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Description

{Technical Field}

[0001] The present invention relates to a method for
manufacturing a resin-based composite material.

{Background Art}

[0002] Resin-based composite materials, such as fib-
er-reinforced resins, are widely used for structural mem-
bers of airplanes, automobiles, ships and the like for their
light weight and high strength.
[0003] The resin-based composite materials are gen-
erally formed by stacking a plurality of prepregs which
are made of fiber-reinforced resins and performing heat-
ing and pressurizing treatment thereon in an autoclave
or the like.
[0004] For example, when the resin-based composite
material is applied to rotor spars of a helicopter, the resin-
based composite material is required to have sufficient
strength to support a tensile load, which is generated by
centrifugal force, and a rigid precision so that rotating
blades can meet a designed natural frequency (dynamic
behavior). It is known that the rigidity is proportional to
the cube of board thickness of a member which is made
of a resin-based composite material. Accordingly, in or-
der to realize the rotor spars made of resin-based com-
posite materials, it is necessary to minimize variations in
board thickness with respect to a designed value (e.g.,
62% or less).
[0005] However, the resin-based composite material
cured in an autoclave may possibly have a variation in
board thickness larger than the above-stated desired var-
iation value due to such causes as variations in board
thickness of a prepreg itself, variations in resin fluidity
during heating and a loss of the resin related thereto,
variations in stacking process, and presence of air space
remaining between layers. Accordingly, there is a need
for a fabrication method capable of strictly controlling the
board thickness of the resin-based composite material.
[0006] Patent Literature 1 discloses a method for fab-
ricating a composite material by laying up (stacking) a
plurality of prepreg plies in sequence on a molding sur-
face of a base-mold member. In Patent Literature 1, the
composite material is fabricated by repeating: a step of
laying up a predetermined number of prepregs; a step of
performing autoclave compression on the prepregs at
about room temperature; and a step of laying up an aux-
iliary ply pack on an autoclaved layered product to adjust
fluctuations in board thickness.
[0007] Patent Literature 2 discloses a reconfigurable
molding assembly for use in a method for controlling
thickness during lay-up and fabrication of a composite
article, the method including a preparatory stage and a
fabrication stage.
[0008] Patent Literature 3 discloses a process for pre-
paring composite laminate structures wherein thin layers

of prepreg tapes are assembled, cut into strips that are
partially cured, and then stacked with uncured prepregs
disposed between each layer of strips.

{Citation List}

{Patent Literature}

[0009]

{PTL 1} Japanese Translation of PCT International
Application, Publication No. 2000-507517 (Claim 1,
P. 14, 1. 13 to P. 23, 1. 4, and Fig. 3)
{PTL 2} European Patent Application, Publication
No. 1175991.
{PTL 3} United States Patent No. 4,065,340.

{Summary of Invention}

{Technical Problem}

[0010] In the fabrication method in Patent Literature 1,
compression of the prepregs is performed for each of the
predetermined number of prepregs at room temperature.
This causes outflow of resin during final heating and pres-
surizing treatment, as a result of which the board thick-
ness is easily changed.
[0011] An object of the present invention is to provide
a manufacturing method capable of controlling the board
thickness of a resin-based composite material with higher
precision.

{Solution to Problem}

[0012] In order to accomplish the above object, the
present invention provides a method for manufacturing
a resin-based composite material according to claim 1,
comprising: a prepreg stacking stage in which prepregs
made of fiber-reinforced resin are stacked on a jig of a
predetermined shape until the prepregs have a prede-
termined thickness; a hot-compacting stage in which the
stacked prepregs and the jig are covered with a first bag-
ging material, and the first bagging material is heat-treat-
ed under pressure at a temperature within a range where
the resin can flow to form a first semi-molded article and
a second semi-molded article; a board thickness meas-
urement stage in which board thicknesses of the first
semi-molded article and the second semi-molded article
are measured; a number of additional plies determination
stage in which the number of additional plies is deter-
mined based on the measured board thicknesses, a de-
sired board thickness of the resin-based composite ma-
terial, and physical properties of the additional plies; and
a bonding stage in which a layered product is formed by
stacking the determined number of additional plies be-
tween the first semi-molded article and the second semi-
molded article which are placed on the jig of the prede-
termined shape, the layered product and the jig are cov-
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ered with a second bagging material, and the second
bagging material is heat-treated under pressure at a resin
curing temperature.
[0013] For the resin-based composite material of the
present invention, the first semi-molded article and the
second semi-molded article are produced by placing pre-
pregs in the jig of the desired shape and applying pres-
surized heat treatment to the prepregs stored in the jig.
Accordingly, at the stage of the semi-molded articles
which are half-finished products, the variations in board
thickness with respect to a design value can be sup-
pressed. Further, a layered product is formed by placing
additional plies between the first semi-molded article and
the second semi-molded article. The layered product is
then subjected to pressurized heat treatment to produce
a resin-based composite material as a product. In this
case, the number of additional plies is determined in con-
sideration of the board thicknesses of the first semi-mold-
ed article and the second semi-molded article, the de-
sired board thickness of the resin-based composite ma-
terial, and the physical properties of additional plies. This
makes it possible to control the board thickness of the
resin-based composite material with sufficient precision.
[0014] Moreover, the resin-based composite material
in the present invention is manufactured by using the jig
of a predetermined shape, which provides an advantage
that adjustment of component width by machining and
the like is not needed.
[0015] In the aforementioned invention, it is preferable
that the jig includes a bottom jig and a side jig and that
a resin leakage preventing material is placed on a contact
surface between the bottom jig and the side jig.
[0016] In the present invention, the jig including the
bottom jig and the side jig is used in order to obtain the
resin-based composite material of a desired shape. In
this regard, when pressurized heat treatment is applied
to the prepregs for producing semi-molded articles, resin
may flow out from the contact surface between the jigs
and may influence fluctuations in board thickness. In the
present invention, a resin leakage preventing material is
placed on the contact surface between the bottom jig and
the side jig to prevent the outflow of the resin. Therefore,
it becomes possible to enhance the precision of control-
ling the board thickness.
[0017] In the aforementioned invention, at least in ei-
ther one of the semi-molded article formation stage and
the bonding stage, the first bagging material and the sec-
ond bagging material are preferably heat-treated while
insides of the first bagging material and the second bag-
ging material are maintained in reduced-pressure atmos-
phere.
[0018] Generally, when pressurized heat treatment is
applied to the prepregs, the pressure inside the bagging
material is reduced and the bagging material is pressu-
rized from the outside. The inside of the bagging material
is then released to the atmosphere before temperature
increases. However, in the present invention, since the
jig is used, the air remaining between layers may not be

discharged to the outside at the time of the pressurized
heat treatment, or air may flow backward at the time of
the atmosphere release. As a result, air may remain in-
side the resin-based composite material. Air pockets (mi-
cro voids) remaining between layers cause degraded
strength of the resin-based composite material. Particu-
larly in the bonding stage, which is a stage of bonding
cured semi-molded articles, the atmosphere release
tends to cause generation of air pockets between the
semi-molded article and the additional plies.
[0019] In the present invention, the insides of the first
bagging material and the second bagging material are
put in reduced-pressure atmosphere before heat treat-
ment is performed. This makes it possible to promote
discharge of air between layers.
[0020] In this case, an air discharge means is prefer-
ably placed on a cross section of the stacked prepregs
or the layered product.
[0021] The jig is used in the present invention. Accord-
ingly, it is advisable to place the air discharge means on
a lateral surface of the layered product, which is consti-
tuted of prepregs or semi-molded articles and additional
plies, so that a route is secured to discharge the air be-
tween layers to the outside.

{Advantageous Effects of Invention}

[0022] According to the present invention, it becomes
possible to control the board thickness of the resin-based
composite material with high precision. It also becomes
possible to suppress generation of micro voids between
layers and to thereby prevent the strength of the resin-
based composite material from degrading.
[0023] Since the resin-based composite material is
produced by using a predetermined jig in the present
invention, such stages as machining of component width
can advantageously be omitted.

{Brief Description of Drawings}

[0024]

{Fig. 1} Fig. 1 is a bird’s-eye view of a rotor spar of
a helicopter.
{Fig. 2} Fig. 2 is a schematic view for explaining a
method for manufacturing a resin-based composite
material of the present invention.
{Fig. 3} Fig. 3 is a schematic view for explaining the
method for manufacturing the resin-based compos-
ite material of the present invention.
{Fig. 4} Fig. 4 shows a graph view for explaining tem-
perature conditions and pressure conditions in the
semi-molded article formation stage.
{Fig. 5} Fig. 5 shows a graph view for explaining tem-
perature conditions and pressure conditions in the
bonding stage.
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{Description of Embodiments}

[0025] One embodiment of a method for manufactur-
ing a resin-based composite material according to the
present invention will be described with reference to the
drawings.
[0026] Fig. 1 is a bird’s-eye view of a rotor spar of a
helicopter produced by using a resin-based composite
material. The rotor spar 10 is constituted from a fiber-
reinforced resin board. Examples of the fiber-reinforced
resin board include glass-fiber reinforced plastics and
carbon fiber reinforced plastics.
[0027] The method for manufacturing the resin-based
composite material of the present embodiment is de-
scribed with reference to Fig. 2 through Fig. 5.
[0028] The method for manufacturing the resin-based
composite material of the present embodiment includes
a prepreg stacking stage, a semi-molded article forma-
tion stage, a board thickness measurement stage, a
number of additional plies determination stage, and a
bonding stage.

(1) Prepreg stacking stage (Fig. 2(a))

[0029] A prepreg 30 made of fiber-reinforced resin is
stacked on the inside of a jig 20. The jig 20 includes a
bottom jig 21 and a side jig 22. The side jig 22 is placed
so as to surround the periphery of the prepreg. The jig
20 is made identical to the surface shape of a final product
(e.g., the rotor spar 10 in Fig. 1). As shown in Fig. 3, it is
preferable to place a silicone sheet 23 as a resin leakage
preventing material on a contact surface between the
bottom jig 21 and the side jig 22. Examples of the resin
leakage preventing material may include curable silicone
resins and high-temperature greases in addition to sili-
cones.
[0030] As shown in Fig. 3, a peel ply 24 may be placed
as an air discharge means on the surface of the side jig
22 which is in contact with the prepreg 30. Examples of
the air discharge means may include not only fabrics such
as peel plies but also Teflon (registered trademark) coat-
ed release fabrics and perforated films.
[0031] On the surface of the bottom jig 21 which is in
contact with the prepreg 30, a FEP (tetrafluoroethyl-
ene/hexafluoride-propylene copolymer resin) film may
be placed as a release sheet 25. Here, the release sheet
25 may be fixed with spray pastes and the like.
[0032] The prepreg 30 is properly cut so as to be
matched to an inside shape of the jig 20, and is placed
and stacked inside the jig 20.
[0033] In this stage, the number of prepregs to be
stacked in each part is determined so that a thickness t
of a semi-molded article, which is obtained in the semi-
molded article formation stage, satisfies Formula (1) in
consideration of the number and thickness of additional
plies for use in the subsequent stages. 

where T represents a board thickness design value of
the rotor spar, d represents a thickness of one additional
ply after curing, and n represents an assumed number
of additional plies (n is an integer of 1 or more).
[0034] In accordance to the strength required of each
part, the prepregs are placed inside the jig so that the
fiber thereof has predetermined orientation. When a plu-
rality of prepregs are stacked in a mounting section 11
positioned at both ends of the rotor spar 10 in Fig. 1, the
prepregs are placed so that each prepreg fiber has an
orientation direction of 0°, 45°, and 90° with respect to a
longitudinal direction of the rotor spar (a direction L in
Fig. 1). The stacking order and the stacking number of
prepregs in each orientation direction are properly deter-
mined in accordance to the strength demanded. In a shaft
section 12 of the rotor spar, the prepregs are placed and
stacked so that the fiber has mainly an orientation direc-
tion of 0° with respect to the longitudinal direction L.

(2) Semi-molded article formation stage (Fig. 2(b))

[0035] Hot compaction processing is applied to the pre-
pregs 30 stacked inside the jig 20 so that the layers of
the prepregs 30 are heat-bonded to each other.
[0036] A peel ply 31 and a release sheet (FEP film) 32
are placed on the prepregs 30. The release sheet 32 may
be fixed with spray pastes and the like. A mold (pressure
plate) 33 with a smooth surface is placed on the prepregs
30.
[0037] As shown in Fig. 2(b), an upper surface of the
bottom jig 21, the side jig 22, and the pressure plate 33
are covered with a breather cloth 34 and a bagging film
(bagging material) 35. The Bagging film 35 is fixed onto
the bottom jig 21 with a sealant tape 36.
[0038] Fig. 4 is a graph view for explaining temperature
conditions and pressure conditions during hot compac-
tion processing in the semi-molded article formation
stage. Fig. 4(a) shows prepreg temperature, Fig. 4(b)
shows pressure inside an autoclave, and Fig. 4(c) shows
pressure inside the bagging film.
[0039] Air inside an area covered with the bagging film
35 is exhausted through a deaeration circuit (not shown)
provided between the bagging film 35 and the bottom jig
21. In this case, the inside of the bag film is in reduced-
pressure atmosphere having pressure generally in the
range from -101.3 kPa to -74.7 kPa (i.e., from 0.025 kPa
to 26.625 kPa) with respect to atmospheric pressure
(101.325 kPa) (see Fig. 4(c)).
[0040] The jig 20 having the pressure inside the bag-
ging film 35 being reduced is brought into an autoclave.
The inside of the autoclave is pressurized to the range
from about 588 kPa to 686 kPa while the inside of the
bag film 35 is in reduced-pressure state (see Fig. 4(b)).
[0041] Once the inside of the autoclave is stabilized at
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the above pressure, the temperature inside the autoclave
(prepregs) is increased from room temperature to the
temperature range where resin can flow (see Fig. 4(a)).
For example, in the case where the prepregs for use are
made of epoxy resin curable at 180°C, the temperature
is increased to the range from 95°C to 100°C. A heating
rate is 3°C/minute or less. Keeping the heating rate in
the above-mentioned range makes it possible to secure
the uniformity in temperature of the entire prepregs. In
consideration of the time required for the semi-molded
article formation stage, the heating rate should preferably
be 1°C/minute or more.
[0042] Once resin softening temperature is reached,
the inside of the autoclave is retained on the condition of
4 hours to 6 hours. After the retention, the temperature
inside the autoclave is lowered at a temperature falling
rate of 3°C/minute or less. In consideration of the time
required for the semi-molded article formation stage, the
temperature falling rate should preferably be 1°C/minute
or more. At the time when the temperature inside the
autoclave reaches 60°C, the inside of the autoclave is
opened (i.e., the pressure thereof is reduced to atmos-
pheric pressure). At the time when the temperature inside
the autoclave is stabilized or becomes 50°C or less, the
pressure inside the bag film is reduced to atmospheric
pressure.
[0043] Through this stage, a semi-molded article is ob-
tained in which the layers of the prepregs are bonded by
pressure and heat.
[0044] In the present embodiment, two or more semi-
molded articles are produced for one resin-based com-
posite material product.
[0045] In the present embodiment, the silicone sheet
is placed between the bottom jig and the side jig, so that
resin does not flow out to the outside of the jig during hot
compaction processing. The hot compaction processing
is performed in the temperature range where resin can
flow, so that the prepregs are integrated to have a stable
shape. Therefore, at the stage of the semi-molded article,
fluctuations in board thickness with respect to a design
value are suppressed.
[0046] Moreover, the peel ply is placed on the lateral
surface of the prepregs to maintain the inside of the bag-
ging film at a vacuum, and hot compaction processing is
performed in this condition. As a result, air which pools
between layers is discharged to the outside during the
processing, and thereby generation of air pockets be-
tween layers is suppressed.

(3) Board thickness measurement stage

[0047] Board thicknesses in specified portions of the
semi-molded article are measured. The board thickness
may be measured after the semi-molded article is re-
leased from the jig, or may be measured while being
placed inside the jig.
[0048] The board thickness in each part of the semi-
molded article obtained by the above-stated prepreg

stacking stage and the semi-molded article formation
stage has variations of about 65% with respect to For-
mula (1).

(4) Number of additional plies determination stage

[0049] In consideration of the board thickness in each
part of the semi-molded article measured by the board
thickness measurement stage, a board thickness design
value of the resin-based composite material product, and
physical properties of additional plies, the number of ad-
ditional plies (n in Formula (1)) is determined. In short, it
is ensured that one or more additional plies are selected
in this stage.
[0050] The physical properties of the additional plies
include materials of the additional plies (e.g., type of res-
in), and thickness fluctuations in the case where the plies
cure at various temperature. In this stage, it is advisable
to make a database of the physical properties of addi-
tional plies in advance, so that the additional plies can
appropriately be selected according to the specifications
of products.

(5) Bonding stage (Figs. 2(c) and 2(d))

[0051] As shown in Fig. 2(c), a determined number of
additional plies 42 are stacked on a flat surface (a surface
having the pressure sheet laid thereon in the semi-mold-
ed article formation stage) of one semi-molded article
40a placed inside a jig 41a which is similar in shape to
the jig used in the prepreg stacking stage. Another semi-
molded article 40b placed inside a jig 41b which is similar
in shape to the jig used in the prepreg stacking stage is
placed so that a flat surface thereof is in contact with an
upper surface of the additional ply 42. Thus, a layered
product 43 is formed.
[0052] As shown in Fig. 2(d), a side jig 44 is placed on
the lateral surface of the layered product 43. It is prefer-
able to place a peel ply 45 on the surface where the lay-
ered product 43 is in contact with the side jig 44.
[0053] An upper surface of the jig 41a, the jig 41b, and
the side jig 44 are covered with a breather cloth 46 and
a bagging film 47. The bagging film 47 is fixed onto the
jig 41a with a sealant tape 48.
[0054] Fig. 5 is a graph view showing an example of
temperature conditions and pressure conditions in pres-
surized heat treatment in the bonding stage. Fig. 5(a)
shows temperature of a layered product, Fig. 5(b) shows
pressure inside an autoclave, and Fig. 5(c) shows pres-
sure inside a bagging film.
[0055] The inside of an area covered with the bag film
47 is exhausted through a deaeration circuit (not shown)
provided between the bagging film 47 and the jig 41a. In
this case, the inside of the bagging film is in reduced-
pressure atmosphere having pressure generally in the
range from -101.3 kPa to -74.7 kPa (i.e., from 0.025 kPa
to 26.625 kPa) with respect to atmospheric pressure
(101.325 kPa) (see Fig. 5(c)).
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[0056] The jig having the pressure inside the bagging
film 47 being reduced is brought into an autoclave. The
inside of the autoclave is pressurized while the pressure
inside the bag film 47 is in a reduced state (see Fig. 5(b)).
[0057] After the inside of the autoclave is pressurized
to and stable at about 588 kPa to 686 kPa, the temper-
ature inside the autoclave (layered product) is increased
from room temperature to resin curing temperature. For
example, in the case where the prepregs for use are
made of epoxy resin curable at 180°C, the temperature
is increased to the range from 175°C to 180°C. In Fig.
5(a), the heating rate is set with two stages. In the stage
from room temperature to 120°C, the heating rate is
3°C/minute or less, and in the stage from 120°C to resin
curing temperature, the heating rate is 0.5°C/minute or
less. Under such heating conditions, efficient production
and homogeneity of products can be achieved. The heat-
ing rate may be constant until the curing temperature.
When the heating rate is constant, it suffices to set the
rate at 0.5°C/minute or less. In consideration of the time
required for the bonding stage, the heating rate should
preferably be 0.25°C/minute or more.
[0058] Once the curing temperature is reached, the in-
side of the autoclave is retained on the condition of 2
hours to 2.5 hours. After the retention, the temperature
inside the autoclave is lowered at a temperature falling
rate of 3°C/minute or less. In consideration of the time
required for bonding stage, the temperature falling rate
should preferably be 1°C/minute or more. At the time
when the temperature inside the autoclave reaches
60°C, the autoclave is opened and the inside pressure
thereof is reduced to atmospheric pressure. At the time
when the temperature inside the autoclave is stabilized
or becomes 50°C or less, the pressure inside the bagging
film is reduced to atmospheric pressure.
[0059] After the jig is taken out of the autoclave, the
resin-based composite material is released from the jig.
[0060] For example, in the case of manufacturing a
component member such as the rotor spar in which the
mounting section 11 on both the ends is in a torsional
relation with the shaft section 12, cured semi-molded ar-
ticles and additional plies are stacked and subjected to
autoclave processing. Accordingly, bonding surfaces be-
tween the semi-molded articles and the additional plies
in the torsion section (e.g., the mounting section of the
rotor spar) easily generate air pockets due to difference
in shape between the bonding surfaces. With the pres-
ence of the torsion section, gaps may be produced be-
tween the jigs and the semi-molded articles, which may
cause application of insufficient pressure onto the torsion
section. Because of these conditions, air pockets are
easily generated between the bonding surfaces and
thereby the strength of the resin-based composite mate-
rial is degraded. In this stage, the pressurized heat treat-
ment is performed with the peel ply placed on the lateral
surface of the layered product as described before, so
that the structure is implemented which helps discharge
of the air between the bonding surfaces. Accordingly, it

becomes possible to suppress generation of micro voids
and to thereby enhance the quality of the resin-based
composite material.

{Reference Signs List}

[0061]

10 Rotor spar
11 Mounting section
12 Shaft section
20, 41a, 41b Jig
21 Bottom jig
22, 44 Side jig
23 Silicone sheet
24, 31, 45 Peel ply
25, 32 Release sheet
30 Prepreg
33 Pressure plate
34, 46 Breather cloth
35, 47 Bagging film (bagging material)
36, 48 Sealant tape
40a, 40b Semi-molded article
42 Additional ply
43 Layered product

Claims

1. A method for manufacturing a resin-based compos-
ite material, comprising:

a prepreg stacking stage in which prepregs (30)
made of fiber-reinforced resin are stacked on a
jig (20) of a predetermined shape until the pre-
pregs (30) have a predetermined thickness;
a semi-molded article formation stage in which
the stacked prepregs (30) and the jig (20) are
covered with a first bagging material (35) and
the first bagging material (35) is heat-treated un-
der pressure at a temperature within a range
where the resin can flow to form a first semi-
molded article and a second semi-molded arti-
cle;
a board thickness measurement stage in which
board thicknesses of the first semi-molded arti-
cle and the second semi-molded article are
measured;
a number of additional plies determination stage
in which the number of additional plies (42) is
determined based on the measured board thick-
nesses, a desired board thickness of the resin-
based composite material, and physical proper-
ties of the additional plies (42); and
a bonding stage in which a layered product is
formed by stacking the determined number of
additional plies (42) between the first semi-
molded article and the second semi-molded ar-
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ticle which are placed on the jig (20) of the pre-
determined shape, the layered product and the
jig (20) are covered with a second bagging ma-
terial (47), and the second bagging material (47)
is heat-treated under pressure at a resin curing
temperature.

2. The method for manufacturing the resin-based com-
posite material according to claim 1, wherein
the jig (20) includes a bottom jig (21) and a side jig
(22,44), and
a resin leakage preventing material is placed on a
contact surface between the bottom jig (21) and the
side jig (22,44).

3. The method for manufacturing the resin-based com-
posite material according to claim 1 or 2, wherein
at least in either one of the semi-molded article for-
mation stage and the bonding stage, the first bagging
material (35) and the second bagging material (47)
are heat-treated while insides of the first bagging ma-
terial (35) and the second bagging material (47) are
maintained in reduced-pressure atmosphere.

4. The method for manufacturing the resin-based com-
posite material according to claim 3, wherein
an air discharge member is placed on a cross section
of the stacked prepregs (30) or the layered product.

Patentansprüche

1. Verfahren zum Herstellen eines auf Harz basieren-
den Verbundmaterials, umfassend:

einen Prepregstapelschritt, in der die Prepregs
(30) aus faserverstärktem Harz auf einer Halte-
vorrichtung (20) mit einer zuvor bestimmten Ge-
stalt gestapelt werden, bis die Prepregs (30) ei-
ne zuvor bestimmte Dicke aufweisen;
einen Ausbildungsschritt eines halbgeformten
Erzeugnisses, wobei die gestapelten Prepregs
(30) und die Haltevorrichtung (20) mit einem ers-
ten Abdeckmaterial (35) bedeckt sind und das
erste Abdeckmaterial (35) unter Druck bei einer
Temperatur innerhalb eines Bereichs wärmebe-
handelt wird, in dem das Harz fließen kann, um
ein erstes halbgeformtes Erzeugnis und ein
zweites halbgeformtes Erzeugnis auszubilden;
einen Plattendickenmessungsschritt, wobei die
Plattendicken des ersten halbgeformten Er-
zeugnisses und des zweiten halbgeformten Er-
zeugnisses gemessen werden;
einen Bestimmungsschritt einer Anzahl zusätz-
licher Lagen, wobei die Anzahl zusätzlicher La-
gen (42) basierend auf den gemessenen Plat-
tendicken, einer gewünschten Plattendicke des
auf Harz basierenden Verbundmaterials, und

den physikalischen Eigenschaften der zusätzli-
chen Lagen (42) bestimmt wird; und
einen Bondingschritt, wobei ein Schichtprodukt
durch Stapeln der bestimmten Anzahl zusätzli-
cher Lagen (42) zwischen dem ersten halbge-
formten Erzeugnis und dem zweiten halbge-
formten Erzeugnis ausgebildet wird, die auf der
Haltevorrichtung (20) der zuvor bestimmten Ge-
stalt platziert werden, wobei das Schichtprodukt
und die Haltevorrichtung (20) mit einem zweiten
Abdeckmaterial (47) bedeckt sind, und das
zweite Abdeckmaterial (47) unter Druck bei ei-
ner Harzhärtungstemperatur wärmebehandelt
wird.

2. Verfahren zum Herstellen des auf Harz basierenden
Verbundmaterials nach Anspruch 1, wobei die Hal-
tevorrichtung (20) eine Bodenhaltevorrichtung (21)
und eine Seitenhaltevorrichtung (22,44) beinhaltet,
und ein Harzaustritt verhinderndes Material auf eine
Kontaktoberfläche zwischen der Bodenhaltevorrich-
tung (21) und der Seitenhaltevorrichtung (22, 44)
platziert wird.

3. Verfahren zum Herstellen des auf Harz basierenden
Verbundmaterials nach Anspruch 1 oder 2, wobei
wenigstens in entweder dem Ausbildungsschritt des
halbgeformten Erzeugnisses oder dem Bindungs-
schritt, das erste Abdeckmaterial (35) und das zweite
Abdeckmaterial (47) wärmebehandelt werden, wäh-
rend das Innere des ersten Abdeckmaterials (35)
und des zweiten Abdeckmaterials (47) in einer At-
mosphäre mit reduziertem Druck beibehalten wer-
den.

4. Verfahren zum Herstellen des auf Harz basierenden
Verbundmaterials nach Anspruch 3, wobei ein
Luftabgabeelement auf einem Querschnitt der ge-
stapelten Prepregs (30) oder des Schichtprodukts
platziert wird.

Revendications

1. Procédé pour fabriquer un matériau composite à ba-
se de résine, comprenant :

une étape d’empilement de préimprégnés selon
laquelle des préimprégnés (30) qui sont réalisés
en une résine renforcée par fibres sont empilés
sur un gabarit (20) d’une forme prédéterminée
jusqu’à ce que les préimprégnés (30) présentent
une épaisseur prédéterminée ;
une étape de formation d’article semi-moulé se-
lon laquelle les préimprégnés empilés (30) et le
gabarit (20) sont recouverts d’un premier maté-
riau d’ensachage (35) et le premier matériau
d’ensachage (35) est traité thermiquement sous
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pression à une température à l’intérieur d’une
plage au sein de laquelle la résine peut fluer
pour former un premier article semi-moulé et un
second article semi-moulé ;
une étape de mesure d’épaisseurs de panneau
selon laquelle des épaisseurs de panneau du
premier article semi-moulé et du second article
semi-moulé sont mesurées ;
une étape de détermination de nombre de nap-
pes additionnelles selon laquelle le nombre de
nappes additionnelles (42) est déterminé sur la
base des épaisseurs de panneau mesurées,
d’une épaisseur de panneau souhaitée du ma-
tériau composite à base de résine et de proprié-
tés physiques des nappes additionnelles (42) ;
et
une étape de liaison selon laquelle un produit
en couches est formé en empilant le nombre
déterminé de nappes additionnelles (42) entre
le premier article semi-moulé et le second article
semi-moulé qui sont placés sur le gabarit (20)
de la forme prédéterminée, le produit en cou-
ches et le gabarit (20) sont recouverts d’un se-
cond matériau d’ensachage (47), et le second
matériau d’ensachage (47) est traité thermique-
ment sous pression à une température de dur-
cissement de résine.

2. Procédé pour fabriquer le matériau composite à ba-
se de résine selon la revendication 1, dans lequel :

le gabarit (20) inclut un gabarit de fond (21) et
un gabarit de côté (22, 44) ; et
un matériau d’empêchement de fuite de résine
est placé sur une surface de contact entre le
gabarit de fond (21) et le gabarit de côté (22, 44).

3. Procédé pour fabriquer le matériau composite à ba-
se de résine selon la revendication 1 ou 2, dans
lequel :
au niveau d’au moins une étape prise parmi l’étape
de formation d’article semi-moulé et l’étape de
liaison, le premier matériau d’ensachage (35) et le
second matériau d’ensachage (47) sont traités ther-
miquement tandis que les intérieurs du premier ma-
tériau d’ensachage (35) et du second matériau d’en-
sachage (47) sont maintenus dans une atmosphère
à pression réduite.

4. Procédé pour fabriquer le matériau composite à ba-
se de résine selon la revendication 3, dans lequel :
un élément de décharge d’air est placé sur une sec-
tion transversale des préimprégnés empilés (30) ou
du produit en couches.
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