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2MV are a composites company based in
The Netherlands whose core business is
the design, development and production
of structural composites.
2MV’s work encompasses a wide range of
customers including the production of
components for the radar industry,
medical applications, yachts, and the
transport industry.
Production is mostly by closed mould
systems: vacuum injection under foil, VM
and RTM technology. 2MV’s 3D cad
design and mould making is all done in
house.

Since 1999 2MV has been working
closely with Stork Fokker for the
production of structural; composite bus
body-shell panels. Stork Fokker developed
the ‘Modular Lightweight Body’ concept.
By using proven sandwich technology, the
sandwich floor, roof and side panels are
bonded together to form a monocoque
body-shell. Essential to this concept are
the fibre reinforced side panels.

The RTM bus side panel mould was
designed and manufactured at 2MV. The
A and B surfaces of the matched mould
set were made simultaneously from two
appropriately CNC machined patterns.

This method ensured a quicker build time
and provided the high quality surface
finish required on both faces of the mould.
Furthermore, the high tolerance bonding-
faces were achieved. Plastech’s clamps,
seals and RTM machinery have been

used throughout. 
The panels are produced with glass

braids and polyester resin, whilst some
other parts of the bus are produced using
vinylester with local carbon fibre
reinforcement.

At this stage of the project, a cycle time
of 6 hours is acceptable. However, the
next step will be to build a temperature-
controlled mould using Plastech’s MITTM

Technology to increase production.
The photograph shows the ‘The Phileas’

made by Advanced Public Transports. 12
of these vehicles will enter service as from
2003 in the City of Eindhoven, a highly
populated area in the south of the
Netherlands.

Contact:  2MV, M. Verwoerd 
(++) 31-228-322717.  2mv@wxs.nl

RTM Bus Side Panels

RTM face mould for side panel Mould toggle clamped during injection
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When Solico engineered a new
pontoon for The Royal Netherlands
Navy, the specification was for an
efficient, low cost tooling system that
produced components of consistent
quality, but with the benefit of low
styrene emissions. For a low initial
production run of one hundred and
twenty units, tool cost was most
important. - Plastech’s VM process was
chosen as the best solution to achieve
these goals.

Two tools were needed to produce
the pontoon, - the main body, and the
top sealing-cap.

It was decided to send technicians
from The Royal Dutch Navy over to
Plastech’s workshop in the U.K. There
they would make the tooling for the
main 13m2 body of the pontoon under
the supervision and training of Jeremy
Pelling, one of Plastech’s tooling
technicians. 

The mould-ready male pattern,
supplied by Plastech, was released
using PV6 from Finish Kare. Mould
inserts and air ejectors were positioned
before one coat of high temperature
vinylester tooling gel coat was applied.
One layer of surface tissue and one
layer 450 csm mat with vinyl ester
tooling resin was applied, and for
speed was backed up with three layers
of 450 csm using  Nord Composites’
RM 2000 low profile resin system.
Whilst applying the low profile resin,
care was taken on the large vertical
faces of the mould to prevent the glass
sagging under its own weight.

Due to the size of the tool, the mould
operator would need to stand inside
the mould to load the glass during

production. Because of this a light
weight steel frame was added to the
laminate’s external base zone. 

On completion and release of the
face mould from the pattern the
product thickness was replicated using
calibration cork and wax to a thickness
of 10mm, in readiness for work to start
on the second half of the matched
tooling. Release agent was applied,
and the second-half lamination
completed to a stage where the steel
frame could be built.

Due to the large flat areas of flexible
resin on the back tool, it was necessary
to deviate from normal practice and
stiffen these flat areas to avoid any
chance of the back tool ‘ballooning’.
This stiffening consisted of six large,
but light, 19mm thick foam cores
laminated on to the vertical sides of the
back tool. These cores were then
braced using a basic triangulated steel

frame
bedded
onto the
base of the
back tool,
(see
picture).
When the
back tool’s
50 x 50mm
peripheral
steel frame
was
fabricated, it
was also
considered
necessary

to provide extra support to the laminate
around the top of the back tool. To
achieve this, a 25 x 25mm steel box
was positioned 175mm inboard of the
peripheral frame (see picture). These
measures were deemed necessary to
provide a balance between the
stiffness and flexibility required for a
vacuum mould of this size and shape.

After assembly the pontoon is to be
refinished and sprayed, therefore once
the mould had been cleaned and
rubbed down, a basic industrial finish
was sufficient when it came to polishing
the mould face. 

The two diagonally opposed
Autosprue® resin inlet valves fitted to
the mould flange resin feed, were
connected via a basic pneumatic

control system to run in conjunction
with Plastech’s Megaject® injection
machine.

The glass used to mould the
pontoon is Multimat S600/G900/S600
(2100gsm) by Syncoglas. Two layers of
glass were used to commission the
tool, but in production more glass will
be necessary to increase the fibre
volume fraction.

Once loaded the mould can be held
shut with the latch clamps until the 80-
90% vacuum is applied to the flange to
hold it closed. Vacuum is also applied
to the mould cavity via the central
catch pot at 50-60%. Even with such a
large mould Plastech’s small
Vacuminder® vacuum system proved
more than adequate to run the mould.

The resin used to inject the pontoon
was Norpol Dion 9102; an epoxy based
vinylester that has a low exothermic
temperature. This avoided the
potentially serious problem of
overheating the mould faces; this is
especially important on a tool with a
10mm mould cavity. The injection time
was 65 minutes, during which 75kg of
resin was injected. - The photograph
clearly shows the resin flow front
converging on the central catchpot.

The tool was commissioned just
twenty days after commencing the tool
build. 

Royal Netherlands Navy
13m2 Vacuum Mould
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The prestigious Mandarin Oriental Hotel
in down town Kuala Lumpur, Malaysia
is not the ideal venue to run live RTM
Light moulding demonstrations, but that
is exactly what happened. During the
two-day RP Asia exhibition and
conference, the joint Chomarat and
Plastech stand attracted big crowds of
exhibition visitors keen to see moulding
in ACTION and Plastech’s new SSB
Sprinter meter mix machine.

Visitors to the stand had the
opportunity to observe the low
pressures within the mould during each
injection cycle. For the academics in

the audience, an accurate mbar
sensor mounted within the
mould interior was connected to
a digital pressure-readout
display for all to see. This
confirmed that pressures were
maintained by the machine’s
control system within a narrow
sub atmospheric pressure band.

The ease of use and
cleanliness of the RTM Light
moulding technique was well
demonstrated during the 9
injection cycles. The Rovicore,
and the logo-printed tissue cloth used

for the injections were provided
by Chomarat. -  No gel coat
was used.

Visitors were able to observe
the mould fill at close quarters,
without a trace of liquid resin
visible or styrene vapour. The
whole system, including the
power needed for Plastech’s
SSB injection machine and
Vacuminder® was delivered by
a small 5 horse power
compressor tucked neatly out of
sight 40 meters away in the

hotel’s catering corridor.
The composites industry needs

these dynamic demonstrations to
convey its message to the
unconverted; static displays promise
much but show nothing. If clean, live
demonstrations can be presented in a
5 star hotel, then this surely proves that
our industry can deliver an alternative
production method far removed from
the traditional frp workshop
environment. Not only cleaner, the
closed mould process demonstrates a
greatly improved production output,
less wastage and improved quality.

Report - Plastech/Chomarat at RP Asia 2002.

Fibrovent-Same, a Chilean Engineering
and moulding company have been
working hard to develop acid mist
extraction chambers for use in the
process of electro-winning of copper
cathodes in the mining industry of
Northern Chile.

Fibrovent-Same were joint winners
with BHP Billiton, USA, of the prize
awarded for - ‘Best technical
development to improve environmental

conditions in mining processes’. 
This acknowledgement of the

company’s determination to improve 
upon emissions into the atmosphere
will surely open new markets
internationally. The new chambers also
offer a substantial improvement in
productivity, and in the quality of the
product.

The use of Plastech’s advanced
moulding technology has been an
important factor both in the
development of the product and in the
company winning the award.

Fibrovent-Same is now seriously
considering acquiring the rights to
build the moulds under license using
Plastech’s MITTM Technology. This
progressive step will enable Fibrovent-
Same to increase production and the
quality of the chambers. The RTM
mouldings are currently produced in
sections of 2.2m in length; plans are
now going ahead for these sections to
be manufactured in lengths of 7.5m.

Eckard F. Arlt, Plastech’s distributor
for Spain and Central/South America,
would like to congratulate Mr.
Fernando Penna for the part he played
in the success of such an ambitious
and promising project. The benefits
offered by this product can be
appreciated when you consider that
BHP Billiton Tintaya SA alone, has a
production plant capacity of 34,000
tons per year of copper cathodes.

NOTE: BHP Billiton Tintaya SA in
Lima, Peru, was chosen as the winner
of this prize from130 projects
worldwide. This Project has been
developed entirely by Fibrovent-Same. 

RTM goes mining
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Traditionally the vacuum process has
focussed on a resin flow designed to
radiate out from the centre of the mould
and flow towards the edges. This
philosophy has however been turned
on its head by today’s VM process - by
filling the mould from the edge, with the
flow converging towards the mould
centre. Figure 1.
Consider a generic 3m2 moulding with

a thickness of 3mm. It will require 8 kg
of resin to fill and would be expected to
fill in 6 minutes, at a pressure of no
more than 0.5 bar. This is the case for
peripheral fill VM. However, if the same
moulding were filled from the centre
with the fill flow radiating out to the
product edge, then a considerably
longer fill time than 6 minutes would be
experienced. 

The reason for peripheral fill being
more efficient in terms of mould fill time,
is due entirely to the fact that the
entrance of resin into the fibre pack is
considerably greater in terms of flow
path area than a central port entrance.
The pipe delivering the resin to the
mould would normally be 10mm
diameter in both cases; however, once
the resin reaches the mould interior the
conditions are quite different in each
case. 

Central fill.
Resin entering a closed mould at the

centre is immediately confronted by the
fibre pack; and thus continuous
resistance to flow from the beginning of
the injection to the end, when it
reaches the mould edge. All
the resin must therefore flow
from this one central point.

Flow is normally expressed
in terms of velocity, and in our
generic moulding example a
velocity of 1.33 litres of resin
per minute will be needed to
fill the 3m2 mould in the
expected 6 minutes.

A resin flow of 1.33l/min
entering the fibre pack will
create a back pressure, and
back pressure is directly
proportional to flow. Therefore
introducing resin at this flow
rate into the fibre packed
centre will create a back
pressure greater than the
atmospheric pressure keeping
the mould closed, resulting in
the distortion of the mould by
‘opening’ or ‘ballooning’. This
leads to an uncontrolled flow
front and potential dry spots of
un-impregnated fibre. To over-

come
this problem the
pressure and thus
the flow must be
reduced. The net
result therefore is
a longer mould-fill
time.

Peripheral fill. 
Resin entering

the mould at the
edge immediately
encounters an
easy path
designed into the
mould edge
geometry - where
no fibre is present
(figure 1). This
‘easy path’ offers
very little
resistance to flow
in comparison to
the fibre filled
mould cavity, thus

the resin fills around the edge in
preference to entering the fibre. Once
the peripheral path is filled however,
the resin has nowhere else to go
except into the fibre. A flow rate of 1.33
l/min entering the mould produces an

edge flow rate greatly reduced as it is
spread out around the entire mould
edge. We have already established that
pressure is directly proportional to
flow/velocity, and in this case the
modest 1.33 l/min creates very little
back pressure which is considerably
less than the atmospheric pressure
keeping the mould closed. The
expected 6 minute fill time in the
example is therefore easily achieved in
the case of peripheral fill with no
concern of ballooning the mould.

Test between peripheral fill and
central fill.

To prove this point, a test was
conducted using a VM mould with a
cavity surface area of 0.2 m2. The
mould was filled through a 10mm feed
pipe to a centre mould port and the fill
time accurately recorded. 

A second test was conducted but
this time filling through the peripheral
channel.

Edge Centre F
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Fig.1 Peripheral Mould Fill

Edge fill begins to enter cavity
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Mould fill around
flange edge 
gallery

Cross section of
Mould flange

Plastech © 
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In both cases the fibre, resin and
temperatures were identical and to
ensure identical pressures were used
the resin was simply allowed to fill with
vacuum only.

The result of this test conclusively
proved that the peripheral fill was 4
times faster than central fill under these
controlled conditions. The former took 9
minutes to fill whereas only 2.1 minutes
was needed for peripheral fill. 

RTM and peripheral fill.
It follows therefore, that if VM / RTM

Light moulds fill far more efficiently from
the edge, then conventional RTM
moulds will do the same. Vacuum is in
effect a pressure; the resin flows into a
vacuum mould simply because the
pressure inside the mould is less than
the atmospheric pressure and therefore
that of the resin outside. This is the
same reason RTM moulds fill -
pressurised resin being forced into the
mould cavity. 

An RTM mould injected through a
peripheral channel will fill far quicker
than one injected through a conventional
centre port, if the same injection
pressure is used in both cases. The
pressure gradient as seen through the
mould cavity cross section is the same
in both scenarios, however the areas of
high pressure are reversed.

It is important to note however, that
peripheral fill exhibits a rapid decrease
in pressure as it fills the peripheral
channel. The resin velocity rapidly
reduces, as it spreads out around the
entire mould edge. - A reduced velocity
proportionally reduces the back
pressure. It is also worth noting that an
RTM mould designed to inject
peripherally will have less strain placed
on the mould structure than one injected
at the centre; as the highest pressure
will only be present at or near the
strongest zone of a conventional edge
clamped RTM mould.

In conclusion, all designers of RTM
tooling should seriously consider
following the RTM Light / VM tooling
route and look to peripheral fill designs.
A cautionary note - If RTM moulds are
designed for peripheral fill, then they
must also be designed with excellent
primary seals. - Contact Plastech for
details of our Tool Training courses. ARH

low
A simple solution to a problem can
sometimes be a long time in
coming. Moreover, when it does
come everyone asks. “Why didn’t I
think of that before”? This is
precisely the case for the new
Resin Arrestor from Plastech.
In closed mould production
venting resin out of an RTM mould,
or an RTM Light/VM mould can
cause much heartache if the resin
is not kept confined.

The Resin Arrestor (Pat.Pend.)
is a simple and elegant device,
which solves the problem.
Designed primarily to eliminate the
possibility of resin entering a
vacuum pump when overfill
occurs; it rules out the disastrous
consequences of the mould
vacuum catchpot overfilling.

Utilising the floating
characteristic of the plastic ball,
the passage of vacuum through
the ‘Arrestor’ remains open with
the ball resting at the bottom of the
sealed tube. Once resin enters the
tube, the ball being lighter floats

upwards on the
surface of the overfill
resin. The design of
the top  seal then
securely blocks the
resin flow as the ball
reaches the top.
The Resin Arrestor is
designed to be taken
apart by hand. The
cured resin can then
be simply knocked
out after use. No
parts are sacrificed,
and the all-plastic
construction
provides a simple
reusable tool once
reassembled.

The translucent
tube of the body
allows visual
confirmation of the
presence of resin.

The Resin Arrestor
provides an
economic solution to
potential vacuum
overfill conditions
and protects the
costly vacuum pump
and vacuum

installations such as Plastech’s
Vacuminder®.   ARH
Three models are available:-
RA 1-
Designed for 10mm vacuum 
inline installation.
RACP-
Designed for direct connection to
Plastech’s Catchpot lid.
RAG-
Designed for inline Geeka fittings
THE RESIN ARRESTOR 
- Another Innovation from Plastech.
- Serving the needs of the
composites industry.
Visit: www.ShopRTM.com

Resin Arrestor

The working stages of the Resin Arrestor

Vacuum Flow

Resin
Resin

Arrested

Plastech Ltd © 2002 



The lack of attention to detail when
constructing RTM Light moulds can be
the root cause of most mould problems
during production. Assuming that a
mould builder has the knowledge to
construct an accurate mould, with the
matched halves exhibiting the close
tolerance fit necessary; it can still be
simple mistakes made whilst laminating
the mould or the fitting of seals that
result in a production-run fraught with
problems. Below we review some of the
most common areas to cause concern. 

A typical example is very small
amounts of air leaking through the
mould laminate. In most circumstances
these leaks can be traced to inserts
being poorly laminated into the mould
face. Many laminators feel that it is
sufficient to simply encase the insert
with gel coat, resin and laminate; using
no particular method or thought to
ensure good fibre integrity around the
insert’s wall. This can result in tiny gaps
being present between the laminate
and the insert wall - which naturally
causes atmospheric leaks.

The preferred method for laminating

inserts into the composite mould face is
to firstly ensure that the gel coat and
tissue are run neatly around insert. The
following layer of chopped strand mat
is then kept low around the base of the
insert. Using a laminating brush, ensure
that any fibres left protruding are
brushed around the insert base in one
direction only. Any tidying of fibre ends
should be done using 2-3 turns of
roving and resin - again wrapped
around the insert in the same direction
- to prevent any loose fibres being left
exposed as ‘whiskers’. This attention to
detail allows the subsequent layers of
laminate to be added in a similarly neat

manner. This avoids the messy tufted
appearance of the fibre, and prevents
small air leaks and improves the
attachment strength around the insert.
Resin primary and vacuum
secondary Seal installation and
maintenance.

Another commonly seen cause of
poor vacuum integrity in a VM/RTM
Light mould is poor seal installation and
maintenance.

Consider the wing seal as used on
the outer edge of a VM mould. This is
installed to prevent the atmospheric
pressure entering the mould vacuum
clamping flange zone. Plastech supply
a soft neoprene wing seal profile with a
20mm flat base that offers a substantial
face for gluing. It is recommended both
for speed and strength that this seal is
installed in the mould edge profile
using a Cyanoacrylate adhesive
(superglue). Although this method is
widely employed, it must be stressed
that it does not provide a good enough
seal between mould and neoprene
along the glue line. To ensure vacuum
tightness, a secondary adhesive needs

to be applied.  As shown this is best
achieved using a fillet of silicon (RTV)
around the outer perimeter of the seal-
edge/mould-face interface line.  It is
only necessary to apply the silicon to
the outer edge of the neoprene, as this
is the point at which air will try to enter.
The flange should be constructed to
allow a 26mm-gluing surface, so that a
6mm gap is available for this silicon
fillet task. A re-usable channel profile
for the wing seal is also available from
Plastech offering both speed and
economy of tool build. 

As with all seals, a joint must be
made and in the case of the wing seal,

it is essential to take time to cut the
joint faces squarely and ensure an
accurate alignment. We have already
said that Cyanoacrylate adhesive is
preferable to attach the neoprene to the
mould, it is not however recommended
for joining the neoprene. The reason
being, that Cyanoacrylate adhesive
dries ‘hard’, and as such will give rise
to poor vacuum integrity. A far better
solution is to use a contact adhesive
that dries to a ‘rubbery’ state (e.g.
Bostic or Evostic Contact Adhesives).
This allows the seal to retain its flexible

characteristics and not interfere with
the seal’s performance at the joint.

Finally, in our in our role as suppliers
of closed mould technology and
training, Plastech are frequently asked
to give technical assistance to clients,
and we often witness the results of poor
seal maintenance. Keeping seals clean
of resin scum and loose fibres will
ensure that they provide excellent
service and performance. Due to their
elastomeric nature, all seals, whether
neoprene or silicon, do not take kindly
to the solvents commonly found in
semi-permanent release agents, and as
such are best not cleaned with these
when re-releasing mould faces.
Plastech recommend that the best
protection for silicon primary seals is
afforded by Carnoba wax; this should
simply and modestly be wiped on and
left on. Secondary wing seal should be
left dry, and on no account be smeared
with petroleum jelly or silicon grease in
an attempt to aid their sealing
efficiency. Such action simply leads to
the neoprene becoming tacky, leaving
it susceptible to the rapid attraction
and pick up of loose fibres and dirt,
thus rendering its seal surface almost
useless.                                    ARH
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Simple mistakes BIG problems

Insert

Poor insert laminating practise

Good insert laminating practise

2-3 turns of roving on
wet laminate

Potential air
leakage down
through laminate
interface with
insert

Poor alignment of seal joint 
leads to air leaking into 
vacuum flange

Correct flange wing
seal installation with 
fillet of Silicon run around outer 
edge to prevent air leaking under seal into vacuum flange

Tight and tidy
laminate around
insert base

Mould
flange
edge
section

20mm

6mm
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Saint-Gobain Vetrotex, producers of
Unifilo® continuous filament mat, has
recently installed a complete RTM
production cell at their laboratory in
Besana, Italy. The new RTM installation,
manufactured and supplied by
Plastech TT Ltd. provides the
laboratory with the unique opportunity
of trialing their complete range of
closed mould reinforcements in a
production environment. These include
Vetrotex’s standard Unifilo and Unifilo
preforms, Multimat® and their new
Unirov® closed mould mat complex.
The new installation also enables them
to instantly demonstrate their complete
range of mats to their customers. 

Vetrotex needed a versatile testing
facility and therefore ensured that the
production equipment installed,
comprised the latest RTM technology.
They equipped the laboratory with
Plastech’s PLC controlled Megaject
RTM-ProV unit. The machine
automatically feeds a 4m2 production
MITTM (Multiple Insert Tooling) dinghy
mould. This versatile injection machine
not only handles polyester, but is also
capable of injecting epoxy or phenolic
resin systems with the addition of the
appropriate optional pump sets.

The mould set has full A and B
surface temperature control, and is
efficiently clamped and manipulated

within Plastech’s latest Hydraulic
production cell design. 

Saint-Gobain Vetrotex recently
invited a group of international clients
to Besana who were given an excellent
opportunity to witness the new facility in
operation. A guided tour of the glass
production facility and laboratories
ended on the second day with
presentations in the relaxed
atmosphere of Porto Fino, one of Italy’s
most beautiful coastal resorts.

The new Unirov® heralds an
economical addition to the Vetrotex
range of fibres suitable for closed
mould production techniques.

Unirov® is a mat complex, created
by combining/stitching a low binder
content Unifilo® as the central core
layer; with chopped strands on the
external layers. Unirov® thus offers a

highly deformable mat with the
advantage of the Unifilo acting as a
glass permeable core. Designed
primarily for RTM and RTM Light
production Unirov® can be cold
deformed into the mould shape and it
produces an excellent surface finish,
combined with good mechanical
properties. 

Unirov® is supplied with or without
surface veil in a variety of widths and
weights from 825 upto 2080 g/m2.
Unirov® allows faster mould loading, as
the full fibre weight is present in one
layer.  Good permeability
characteristics and the style of core
provide excellent resin flow conditions,
and allow the fibre to maintain its
thickness under vacuum moulding
conditions.      

Vetrotex show new RTM facility

STRUCTISO a new foam
core system for RTM and
RTM Light has a
revolutionary internal glass
structure. Glass
triangulations are stitched
through the core, offering
excellent integrity between
the outer sandwich panels;
with the added benefit of a
greater shear and
compression modulus
compared to conventional
foam cores. This product is
available in either PU or
Phenolic rigid core
complexes, ranging in
thickness between 12 - 80
mm, in a variety of densities. 

STRUCTIFORM is a new
flexible Polyethylene or
Polypropylene foam core

complex, which has the
amazing ability to be
squeezed and bent into non
uniform thickness cavities -
providing a solution to time
consuming core shaping and
tailoring.

Various fibre reinforcement
styles and types are stitched
to the core surface with
either 1200 or 2400 Tex used
for the through core stitching.
The company offers tailor-
made core complexes to
meet the clients ideal foam
core requirements.  

For details - visit
www.structiso.com or e-mail
structiso@structiso.com 

UK contact: Peter Hellon
pwh@phpolymerics.com

BUY ON-LINE
Announcing a new web site for the moulder in a hurry 
- Shop on line for all your moulding ancillaries.

www.ShopRTM.com provides an instant access, 
24-hour point of sale opportunity for Plastech’s
extensive range of moulding ancillaries.

Plastech are the innovators of most, if not all of the
RTM and RTM Light ancillaries now available worldwide.
- Why buy expensive copies when you can purchase
the real thing at realistic prices from the originator? 

Global delivery service assures the client an instant
response to orders, regardless of time zones.

Easy payment through our internationally secure web
site system by credit card or client account brings
peace of mind to our growing global client base. 

Seals, inserts, fittings, heater cloth, calibration
materials - for a full listing visit: www.ShopRTM.com

Secure on line ordering at any time.
Detailed image files of each item
Stock availability and delivery 
Payment options 
Instant order confirmation
All prices in Euros

NEW Foam
Core structure

Vetrotex’s new Besana RTM testing facility
housing a 4m2 automatic RTM, MITTM mould
with temperature control, hydraulic clamping
and process monitoring.    

Massimo Colombo, Vetrotex’s customer
technical service chief explains Unifilo pre
form techniques for Unifilo® and Unirov®

whilst injection cures in the moulding cell
behind.
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S.E. Asia Polymer Technologies Pte. Ltd
Tel: +65 8638225   Fax: +65 8638219
E-mail: poltech@singnet.com.sg   Contact: Melvin Seah

Australia & Huntsman Composites
New Zealand Tel: +61 3 9555 6711   Fax: +61 3 9553 3525

E-mail:  andy_balmain@huntsman.com    Contact: Andy Balmain

Finland, Norway KG Enterprise OY
& Sweden Tel: +358 (0)9 282 660   Fax: +358 (0)9 282 616

E-mail: kenneth.gauffin@pp.kolumbus.fi   Contact: Kenny Gauffin

Iran H.B. Composites
Tel: +98 21 2221767   Fax: +98 21 2252921
E-mail: hbcomposite@accir.net   Contact: Hamid R. Hashemi 

Italy Resintex SRL
Tel: +39 06 9343540   Fax: +39 06 9344555
E-mail: info.resintex@resintex.it   Contact: Fabi Antonio


