DOMESTIC POTABLE WATER TANKS

Case Studies

Light Curing Resin Impregnated Fibreglass Prepregs

PROJECT:
CLIENT:

Domestic Potable Water Tanks
Plasmate JSC

LOCATION:

South East Asia

PRODUCT:

Auspreg UV MTT 911

DESCRIPTION:
YEAR OF PROJECT:
OVERVIEW:

UV Curable PE Double Bias 450
2009
3

A manufacturer of 1, 1.5 and 2m water tanks weighing 26-30kg
for household use in the Vietnam market was seeking a process or
material that would allow for greater manufacturing output of long
lasting, durable, safe for water storage for human consumption
tanks to supply to the growing “potable” water market in South
East Asia where large quantities can be made and sold each year.
Currently the plant produces 2-4 tanks per day using one mould for
the body. With AUSPREG UV - UV curable prepregs, the plant can
now produce 16-20 tanks per day, using 2 molds.
The new methodology involves combining UV prepregs and
hand-lay-up to create smooth surfaces on both the inside and
outside. The tank consists of 4 parts: lip, shoulder, cylinder body
and bottom. Hand lay up is used to produce lip, shoulder, outer
layer cylinder body and bottom. UV prepreg is used to make an
interlayer cylinder body. The curing time is approximately 10-12 min
for 1 layer bonded to a gel coat.
The cost of using UV prepregs is 10-15% higher than the
conventional wet hand lay up but with much higher output of units,
the increased income provides for greater profitability.
Tanks made with UV cure prepregs can now cost effectively replace
inox and plastic water tanks for the growing Vietnam market.
AUSPREG UV’s resin system has been tested and approved
by the Australian Water Quality Centre to AS/NZ 4020; 2002 –
Testing end products for use in contact with drinking water. The
results indicated that “No taste was detected with chlorinated or
unchlorinated water”.
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Light Curing Resin Impregnated Fibreglass Prepregs

Case Studies

PROJECT:

Chemical Containment Pit Protection

CLIENT:

South East Water

LOCATION:

Victoria, Australia

PRODUCT:

Auspreg UV MTT 954 VE

DESCRIPTION:
YEAR OF PROJECT:
OVERVIEW:

UV Curable Double Bias Mat 450 / 600 VE
2006
The client required a concrete protection solution for a
series of below ground chemical containment pits with a
surface area of 6 sqm and a diameter of 1.2m each. The
containment pits are exposed to daily corrosive liquids
including Ammonia, Aluminium tri-hydrate, and acrylic
resins. Without protection, concrete on its own would dissolve and crumble within 12 months.
Two layers of Auspreg UV MTT 954 Vinyl Ester
impregnated fibreglass approximately 4mm thick
was applied by hand to the insides of the pit and then
pressed against the concrete with a roller. It was then exposed to metal halide lamps for ten minutes. In this project vacuum bagging was not necessary as the prepreg
adhered well to the sides of the pit when
applied by hand and cured.
Auspreg UV light curing material was selected for its
ability to provide suitable long term chemical protection
to concrete, ease of handling for use as a pit liner, and
rapid speed of cure. Installation was made possible
through the ability of the prepreg to be cut into desired
lengths prior to application.
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Light Curing Resin Impregnated Fibreglass Prepregs

Case Studies

PROJECT:
CLIENT:

Repair of D3 Seawater Dump Caisson
Woodside Petroleum

LOCATION:

WA, Australia

PRODUCT:

Auspreg UV MTT 958 + Ausprime™ VE primer

DESCRIPTION:
YEAR OF PROJECT:
OVERVIEW:

UV Curable Triaxial Combi Mat 1350 VE FR
2008
Leaks were discovered in the top 4 metres of the
caisson D3 which were also found to be causing
corrosion of walkways and railings. The walls of the
caisson had been previously repaired but now a
permanent repair methodology was necessary using
Auspreg™ VE UV curable prepreg.
Engineering crews used wire brush and sand paper
to clean the area, then sanded and solvent cleaned
the pipe. Ausprime™ primer was applied to the pipe
to provide better adhesion of the prepreg. 30 cm strips
of Auspreg™ were then wrapped around the pipe and
a shrink wrap tightly applied and then heated with a
heat gun. The pipe was then exposed to sunlight for
10 minutes to cure. The surface was then painted.
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Auspreg™ UV light curing material was selected as the
most cost effective, fastest long term repair solution.
Material was sourced within 10 days of request and
stored without refrigeration until it was required for use
many months later. Ease of handling was aided through
the supply of the material in 300mm strips which could
be cured quickly even when overlapped.
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Light Curing Resin Impregnated Fibreglass Prepregs

Case Studies

PROJECT:
CLIENT:

Subsea Oil Pipe Reinforcement
Matrix Composites Pty Ltd

LOCATION:

WA, Australia

PRODUCT:

Auspreg UV MTT 946

DESCRIPTION:
YEAR OF PROJECT:
OVERVIEW:

UV Curable Double Bias Mat 450 / 600 PE
2008
The client required a prepreg to wrap a section of
thermal insulated subsea coated pipe with a surface
area of 12 sqm and a diameter of 0.8m. The pipe and
valve will be immersed permanently in 60M of seawater.
Although the insulation layer has a compressive
strength of 40 Mpa, the 1 mm thick prepreg was
selected to provide additional impact resistance from
underwater moving objects hitting the pipe system.
Auspreg UV light curing material was selected for ease
of handling and to facilitate a cost effective and speedy
reinforcement application. Installation was made
possible through the supply of the material in 300mm
strips which was then applied by hand in an overlapping
“bandage wrap” technique until the desired thickness
and reinforcing levels were achieved.
The choice to use Auspreg UV was also influenced by
the short supply lead times and the ease of application.
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Repair of Oil Pipes on the FPSO Crystal Ocean

Case Studies

Light Curing Resin Impregnated Fibreglass Prepregs

PROJECT:
CLIENT:

Repair of Oil Pipes on the FPSO Crystal Ocean
ACR / CHEVRON OIL

LOCATION:

BASS STRAIGHT, Australia

PRODUCT:

Auspreg UV MTT 958 VE

DESCRIPTION:
YEAR OF PROJECT:
OVERVIEW:

UV Curable Triaxial Combi Mat 1350 VE FR
2009
Reduced wall thickness was reported in the 8” diameter slug
catcher elbow and weld outlet pipes aboard the floating production,
storage and offloading oil vessel – “FPSO Crystal Ocean”. A rapid
temporary repair solution with minimal downtime was required
to enable the continued flow of oil through the pipes at 90 bar
pressure until brand new replacement parts could be sourced and
installed 2 weeks later.
Engineering crews temporarily diverted oil flow so the compromised
parts could be taken off. They were then wire brushed to remove
paint and solvent cleaned. In a darkened part of the vessel, 10
cm strips of Auspreg™ UV cure Vinylester prepreg were cut and
applied in overlapping strips two layers thick. A heat shrink film was
then wrapped around the prepreg and heat shrunk using a hand
held heat gun to ensure that the prepreg adhered to the metal
surface and bonded well between the layers. The parts were then
exposed to 30 minutes of sunlight. Once cured, the elbow and
weld outlets were painted and reconnected. In total 25 parts with
reduced wall thickness were reinforced with Auspreg™
Auspreg™ was selected as the most cost effective, fastest repair
solution. Material was sourced within 1 day of request and flown to
the site without the need to refrigerate. Ease of handling and the
ability for complete curing through multiple layers aided the entire
repair process.
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CONCRETE REINFORCEMENT TESTING
Light Curing Resin Impregnated Fibreglass Prepregs

Image 1
Australian Composites Pty Ltd, requested that Structural Testing Service prepare and test the
efficacy of their concrete structural reinforcement materials, article MTT-948, a unidirectional
high strength S2 glass prepreg with Vinyl Ester UV cure resin impregnation specifically
designed for reinforcement and repair of concrete surfaces such as bridges, motorways,
buildings, and underground parking lots. Concrete blocks measuring 150 x 40 x 40 cm were
tested in flexure with and without the prepreg. The concrete block was thoroughly sealed using
epoxy resin which was left to cure for 24 hours at room temperature.

Image 2
Four layers of AUSPREG 948 prepreg were applied by hand and each layer pushed down
with a roller. The room had 75% of light decreased via use of curtains and blinds to prevent
the prepreg from curing. Once all layers were deposited, vacuum bagging consolidation was
applied to ensure that the prepreg adhered to the primed surface and that any air voids were
removed between the prepreg layers. The vacuum pump was then switched on.

Image 3
When the correct pressure of 0.8 bar was achieved, 2 Mercury Vapour Lamps (250 Watts
each 365-420 nm) were used to cure the consolidation with an exposure time of 30 minutes
to ensure full cure. The distance between the bulbs of the Mercury Vapour Lamps and the
surface of the concrete blocks was ~150-200 mm. After 30 minutes exposure time barcol
hardness was tested at over 60 confirming full cure. The prepreg consolidation was dry and
not tacky, again indicating full cure. During the curing process the exotherm measured as
high as 65°C for only 3 minutes. The exotherm average was 45°C during the 30 minute cure.

Image 4
Mechanical characterization of concrete reinforced with Auspreg UV was conducted to
AS 1012.11-2000 which covers comparative flexural testing of reinforced and unreinforced
concrete to determine Modulus of Rupture. This test determines the added performance
properties offered by the prepreg reinforcement. The flexure testing was performed on a
500 kN Avery universal testing machine with the prepreg laminate on the underneath support
side of the beam, to gauge its improved tensile performance.

Image 5
At an average force of 8,7461.7 Newtons, unreinforced concrete measured a mean
Modulus of Rupture of 4.5 MPa whilst the concrete blocks reinforced with Auspreg UV
MTT 948 measured a mean Modulus of Rupture at 10.5 MPa, almost 2.5 times the strength
of unreinforced concrete. It is also noted that at these extremely high forces, the concrete
was destroyed but the prepreg reinforcement remained intact.

Image 6
Although the prepreg did delaminate from the concrete blocks during testing, the Modulus of
Rupture would have been significantly increased if the prepreg was wrapped around the sides
or around the concrete block.
Water absorption testing to ISO 62 (1999) Method 1, was also carried out as many concrete
structures require protection from water and chemicals. After 7 days immersion in 23°C water,
the prepreg had a weight gain of less than 0.2% indicating superb resistance to water absorption
and complete suitability for use as a concrete structural reinforcement material in wet and
dry conditions.
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UV Curable Composite Repair Solutions to Metal Structures
Light Curing Resin Impregnated Fibreglass Prepregs

Step 6

Step 1
Pipes requiring reinforcement or
repair with Auspreg UV curable
prepreg must be degreased,
cleaned, and dry. Any loose rust,
dirt, paint, or debris should be
removed. To achieve this,
roughen surface with a wire
brush, grinder, sand paper or
abrasive blasting to remove all
primer, paint, rust, gel-coat, or
other surface layers.

Step 2

Peel off the orange layer and shrink
wrap the pipe with heat shrink film all
the way around the pipe. If the pipe
does not require painting, the heat
shrink film can be left on.

Step 7
Using a hand held heat gun, apply
heat to shrink the film and compress
the prepreg onto the pipe. This
should only take a few minutes.

Once cleaned, fill any holes or
cracks with 2 parts putty epoxy
resin and allow to cure.

Step 3
Prime the surface using UV
curable primer available from
Australian Composites. Apply
the primer to several more
inches beyond each side of the
damaged area. Ensure that
75% of light is blocked out while
working with Auspreg materials

Step 4
Cut the Auspreg material to size
for small simple repairs or use
Auspreg supplied in coils for
larger repairs. Simply peel the
black backing layer off and apply
the prepreg firmly to the pipe
surface.

Step 8
Expose the pipe to sunlight for 3-5
minutes per layer. Make sure the
entire surface is exposed. If sunlight
cannot reach all areas, artificial
lighting such as flood lights or
halogen lights should be arranged.
The lamps should be placed 30cm
away from the pipe for curing.

Step 9
The cured prepreg should be dry,
stiff, and rigid. The repair should
be stable and not require anything
further for more than 10 years.
The area can then be painted
if required.

Step 5
Apply multiple layers to high
pressure pipes through a
bandage wrap technique.
Your enginnering team should
be consulted to determine the
correct amount of layers,
resin type, and glass
reinforcement type.
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