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A COMPOSITE PRODUCTION SYSTEM

The present invention relates to a production system in which composite material

production is carried out.

Vacuum bagging method used in the production of composite materials eliminates the
disadvantages of the classically applied manual lay-up methods and provides the
production of stronger and lighter composite structures. The vacuum bagging method
enables both shaping of the composite part and production of parts with better strength.
Temperature and pressure values are important parameters in the production of
composite parts. Temperature values increase the curing period of the resin and thus the
transition period of the composite material to the soft state. Another important parameter
in the production of composite parts is compression. Upon compression, the air between
the composite fabric and the resin is enabled to be evacuated, so that a layered
composite part free from air bubbles can be produced. Compression enables the resin to
penetrate into all layers. Moreover, air bubbles inside the composite layers can be

minimized, thereby reducing the formation of cracks.

United States patent document US8215360, which is included in the known-state of the
art, discloses production process of composite panels by vacuum bagging method. There
is disclosed a vacuum source for vacuuming composite parts and a reproducer that allows
the vacuum from this source to be used on different operational elements. By using the

reproducer, a plurality of parts can be vacuumed simultaneously.

United States patent document US2018339413, which is included in the known-state of
the art, discloses production of composite parts with complex geometry by vacuum
bagging technique. By vacuuming the vacuum bags with different vacuuming

apparatuses, a vacuum environment is created for the production of different structures.

Thanks to a composite production system according to the present invention, the
workload provided by a main vacuum line is reduced by an additional vacuum line, thus

increasing performance and energy efficiency in the vacuum bagging technique.
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Another object of the present invention is to provide a suitable pre-vacuuming process for
each part with an additional vacuum line and to develop a portable vacuum usage, by

means of the composite production system.

A further object of the present invention is to provide a simple, easy to use, practical and

effective composite production system.

The composite production system realized to achieve the object of the invention, which is
defined in the first claim and other claims dependent thereon, comprises fabrics that are
laid layer by layer on the mold; a vacuum bag which is spread over the fabrics to cover
them, wherein a vacuum environment is created in the vacuum bag; a bleeder which is
located between the mold and the fabric and/or between the fabrics and allows the excess
resin in the fabric to be absorbed; a release film which is located between the vacuum bag
and the fabric and allows the excess resin in the fabric to leak through the holes in the
separator layer and be absorbed by the bleeder; a main vacuum line that connects to the
vacuum bag to evacuate the air inside the vacuum bag and/or the excess resin and/or air
in the fabric; a first vacuum pump which triggers the main vacuum line to provide the
pressure necessary for the main vacuum line to evacuate the air; a discharge line located
on the vacuum bag, one end of which is connected to the main vacuum line. One end of
the discharge line is connected to the main vacuum line and the other end thereof is
connected to the vacuum bag. When the vacuum pump triggers the main vacuum line, it
evacuates the air in the vacuum bag and operates continuously to simultaneously draw

the air from the different parts.

The composite production system according to the invention comprises an auxiliary
vacuum line which is connected to the discharge line on at least one end, draws the air
from the vacuum bag at a lower pressure and higher flow rate before evacuating the air in
the vacuum bag, thus performing a pre-vacuuming process and operating as an additional
line without any loss of power to be consumed by the main vacuum line; a second vacuum
pump which provides the pressure necessary for the operation of the auxiliary vacuum
line; a valve system which allows only one of the main vacuum line and/or auxiliary
vacuum line fed by the discharge line to evacuate air from the vacuum bag when a

pressure value of the auxiliary vacuum line and/or the main vacuum line reaches a
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pressure value determined by the user. Initially, the auxiliary vacuum line draws the air in
the vacuum bag in a high flow rate, and then, the air flow from the auxiliary vacuum line is
cut off through the valve system when the pressure value desired by the user is reached,
so that the remaining air and/or resin in the vacuum bag and/or fabric is evacuated by the

main vacuum line.

In an embodiment of the invention, the composite production system comprises a sensor
which at measures the pressure value provided by the auxiliary vacuum line and/or the
main vacuum line in the vacuum bag; a control unit which enables the main vacuum line
and/or auxiliary vacuum line to be fed by the discharge line in accordance with a
command transmitted to the valve system and depending on the data received from the

Sensor.

In an embodiment of the invention, the composite production system comprises a
chamber through which the main vacuum line passes and which is located on the
discharge line; an auxiliary vacuum unit located in the chamber and consisting of the valve
system, the auxiliary vacuum line and the second vacuum pump. Therefore, a suitable
and practical solution is provided for each part by pre-vacuuming by the portable

chamber.

In an embodiment of the invention, the composite production system comprises the valve
system with one end connected to the auxiliary vacuum line and the other end to the main
vacuum line, wherein the valve system performs a two-stage vacuuming by connecting to
the vacuum bag at a single point, wherein the valve system cuts the air fed from the
discharge line when the auxiliary vacuum line reaches a certain pressure value, so as to

enable the main vacuum line to be activated.

In an embodiment of the invention, the composite production system comprises the
auxiliary vacuum line which is connected to the discharge line by means of the valve
system in a removable manner, thus providing portable and easy use, and minimizing the
workload of the main vacuum line since it is connected from the outside as an additional

vacuum line.
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In an embodiment of the invention, the composite production system comprises the
auxiliary vacuum line triggered by an electric or mechanical motor, which evacuates most

of the air in the vacuum bag.

In an embodiment of the invention, the composite production system comprises the valve
system having a solenoid or control valve system, which provides air passage between

the auxiliary vacuum line and/or the main vacuum line.

In an embodiment of the invention, the composite production system comprises a display
providing instantaneous display of pressure values of main vacuum line and/or auxiliary

vacuum line by the user. Thus, it enables the user to monitor the pressure value.

In an embodiment of the invention, the composite production system comprises a dry
fabric or a fabric impregnated with resin. Resin is added to the dry fabric afterwards, or

resinous fabric can be used.

In an embodiment of the invention, the composite production system comprises a
protective layer which is sprayed onto the mold or located between the mold and the
fabric, which allows the fabric to be easily separated from the mold when heat and/or

pressure is applied to the fabric, and prevents the fabric from sticking to the mold.

In an embodiment of the invention, the composite production system comprises the
auxiliary vacuum line for which the pressure value is automatically adjusted depending on
the size information of the fabric, and which evacuates the air from the vacuum bag based

on the determined pressure value.

In an embodiment of the invention, the composite production system comprises the
control unit which enables the pressure value required by the first vacuum pump to be

maintained at the set value depending on the power consumed by the second vacuum

pump.

The composite production system realized to achieve the object of the present invention is

illustrated in the attached drawings, in which:
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Figure 1 — is a schematic illustration of the composite production system.
Figure 2 — is a schematic illustration of the auxiliary vacuum unit.

Figure 3 — is a schematic illustration of the composite production system.

All the parts illustrated in figures are individually assigned a reference numeral and the
corresponding terms of these numbers are listed below:
1. Composite Production System
Mold
Fabric
Vacuum Bag
Separator Layer
Main Vacuum Line

First Vacuum Pump

© N O o b~ DN

Discharge Line

9. Auxiliary Vacuum Line

10. Second Vacuum Pump

11. Valve System

12. Sensor

13. Control Unit

14. Chamber

15. Auxiliary Vacuum Unit

16. Display

17. Protective Layer

(E) Bleeder

The composite production system (1) comprises a mold (2); a plurality of fabrics (3) laid
on the mold (2); at least one vacuum bag (4) which is placed on the mold (2) so as to
substantially cover the fabrics (3) and allows vacuuming; at least one bleeder (E) located
between the mold (2) and/or the fabrics (3); at least one separator layer (5) which is
located between the vacuum bag (4) and the fabric (3) and enables the excess resin in
the fabric (3) to be substantially absorbed by the bleeder (E), thus providing
homogeneous pressure distribution; at least one main vacuum line (6) located on the
vacuum bag (4), which allows evacuation of the air and/or the resin in the fabric (3) and/or
the air between the vacuum bag (4) and the mold (2); a first vacuum pump (7) which is

connected to the main vacuum line (6) and generates the pressure required to evacuate
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the air; at least one discharge line (8) located on the vacuum bag (4), with at least one

end thereof connected to the main vacuum line (6).

The composite production system (1) according to the invention comprises at least one
auxiliary vacuum line (9) with at least one end thereof connected to the discharge line (8),
wherein the auxiliary vacuum line (9) creates a lower pressure than the main vacuum line
(6) to substantially evacuate the air contained in the vacuum bag (4), thereby enabling the
pre-vacuuming process to be performed; a second vacuum pump (10) connected to the
auxiliary vacuum line (9) and providing the necessary pressure to evacuate the air; at
least one valve system (11) located on the discharge line (8), which allows only one of the
main vacuum line (6) or the auxiliary vacuum line (9) to be fed by the discharge line (8) in
order to keep the pressure value of the main vacuum line (6) and/or the auxiliary vacuum

line (9) at the pressure value determined by the user.

The composite production system (1) comprises a mold (2); a plurality of fabrics (3)
located on the mold (2); at least one vacuum bag (4) which is laid on the mold (2) so as to
cover the fabrics (3) and in which a vacuum environment is created; at least one bleeder
(E) located between the mold (2) and/or the fabrics (3) so as to absorb excessive resin in
the fabric (3); at least one separator layer (5) which is located between the vacuum bag
(4) and the fabric (3) and enables the excess resin in the fabric (3) to be absorbed by the
bleeder (E) by leaking; at least one main vacuum line (6) located on the vacuum bag (4),
which allows the air and/or the resin in the fabric (3) and/or the air between the vacuum
bag (4) and the mold (2) to be at least partially evacuated; a first vacuum pump (7) which
is connected to the main vacuum line (6) and provides the pressure environment required
to evacuate the air; at least one discharge line (8) with one end thereof connected to the
vacuum bag (4) and the other end thereof connected to the main vacuum line (6). Vacuum
bagging technique is applied to evacuate the air bubbles between the fabric (3) and the
resin or the air between the mold (2) and the fabrics (3) or between the layers of the fabric
(3) and to shape the composite part, wherein the air is evacuated when the main vacuum
line (6) triggers the first vacuum pump (7). Excess resin in the fabric (3) is removed from
the fabric (3) by using the separator layer (5) and the bleeder (E). The main vacuum line
(6) fed from the discharge line (8) is in continuous operation to vacuum different

composite parts (Figure - 1, Figure - 2).
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The composite production system (1) comprises at least one auxiliary vacuum line (9)
located on the vacuum bag (4), which provides pre-vacuuming by substantially evacuating
the air contained in the vacuum bag (4) before the main vacuum line (6) is activated to
evacuate the air inside the vacuum bag (4) of the fabric (3), wherein the auxiliary vacuum
line (9) operates with a lower pressure at higher flow rate; at least a second vacuum pump
(10) which is connected to the auxiliary vacuum line (9), provides the necessary pressure
environment to evacuate the air, and triggers the auxiliary vacuum line (9); at least one
valve system (11) located on the discharge line (8), which allows the main vacuum line (6)
and/or the auxiliary vacuum line (9) fed by the discharge line (8) to operate in a
synchronized manner by closing one of them when the other is in operation, in order to
keep the pressure value of the main vacuum line (6) and/or the auxiliary vacuum line (9)
at the pressure value determined by the user. While the main vacuum line (6) is in
operation for the other fabric (3) pieces, the auxiliary vacuum line (9) performs vacuuming
for said fabrics (3). The auxiliary vacuum line (9) is closed by means of the valve system
(11) when it reaches the desired pressure value, such that the main vacuum line (6),
which performs the vacuuming process on the other fabric (3) pieces, activates to vacuum

at higher pressure and low flow rate.

In an embodiment of the invention, the composite production system (1) comprises at
least one sensor (12) located on the mold (2), which enables the pressure value provided
by the main vacuum line (6) and/or the auxiliary vacuum line (9) to be measured; at least
one control unit (13) which controls the valve system (11) by the command it transmits,
depending on the pressure value determined by the user according to the data received
from the sensor (12). The valve system (11), which enables only one of the main vacuum
line (6) or the auxiliary vacuum line (9) to be fed by the discharge line (8) depending on
the pressure value, opens one of them and closes the other with the command received
through the control unit (13). Thus, work load of the main vacuum line (13) can be

minimized (Figure-3).

In an embodiment of the invention, the composite production system (1) comprises a
chamber (14) located on the discharge line (8); at least one auxiliary vacuum unit (15)
located in the chamber (14) and consisting of the valve system (11), the auxiliary vacuum
line (9) and the second vacuum pump (10), wherein the chamber (14) allows the main

vacuum line (6) to be located removably on the chamber (14) and thus allows pre-
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vacuuming to be carried out in a portable manner. It comprises the auxiliary vacuum unit
(15), which is portable in the chamber (14) to provide vacuuming of the air inside the
vacuum bag (4) before the main vacuum line (6) operates for said fabric (3). Therefore, it
comprises an auxiliary vacuum unit (15) that enables the fabric (3) to be vacuumed

without limitation of volume, shape or size.

In an embodiment of the invention, the composite production system (1) comprises the
valve system (11), which is connected to the auxiliary vacuum line (9) at one end and to
the main vacuum line (6) at the other end, thus enabling evacuation of the air over a
single discharge line (8). Gradual vacuuming is provided over a single line by means of

the evacuation line (8) connected to the vacuum bag (4) at a single point.

In an embodiment of the invention, the composite production system (1) comprises the
auxiliary vacuum line (9) removably attached to the discharge line (8) via the valve system
(11). The auxiliary vacuum line (9) can be attached to the discharge line (8) from the

outside, such that it is removed when the desired pressure value is reached.

In an embodiment of the invention, the composite production system (1) comprises the
auxiliary vacuum line (9) triggered by either electric or mechanical motor. Since the
auxiliary vacuum line (9) evacuates a large volume of air in the vacuum bag (4), it has an

engine power that provides trigger process with a lower pressure.

In an embodiment of the invention, the composite production system (1) comprises the
valve system (11) which is a solenoid valve or a control valve. The valve system (11)
ensures that one of the main vacuum line (6) and/or the auxiliary vacuum line (9) fed by

the discharge line (8) is closed when the other is in operation.

In an embodiment of the invention, the composite production system (1) comprises at
least one display (16) that allows the pressure data of the main vacuum line (6) and/or the
auxiliary vacuum line (9) to be monitored instantly by the user. It comprises at least one
display (16) that includes the instant pressure values and the information whether the
main vacuum line (6) and/or the auxiliary vacuum line (9) that reaches the pressure value

desired by the user is in operation or not.
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In an embodiment of the invention, the composite production system (1) comprises a

fabric (3) which is a dry fabric or a prepreg.

In an embodiment of the invention, the composite production system (1) comprises at
least one protective layer (17) located between the mold (2) and the fabric (3), which
substantially prevents the fabric (3) from sticking to the surface of the mold (2) when
temperature and/or pressure is applied on the fabric (3). The protective layer (17) provides

easy removal of the fabrics (3) from the surface of the mold (2).

In an embodiment of the invention, the composite production system (1) comprises the
auxiliary vacuum line (9) for which a pressure value can be adjusted according to the
information input by the user to the control unit (13) regarding the dimensions of the fabric
(3). Since pressure value is determined automatically, vacuuming is provided without loss

of energy.

In an embodiment of the invention, the composite production system (1) comprises the
control unit (13) which adjusts power of the first vacuum pump (7) depending on the
power consumed by the second vacuum pump (10), and enables the pressure value to
remain at an optimum value predetermined by the user. The control unit (13) enables the

pressure value determined by the user to remain at the set value.
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CLAIMS

. A composite production system (1) comprising a mold (2); a plurality of fabrics (3)

laid on the mold (2); at least one vacuum bag (4) which is placed on the mold (2)
so as to substantially cover the fabrics (3) and allows vacuuming; at least one
bleeder (E) located between the mold (2) and/or the fabrics (3); at least one
separator layer (5) which is located between the vacuum bag (4) and the fabric (3)
and enables the excess resin in the fabric (3) to be substantially absorbed by the
bleeder (E), thus providing homogeneous pressure distribution; at least one main
vacuum line (6) located on the vacuum bag (4), which allows evacuation of the air
and/or the resin in the fabric (3) and/or the air between the vacuum bag (4) and the
mold (2); a first vacuum pump (7) which is connected to the main vacuum line (6)
and generates the pressure required to evacuate the air; at least one discharge
line (8) located on the vacuum bag (4), with at least one end thereof connected to
the main vacuum line (6), characterized by at least one auxiliary vacuum line (9)
with at least one end thereof connected to the discharge line (8), wherein the
auxiliary vacuum line (9) creates a lower pressure than the main vacuum line (6) to
substantially evacuate the air contained in the vacuum bag (4), thereby enabling
the pre-vacuuming process to be performed; a second vacuum pump (10)
connected to the auxiliary vacuum line (9) and providing the necessary pressure to
evacuate the air; at least one valve system (11) located on the discharge line (8),
which allows only one of the main vacuum line (6) or the auxiliary vacuum line (9)
to be fed by the discharge line (8) in order to keep the pressure value of the main
vacuum line (6) and/or the auxiliary vacuum line (9) at the pressure value

determined by the user.

. A composite production system (1) according to claim 1, characterized by at least

one sensor (12) located on the mold (2), which enables the pressure value
provided by the main vacuum line (6) and/or the auxiliary vacuum line (9) to be
measured; at least one control unit (13) which controls the valve system (11) by
the command it transmits, depending on the pressure value determined by the

user according to the data received from the sensor (12).

10
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3. A composite production system (1) according to claim 1 or claim 2, characterized

by at least one chamber (14) located on the discharge line (8); at least one
auxiliary vacuum unit (15) located in the chamber (14) and consisting of the valve
system (11), the auxiliary vacuum line (9) and the second vacuum pump (10),
wherein the chamber (14) allows the main vacuum line (6) to be located removably
on the chamber (14) and thus allows pre-vacuuming to be carried out in a portable

manner.

. A composite production system (1) according any of the above claims,

characterized by the valve system (11), which is connected to the auxiliary
vacuum line (9) at one end and to the main vacuum line (6) at the other end, thus

enabling evacuation of the air over a single discharge line (8).

. A composite production system (1) according any of the above claims,

characterized by the auxiliary vacuum line (9) removably attached to the

discharge line (8) via the valve system (11).

. A composite production system (1) according any of the above claims,

characterized by the auxiliary vacuum line (9) triggered by either electric or

mechanical motor.

. A composite production system (1) according any of the above claims,

characterized by the valve system (11) which is a solenoid valve or a control

valve.

. A composite production system (1) according any of the above claims,

characterized by at least one display (16) that allows the pressure data of the
main vacuum line (6) and/or the auxiliary vacuum line (9) to be monitored instantly

by the user.

. A composite production system (1) according any of the above claims,

characterized by a fabric (3) which is a dry fabric or a prepreg.

11
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10. A composite production system (1) according any of the above claims,
characterized by at least one protective layer (17) located between the mold (2)
and the fabric (3), which substantially prevents the fabric (3) from sticking to the

surface of the mold (2) when temperature and/or pressure is applied on the fabric

3).

11. A composite production system (1) according any of the claims 2 to 10,
characterized by the auxiliary vacuum line (9) for which a pressure value can be
adjusted according to the information input by the user to the control unit (13)

regarding the dimensions of the fabric (3).

12. A composite production system (1) according any of the claims 2 to 11,
characterized by the control unit (13) which adjusts power of the first vacuum
pump (7) depending on the power consumed by the second vacuum pump (10),
and enables the pressure value to remain at an optimum value predetermined by

the user.

12
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