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Tooling Breakthrough.
MIT Rewrites the Rules

Pipeco FRP Tanks SND.BHD, one of
Malaysia’s leading producers of sectional
water tanks, has installed two high production
RTM MIT® workstations which between them
can produce panels of 8 different
designs/thicknesses. There are 2 different
panel designs; each of these is then capable
of producing panels in a choice of 4 set
thicknesses.

Conventional moulding, either SMC,
Standard RTM or Cold press, would require
one closed mould set for each thickness of
tank panel design.

Now MIT® has rewritten these rules!

Instead of stopping production to facilitate a
complete tool change when a different
thickness of panel is required, this MIT®
installation allows any of the required panel
thicknesses to be produced simply by loading
a different MIT® skin during each 8 minute,
optimised moulding cycle.

For each design, four MIT® skins have been
made; each being capable of producing a
panel of the desired thickness i.e. 6, 8, 10 or

Pipeco’s double MIT® Workstation facility - above
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12mm. These skins can be selected and
instantly inserted within the press cycle in any
order, to produce a tank panel moulding of the
chosen thickness.

There is no other tooling system available
today which can provide such versatility or can
be held up as a paradigm in the world of
composite moulding.

MIT® has already shown exceptional
advantages in production time over
conventional tooling and yet here we have a
unique application where there is not only a
marked increase in production speed, but also
the normal press tool change and set up time
is eliminated.

The various MIT® skin composite moulds
can be rapidly replicated from master patterns.
The rear surface of each is precisely matched
to fit the lower tool bolster platen. This is of
CNC machined alloy construction, with built in
temperature control. This accurately holds the
MIT® skin in registration with the corresponding
upper alloy tool face during each moulding
cycle.

After
each cycle
the MIT®
skin and the
unreleased
moulded
part are
replaced in
the press
with another
MIT® skin
preloaded
with fibre for
immediate
injection. -

RTM Machine
automatic head
rides fixed to
Press top platen

Surface Veil - 7

Releasing of the part and fibre reloading take
place off line.

The Press and machine cycle is completely
automatic - requiring only one start signal from
the operator. The injection machine - a
Megaject RTM-Pro, is directly attached to the
press and mould and its PLC software controls
all parameters

Press opening is automatic as the peak
exotherm is monitored during each cycle, thus
allowing the RTM machine’s PLC to compute
the optimum press opening time, and once
this is reached it signals the press to
automatically open to await a change of MIT®
skin.

Pipeco have now taken on a new facility in
Kuala Lumpur, this will enable them to turn the
production of all of their tank panels, including
1.5m and 2.0m panels, over to MIT®. This
investment represents one of the worlds most
advanced tank panel production units.  arh
For more information visit: www.pipeco.com.my

New Sprinter for RTM & VM — 3
News from the Netherlands — 7
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Development - of Single Component
Resin Injection Equipment.

RTM has been used extensively in the
aerospace industry for some time due
to the fundamental advantages that the
closed mould process offers. These
include low environmental impact, low
operator exposure, low wastage, high
tolerance net shape or near net shape,
high performance components,
optimisation of equipment and relatively
low initial investment compared to
autoclave technology. However, there
are increasing demands for greater
monitoring and control of the process.

These demands drove Plastech TT
to start a two-year project to develop a
new range of equipment intended
particularly for the aerospace and
advanced composites market.
Undertaken as part of a TCS (Teaching
Company Scheme) partnership
between Plastech TT and the University
of Plymouth, the project has been led
by Leslie Bond, a recent addition to
Plastech’s engineering team, having
graduated from the University of Exeter
in 2000 with a Masters Degree in
Mechanical Engineering.

Pressure pot with User Friendly Operating
system

The aim of the project is to produce
new equipment that will process single
component resin systems with the
ability to accurately control the process
parameters. These parameters are;
injection pressure, injection flow rate,
injection temperature and injection
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volume. The equipment should also
degas the material for a specified time
and at a specified vacuum level. All
process parameters should be logged
in real time to provide component
documentation capable of satisfying
the stringent quality systems required in
critical applications.

Traditionally single component resin
systems have been processed using
pressure pot equipment such as the
Hypaject MKIll from Plastech. Pressure
pot technology is well suited to the RTM
process due to the absence of moving
parts, thus reducing the number of
components that require cleaning.

The pressure pot concept was
central to the development of the first
prototype. This was to retain the
inherent simplicity of conventional
pressure pot equipment while
improving the ease of operation. The
machine consisted of a pressure vessel
containing an innovative mass flow
monitoring system, connected to the
necessary valves and pipework that
allow the clean delivery of resin to the
mould. The operator controls the
machine using just two switches: one
switch to either degas or inject, the
other to either lift or close the pressure
vessel lid. To carry out an injection,
resin is prepared in a disposable cup,
which is then placed in the open
pressure vessel. The lid is shut, and
when the ‘inject’ switch is operated the
vessel is pressurised, injecting material
straight from the cup into the mould.
Any resin remaining in the cup is
allowed to cure while the pipework is
flushed with solvent. The cup is then
removed from the vessel and thrown
away. This machine is now in use at the
ACMC (Advanced Composites
Manufacturing Centre), at the University
of Plymouth.

The second prototype was a very
specialist piece of equipment for the
aerospace industry. The specification
required a two component epoxy resin
system to be mixed at a predetermined
ratio, accurate to 0.1 % with the ability
to adjust and control injection flow rate
and injection pressure. The
achievement of this level of control led
Plastech to the latest motion control
technology. The machine consists of
two single acting, positive

displacement pumps whose pistons are
controlled by two servo-motors. The
movement of these pistons displaces
resin into a static mixer and then into
the mould. Full data acquisition of the
process is carried out using LabVIEW,
based on a standard PC, which is also
used to control the operation of the
machine. The equipment is now being
used in production, twenty-four hours a
day, for the manufacture of critical
aerospace components.

Two Component resin injection machine

Since its inception in January 2001
the design, development and
management of the project has been
undertaken by Leslie Bond. Focusing
solely on this development he has been
in a position to thoroughly investigate
all possible solutions, utilising
Plastech’s in house expertise and the
full support and technical resources of
the University of Plymouth, who have
provided invaluable advice.

Plastech will be exhibiting an
example of the next generation of
equipment with full PC control and data
acquisition for the injection of single
component resin systems, at the JEC
2002 in Paris.
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The new Sprinter Series Basic (SSB)
machine from Plastech heralds a new
chapter in the company’s range of
machines.

Specifically designed for low
pressure RTM and Vacuum Moulding,
the features offered on the SSB make it
the most economic and versatile
machine available on the composite
meter-mix machine market.

SSB Injecting VM Tool

Plastech’s development team have
met the challenge to develop a low
cost machine with an astounding
package of features. This was
achieved through their renowned
innovative capabilities and a design
utilising the latest manufacturing
techniques of high production Laser
cutting and CNC machining.

Don't let the low cost fool you. The
new SSB utilises many well proven
head and metering pump features
found on the company’s more
sophisticated models.

Innovation has brought about a
significant change in the precision
stainless steel Catalyst metering pump,
with the introduction of Plastech’s
proprietary slip piston design. Precision
metering of the resin and catalyst is
through positive displacement. This is
most important when pumping
extremely small amounts of catalyst at
the lowest end of the ratio scale, e.g
200:1 (0.5%). The SSB handles the
task with ease as the new pump seals

are gas tight and no longer employ the
traditional metal to metal seating.

The ratio adjustment is quickly
achieved through single pin relocation
and all ratio bearings on the machine
are machined to H5 tolerance.

Plastech was the first company to
offer the industry the MPG feature
(Mould Pressure Guard), whereby the
operator can dial in a safe, low mix
pressure leaving the machine to control
its own pump speed. This ensures that
a safe injection pressure is not
exceeded. The SSB has this feature
built in as standard, together with the
CE approved SP-2 solvent pump
flushing system which only pressurises
0.15 litres of solvent. This safety feature
provides peace of mind when

SSB with non-mix dispense feature

compared to the pressurised 20 litre
solvent tanks favoured by other manu-
facturers.

Plastech’s recently introduced
RollMate™roller saturator head, is
available at approximately 200 Euros
and comes complete with feed and
control pipework that simply plug
straight into the SSB. The operator is
immediately able to take control of the
machines output of mixed resin at the
saturator head and can comfortably

Visit us at JEC 2002, Stand C11 and see the
Sprinter SSB and options.
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wet out Tm?in 12 - 15 seconds. Wet
out rates are accurately monitored on
the panel mounted standard shot
counter. After use rapid flush and clean
times are made possible with the
unique air/solvent flush sequence from
the machine’s solvent pump system. To
switch the mode of operation from
Roller Saturator to RTM or VM injection
takes less than 90 seconds.

Plastech’s Autosprue® automatic
RTM or VM injection valve plugs
straight into the SSB, which has an
additional frame-mounted shop air
outlet, specifically designed for
convenient Autosprue® feed.

The optional non-mix dispense
feature provides moulders with the
benefit of an instant metered ratio
dispense of Catalyst and Resin. The
SSB has a standard re-circulation
system of both fluid sections and in
dispense mode these can be selected
to flow from a convenient, side
mounted dispense point into an open
container. The non-mixed ratio material
dispenser eliminates the need for
flushing, as the materials are
dispensed directly from non-drip
tandem nozzles.

The SSB offers the RTM or VM (RTM
Light) moulding world a uniquely
affordable and compact solution to
meter mix applications and is supplied
with fittings ready for the Autosprue®
C2 and RollMate™ to be connected.

The non-mix dispense feature is
best ordered with the machine as a
factory fitted option, but can be fitted
retrospectively. arh

SSB with Rollmate™ attachment
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Closed Moulds

Some of our readers may recall the
early days of closed mould RTM, when
there was no hint of a mould seal in an
RTM mould’s design; however, there
was a ‘pinch off’ zone around the
peripheral edge. This was said to act
as a seal, as it formed a very narrow
restricting gap between the two mould
faces, (Fig 1). It must be said, that in
practise this philosophy did indeed
produce a restriction to the resin flow
and thus a partial sealing effect,
although one could lose as much resin
leaking from the mould edge as there
was remaining in the moulded part.

Fibre pinch zone

Fibre pack ————3»

Ineffective sealing encouraged
moulders to find alternative solutions.
Designs emerged whereby a metal
edge was built into the composite
mould structure to act as a hard edge
to more effectively crush the glass fibre
extending from the mould cavity. To
protect the composite contra mould
edge from the closing forces of the
metal, a neoprene or silicon strip was
built into the corresponding mould
edge, (Fig 2). This worked far more
effectively, but involved the added
expense of building two seal details
into the mould set, although in
production use it required greater
maintenance.

Seal reaction face

Metal strip
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There is general agreement that
there is no universal seal suitable for
every closed mould application, thus
there exist primary seal types for
sealing resin and secondary seal types
for sealing air / vacuum, each offering
their own individual properties to suit
the application.

Over the last 25 years of RTM mould
design, the industry has seen many
variations on seal design. As mould
builders, Plastech have for many years
been developing working solutions for
the industry - resulting in a well-proven
range of mould seals.

We review these designs below and
illustrate further their installation
parameters.

Figure 3 illustrates the most
commonly used primary seal for
general RTM mould application. The
compression and Shore Hardness of a
solid seal is a critical factor in sealing
efficiency. If insufficient space is left
between the two mould faces the seal
will not compress completely and the
mould will be held open; resulting in
mouldings of inaccurate thickness, or
even mould damage.

Shim

compression

The cross section in figure 3.1 shows
a small circular shim set in the seal
groove. This can easily be changed for
a shim of a different diameter - offering

FEATURE

a choice of compression settings and
at the same time allowing the seal to
extrude upwards into the groove, as
well as between mould faces.

Figures 4 and 4.1 illustrate the
primary Dynamic seal profile, which
offers a range of set compressions and
a greater seal footprint. Once the
mould is closed, the hollow seal profile
is pressurised with compressed air thus
allowing adjustable seal compression.

Dynamic Seal

There are differing views on how
effective a seal needs to be when fibre
is placed beneath the seal path.
Whether creating restrictions around
the mould by tight gaps, as in the past,
or as in this instance by tight seals, the
seal wants to be virtually gas tight. The
less gas tight it is, the less effective it
will be in keeping resin within the
mould. Restrictions caused by tight
seals pressing down upon fibre do a
better job of restricting resin flow, but
are not totally effective seal solutions.

It has been found that when RTM
machines fitted with accurate injection
pressure systems are used to inject a
mould an acceptable seal can be
achieved if fibre is present under the
seal path. However, this does depend
upon the amount of fibre present and
the size and edge geometry of the
mould.

One solution is to trim the fibre when
loading the mould as near as possible
to the cavity side of the primary seal
without crossing its path.

A further solution is to use a second
primary seal set a distance outboard
from the first and beyond the reach of
any stray fibres. This second seal
needs less compression than the first,
as it would have a clean, gas tight path
along the flange and would effectively
seal against any leakage of resin
through the inner primary seal.
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Seal compression forces should not
be underestimated, as they require a
considerable mould clamping force to
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ve sealing

Seal with compression

criteria.

close them down to their designed
compression dimension. Adding

backup primary seals provides

significant seal efficiency, but, without
careful consideration to the combined
compression forces, will result in the

mould simply not being able to clamp
down to the designed ‘Z’ stop, closed

position.

Experience has
shown that if mould
flanges are hastily
constructed onto
original patterns
without due
consideration to the
seal paths, then the
mould will simply not
work due to
excessive resin
leakage and / or lack
of vacuum security.
Figures 5, 6 and 7
show three of the

most common seals, with their
recommended flange path design

r25 minimum

Ve

FEATURE

The appropriate seal channel
profiles that are to be accurately
moulded into the mould flange are now
available as reusable dummy silicon
profiles. These provide an efficient and
economic calibration of the seal flange
during the mould building stage.

From experience, Plastech have
found that seal limitations and careful
flange planning and preparation can
sometimes be overlooked. Mould
flange design often requires three
dimensional sculpture skills to apply
the necessary seal path criteria.

RTMtoday

An outer, peripheral seal (secondary
seal) has proved necessary in RTM
tooling for reasons of safety and
cleanliness, providing a backup in
cases of primary seal failure. This
additional seal also provides vacuum
security in circumstances where an
RTM mould is vacuum assisted. As it is
unlikely to ‘see’ pressurised resin, the
neoprene secondary seals have a
compression setting of 1 mm and have
a lower Shore Hardness i.e. softer than

primary seals.
In the case of Vacuum moulds (VM @ @

or RTMLight) the outer primary seal is /
only designed to restrict the ingress of rr'r1|i?1imum
atmospheric pressure and therefore
has an outward facing lip with a high
compression movement of at least
6mm. This seal is not designed to act
as a backup against resin leakage
from primary seals.
Seal path design

When using seals, one of the most
fundamental criteria for any RTM or VM
mould is the design of the mould
flange. The flange path must be
constructed with a curvature suitable to
accommodate the individual
requirements of the seal/s to be used.

Available from Plastech seal range:
Silicon Seal 10mmx5mm,

Figure 5 Ref: 0002
Dynamic Seal,
Ref 1114

If the seal path on the mould flange
deviates from these limitations, then

) L . Mushroom VM Seal - Green Silicon,
effective sealing is not achievable.

Ref: 3202

Mould Vacuum Seal Wing Profile,
Ref: 1680

Neoprene Seal 6mmx12mm section,
Ref: 0979

CHANNEL PROFILES

Silicon Seal and Mushroom VM Seal,
Ref: 0002

Dynamic Seal Channel Profile,
Ref: 3340

Figure 6
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...Materials Update ... Materials Update ...

Low Profile Resin

In the Autumn/ Winter 2000 issue of
RTM Today we reported on the
advantages of Low Profile resin
systems for tooling and master pattern
manufacture. As mould builders and
developers of composite tooling,
Plastech have now thoroughly tested
the new PP Composites RM 2000 Low
Profile tooling resin system.

One of the most significant features
of RM 2000 is that it is delivered with
the filler and special accelerators
already mixed in; - only the catalyst
needs to be added in the workshop.
This leaves much less room for in-
house mixing error, thus providing a
greater homogeneity in the final part.

This brings about excellent time-
savings when compared to other
previously available systems.

With these it was incumbent upon

the user to mix in the required additives
themselves and with it the attendant
concerns over the consistency of the
filler / resin mix. Also, rapid settlement
of the filler was found to occur.

RM 2000 has been designed to
polymerize at room temperature (20-
25°C with the addition of between 1% to
2.5% CATA 2000 according to
temperature.

In brief, the following advantages
have been found when using this resin:

Rapid cure and therefore the rapid
manufacture of moulds (in one day).

Filled and pre-accelerated product,
ensuring ease of use.

Produces excellent dimensional
stability and rigidity.

Cost effective

RM 2000 offers the ideal solution in
all these respects and brings the
opportunity of application to many more
frp fabrication shops due to its ease of
use, whether by hand lay up, roller
saturator or spray application. Plastech
use RM 2000 with their own RollMate™
roller saturator. Having built numerous
successful moulds with this material,
experience shows that the RM 2000
system can remain in the meter-mix
machine unused for several days
without filler settlement problems.
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The use of Low
Profile tooling
systems is
unquestionably an
ideal route for many
tooling pattern
applications due to
the extremely low
shrinkage
characteristics and
the speed of
laminating and cure.
This is in comparison
with traditional slower
methods or more
costly Epoxy systems.

PP Composites
have complemented
the new resin system
with the introduction
of GC206, a new high
temperature,
vinylester tooling gel
coat. With an HDT of
133°C and an
elongation to break of
4% it is ideally suited
for RTM and VM tooling applications.
This brushing grade is extremely easy
to apply with a good air release and it
resists the tendency to ‘fisheye’ on
well-prepared master patterns. Plastech
report significant pinhole free surfaces
and the ability to polish to a high lustre
finish.

The illustration shows a Vacuum
Moulding tool completed in 55 man-
hours from pattern to first injection. The
face mould (lower) was gelled with
GC206, a back up tissue and 1 x layer

News from Mexico

VM/RTM Light mould made
for Buscar of Mexico. This
was produced by Javier
Osornio in the workshops
of Fibro Refuerzos
Plasticos. This bus panel
mould is now producing
12 parts per day. The part
is gelcoated using a
isophthalic NPG gel coat;
moulded using a
Reichhold resin system
with Chromarat's Rovicore
and injected using a
Megaject RTM-Sprint and
Vacuminder from Plastech.

F VM mould made with RM 2000 LP
tooling resin and GC206 VE Gelcoat

of 450g/m? CSM in HT tooling VE resin,
followed by 3 x 450g/m? CSM in one
operation using RM 2000. A total of 5
man-hours were needed for this face
tool lay-up including the bonding of the
reinforced plywood frame.

PP Composites Ltd

Vale of Glamorgan, Wales, UK.
Tel: +44 (0) 1446 775885,

Fax: +44 (0) 1446 775822,

E-mail: sales@ppcomposites.ltd.uk
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...Materials Update ... Materials Update ...
Surface Vell

Over the years Plastech have seen
many new materials developed
specifically for RTM/VM moulding. The
recently introduced Viledon® RTM
Surfacing Veils have an important
place in enhancing surface finish

Freudenberg Vliesstoffe KG the
specialists in Surfacing Veils for more
than 40 years, have recently
introduced new products for the RTM
process.

Customers of Freudenberg’s
Viledon® RTM Surfacing Veil range,
report that they achieve a better
surface with no print-through effect
from the glass fibre reinforcement.
Viledon® Surfacing Veils are also said
to reduce the shrinkage of the surface
(no orange peel) e.g. when using
standard UP resins. They also allow a
more regular resin flow.

A veil showing such good
properties requires a raw material
which when used without gelcoat is
invisible in the finished part and does
not shrink during the process. This is
achieved by the use of
Polyacrylonitrile (PAN) fibres. Typical
UP resins show a refractive index n

between 1.54 and 1.58. For a material
to be invisible within such a resin it
needs to have a refractive index
similar to the resin. For E-Glas, for
example, nis 1.55, however it is not
possible to successfully manufacture
a glass veil with high deformability.
Viledon® shows an index n of 1.52.
With a thermal shrinkage down to
0.5% (in water at 95°C) and a very
good adhesion to polyester resins,
unlike PE which does not enjoy such
good bonding, PAN is therefore the
more ideal raw material.

Moreover, RTM surface veils have
to be very deformable and ductile
without wrinkling. These properties
will ensure ease of use even in
complicated moulds. Drapability can
be measured with the elongation at
maximum tensile strength. In the case
of Viledon® T 1700/030 it is about 90
%. Freudenberg has achieved this by
processing the fibre to the non-woven
veil. Most importantly after carding the
single fibres into a web the web is
processed further by needling. This
results in physical entanglement of the
fibres. Needling intensity and area

weight (80g/m? for Viledon® T
1700/030) are optimised to achieve
the desired deformability of the veil.

Surfacing veils are used in RTM to
improve the quality of the surface by
resisting the moulding surface print
through of single fibres or woven fibre
textures. Success in this respect
depends upon processing parameters
including resin type, pressures, and
temperature differentials in the mould
set between the A and B tool faces.
Under optimum conditions, the veil
acts as reinforcement in the surface.
The veil shows a better homogeneity
than the glass reinforcement and
prevents the irregular surface known
as orange peel.

Viledon® RTM Surface Veils also
improve the impact strength and the
abrasion resistance of the end
products.

For more information please contact:
Freudenberg Vliesstoffe KG

Tel.: +49-(0)6201-80-6371

fax +49- (0)6201-88-3052 e-mail:
august.radermacher@freudenberg.de

Plastech in the Netherlands for SYNTENS workshops

e F
Within the last few months, the Dutch
Innovation Centre SYNTENS has
organised 3 workshops with the
theme: Closed mould systems open
the gate to future markets within the
composites industry. These workshops
were held at the production facility of
van der Staay b.v. in Hendrik Ido
Ambacht, Netherlands; - pattern and
mould manufacturers for the
composites industry in the BeNelLux.
A partnership was formed earlier last
year between Plastech and their
distributor, Brands Structural Products
b.v. to exchange knowledge and
experience and to serve the
composites industry in general.

A double impression VM mould to
produce truck splashboards was
demonstrated to great satisfaction. The
mould was made for Alpomat b.v. who
have been working in the composites
industry for over 25 years and are
experienced in different production
systems. The production results were
excellent: 1'/= minutes of injection time
and a de-moulding time of 25 minutes,
incl. the application of a gel-coat. This
demonstrated a saving in production
costs of more than 50% when
compared to handlay up.

A good surface quality was
achieved thanks to the combination of
raw materials. A resin of Distitron 412
V2 by Lonza was used in combination
with Luperox K3 an AAP peroxide
which resulted in a short gel and
curing time. The resin 412 V2 has a
maximum linear shrinkage of 2.7% and
is filled with calcium carbonate.

Mr. P. van der Meulen, Managing
Director of Alpomat b.v. concluded
that if you follow the rules and

guidelines of Plastech’s tooling
technology as offered by van der
Staay b.v. and Brands Structural
Products b.v. there is no way you can
escape the fact that Closed Moulding
offers a higher quality product, a more
rational and much cleaner production
process for the future of composite
products.

If the attendance and interest
shown at these workshops is an
indicator for the future of the Dutch
composites industry, then the industry
in the Netherlands is really starting to
move ahead.

"m_,_l_:_ . Truck splashboard
—_ VM mould
'h-_-_h
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Some important dates for your diary ...
C) Gate ) (oAt D

JEC Composites Show

RTM Technology & Tool
Training Course
VM Training Day

RP Asia 2002
RTM Technology & Tool

Training Course
VM Training Day
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April 9th - 11th 2002

June 10th - 13th 2002
June 14th 2002
September 4th - 6th 2002

Winter 2002

bore@rimca

act: John r

Stand C11, Hall 1, Paris Expo - Porte de Versailles,
Paris, France

Cornwall, UK. Contact Kim on

Tel: +44 (0) 1822 832621,
kim@plastech.co.uk for details

Mandarin Oriental, Kuala Lumpur, Malaysia
Cornwall, UK. Contact Kim on

Tel: +44 (0) 1822 832621,
kim@plastech.co.uk for details
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