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STRUCELLPVC

Strucell PVC is a rigid cross-linked closed-cell PVC structural foam material. It is a reticular molecular
chain with excellent specific stiffness, specific strength, excellent comprehensive mechanical properties,
and stable chemical properties. It can be combined with a variety of surface materials to form a
sandwich composite material, which can greatly enhance the mechanical properties while hardly
increasing the weight. It is an ideal sandwich material and has been widely used in almost every field
that uses sandwich composite materials, including wind blades, ships and yachts, transportation
vehicles, sports equipment and other markets.

Program and Changzhou Science and Technology Projects, and has been approved as a major scientific

_ and technological achievement transformation project in Jiangsu Province. It has independent patents and
Marine Wind energy Building & Construction Aerospace Automotive its products have passed the full range of certifications from Det Norske Veritas/Germany's DNV/GL and
China Classification Society CCS.

NS

; B o Strucell PVC is the first PVC structural foam brand in China. It has received support from the National Torch

Density range 45-250kg/cm?

Excellent specific stiffness and specific strength

Good fatigue resistance and impact resistance

Thermal insulation

Good flame retardancy
Low water absorption, hot susceptible to moisture and mildew

Nearly isotropy

Good dimensional stability and machinability

.

Processing temperature -240 C~120 C, long-term use temperature -240C~80C

60 80 100

200 250

_ e DNV certification CCS certification
Dker;sm)/ AR erage 45 130
( m?
9 150845 Minimum | 40-50 | 55-69 | 72-90 | 890-15 | 120-150 | 180-230 |225~280
Compressive Average 0.6 0.93 14 2 3 48 6.2
strength ML — r e, ® ® ® FEERN MK
(Mpa) 150844 Minimum 05 0.75 115 17 26 45 54 z = | S i e
Compressive Average 50 70 90 135 170 240 300 SESE=
Modulus AM-014 / 2
(Mpa) 150844 Minimum 45 60 80 115 145 200 240 e e
Shear Strength - Avercage 055 0.76 115 165 24 42 5.4
SHpa) Minimum 05 07 1 14 2] 32 39
Shear Modulus P Average 15 22 27 35 50 85 104
(Mpa) Minimurm 12 18 23 34 40 75 88
: Average 10 20 30 35 40 45 45
ShEer:;trcln 1S01922 — Flame retardant report Environmental protection RoHS report
Minimum 8 15 20 25 30 35 35
Tensile Strength AM-104 / Average 1.4 1.8 255 35 45 71 %2
(Mpa) ASTMC297 Minimum 11 15 22 25 35 63 8
TonaleModulis e Average 55 90 105 145 175 250 360
tMEa) ASTMC297 Minimum 45 70 90 110 135 210 320

03 www.unioncomposites.com




05

ProcesSing Technology

As an ideal sandwich filling material, PVC structural foam needs to be
combined with various surface materials to form a lightweight and
high-strength composite material. In combination with different surface
materials, PVC foam needs to match different molding processes, which
is very important for the final product performance, cost and efficiency.

Tiansheng has the most advanced complete processing system in China, which can provide customers with

various slicing, slotting, punching and various combined processing solutions, mainly in the following 6 ways:

Legend Ty Describe

After the sheet is cut, there is no
surface treatment. For curved
shapes, the flat sheet can be

thermoformed.

Plain Board

Deep grooves are made on one
side of the core material in both
length and width directions (leaving
1-2mm at the bottom) to form
small squares. Fiberglass mesh is
glued on the other side.

Contour
Board

The core material is cut to 55-60%
of the sandwich thickness on both
Hyperbola sides, and the upper and lower
Board cutting positions are staggered.
Compared with the contour board,
the resin absorption is much
smaller.

Matching process

It is suitable for various
molding processes within
a small area.

Vacuum infusion for
curved shapes

Vacuum infusion and
molding processes for
curved shapes

Legend

Type

Perforated
Board

Slotted
Plate

Perforated
and Slotted
Board

Describe

Punch holes with a diameter of
about 2mm on the board. The
specific size is adjusted according
to the thickness and density of the
sandwich. Punching holes can drive
away the air accumulated under
the core material and allow the
resin to flow from one side of the
core material to the other.

The surface of the board is
grooved. Shallow grooves can be
made on one or both sides in the

length and width direction. They
serve as flow channels for
resin/glue and can also drive away
accumulated air.

On the basis of the slotted plate,
holes are punched in the slots with
a hole diameter of 2mm. Slots can

be made in the length and width
directions, and the slot spacing is

20*20mm.

& UNION

Matching process

Suitable for hand lay-up,
vacuum infusion and
compression molding.

Suitable for hand lay-up,
vacuum infusion and
bonding processes.

Suitable for hand lay-up,
vacuum infusion and
compression molding.

SURFACE TREATMENT

www.unioncomposites.com
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¥ Molding

The raw materials of composite materials include resin, fiber and core material. There are many process
methods for directly combining them. The following introduces several composite material molding
processes related to core materials.

(D HAND LAY-UP

Description:

Manually (using a brush or other tools), soak the
fiber layer (mainly chopped strand mat, woven
fabric) and the core material with resin (mainly
unsaturated/vinyl), especially the interface
between the core material and the fiber layer.
Ensure that the resin is fully soaked, and
repeatedly squeeze the roller to remove all
bubbles.

Advantages:

Flexible operation, especially for complex smaill
parts, high efficiency and good effect. PVC foam is

compatible with various resin systems and is easy
to use. At the same time, it can greatly reduce the
number of fiber layers, save materials and reduce
operation time.

Dry Reinforcement Optional

Fabric ~\ /— Gel Coat

‘ Consolidation

Roller

Mould Tool

07

@ Vacuum Infusion Forming

Description:

With the help of vacuum bags and sealing strips, a closed
space is formed on the mold surface. The resin is
introduced by vacuuming to form negative pressure. At the
same time, the fiber layer in the mold is quickly infiltrated
from top to bottom with the help of a guide net, and then
the pressure is maintained to solidify the resin, and finally
the product is demolded.

Advantages:

Itis particularly suitable for the molding of large-areaq,
high-strength products. At the same time, the slotting and
punching of the PVC foam surface can further optimize the
flow of resin and the infiltration of the layers, forming a light
and high-strength sandwich composite material.

Vacuum Pump

sealing strip

Vacuum Bags

Reinforcement
Materials

To Vacuum Pump To Vacuum Gauge

Vacuum I | Breather/
Bagging Film Absorption Fabric

-

Sealant Tape

Peel Ply

Release Film Release Coated Mould Laminate
(Perforated)

www.unioncomposites.com
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¥ Molding

@ Bonding molding

Description:

Various surface materials are bonded to PVC foam using
adhesives to form sandwich composite panels.

Advantages:

« Environmentally friendly and pollution-free
« lightweight and high-strength
« heat-insulating and sound-insulating

W—‘.,_'_—q .
D | Carbon fiber
\ ——— Surface layer
o
A | Fiberglass
PVC core surface 0  Metal
material
Plywood
o
Surface layer | Plastic plates

@ Low temperature prepreg/compression molding

Description:

Prepreg is a fiber cloth that has been pre-infiltrated with a resin containing a catalyst and is in a semi-gel
state. After the prepreg is cut, it can be laid on the mold surface by hand or machine, and then covered with

a high-temperature vacuum bag or the upper mold is closed, compacted, and heated to 80-120 C to cure
and shape.

Advantages:

Prepreg is usually epoxy system, and the density of PVC foam is generally above 100kg/m’.

& UNION

® L-RTM

Description:

The dry fibers are spread in the lower mold, and pressure can be
applied in advance to make the fibers fit the mold shape as much as
possible and bond them together; then, the upper mold is fixed to the
lower mold to form a cavity, and then the resin is injected into the
cavity. Usually, vacuum-assisted resin injection and fiber impregnation
are used, namely vacuum-assisted resin injection (VARI). Once the fiber
impregnation is completed, the resin introduction valve is closed and
the composite material is cured. Resin injection and curing can be done
at room temperature or under heating conditions.

Advantages:

The product has smooth surfaces on both sides and can be
directly used as Class A visible surfaces.

Press or clam’ns to hold
halves of tool together

U

Mould Tool 3
> > Optional
Resin Injected Xaqu;:m
Under ssistance
Pressure

Mould Tool \

Dry Reinforcement Preform

Sealant Ta
pe Perforated Release Film

Vacuum Bag

Breather

Oven used to apply heat
to cure the prepreg

peel Ply

i ™— To Vacuum
Pump

Mould Tool

Prepreg

www.unioncomposites.com



APPLICATION
SCENARIO

Main function: Thermal insulation

Application scenarios:
Refrigerated containers, LNG tank maintenance systems

Main function:
Excellent cost performance, light weight and high strength

Application scenarios:
wind turbine blades, nacelle covers / fairings, RVs, shelters

Main function: Excellent overall performance

Application scenarios:
Yachts, general aviation (aircraft, airline catering), sports equipment

P100/P200 P130/P230

Application scenarios: Application scenarios:
Military composite materials luxury boat

www.unioncomposites.com
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VACUUM INFUSION AUXILIARY
MATERIALS

Vacuum auxiliary materials have a wide range of applications in fields such as aerospace, wind energy,
boatbuilding, rail transit and many others, especially playing an important role in vacuum infusion
process.

Release film
Vacuum bag connector | peel ply

Bagging film

Quick disconnect Pressure sensitive tape

Pressure

Sealant tape
sensitive tape

BGI50 1-16m 50/65/75 150C Yelow
BG210 PA 1-3m 50/65/75 210C Blue / Green
BG230 PA 1-3m 50/65/75 230C Blue / Green

Fabric reinforcement

(D) BAGGING FILM

Vil

Bagging film mainly used for room and high tempreture molding, vacuum injection and
pre-compaction of composite materials. It has been widely used in the molding process of
aerospace, wind power blades, boat building,railway and other composite materials.

Description:

Features:

3]

High Elongation

Good elongation can be maintained
in the process temperature, the bag
film is not easy to rupture.

Uniform Thickness

Uniform thickness allows the film to
work without localized rupture
problems.

High Temperature Resistance

Designed to withstand temperature
higher than the calibration temperature,
will not produce the problem of melting
of the target temperature resistance.

Customized Cutting

Customers can cut their own size
without affecting the use.

www.unioncomposites.com



(2 PEEL PLY

Description:

Through the use of peel ply a quick processing after the lamination and a perfect surface adhesion are
achieved.When epoxy resins set kapamt develops due to a reaction with the moisture in the air. A binding of
further laminate layers or durable adherences are prevented through the kapamat film. After removing the
peel ply the rough and clean surface enables a maximum effect for following adhesions. Various width and
webbings ansure efficient working methods when using our high-quality peel-ply.

Features:

Fine yarn pattern

Yarn pattern on the surface determines
the quality of the part after peeling

High breakage strength

No issues with delamination during
peeling process

Tightly combined Pure color

Allows for easy cutting and adjusting
size without affecting usage or
scattering apart

Standard density, color, and indicative
lines ensure visibility of the part in use

Product name Material type Width Weight (g/m?) Temp Color
PY-PE85 PE 1.8*200m 60-105 150C Yelow
PY-PA85 PAG6 1.8*200m 60-105 210C Blue / Green

PY-PA6685 PA66 1.8*200m 60-105 230C Blue / Green
PY-PABOS PAB with silica 1.8*¥200m 60 210C Blue
PY-TFP85 PTFE 1.27*200m 85 260C Brown

() Sealant tape

Description:

Sealing tapes are applicable to various vacuum
processes, ensuring a good vacuum and no gas
leakage. They are used in the aerospace and
composite materials industries.

Features:

High adhesive strength provides strong holding power

Low moisture vapor transmission rate provides elasticity and durability
Performance is durable

Weather resistant, long-lasting and long-term use

Excellent anti-wicking properties

Can be reused

Applicable temperature range: ambient to 400°C”

ST-120 rubber 3*12mm*15m 120C Black
ST-150 rubber 3*12mm*15m 150C grey

ST-200 rubber 3*12mm*15m 200C yellow
ST-230 rubber 3*12mm*15m 230C Green

Vacuum Line o
ow Directi

Vacuum Manifold Rocton g

Feed Line

(Spiral ~-Wrap)
Sealant Tape P Vacuum Bag Resin Manifold
(Spiral -Wrap)

Flow media

Peel-ply Laminate Release-Coated Tool Surface




) Release film

Description:

Release film has a high elongation rate and strength, making it an excellent replacement for peel layers in
various applications such as wind turbine blades, boats, aircraft seats, and other vacuum-molded (RTM)
components. Release film exhibit superior mechanical and physical properties, with uniform transparency,
low heat shrinkage rates, and good gas permeability. They also have excellent stretchability, allowing them
to conform well with complex structures.

mables used in

:h as wet layup and
name suggests, they
aaking the product

Release film is available in two versions: hole and no-hole,
and it can be drilled according to customer requirements.

It offers 100°C to 400°C temperature resistance, making it suitable for various applications,
including wind energy, shipbuilding, aerospace and aviation, and sports equipment.

The isolating membranes are applicable in several processes such as vacuum injection, RTM
process, autoclave process, and prepreg process.

Shipbuilding Sports Equipment Railway Wind-energy

ure resistance Even thickness

inimum of Eliminates unevenness during the
2 versatility for vacuum process, protecting the part
1s. surface
Features:
idard absorbs Pure color - Excellent physical and mechanical properties
)
& White color, easily visible for « Homogeneous transparency

we can guarantee
:apacity

removal of resin’

« Low thermal shrinkage
+ Good gas permeability
» Good tensile ductility

ST * Fitwell withcomplex strucures

1.5%100m 150g/m? 223C White + 100°C-400°C different temperature resistance
1.5*100m 200g/m? 223C White » Two types of holes and no holes

1.575m 250g/m? 223C White « Holes can be punched according to customer needs
1.5*50m 349g/m? 223C White

PE

RF-PEI20 1.5*100m 20-50um 120C Red/Blue

RF-PEI60 PE 1.5*100m 20-50um 160C Red/Blue

RF-ETFE ETFE 1.5*75m 15-25um

230C Red/Blue




