, the sooner
the epoxy is transferred or applied, the more open time is available for coating, lay-up or assembly.
In cool conditions use a faster hardener and employ a hot air gun, a heat lamp or other dry heat source
to warm the resin and hardener before mixing and/or after the epoxy is applied. At room temperature,
additional heat is useful when a quicker cure is desired. NOTE! Unvented kerosene or propane heaters
can inhibit the cure of epoxy and contaminate epoxy surfaces with unburned hydrocarbons.
CAUTION! Warming a resin/hardener mix will lower its viscosity, allowing the epoxy to run or sag more
easily on vertical surfaces. In addition, heating epoxy applied to a porous substrate (soft wood or low
density core material) may cause the substrate to “out-gas” and form bubbles in the epoxy coating. To
avoid out-gassing, wait until the epoxy coating has gelled before warming it. Never heat mixed epoxy
in a liquid state over 50°C.
Regardless of the steps taken to control the cure time, thorough planning of the application and
assembly will allow maximum use of the open time and cure time of the epoxy mix.

Cure stages of epoxy
Mixing epoxy resin and hardener begins a chemical reaction that transforms the combined liquid
components into a solid. As it cures, the epoxy passes from the liquid state , through a gel stage before
it reaches a solid state. (Figure 1)
1. Liquid - Open Time
Open time (also working time) is the period, after mixing, that the resnin/ hardener mix remains a liquid
and is workable and suitable for application. All assembly and clamping should take place during this
period to ensure a dependable bond is achieved.

Offering Full Technical Support

01692 406822
Station Road, Worstead, North Walsham, NR28 9RZ

sales@marineindustrial.co.uk

www.marineindustrial.co.uk
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2. Gel – Initial cure phase

The mix passes into an initial cure phase (also known as the “Green Stage”) when it begins to gel. The
epoxy is no longer workable and will progress from a tacky gel consistency to the firmness of hard rubber.
An indent can be made with the thumb nail and it is too soft to dry sand. While the epoxy is tacky, a new
application of epoxy will chemically link with it, so the surface may be bonded or recoated without
sanding. This ability diminishes as the mix approaches the final cure phase.
3. Solid – Final cure phase
The epoxy mix has cured to a solid state and can be dry sanded and shaped. It is no longer possible to
indent the surface with the thumb nail. At this stage, the epoxy has reached 90% of its ultimate strength,
so clamps can be removed. The mix will continue to cure over the next few days at room temperature.
A new application of epoxy will no longer chemically link to it, so the surface must be thoroughly washed
and sanded before recoating to achieve a good mechanical, secondary bond.

Dispensing
Dispense the correct proportions of resin and hardener into a clean plastic, metal or wax-free paper
container (Figure 2). Do not use glass or foam containers because of the potential hazard from exothermic
heat build-up. DO NOT attempt to adjust the cure time by altering the mix ratio. An accurate ratio is
essential for a proper cure and full development of physical properties.

Figure 2 Dispense the correct proportions of resin and hardener.

Dispensing with Mini pumps
Most problems related to the curing of epoxy can be traced to the wrong ratio of resin and hardener.
To simplify metering, use calibrated WEST SYSTEM Mini Pumps to dispense the correct working ratio of
resin and hardener. (For one full pump stroke of resin use one full pump stroke of hardener.) Depress
each pump head fully and allow the head to return completely before beginning the next stroke. Partial
strokes will give an incorrect ratio. Read the pump instructions before using the pumps and verify the
correct ratio before using the first mix on a project. Recheck the ratio whenever curing problems are
experienced. One full depression of each pump will give approximately 24g of mixed epoxy.

with mini pumps - one full pump stroke of resin for one full pump stroke of hardener willgove the correct ratio.
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Dispensing without Mini Pumps—Weight/volume measure
To measure 105 Resin and 205 or 206 Hardener by weight, combine five parts resin with one part
hardener. Small quanities can be mixed by volume at the same ratio. To measure 105 Resin and 207 or
209 Hardener by volume, combine three parts resin with one part hardener (by weight, 3.5 parts resin :
1 part hardener).

Mixing
Thoroughly blend the two ingredients for 2 minutes - longer in cooler temperatures (Figure 3). Scrape
the sides and bottom of the pot when mixing. If using the mix for coating, after mixing, quickly pour
into a roller pan to extend the open time.

Figure 3. Stir resin and hardener thoroughly together for 2 minutes, longer in cool temperatures

Adding Filler & Additives
Fillers
Throughout this booklet, reference to epoxy or resin/hardener mixes is defined as mixed resin and
hardener without fillers added; thickened mixes or thickened epoxy will mean mixed resin and hardener
with fillers added. Fillers are used to thicken epoxy for specific applications such as bonding or fairing.
After selecting an appropriate filler for the job in hand, use it to thicken the epoxy to the desired
consistency. The viscosity or thickness of a mix required for a specific job is controlled by the amount
of filler added. There is no strict formula or measuring involved - visually judge the consistency which is
best suited for the task in hand. Figure 5 gives a general guide to the differences between unthickened
epoxy and the three other consistencies referred to in this manual.
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Always add fillers in a two-step process:
1. Mix the desired quantity of resin and hardener thoroughly before adding fillers. Begin with a small
batch - allow room for the filler.
2. Blend in small quantities of the appropriate filler until the desired consistency is reached (Figure 4).
Ensure the filler is thoroughly blended before the mix is applied.

Figure 4 - Stir in small quantities of filler until the desired consistency is reached

For maximum strength, add only enough filler to completely bridge gaps between surfaces without
sagging or running out of the joint or gap. A small amount should squeeze out of joints when clamped.
When making fairing compounds, add as much 407 or 410 as can be blended in smoothly - for easy
sanding, the thicker the viscosity, the better. Spread the mix into a thinner layer, either around the inside
of the mixing cup or onto a flat non-porous surface or palette, to extend the working life.

Figure 5 - Epoxy can be thickened to the ideal consistency needed for a particular job. The procedures in this manual refer to four
common consistencies: syrup, ketchup, mayonnaise and peanut butter.
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Primary / Secondary Bonding
Primary bonding relies on chemical linking of adhesive layers such as the wet lay-up of fibreglass
laminate in a mould. All the layers of adhesive cure together in a single fused layer. Epoxy applied over
partially cured epoxy will chemically link with it to form a primary bond. The ability to chemically link
diminishes as the previous layer of epoxy cures and the bond becomes a secondary bond.
Secondary bonding requires a mechanical, rather than chemical linking of an adhesive to a material
or cured epoxy surface. The adhesive must “key” into pores or scratches in the surface- a microscopic
version of a dovetail joint. Correct surface preparation provides a texture that will help link the cured
epoxy to the surface.

Special preparation for various materials
Cured epoxy - Amine blush can appear as a wax like film on cured epoxy surfaces. It is a by-product of the
curing process and is more noticeable in cool, moist conditions. Amine blush can clog sandpaper and
inhibit subsequent bonding but it is water soluble and can easily be removed. It is not unreasonable to
assume it has formed on any cured epoxy surface.
To remove the blush, thoroughly wash the surface with clean water and an abrasive pad. Dry the surface
with fresh paper towels to remove the dissolved blush before it dries on the surface. Sand any remaining
glossy areas with 80-grit sandpaper and clean.
Wet-sanding will also remove the amine blush. If a release fabric (peel ply) is applied over the surface of
fresh epoxy, amine blush will be removed when the release fabric is peeled from the cured epoxy and no
additional sanding is required.

Two-step bonding
1. Apply a resin/hardener mix to the surfaces to be joined (Figure 6). This is called “wetting-out” or
“priming” the bonding surfaces. The epoxy is applied with a disposable brush in small or tight areas;
wet-out larger areas with a foam roller or by spreading the resin/hardener mix evenly over the surface
with a plastic squeegee/spreader. Proceed with step two immediately or any time before the wet-out
coat becomes tack free.
2. Modify the resin/hardener mix by stirring in the appropriate filler until it becomes thick enough to
bridge any gaps between the mating surfaces and to prevent “resin-starved” joints. Apply an even coat
of the thickened epoxy to one of the bonding surfaces, sufficient so that a small amount will squeeze out
when the surfaces are joined together (Figure 9).

Figure 6 - Apply resin/ hardener mixture to bonding surface

Figure 7 - Apply thickened epoxy to one of the bonding surfaces
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As already stated, the thickened epoxy can be applied immediately over the wet out surface or any
time before the epoxy becomes tack free. For most small bonding operations, add the filler to the resin/
hardener mix remaining in the batch that was used for the wet-out. Mix enough resin/hardener for both
steps. Add the filler quickly after the surface is wet out and allow for a shorter working life of the mix.
3. Clamp components. Attach clamps as necessary to hold the components in place. Use only enough
clamping pressure to squeeze a small amount of the thickened mix from the joint, indicating that the
epoxy is making good contact with both mating surfaces (Figure 8). Do not squeeze all the thickened
mix from the joint by using too much clamping pressure.
4. Remove or shape excess adhesive that squeezes out of the joint as soon as the joint is secured with
clamps. A WEST SYSTEM 804 mixing stick with one end sanded to a chisel edge is an ideal tool for
removing the excess (Figure 9). Allow to cure thoroughly before removing clamps.

Figure 8 - Clamp Components in place
before the epoxy gels

Figure 9 - Remove or shape excess
epoxy that squeezes out of the joint

Single-step bonding
Single-step bonding is applying a thickened epoxy mix directly to both bonding surfaces without first
wetting out the surfaces with a resin/hardener mix. However, it is strongly recommended that the epoxy
is thickened no more than is necessary to bridge gaps in the joint (the thinner the mix, the more it can
penetrate the surface) and this method is not used for highly-loaded joints or for bonding either end
grain or other porous surfaces.

Cold weather storage
WEST SYSTEM materials should be stored above 10°C with the container caps screwed down tightly.
Storing epoxy resin in extreme cold may cause crystallization but the formation of crystals does not
compromise the resin and the situation can be remedied. Heat water in a pot large enough to hold the
epoxy resin container. Remove the lid of the resin container to avoid pressure build-up and place the
container in the hot water. Be careful to ensure no water enters the resin container. Stir the epoxy with
a clean stick until the liquid regains clarity and all crystals have melted. Remove from the water, replace
the lid tightly and invert the container to melt any crystals which may be clinging to the top of the
container. If the resin pump has crystallized, pumping warm resin through should dissolve the crystals.
To keep WEST SYSTEM epoxy at a constant temperature construct a HOT BOX, as shown overleaf.

Offering Full Technical Support
sales@marineindustrial.co.uk

www.marineindustrial.co.uk

01692 406822
Station Road, Worstead, North Walsham, NR28 9RZ

27

HINTS & TIPS - WEST SYSTEM

Product Selectrion & Estimating Guides
Hardener Selection Guide
Select a hardener for its intended use and for the cure speed best suited for your job in the
temperature range in which you are working

*Note: Epoxy cures faster in warmer temperatures and in thicker applications. Epoxy cures slower in colder temperatures and in
thinner applications
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Filler Selection Guide

Filler suitable for variuos uses: **** = Excellent, *** = Very Good, **= Good, * = Fair, (no stars = Not Reccomended).

Selecting Fillers
As a rule, use higher-density fillers when bonding higher-density materials such as hardwoods and
metals. Any of the adhesive fillers are suitable for most bonding situations. The choice of a filler for
general use may be based on the handling characteristics prefered. Fillers may also be blended to
create mixtures
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Filler Characteristics Guide

Filler suitable for variuos uses: 5 = Excellent, 4 = Very Good, 3 = Good, 2 = Fair, 1 = Poor

Filler Estimation Guide

The table above shows approximate percentages by weight of filler required to be added to mixed epoxy
to product a ‘Ketchup’, ‘Mayonnaise’ or ‘Peanut Butter’ consistency for the various filler products.
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Estimating coating coverage of Mixed WEST SYSTEM Epoxy

Adding fillers or wetting out fabrics will decrease these coverages

The table gives the approximate quantity of mixed epoxy required to coat a 1m2 area. Please note the
epoxy fairing mixes will provide an epoxy/filler thickness of approximately 3mm.

The Products
WEST SYSTEM brand epoxy cures to a high-strength plastic solid at room temperature by mixing specific
proportions of liquid epoxy resin and hardener. By using a simple ‘cookbook’ approach it is possible to
tailor the handling characteristics and the physical properties of the cured epoxy to suit the working
conditions and specific application of the project in hand.
1. Begin with 105 Epoxy Resin, the basic ingredient of all WEST SYSTEM epoxy compounds
2. Control the cure time or adjust to working temperature or working time required with one of four
specially formulated WEST SYSTEM hardeners
3. Select the correct set of MINI PUMPS Special
4. Adjust the strength, weight, texture, sandability and colour of the cured epoxy with one of six WEST
SYSTEM fillers. Adjust the viscosity of the resin/hardener mixture by the amount of filler added or provide
specific coating properties with WEST SYSTEM additives.
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Product Chart

Offering Full Technical Support

01692 406822
Station Road, Worstead, North Walsham, NR28 9RZ

sales@marineindustrial.co.uk

www.marineindustrial.co.uk

HINTS & TIPS - PRO-SET

32

Infusion Epoxies
PRO-SET Infusion Epoxies are super low viscosity systems with a range of hardeners to meet the demands
of modern infusion processes.
PRO-SET Infusion Epoxies result in lightweight, high performance composites that will withstand long
term cyclic loading in the harshest environments. PRO-SET Infusion Epoxies develop excellent physical
properties at room temperature and may be post-cured to further enhance performance.

INF Resin Selection
Property

Standard

Mix Ratio by Volume
Mix Ratio by Weight
Mixed Viscosity @ 25°C
Mixed Density @ 22°C
Compression Yield
Tensile Strength
Tensile Modulus
Tensile Elongation
Flexural Strength
Flexural Modulus
Tg Ultimate via DMA²

ASTM D2196
ASTM D695
ASTM D638
ASTM D638
ASTM D638
ASTM D790
ASTM D790
ASTM E1640³

Units
R:H
R:H
mPas
gcm-3
MPa
MPa
GPa
%
MPa
GPa
°C

INF-114 Resin 1 Typical Physical Properties
Comparison Guide
3:1
~3.65:1
~245
~1.14
~97.0
~71.3
~3.38
~4.95
~123.7
~3.19
>85.2

Test specimens are cured at
room temperature to gelation
and 82°C for eight hours,
unless otherwise noted. Neat
epoxy samples are used for
testing. See Resin/Hardener
Technical Data Sheet for exact
values. Typical values, not to be
construed as specifications.

As of press Time, TBD values are undergoing testing
1 Average of properties for combinations with INF-210, INF-211, INF-212, & INF-213 Hardener
2 Additional post cure may be required
3 1 HZ, 3°C per minute

INF Hardener Selection
Property
150g Pot life @ 25°C
500g Pot Life @ 25°C
Approx. Working Time @ 25°C

Standard

INF-210 Hardener

INF-211 Hardener

ASTM D2471
ASTM D2472

27 minutes
25 minutes
75-90 minutes

122 minutes
85 minutes
3-4 Hours

Hardeners Can be blended for intermediate cure times (see above chart)
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Laminating Epoxies
PRO-SET Laminating Epoxies are a versatile system of liquid resins and hardeners designed to meet a
wide range of wet lay-up laminating applications.
Use PRO-SET Laminating Epoxies to produce lightweight, high-performance composite structures
that will withstand long-term cyclic loading in the harshest environments. These epoxies bond to core
materials, wood, metal and all reinforcing fabrics. They offer excellent moisture resistance, toughness
and superior resistance to heat and fatigue. PRO-SET Laminating Epoxies develop excellent physical
properties at room temperature and may be post-cured for enhanced performance.

LAM Resin Selection
Property
Mix Ratio by Volume
Mix Ratio by Weight
Mixed Viscosity @ 25°C
Mixed Density @ 22°C
Shear Thinning Index
Compression Yield
Tensile Strength
Tensile Modulus
Tensile Elongation
Flexural Strength
Flexural Modulus
Tg Ultimate via DMA3
TGg Ultimate via DSC with LAM251-HT hardener 2

Standard

Units

ASTM D2196
ASTM D695
ASTM D638
ASTM D638
ASTM D638
ASTM D790
ASTM D790
ASTM E1640³

R:H
R:H
mPas
g/cc
RPM Rotation
MPa
MPa
GPa
%
MPa
GPa
°C

ASTM E1640³

°C

ASTM D2196

LAM-125 LAM-135 LAM-145 Typical Physical
Properties
Resin1
Resin1
Resin1
3:1
3.5:1
449-616
1.16

3:1
3.5:1
904-1705
1.17

~96
~70
~3.19
~5.6
~124
~3.12
>89

~101
~74
~3.19
~6.2
~128
~3.03
>102

3:1
3.5:1
1495-2059
1.17
1.37
~101
~75
~3.19
~6.2
~128
~3.03
>102

135

142

142

Average of properties for combinations with LAM224, LAM226, LAM229 & LAM237 Hardeners
2 Additional post cure may be required
3 1 HZ, 3°C per minute
1

Comparison Guide
Test
specimens
are cured at room
temperature
to
gelation and 82°C for
eight hours, unless
otherwise
noted.
Neat epoxy samples
are used for testing.
See Resin/Hardener
Technical Data Sheet
for exact values.

LAM Hardener Selection
Property
150g Pot life @ 25°C
500g Pot Life @ 25°C
Approx. Working Time @ 25°C

Standard

LAM-224 Hardener

LAM-226 Hardener

LAM-229 Hardener

LAM-237 Hardener

ASTM D2471
ASTM D2472

13 minutes
12 minutes
40 minutes

52-59 minutes
45-52 minutes
2-3 Hours

93-100 minutes
73-84 minutes
4-5 Hours

128-163 minutes
102-107 minutes
7-8 Hours

Hardeners Can be blended for intermediate cure times (see above chart)
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PRO-SET Epoxy Handling Guide
Refer to the PRO-SET Technical Data Sheets for specific handling characteristics, post cure schedules and
physical properties for each of the resin/hardener combinations.
PRO-SET Epoxies are recommended for use by experienced fabricators. If you are new to high-strength
laminating epoxies, read this guide thoroughly. If you have additional questions about the handling or
use of PRO-SET Epoxies, you are encouraged to contact the Wessex Resins Technical Staff. We strongly
recommend that you build representative panels using the proposed laminate schedule under expected
workshop conditions to fully understand working characteristics and suitability of PRO-SET Epoxies for
your application. Read all safety information before using PRO-SET Epoxies.

Handling PRO-SET Epoxies
This section is intended to provide an understanding of the general handling characteristics of PRO-SET
Epoxies. Refer to the PRO-SET Resin/Hardener Technical Data Sheets for specific handling characteristics,
post cure information and cured physical properties.
Combining PRO-SET Epoxy resin and hardener starts a chemical reaction that gradually changes the
mixed ingredients from a liquid to a solid. Careful measuring and thorough mixing are essential for a
complete reaction to occur.

Dispensing
Most problems related to curing of the epoxy can be traced to either inadequate mixing or the wrong
ratio of resin and hardener. To simplify metering, we recommend using calibrated pumps to dispense
resin and hardener. The PRO-SET 307 High-Capacity Positive Displacement Pump is calibrated to dispense
the proper working ratio of all PRO-SET liquid Resin/Hardener combinations. Production quantity
dispensing systems are available from several manufacturers. Contact the technical staff for
recommendation.
Before you use the first mixture on a project, verify that the pumps are delivering the proper ratio. Refer
to the verification procedure in the instructions that come with the pumps. Recheck the ratio periodically
or anytime you experience problems with curing. Production facilities should check pump ratios on a
regular basis.
To measure by weight or volume, refer to the PRO-SET Resin/Hardener Technical Data sheets or hardener
label for the correct resin-to-hardener ratio.

Mixing
Mixing epoxy with error-free results involves three separate steps:
1. Dispense the proper proportions of PRO-SET Resin and Hardener into a clean plastic or paper mixing
container. Never use glass or foam containers because of the danger of exothermic heat build up. Begin
with a small batch if you are unfamiliar with the pot life or coverage of the epoxy.
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2. Stir the two ingredients together thoroughly until blended to a uniform, homogeneous consistency.
Scrape the sides, bottom and inside corners of the pot as you mix. If you use a power mixer, thoroughly
scrape the sides and corners of the mixing pot while mixing. Operate the mixer at a slow speed to prevent
stirring air into the epoxy mixture.
3. Mix resin and hardener thoroughly in a mixing pot before transferring it to a roller pan, impregnator
or part. Transfer the mixture immediately to maximize working time. If using additives, such as pigments
and fillers, thoroughly stir in before transferring the mixture from the mixing pot.
CAUTION! Heat is generated by the chemical reaction that cures epoxy. A plastic mixing cup full of mixed
epoxy will generate enough heat to melt the cup, if left to stand for its full pot life. If a pot of mixed
epoxy begins an uncontrolled exotherm, quickly move it outdoors or to a safe, well ventilated area. Avoid
breathing the fumes. Do not dispose of any epoxy mixture until the reaction is complete and has cooled.

Pot Life
Selection of a resin/hardener combination may be based on the length of its pot life. Pot life is a term
used to compare the relative rate of reaction or cure speed of various resin/hardener combinations. By
definition, it is the amount of time a given mass of mixed resin/hardener will remain in the liquid state at
a specific temperature.
For comparison, we determine the pot life of an individual resin/hardener combination based on either
a 100 or 500g mixture in a standardised container, at a consistent temperature. Pot life is not intended to
directly correlate to actual working life or assembly time, but indicates a resin/hardener combination’s
potential working time relative to other resin/hardener combinations. An epoxy mixture’s mass and
temperature during the manufacturing or assembly process contribute to its actual working life. See
CONTROLLING CURE TIME.

Curing
The transition period of an epoxy mixture from a liquid to a solid is called the cure time. It can be divided
into three phases: working time—also called open time or wet lay-up time (liquid state), initial cure (gel
state) and final cure (solid state). The speed of the reaction, the length of these phases and the total cure
time vary relative to the ambient temperature.

Ambient Temperature

Epoxy Cure Phase

Cure Time After Mixing
All PRO-SET Epoxies go through the same three phases of cure. The higher the ambient temperature, the
shorter each of the phases and overall cure
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1. Working Time
Working time is the assembly time of mixed epoxy. It is the portion of the cure time, after mixing, that
the epoxy will remain in a liquid state and be workable. The end of the working time marks the last
opportunity to apply clamping pressure to an assembly and obtain a dependable bond.
2. Initial Cure Phase
The working time is over when the mixture passes into an initial cure phase and has reached a gel state.
It may be hard enough to be shaped with files or planes, but too soft to dry sand. Post-cure heating
may begin once the mixture has reached an initial cure.
3. Final Cure Phase
In the final cure phase the epoxy mixture has cured to a solid state and, if not post-cured, will continue
to cure over the next couple of weeks at room temperature. Post-curing at elevated temperatures will
shorten the final cure phase of PRO-SET Epoxies, and is necessary for components requiring the best
thermal properties.

Controlling Cure Time
Several factors affect cure time and can be manipulated to extend the length of the cure time and
working time.
1. Type of Hardener
Each resin/hardener combination will go through the same cure phases, but at different rates. Choose
the hardener that gives you adequate working time for the job you are doing at the temperature and
conditions you are working under. PRO-SET Hardeners may also be mixed to provide a custom blend
with an intermediate cure time. Refer to the PRO-SET Resin/Hardener Technical Data Sheets to compare
the curing and handling characteristics of blended hardeners.
2. Mixed Quantity
Mixing resin and hardener together creates an exothermic (heat producing) reaction. A larger quantity
of mixed epoxy will generate more heat and yield a shorter working time and overall cure time. Smaller
batches of epoxy generate less heat than larger batches and have longer cure times. Therefore, a thicker
joint, thicker laminate or layer of epoxy will cure quicker than a thin layer.
3. Container Shape
Heat generated by a given quantity of epoxy can be dissipated by pouring the mixture into a container
with greater surface area (a roller tray, for example), thereby extending the working time. Since the
mixed epoxy will cure at a faster rate while it’s in the mixing pot, the sooner the mixture is transferred or
applied, the more of the mixture’s working time will be available for assembly.
4. Temperature
Heat can be applied to or removed from the epoxy to shorten or extend working and cure times. This can
be especially beneficial when assembling very large or complicated components that require maximum
working time and minimum final cure time. Be sure you fully understand the effects of heating and
cooling on the mould before implementing these techniques. Before mixing, moderate heat can be
applied to the resin and hardener to shorten the epoxy’s working time. Conversely, a cooler box can
be used to draw heat from a roller pan to extend working time (contact Wessex Resins for information
about building cooler boxes). For larger operations, impregnating machines with water cooled rollers are
available to extend working time.
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After the epoxy is applied, a fan can be used to draw heat from the lay-up or application and extend
the epoxy’s working time. The tooling itself can be designed to both extend working time and shorten
cure time. It is possible to build tooling with tubing embedded. During the layup, cool water pumped
through the mould draws heat from the lamination, extending the working time. When the layup is
complete, hot water or steam pumped through the mold will speed the cure of the laminate.
Moderate heat (hot air gun or heat lamp) applied to the assembly will shorten the epoxy’s cure time.
Heat can be applied as soon as the assembly is completed, but most often heat should be applied after
the epoxy has reached its initial cure. Heating epoxy that has not reached its initial cure will lower its
viscosity, causing the epoxy to run or sag on vertical surfaces. In some processing procedures, heating
too soon can lower the resin content of the laminate to unacceptable levels. In addition, heating parts
that contain porous materials (wood or low density core material) can cause the substrate to “out- gas.”
When air in the porous material expands and passes through the curing epoxy, it can leave bubbles or
pinholes in the cured epoxy.
Regardless of what steps are taken to control the cure time, thorough planning of the application and
assembly will allow you to make maximum use of the working life of the epoxy mixture.

Post-Curing
Resin/hardener combinations reach an excellent degree of cure for most applications with only a
room temperature cure. Resin/hardener combinations with LAM-251-HT Hardener require an elevated
temperature post-cure to achieve optimal physical properties.
Post-curing is the controlled heating of an epoxy laminate—after it has reached or passed its initial
cure stage—to improve the physical strength and thermal properties of the cured epoxy. Each PRO-SET
Resin/Hardener combination has potential maximum cured properties that can only be achieved by
post-curing the laminate above a minimum target temperature.
For each resin/hardener combination there is a range of target temperatures (above the minimum target
temperature) that will allow the laminate to reach 100% of its potential cured properties. Each target
temperature within the range has a corresponding minimum hold time. Higher target temperatures
require shorter hold times—lower target temperatures require longer hold times. Maximum properties
will not be reached if the actual post-cure temperature is below the minimum temperature in the
range. However, even with post-cure temperatures below the minimum target temperature, most resin/
hardener combinations will achieve increased properties.
Determine the post cure temperature for a resin/hardener combination by the desired physical properties
of the component, or by the limits of the equipment to reach or hold a target temperature. Thermal
shock can induce flaws in the laminate. To avoid this, increase the temperature slowly and do not exceed
the maximum target temperature. Refer to the specific PRO-SET Resin/Hardener Data Sheet for information
on post cure temperature and cured physical properties.
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Application Techniques
Primary Bonding/Wet Lay-Up
PRO-SET Laminating Epoxies are designed for primary bonding of composite materials like fibreglass,
carbon, aramid and various core materials. Fabrics may be wet out by hand or by roller impregnating
machines. Since each resin/hardener combination will have a different viscosity, test a combination for
its suitability with a particular fabric and impregnating machine setup.
Fabrics recommended for use with PRO-SET Epoxies should be classified as epoxy compatible. Avoid
fabrics with styrene soluble binders or that are compatible only with styrenated resins.

Vacuum Bag Laminating
Vacuum bagging is an excellent clamping method for composite construction using PRO-SET Epoxies.
Regulating the amount of vacuum pressure permits control of the resin/fibre ratio and can produce a
more dense laminate, with a higher fibre volume. Generally, the higher the vacuum pressure, the lower
the resin content. The optimum resin/fibre ratio for a particular component will be between 30% and
50%. A lower ratio will result in a lighter composite. A higher ratio will be heavier, yet yield higher moisture
exclusion effectiveness. Various bleeder and absorber materials used in vacuum bag laminating can also
influence the resin/fibre ratio. Building test panels is recommended to determine the proper vacuum
bagging material schedule and vacuum pressure for a particular component.

Infusion
PRO-SET Infusion Epoxies are used for resin infusion, VARTM, RTM and other closed moulding applications.
Choose the resin/hardener combination that will provide suitable gel time for the part and process.
Because of the many variables involved, these techniques require testing to determine the most suitable
procedure and the proper resin/hardener combination for each part.

Release Fabric
In areas where you plan to do secondary bonding or additional coatings, use a release fabric (such as
peel ply) over the layup. When peeled from the cured or partially cured surface, release fabric leaves a
fine texture, free of contaminates and amine blush. After the laminate reaches initial cure and the release
fabric is removed, the laminate surface is ready for bonding without further preparation. Using release
fabric eliminates the need for washing and sanding in preparation for secondary bonding or coating. A
laminate may be built up in several consecutive layups over a period of days. Use release fabric after each
day’s lay-up and remove it prior to the next layup. When complete, the built up layers of laminate can be
post cured together.
Not all release fabrics have an epoxy compatible coating or a texture suitable for secondary bonding
with epoxy. Before building a part, test for the ability to bond to a surface prepared with the intended
release fabric at the proposed post-cure temperature.

Offering Full Technical Support
sales@marineindustrial.co.uk

www.marineindustrial.co.uk

01692 406822
Station Road, Worstead, North Walsham, NR28 9RZ

39

HINTS & TIPS - PRO-SET
Post-Cure Schedules
During a post-cure, the temperature of the laminate is slowly raised to the post-cure target temperature,
held for a period of time, then slowly lowered to room temperature. Post-cure schedules vary depending
on the resin/hardener combination, the desired laminate physical properties, and the capability of the
post- cure equipment to reach and maintain a target temperature.
Elevated temperature cure may begin as soon as the laminate is laid up, but with precautions. Keep in
mind that as the uncured epoxy warms, it becomes more fluid and may drain from vertical laminates
or result in a reduced resin-to-fibre ratio in some processes. In addition, in thicker laminations, the heat
of the post-cure added to the exothermic heat generated by a large mass of curing epoxy may be high
enough to damage the laminate or mold. For these reasons, post-cure should begin after the epoxy
reaches an initial cure at room temperature.
The post-cure target temperature is usually determined by the mechanical or thermal properties desired,
but may also be determined by limitations of the post-cure equipment, or the ability of core materials
or the mould to withstand post-cure temperatures. Although minimum recommended post-cure
temperatures may be lower, 60°–82°C is the most effective range for post-curing PRO-SET Epoxies (other
than when LAM-251-HT hardener is used). The target temperature determines the maximum potential
properties a resin/hardener combination can reach. The highest gain in properties occurs within 8
hours, with diminishing gain up to 16 hours. Use the resin/hardener technical data sheets as a guide for
determining cure schedules.
The laminate thickness will determine the rate of temperature increase. A thick laminate may require a
hold cycle to allow the temperature to normalise throughout the laminate. A core can insulate a portion
of the laminate, causing that portion to lag behind the average temperature rise. Use thermocouples to
monitor the temperature at various locations on the component during post-cure.
Increase the laminate temperature at a controlled rate so the laminate temperature does not exceed
the thermal properties of the epoxy in the laminate. As the laminate is heated, the epoxy will continue
to cure. The temperature ramp rate should be slow enough to allow for this additional epoxy cure,
pushing the thermal properties of the epoxy up ahead of the laminate temperature. If the laminate
temperature exceeds the thermal properties of the epoxy, surface distortion or laminate print through
may occur.
Observe the following guidelines to avoid thermal shock during the post-cure cycles:
1. Increase the temperature from room temperature at a rate of 8°–11°C per hour.
2. At every 22°C increase in temperature, hold that temperature for an extra hour to allow interior
laminate temperatures to equalise. Resume the temperature increase of 8°–11°C per hour.
3. Continue this cycle until the post cure target temperature is reached.
4. Hold the target temperature for a minimum of 8 hours (other than when LAM-251-HT hardener is
used). The physical and thermal properties of the component will continue to improve until 100% of
the potential properties are reached. Lower target temperatures require longer post cure times to reach
100%.
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5. Decrease the temperature at a rate of 11°C per hour.
6. Hold at 35°C for two hours to allow for normalisation.
7. Turn off heat and allow to cool to room temperature. This schedule is recommended when curing
a lighter laminate. The temperature ramp speed should be decreased for moulds, plugs and heavy
laminates. We recommend building test panels of the finished laminate schedule to determine the ideal
post-cure cycle. Thermocouple wires embedded in the test laminate will measure the temperature lag
during the post-cure.

Heating Methods
Post-cure heating techniques vary depending on the size of the component and mould, the number of
components being built or on the resources available for space and equipment. If resources are available,
a fully insulated oven with an electric or vented gas or oil heater provides the greatest control over postcure variables.
Radiant heaters that generate long wave infrared radiation can be used to heat the component without
the use of an enclosure. This post-cure technique is often used on large components, when space is
limited or when a limited production does not justify the cost of an enclosure. Temperature is monitored
by surface mounted thermometers and the heaters are repositioned over the component as necessary
to provide an overall post-cure. WARNING! It is difficult to accurately control the rate of temperature
change and maintain a uniform target temperature with radiant heating. This may result in laminate that
does not have uniform physical properties. This technique may also result in more print through of the
laminate.

Post Curing In Moulds
Generally, components are post-cured in the mould in which they were laminated. Moulds that are
subject to repeated use should be post-cured at a higher temperature than that required for the finished
component. This allows the part to be post-cured in the mould at a temperature below the mould’s
HDT, thereby avoiding distortion of the mould, mould surface or the component during the component
post-cure.
Plugs used to build moulds should be post-cured at higher temperatures than the mould to avoid
distortion of the plug or plug surface while the mould is being post-cured. Check plugs for fairness after
post-curing and fair as necessary before the mould is fabricated.

Surface Preparation
The success of secondary bonding depends not only on the strength of the epoxy, but also on the ability
of the epoxy to mechanically key into the surface of the material rather than chemically bond to it. If you
are bonding to a surface that has not been properly prepared with release fabric, the following surface
preparation steps are critical to any secondary bonding:
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1. Removing Amine Blush
Amine blush is a by-product of the epoxy curing process. This wax-like film may form during the initial
cure phase. The blush is water soluble and can easily be removed, but can clog sandpaper and inhibit
subsequent bonding if not removed. To remove the blush, wash the surface with clean water and an
abrasive pad. We recommend 3M Scotch-briteTM 7447 General Purpose Hand Pads. Dry the surface with
plain white paper towels to remove the dissolved blush before it dries on the surface. After washing
with the abrasive pad, the surface should appear dull. Sand any remaining glossy areas with 80-grit
sandpaper. If a release fabric is used, amine blush is removed when the release fabric is removed.
2. Cleaning
Surfaces must be free of any contaminants such as grease, oil, wax or mould release. Clean contaminated
surfaces with silicone and wax remover or acetone. Wipe the surface with clean paper towels before
the solvent dries. Clean surfaces before sanding to avoid sanding the contaminant into the surface.
CAUTION! Provide plenty of ventilation and follow all safety precautions when working with solvents.
3. Drying
Bonding surfaces must be as dry as possible for good adhesion. If necessary, accelerate drying by
warming the bonding surface with hot air guns or heat lamps. Use fans to move the air in confined or
enclosed spaces. Watch for condensation when working outdoors or whenever the temperature of the
work environment changes.
4. Sanding
Sand non-porous surfaces (metal, FRP laminate, cured epoxy, hardwoods, etc.) thoroughly to obtain an
abraded surface. 80-grit aluminium oxide paper will provide a good texture for the epoxy to key into. Be
sure the surface to be bonded is solid. Remove any flaking, chalking or blistering before sanding. Wear
a dust mask! Remove all dust after sanding. Laminate surfaces can be textured by using release fabric
during fabrication. This may eliminate the need for additional sanding.

Secondary Bonding
Secondary bonding operations include the bonding of structural members, blocking or additional fabric
reinforcing, coating, fairing or filleting to a previously cured or existing component. Once the component
has cured to a solid state, a new application of epoxy will not chemically link with it, so the surface of
the component must be washed and sanded (if it was not prepared with release fabric) to provide the
proper surface for mechanical secondary bond.
PRO-SET Adhesive is a two-part, thixotropic epoxy adhesive designed for secondary bonding and
assembly of composite components. It cures fully at room temperature and it can be post-cured if parts
are to be assembled before they are post-cured.
PRO-SET laminating resins and hardeners can be used for tabbing and taping operations either before
or after post cure. Choose the resin and hardener combination that will provide the viscosity and cure
speed combination necessary for the fabrics being used and to minimize drain out.
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Surface preparation for paint
Wet-sand the surface to remove any flaws and provide a texture for the paint to key into. If you are
using a filling or sandable primer, use 100-grit paper. Use 220-320 grit paper if no primer is used. The
thinner the paint film thickness, the finer the grit of sandpaper needed. Rinse the surface with clean
water and dry thoroughly. Rinse water should sheet without beading up or fisheyeing, which could be
a sign of local contamination. Re-wash with solvent if necessary and wet-sand. Allow the surface to dry
thoroughly before painting.
PRO-SET Epoxies provide an excellent base for most paint systems. Linear polyurethane paints have
proven to be the most durable protection over epoxy. Regardless of the paint system used, thorough
preparation of the surface is essential for good paint adhesion and a smooth finish. For coating, follow
the paint manufacturer’s instructions.

Gelcoats
We have had good results with various in-mould polyester gelcoats. Because of their superior resistance
to ultraviolet degradation, polyester gelcoats are preferred over epoxy gelcoats for exterior finish
applications. Check with your polyester gelcoat supplier for recommendations and test to determine
product suitability and application technique.
Some fabricators have reported good success using a 2 part linear polyurethane paint sprayed directly
onto the mould surface. This coating is allowed to cure and the epoxy laminate is applied directly to the
paint.
An epoxy gelcoat is sometimes preferred for plugs and moulds. Contact the Wessex Resins Technical
Staff for custom product recommendations.
We recommend that each brand of gelcoat or in-mould coating and/or tie coat technique be tested
for suitability in a specific application. If you have any questions about testing, call the Wessex Resins
Technical Staff.

Quality Assurance Considerations
This section offers quality control measures that can be employed by fabricators, large and small, to
assure consistent high performance of PRO-SET Epoxies.

Common Problems
The vast majority of problems encountered when working with an epoxy system can be traced to
either improper mix ratio or insufficiently mixed resin and hardener. Metering the two components at
the proper mix ratio and thoroughly blending them helps ensure consistent, high-quality results. To a
lesser extent, problems may also arise from not properly compensating for changes in temperature. It is
important to understand how changes in temperature can affect the cure characteristics of epoxy and
how to counteract those effects.
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Proper Mix Ratio
PRO-SET pumps are designed to meter the correct ratio of resin and hardener for standard PRO-SET
combinations. With any metering system, a frequent check of the pump ratio is recommended. You can
use graduated containers to check the metered volume or a scale to check the ratio by weight. If the ratio
is not within the acceptable range for the products you are using, corrective action must be taken. Recheck the ratio anytime you experience problems with curing. Production facilities should check pump
ratios on a regular basis.

PRO-SET Epoxy Testing Terminology & Methods
Preparation of Test Specimems
All data is collected from unmodified, mixed and cured epoxy. Pure epoxy mixtures are used to eliminate
the effect of fibres or filler.
All of the mechanical data reported is based on epoxy mixed at the target ratio and cured under the
conditions specified in the top row of the table on the product data sheets.
The published data is based on the same test conducted several times on multiple specimens, generating
average result numbers. Averages, not highest values are reported. These averages are rounded to
appropriate number of significant figures.
ASTM standards are followed for all testing. When comparing another manufacture’s product to PRO-SET
be sure to note if they used the same standardised test.

Handling Properties
Pot Life is the amount of time a mixture of resin and hardener has at a workable viscosity while in the
mixing container. Pot life is determined using 150g and 500g samples in a standardised container at 22°C,
25°C and 29°C. Both mass and ambient temperature affect the rate at which an epoxy system will cure.
Pot life should be used only for comparative purposes when evaluating an epoxy system’s cure time.
Working Time is the amount of time the viscosity of the epoxy remains low enough to be processed.
It is determined using a Gel Timer which employs a spindle traveling through an 3.2mm thick volume
of liquid epoxy. Working time is the amount of time the spindle can travel through the epoxy without
leaving an indent in the curing epoxy.
Viscosity is a fluid’s resistance to a shear force and can be thought of as how easily a fluid flows. A Rotational
Viscometer is used to measure viscosity. A spindle rotates in the epoxy to measure its resistance. A thicker
fluid will give the spindle more resistance, indicating a higher viscosity. Since temperature will affect the
viscosity, we provide data points at different temperatures as well as graphs that provide viscosity data
over a wide range of temperatures.
Manufacturing process and processing temperature are important considerations when determining
the required mixed epoxy viscosity. Infusion processes often require very low viscosity to enable good
flow whereas a wet layup may require a higher viscosity that allows thorough fabric wet out yet prevents
drain out.
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Thix Index or Shear Thinning Index is a ratio determined by viscosity measurements taken at 10 and 100
RPM. The low speed reflects how epoxy will flow undisturbed. The high speed measurement indicates
how well it will flow when shear force is applied as is often the case during processing.
Mix Ratio is the target ratio of resin to hardener required to achieve published properties and may be
different by weight and volume due to the differing densities of the resin and hardener.
Every resin/hardener combination has an optimal target and acceptable range. Please note that the
target is often not in the middle of the acceptable range. Achieving the correct mix ratio can be simplified
by using PRO-SET Dispensing Equipment.
Density is the mass divided by volume. We conduct these tests at 25°C so that the density measurement
in grams per cubic centimetre (gcm-3) is also equal to the specific gravity.
Hardness is a material’s resistance to deformation. This test is conducted with a Durometer utilizing
the D scale. A Durometer forces a metal point into the material and provides a numerical reading which
corresponds to the resistance at the point. The results of a hardness test are important for comparative
purposes and determining the degree of cure.

Mechanical Properties
Compression Yield strength is the stress required to cause plastic deformation. Plastic deformation
is the permanent change in shape or size of a solid body without fracture, resulting from sustained
stress beyond the elastic limit. Cylinder shaped specimens are placed in a test machine that applies an
increasing compressive force until plastic deformation weakens the sample. The highest force recorded
prior to deformation is the Compression Yield Strength.
Tensile Strength is the stress that is required to fracture the epoxy and cause a failure. Dog bone shaped
specimens are placed in a test machine that applies an increasing tensile force until failure. The highest
stress recorded prior to failure is the Tensile Strength.
Tensile Elongation, also referred to as strain, indicates how much the material can “stretch” before it
fails. Dog bone shaped samples are placed in a test machine that applies an increasing tensile force until
failure. The change in sample length is measured with an extensometer. The point at which the sample
fails is the Tensile Elongation.
Tensile Modulus describes the amount of elongation (strain) that results from a specific amount of stress.
This property is essentially the stiffness of the material. During the Tensile Strength test, elongation is
measured and recorded at the corresponding stress before the material yields. The stress divided by the
strain equals the modulus or the slope of the stress/strain curve.
Flexural Strength is a measurement of the maximum amount of bending stress a sample can withstand
before fracturing. The sample is simply supported at each end and an increasing load is applied in the
centre. The stress caused by bending is calculated and the amount that results in failure is recorded.
Flexural Modulus is calculated by measuring the deflection of a beam during the Flexural Strength test.
In a manner similar to the calculation of Tensile Modulus, the deflection and stress are used to determine
the Flexural Modulus.
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Lap Shear Strength measures the strength of an epoxy bonded joint when loaded in shear. The test
is performed by bonding two metal coupons together with an overlap and then pulling them apart in
tension in a test machine. The tensile force creates a shear force in the bond line and the resulting stress
is reported as the Lap Shear strength.
Tensile Adhesion Strength is the stress required to fail a bond line with a force perpendicular to the
bonded surface. Two aluminium or mild steel cylinders of diameter 25mm are bonded together using
the material to be tested. A device is threaded onto both adherends and applies a pulling force to the
bonded joint. The load required to fail the bond is divided by the bonded surface area and the
resulting stress is reported on the data sheet as the Tensile Adhesion strength.

Thermal Properties
Glass Transition Temperature (Tg) is a very useful property for understanding the thermal characteristics
of an epoxy resin system. The Tg is the temperature at which the epoxy changes from a glassy (solid)
state to a soft, rubbery state. It can be considered the point at which a measurable reduction in physical
properties occurs resulting from exposure to elevated temperatures.
Be aware that Tg values can be reported after a second heat. The second heat is the process of testing
the sample after it has been exposed to an initial first heat which resulted in an elevated temperature,
200°C, post cured sample. A second heat Tg value is not representative of your sample unless you have
replicated the 200°C cure schedule that was used for the first Tg test.
Tg DMA Onset Storage Modulus and Peak Tan Delta
The Dynamic Mechanical Analyzer (DMA) determines the Tg using a mechanical method. The test sample
is placed into a three point bending fixture and a cyclical load is applied. The temperature of the sample
is increased and the change in the deflection is measured. As the temperature is increased during the
test, the response of the sample changes. The sample’s response is plotted using three different graphs
based on how the bending energy is transferred into the sample: storage modulus, loss modulus, and
the tan delta.
Storage Modulus is the elastic response. The recovered part of the energy originally put into the sample.
Loss Modulus is the energy that is absorbed by the sample due to friction and internal motion.
Tan Delta is the ratio of loss modulus to storage modulus, the dampening character of the sample.
When epoxy is below its Tg, the storage modulus is high and the loss modulus is low. The sample releases
energy efficiently and does not absorb energy well due to its stiffness. When the sample gets closer to
its Tg, the storage modulus decreases. Energy is now absorbed into the sample, driving the loss modulus
higher.
Tg Onset Storage Modulus is a conservative value indicating a measured loss of stiffness.
Tg Peak Tan Delta is the highest measured Tg value.
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Tg DSC Onset–First Heat
While a DMA measures thermal properties of a sample via mechanical means, a Differential Scanning
Calorimeter (DSC) machine measures the heat flow in and out of a sample to determine its Tg. This test is
conducted by placing a fully cured sample into a small pan in the DSC and heating it to 200°C at a rate of
10°C per minute. The heat flow into the sample is measured and compared to an empty reference pan.
The difference in heat flow is measured and plotted. An inflection occurs in the plotted curve at the Tg;
the Onset is measured at the beginning of this inflection.

Tg DSC Ultimate
Ultimate Tg is the highest Tg value that can be attained for a particular epoxy system. In order to achieve
this temperature resistance in an application the epoxy must be post cured at a pre-defined elevated
temperature for a specific amount of time. See the Technical Data Sheet (TDS) for a specific resin/
hardener combination, or contact our Technical Department.

Heat Deflection Temperature
Heat Deflection Temperature (HDT) is the temperature at which the epoxy will deform under constant
load.
A sample is submerged in oil at a carefully calibrated temperature and subjected to 1.82 MPa of bending
stress in the centre. The temperature of the oil is then gradually raised until the bar deflects 0.25mm in
the centre. This temperature is considered to be the heat deflection temperature.

HDT of Laminate
The HDT of Laminate is the temperature at which a typical 3.2mm epoxy/ fibreglass laminate will deform
under constant load with the same test parameters as above. The HDT of a laminate is so much higher
than a neat resin that it will not deform even at the test’s maximum temperature of 300°C.
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