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ity of threads extending from facing surfaces of the sheets; at least one
pair of layers disposed facing the TECHNICAL FIELD
said sheets on the outside of the said structure; at least the said
three-dimensional textile also being impreg- The present invention relates
to a method for the  5  nated with a resin; the dies being provided with
means production of a composite structure with an intermediate    for
attaching the said layers to their surfaces; three-dimensional textile, to
a structure made by this   a second phase in which the dies are at least
par- method and to apparatus for carrying it out        tially closed and
the three-dimensional textile is pressed between the layers and the resin
impregnating the said BACKGROUND ART                                  10
sheets distributes itself between the parts in contact, also permeating the
threads uniformly; Composite structures are known for example of the    a
third phase in which the layers are attached type described European patent
application EP-A-   firmly to the dies; 49.033 entitled: "Method for the
Production of Sand-     a fourth phase in which the dies are reopened wich
Structures" filed by the same Applicants, including  15 through a certain
distance within the limit of the natural a so-called three-dimensional
textile which is formed  elastic recovery of the three-dimensional textile
due to from two sheets of textile placed face to face and con-  the action
of the combination of threads tending to nected together by a plurality of
threads extending from  straighten themselves; the adjacent surfaces of the
sheets.                     a fifth phase in which at least partial
polymerisa- In order to form such structures, the three-dimen- 20 tion of
the resin present between the layers and the out- sional textile,
impregnated with resin, is placed in a die  ermost sheets of the
three-dimensional textile is and an expanded resin is injected into the
space   obtained while the resin impregnating the threads between the
sheets and, in expanding, forces apart the  remains substantially in a
plastic state; sheets which then come into contact with the surfaces    a
sixth phase in which the dies are opened to a of the die. In such composite
structures, the expanded  25 predetermined distance in order to move the
sheets resin determines the mechanical characteristics and the  away from
each other and extend the threads to form a thermally insulating properties
of the structure itself.  partially hollow structure; Study has also been
made of the manufacture of a     a seventh phase in which the structure
remains composite structure of the type described above which  clamped
between the two dies until the polymerisation is at least partially hollow,
this being made by impregnat- 30 of the resin is complete; ing a
three-dimensional textile with a fluid thermo-setting  an eighth phase in
which the layers are released resin and, instead of expanded resin, blowing
in com-  from the surfaces of the dies, the dies are opened com- pressed
gas in order to force the sheets apart and form  pletely and the layered
structure is removed from the an interspace between the sheets themselves.
press. These methods although having the distinctiveness 35 of generating
structures with sculptured geometries, in  BRIEF DESCRIPTION OF DRAWINGS
the construction of flat structures (panels) sometimes give geometric and
dimensional irregularities (for exam-  The invention will now be
illustrated, by way of non- ple, undulations in the surfaces and a
non-constant thick-  limitative example, with particular reference to the
ness).                                         40 appended drawings in
which: DISCLOSURE OF INVENTION                                Figure 1 is
an exploded perspective view of a layered structure used for the production
of the composite The object of the present invention is to form a com-
element according to the present invention: posite structure with an
intermediate three-dimensional 45  Figures 2 to 7 illustrate schematically,
in longitudinal textile in a relatively simple and repeatable manner, the
section, and in successive phases, parts of the structure overcoming the
disadvantages mentioned       apparatus used for the production of a
composite above, that is, having well defined physical, mechanical
structure according to the method of the present and dimensional
characteristics and being relatively  invention; cheap to produce.
50      Figure 8 is a complete longitudinal section ofa press The following
object is achieved by the present    used for the production of the
composite structure invention which relates to a method for the production
of  according to the present invention; composite structures with
intermediate three-dimen-    Figure 9 illustrates a detail of Figure 8
taken on the sional textiles, characterised in that it comprises:
transverse section IX-IX; and a first phase in which a layered structure is
55  Figures 10, 11, 12 and 13 illustrate variants of the inserted between
first and second dies of a press; the  structure shown in Figure 1; layered
structured including at least one three-dimen-  Figures 14 and 15 are
perspective views respec- sional textile constituted bytwo
sheetsoftextiledisposed  tively of a first and a second embodiment of a
three- in parallel and connected together by at least one plural- 2    3
EP 0 591 324 B1                  4 



dimensional textile of the type used in the layered  The pressure exerted
on the structure 1 also elimi- structure illustrated in Figure 1; and
nates any air bubbles present between all the surfaces Figures 16, 17, 18
and 19 are four cross sections of    in contact and compresses the seals 33
and 34 against three-dimensional textiles usable in the structure of    the
plates 16 and 17. Figure 1 instead of the textiles illustrated in Figures 5
In this phase air is withdrawn by the vacuum pump 14 and 15.
45fromtheducts40 inthedies25and26soastoreduce the pressure between these
latter and the layers 16 and BEST MODE FOR CARRYING OUT THE INVENTION
17 sufficiently to attach them firmly to the faces 29 and 30. In Figure 1,
a layered structure is generally indicated  10  Subsequently (Figure 4) the
press 28 is opened, the 1 and includes a three-dimensional textile 3 of
known  die 26 being raised slowly through a distance no greater type formed
from a pair of woven sheets (Figure 14) or    than the limit of the natural
elastic recovery of the three- knitted sheets (Figure 15) 5 and 6 disposed
face to face  dimensional textile 3 due to the reaction of the combina- and
connected together by a plurality of threads 10  tion of threads 10 which
tend to straighten. extending between the adjacent surfaces of the sheets
15  This operation must not detach the layers 16 and 17 5 and 6, and a pair
of woven sheets 12 and 13 disposed  from the sheets 12 and 13 and these
from the sheets 5 face to face with the sheets 5 and 6.             and 6
of the three-dimensional textile 3. The layered structure 1 further
includes a pair of lay-  During this phase, the heat produced within the
dies ers 16 and 17 disposed in contact with the sheets 12 and  25 and 26 by
conventional heating means, for example 13 respectively and conveniently
made from plastics, 20 electrical resistances 46, reaches the outermost
layers metal or other material.                          of the structure
1, that is the textile sheets 12 and 13, via The three-dimensional textile
3 and the sheets 12  the layers 16 and 17, and subsequently reaches the and
13 are also completely impregnated with a thermo-  sheets of the
three-dimensional textile 3 on which the setting plastics resin 20 (for
example, a phenolic, epoxy,    resin 20 partially solidifies, ensuring the
mutual adhesion bismaleic, or polyester resin).               25 of all the
surfaces in contact. During this phase, the solid- According to the method
of the present invention,    ification process in the resin 20 which
impregnates the the layered structure 1, obtained by substantially known
threads 10, being in the region furthest from the heat methods from
continuous sheets which are then cut to  source, is delayed; this enables
the threads 10 to remain the desired dimensions is inserted between a lower
die    flexible through the subsequent phases of the process. 25 and an
upper die 26 (Figure 2) of a press 28 (best 30  Subsequently (Figure5) the
lowerdie25 is released, seen in Figure 8) which has devices for fixing the
struc-  enabling the latter to float freely in a plane parallel to the ture
1 to the dies 25 and 26 and also has devices for  die 26. heating the
structure 1, enabling the resin 20 to polymer-  The press 28 is opened
further, the die 26 being ise, as will be clarified below. In particular,
the dies 25  raised through a distance such as to stretch the threads and
26 have respective flat faces 29 and 30 formed with  35  1 0 of the
three-dimensional textile 3. The adhesion of the rectangular, peripheral
grooves 31 and 32 engaged by  sheets 5 and 6 to the sheets 12 and 13, and
of these fluid-tight seals 33 and 34 with respective lips 35 and 36  latter
to the layers 16 and 17, is ensured during this trac- which extend
outwardly of the flat faces 29 and 30. The  tion by the vacuum effect due
to the fact that air cannot dies 25 and 26 are also provided with a
plurality of ver-  penetrate the textiles impregnated with the partially
tical ducts 40 which extend within the dies perpendicular 40 solidified
resin 20. to the faces 29 and 30 and open into these faces 29 and  During
this phase, notwithstanding the free flotation 30, and are connected
internally to crossed ducts 41  of the lowerdie 25, the threads 10 can not
arrange them- which extend parallel to the faces 29 and 30 and are con-
selves automatically perpendicular to the planes in which nected to a
respective pump 45 (illustrated schemati-    thesheets 5 and 6 lie thereby
making a subsequent man- cally) to form vacuum suction means. The structure
1 45 ual correction phase necessary. also rests on the lower die 25 and the
layer 17, which  In this case (Figure 6) the lower die 25 is moved has
greater transverse dimensions than the three-  manually by an operator to
bring the threads 10 to sub- dimensional textile 3, rests on the lips 35 of
the seal 33  stantiallyvertical positions and the die 25 is locked in this
so that the suction of air from the ducts 40 produces a  position. low
pressure between the layer 17 and the die 25 to  50  Subsequently (Figure
7) the press 28 is opened ensure firm contact between the latter and the
layer 17.  again even further to distend the threads 10 completely
Subsequently (Figure 3) the press 28 is closed, the  and achieve the
intended thickness of the structure 1. upper die 26 being lowered onto the
structure 1; during  The press28 is then lockedfirmly in this position and
this phase a controlled pressure is exerted on the struc-    the
polymerisation is completed throughout the entire ture 1 to enable good
cohesion to be achieved between  55 resin 20 which solidifies completely
even in the region of the various layers and ensure that the resin 20 is
distrib-    the threads 10. uted uniformly between the sheets 5 and 6 of
the three-  Subsequently, after the dies 25 and 26 have possibly
dimensional textile 3 and the sheets 12 and 13 and  been cooled with
conventional means not illustrated, the between the latter and the layers
16 and 17.      vacuum pump 45 is disconnected and air is passed into 3
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the ducts 40 so that the layers 16 and 17 become  means of rolling ball
assemblies 110 (of known type) on detached from the faces 29 and 30 of the
dies 25 and 26  the body 100 itself. of the press 28; finally the press
28is opened completely  These assemblies 110 enable the die 25 to move in
and the layered structure 1 is removed.           any direction in a plane
parallel to the upper die 26. In this structure 1, the threads 10 are
completely  5  More particularly, each assembly 110 includes a rigid and
extend perpendicular to the sheets 5 and 6,  plate 101 which is fixed by
screws 101a to the body 100, establishing a rigid connection between the
sheets 5 and  is disposed so as to close a circular, downwardly-open 6
themselves and forming a partially hollow structure  recess 102 in the die
25 and has a through-hole 103 in because of the space present between the
threads 10.  which a shaft 104 is inserted, being fixed firmly at its This
structure, moreover, may be filled with  10 lower end to the body 100 and
provided at its upper end expanded resin, for example, polyurethane or
phenolic  with a circularflange 105 inserted in the recess 102. The foam,
this being injected at the end of the phase in which  unit 110 further
includes a first plurality of balls 106 dis- the resin polymerises,
illustrated in Figure 7, to improve  posed circumferentially in a first
ring coaxial with the the mechanical, thermal and acoustic insulating
proper-    shaft 104 and inserted between the flange 105 and the ties of
the composite structure.              15 plate 101, and a second plurality
of balls 107 disposed The layers 16 and 17, which in this case are conven-
circumferentiallyin second ring coaxial with the shaft 104 iently
releasable films, may also subsequently be  and inserted between the plate
101 and an annular plate detached from the structure 1 when this is removed
from  108 mounted on the body 100. the press 28; in this case, they serve
as release sheets  The body 100 is also provided with stop devices 120 and
define the flat surfaces which form after the resin 20  20  for clamping
the die 25 to the body 100 itself and each has solidified inthetextiles 12
and 13. It would not infact    including a shaft 122 which is pneumatically
actuable be possible to insert a structure formed solely from the  and
movable towards the die 25 and adapted at one end three-dimensional textile
3, or the textile 3 and the textile  124 to press frictionally against the
die 25 to prevent any sheets 12 and 13, in the press 28 since, on
compression  movement in the plane of the die. of layered structure 1, the
resin 20 would enter the ducts 25  The die 25 also has two pairs of release
devices 130 40 and obstruct them.                             for releasing
the die 25 within its own plane as well as The use of the layers 16 and 17,
moreover, enables  for repositioning it, that is for returning the lower
die 25 perfectly flat surfaces to be determined, differing from  to a
predefined position relative to the body 100 after the those obtainable by
the known methods.           lower die has been moved in the preceding
working Moreover, in order to render the difference in polym- 30 cycle.
erisation between the resin 20 impregnating the sheets  The devices 130 are
conveniently disposed at the 5 and 6 of the textile 3 and the impregnated
threads 10  four opposite sides of the die 25 and each includes a more
significant it is possible, before arranging the lay-  respective pneumatic
actuator 135 mounted so as to ered structure 1 between the dies 25 and 26
to spread  project outwardly and downwardly of the die 25 and pro- a
catalysing substance on one side of the layer 16 and  35 vided with a
respective movable rod 137 extending 17 in contact with the impregnated
sheets 5 and 6 or    towards the body 100 and terminating in a spherical
tip directly on the sheets 5 and 6 themselves. In this way  138 facing the
latter. These tips 138 of the actuators 135 the greater reactivity of the
resin 20 in the contact zones  are arranged to come to bear against
abutment mem- between the sheets 5 and 6 and layers 16 and 17,  bers 140
firmly fixed to the body 100. already increased by the greater transfer of
heat, is fur- 40  More particularly, as illustrated in Figure 9, each of
ther increased, with respect to the reactivity of the resin    the abutment
members 40 has a wide V-shaped groove impregnating the threads 10, by the
local presence of a  142 which receives the tip 138 of the respective rod
137 greater quantity of catalyst and therefore the polymeri-    in the
repositioning phase. Thus, when the tip 138 of sation time of the resin 20
is reduced, which causes a  each rod 137 contacts the faces of the groove
142, the stable connection between the contacting outer surfaces 45 lower
die 25 is returned to a defined position relative to of the
three-dimensional textile 3, guaranteeing a secure  the body 100.
stretching of the threads 10 in the subsequent progres-  From what has been
explained above, it will be clear sive opening phases of the press 28.
that the method of the present invention solves the prob- Conveniently, the
catalysing substance used for pol-    lems of the known processes; indeed
this process forms yester resin can be methyl-ethyl ketone peroxide in per-
50 to advantage, in a simple and economic manner, a lay- centages, for
example, varying up to 3% for phenolic  ered structure which is partially
hollow and which has resins acid solutions can be utilized in percentages,
for  constant geometric and mechanical characteristics (for example,
varying up to 15%, and for epoxy resins can be  example, uniform thickness)
and a specific shape. utilized resins based on amide in percentages, for
exam-  It is clear finally that modifications and variations pie, varying
between 30% and 50%.             55 may be made to the present method
without thereby Figure 8 illustrates the press 28 in greater detail, the
departing from the protective scope of the method itself. press including a
base 99 on which a body 100 support-  The thermo-setting resin 20, for
example could be ing the lower die 25 is fixed, the die being slidable by
replaced bya thermoplastics resin (for example, a polya- mide, a
polyetherimide, a polyester ketone, a polyamide) 4    7                EP 0
591 324 B1                   8 



impregnating the three-dimensional textile 3 and made  formed with
comerciallyavailable ball-bearing orpneu- fluid and subsequently cooled
within the press 28.  matic support slides (air cushions). The structure 1,
as illustrated in Figure 10 may be  Ukewise, the electric heating means 46
for the dies without the sheets 12 and 13, including solely the three-  25
and 26 could be replaced by other means for accel- dimensional textile 3
and the plates 16 and 17 forming  5  erating the resin polymerisation
process. part of the structure itself. The removable plates 16 and 17
(Figure 11) may  Claims also becovered with a gel-coat resin 160 or
othersurface finish deposited between the three-dimensional textile 3  1. A
method for the production of composite structures and the plates 16 and 17.
Thus, after the removal of the  to  with intermediate three-dimensional
textiles, char- plates 16 and 17, the outer surfaces of the structure 1
acterized in that it comprises: are perfectly smooth and of agreeable
appearance, giv-      a first phase in which a layered structure (1) ing
the composite structure a valued aesthetic appear-  is inserted between
first and second dies (25,26) of ance.
a press (28); the layered structured (1) including at Figure 12 illustrates
a structure in which the upper 15    least one three-dimensional textile
(3) constituted by sheet 16 is formed from a metal or plastics laminate and
two sheets (5,6) of textile disposed in parallel and is kept firmly fixed
to the composite structure while the  connected together by at least one
plurality of lower plate 17 acts as a release sheet and is removed.
threads (10) extending from facing surfaces of the This lower sheet 17 may
also be covered with a gel-coat  sheets (5,6); at least one pair of layers
(16,17) dis- 160.                                           20     posed
facing the said sheets (5,6) on the outside of Figure 13 illustrates a
structure almost entirely the  the said structure (1); at least the said
three-dimen- same as that shown in Figure 11 but which differs from  sional
textile (3) also being impregnated with a resin this solely in that it
includes a textile sheet 13 between  (20); the dies (25,26) being provided
with means the three-dimensional textile 3 and the lower release  (40,45)
for attaching the said layers (16,17) to their plate 17.
25     surfaces; The threads 10, moreover, may be arranged to lie        a
second phase in which the dies (25,26) are differently from those
illustrated in Figures 1,2-7,14 and  at least partially closed and the
three-dimensional 15. More particularly (Figure 16) the threads 10 may be
textile (3) is pressed between the layers (16,17) and inclined to the
textile sheets 5 and 6 and may cross each  the resin (20) impregnating the
said sheets distrib- other to form an X structure (or a V structure). Such
a  30  utes itself between the parts in contact, also perme- structure
(Figure 17), in addition to the threads 10 which  ating the threads (10)
uniformly; form X-structures with each other, may include threads      a
third phase in which the layers (16,17) are 10A disposed perpendicular to
the textile sheets 5 and  attached firmly to the dies (25,26); 6. Finally
the threads 10 (Figure 18) may be curved rel-    a fourth phase in which
the dies (25,26) are ative to the sheets 5 and 6.                   35
reopened through a certain distance within the limit The sheets 5 and 6,
moreover may be connected      of the natural elastic recovery of the
three-dimen- together (Figure 19) by atextile piece 200 which extends
sional textile (3) due to the action of the combination substantially
perpendicular to and between the facing  of threads (10) tending to
straighten themselves; surfaces of the sheets 5 and 6 and is firmly
connected      a fifth phase in which at least a partial polym- to these
latter; the threads 10 are also present in such  40  erisation of the resin
(20) between the layers (16,17) textile pieces 200 in addition to threads
which lie parallel  and the outermost sheets (5,6) of the three-dimen- to
the sheets 5 and 6.                                sional textile (3) is
achieved while the resin (20) The structure 1 could, moreover, be
constituted by  impregnating the threads (10) remains substantially a
plurality of superimposed layers of three-dimensional  in a plastic state;
textile 3; conveniently a catalysing substance could be  45  a sixth phase
in which the dies (25,26) are preliminary spread between the facing
surfaces of these  opened to a predetermined distance in order to layers,
for example between the sheets 5 and 6, in order  move the sheets (5,6)
away from each other and locally to accelerate the polymerisation process
of the  extend the threads (10) to form a partially hollow resin to cause a
stable connection between the facing  structure; surfaces of the various
layers so as to guarantee the  so   a seventh phase in which the structure
(1) stretching of the threads 10 of the various internal layers  remains
clamped between the two dies (25,26) until during progressive opening of
the press.              the polymerisation of the resin (20) is complete;
The phase of alignment of the two dies 25 and 26        an eighth phase in
which the plates (16,17) could be eliminated when unnecessaryand both the
dies  are released from the surfaces of the dies (25,26), could be movable
in parallel planes.           55    the dies (25,26) are opened completely
and the lay- Finally the press 28 could be provided with devices  ered
structure (1) is removed from the press (28). other than those shown for
the floating of the lower die 25 relative to the upper die 26. For example,
it could be  2. A method according to Claim 1, characterised in that, in
the sixth phase, at least one of the dies 5    7                EP 0 591
324 B1                  8 



impregnating the three-dimensional textile 3 and made  formed with
commerciallyavailable ball-bearing orpneu- fluid and subsequently cooled
within the press 28.  matic support slides (air cushions). The structure 1,
as illustrated in Figure 10 may be  Likewise, the electric heating means 46
for the dies without the sheets 12 and 13, including solely the three-  25
and 26 could be replaced by other means for accel- dimensional textile 3
and the plates 16 and 17 forming  5  erating the resin polymerisation
process. part of the structure itself. The removable plates 16 and 17
(Figure 11) may  Claims also be covered with a gel-coat resin 160 or other
surface finish deposited between the three-dimensional textile 3  1. A
method for the production of composite structures and the plates 16 and 17.
Thus, after the removal of the  10  with intermediate three-dimensional
textiles, char- plates 16 and 17, the outer surfaces of the structure 1
acterized in that it comprises: are perfectly smooth and of agreeable
appearance, giv-     a first phase in which a layered structure (1) ing the
composite structure a valued aesthetic appear-  is inserted between first
and second dies (25,26) of ance.
a press (28); the layered structured (1) including at Figure 12 illustrates
a structure in which the upper 15    least one three-dimensional textile(3)
constituted by sheet 16 is formed from a metal or plastics laminate and
two sheets (5,6) of textile disposed in parallel and is kept firmly fixed
to the composite structure while the  connected together by at least one
plurality of lower plate 17 acts as a release sheet and is removed.
threads (10) extending from facing surfaces of the This lower sheet 17 may
also be covered with a gel-coat  sheets (5,6); at least one pair of layers
(16,17) dis- 160.                                          20     posed
facing the said sheets (5,6) on the outside of Figure 13 illustrates a
structure almost entirely the  the said structure (1); at least the said
three-dimen- same as that shown in Figure 11 but which differs from  sional
textile (3) also being impregnated with a resin this solely in that it
includes a textile sheet 13 between  (20); the dies (25,26) being provided
with means the three-dimensional textile 3 and the lower release  (40,45)
for attaching the said layers (16,17) to their plate 17.
25    surfaces; The threads 10, moreover, may be arranged to lie       a
second phase in which the dies (25,26) are differently from those
illustrated in Figures 1,2-7,14 and  at least partially closed and the
three-dimensional 15. More particularly (Figure 16) the threads 10 may be
textile (3) is pressed between the layers (16,17) and inclined to the
textile sheets 5 and 6 and may cross each  the resin (20) impregnating the
said sheets distrib- other to form an X structure (or a V structure). Such
a  30  utes itself between the parts in contact, also perme- structure
(Figure 17), in addition to the threads 10 which  ating the threads (10)
uniformly; form X-structures with each other, may include threads     a
third phase in which the layers (16,17) are 1 DA disposed perpendicular to
the textile sheets 5 and  attached firmly to the dies (25,26); 6. Finally
the threads 10 (Figure 18) may be curved rel-   a fourth phase in which the
dies (25,26) are ative to the sheets 5 and 6.                  35
reopened through a certain distance within the limit The sheets 5 and 6,
moreover may be connected     of the natural elastic recovery of the
three-dimen- together (Figure 19) by a textile piece 200 which extends
sional textile (3) due to the action of the combination substantially
perpendicular to and between the facing  of threads (10) tending to
straighten themselves; surfaces of the sheets 5 and 6 and is firmly
connected     a fifth phase in which at least a partial polym- to these
latter; the threads 10 are also present in such  40  erisation of the resin
(20) between the layers (16,17) textile pieces 200 in addition to threads
which lie parallel  and the outermost sheets (5,6) of the three-dimen- to
the sheets 5 and 6.                                sional textile (3) is
achieved while the resin (20) The structure 1 could, moreover, be
constituted by  impregnating the threads (10) remains substantially a
plurality of superimposed layers of three-dimensional  in a plastic state;
textile 3; conveniently a catalysing substance could be  45  a sixth phase
in which the dies (25,26) are preliminary spread between the facing
surfaces of these  opened to a predetermined distance in order to layers,
for example between the sheets 5 and 6, in order  move the sheets (5,6)
away from each other and locally to accelerate the polymerisation process
of the  extend the threads (10) to form a partially hollow resin to cause a
stable connection between the facing  structure; surfaces of the various
layers so as to guarantee the  50  a seventh phase in which the structure
(1) stretching of the threads 10 of the various internal layers  remains
clamped between the two dies (25,26) until during progressive opening of
the press.             the polymerisation of the resin (20) is complete;
The phase of alignment of the two dies 25 and 26       an eighth phase in
which the plates (16,17) could be eliminated when unnecessary and both the
dies  are released from the surfaces of the dies (25,26), could be movable
in parallel planes.          55    the dies (25,26) are opened completely
and the lay- Finally the press 28 could be provided with devices  ered
structure (1) is removed from the press (28). other than those shown for
the floating of the lower die 25 relative to the upper die 26. For example,
it could be  2. A method according to Claim 1, characterised in that, in
the sixth phase, at least one of the dies    9                 EP0591324B1
10 (25,26) is rendered movable relative to the other in  dimensional
textile (3) in the layered structure (1) is 



the plane perpendicular to the spacing between the  filled with an expanded
resin. dies (25,26,) then the dies (25,26) are moved apart again through a
first distance to extend the said  11. A method according to any preceding
claim, charac- threads (10) at least partially, the movable die (25) 5
terised in that the said layered structure includes at possibly being
floated in the sixth phase so as to dis-  least one plurality of
superimposed layers of the said pose the threads (10) in a direction
substantially per-  three-dimensional textile (3). pendicular to the planes
of the sheets (5,6) of the three-dimensional textile; the dies (25,26) then
12. A method according to claim 11, characterised in being locked in
position in their planes and dies  10    that before the said first phase a
catalysing sub- (25,26) then being moved further apart through a    stance
is applied between the facing surfaces of the second predetermined distance
to extend the         said layers whereby locally to accelerate the polym-
threads (10) completely in order to achieve an over-  erisation process of
the said resin (20). all desired thickness of the structure (1). 15 13. 3.
A method according to Claim 1 or Claim 2, charac-    -  A composite
structure characterised by com- terised in that the said dies (25,26) are
heated to    prising: accelerate the process of polymerisation of the said
-  at least one three-dimensional textile (3) consti- resin (20); in the
said fifth phase the said dies      tuted by two sheets (5,6) of textile
disposed in (25,26), by heating substantially only the outer most 20
parallel and connected together by at least one parts of the said
structure, cause substantially only  plurality of threads (10) extending
from facing the said partial polymerisation of the resin (20) on
surfaces of the sheets (5,6); the outer sheets (5,6) of the said
three-dimensional         said three-dimensional textile (3) being textile
(3).                                           impregnated with a hardened
resin and the 25        threads being rigid and extending between the 4. A
process according to any preceding Claim, char-       sheets (5,6)
establishing a rigid connection acterised in that the said resin (20) is a
thermoset-  between the sheets themselves (5,6) and form- ting resin.
ing a partial hollow structure because of the space present between the
threads (10); 5. A process according to Claim 4, characterised in  30
said two sheets (5,6) being hardened by that, before the said first phase,
a catalysing sub-   solidified resin and forming flat surfaces; and stance
is applied between the said layers (16,17)   -  a couple of external
detachable plates (16,17) and the said sheets (5,6) of the said
three-dimen-      each of which is facing and connected with a sional
textile in order locally to accelerate the proc-  respective sheets (5,6).
ess of polymerisation of the said resin (20).  35 14. A structure according
to Claim 13, characterised in 6. A method according to any of Claims from 1
to 3,    that the layered structure (1) includes at least one characterised
by the fact that the said resin (20) is a  textile sheet (12,13) disposed
between one of the thermoplastic resin.
plates (16,17) and the three dimensional textile (3). 40 7. A method
according to any preceding Claim, char-  15. A structure according to
Claims 13 or 14, character- acterised in that the resin (20), by at least
partially  ised in that the layered structure (1) includes at least
polymerising in the said second phase, firmly fixes  one layer of gel-coat
resin (160) interposed between the sheets (5,6) to the plates (16,17).
the three-dimensional textile (3) and one of the 45     plates (16,17). 8.
A method according to any of Claims from 1 to 6, characterised in that it
includes a ninth phase in  16. A structure according to any one of claims
13 to 15, which the plates (16,17) are detached mechanically  characterised
in that the plates (16,17) are made and removed from the layered structure
(1).        from plastics material. 50 9. A method according to any one of
the preceding   17. A structure according to any one of Claims 13 to 15,
claims, characterised in thatthe plates (16,17) have  characterised
inthatthe plates (16,17) are of metal. a greater extent than that of the
layered structure (1), in order to separate the latter from the surfaces of
18. the dies (25,26).                           as      -  Apparatus for
the manufacture of composite structures with intermediate three-dimensional
10. A method according to any one of the preceding        textiles,
characterised by comprising: claims, characterised in that it includes a
further  -  a press (28) provided with a first die (25) and a phase, after
the seventh phase, in which the three-    second die (26); 6    11
EP 0 591 324 B1                  12 said press (28) for accommodating a
lay-  26. Apparatus according to any one of Claims 18 to 25, 



ered structure disposed between said first die  characterised in that it
includes means (130) for and said second die;
releasing at least one of the dies (25,26). the layered structure including
at least one three-dimensional textile (3) constituted by 5  27. Apparatus
according to any one of Claims 18 to 26, two sheets of textile (5,6)
disposed in parallel  characterised in that it includes means (130) for
cen- and connected together by at least one plurality  tring the relative
positions of the dies (25,26). of threads (10) extending from facing
surfaces of the sheets (5,6); at least one pair of plates  28. Apparatus
according to Claim 27 as dependent on (16,17) disposed facing said sheets
(5,6) on the  10  Claim 26, characterised in that the release means outside
of the said structure; at least the said  (130) when operated in reverse
constitute the cen- three-dimensional textile (3) also being impreg-  tring
means (130). nated with a resin; -  said first and second die (25,26) being
provided  29. Apparatus according to any one of Claims 18 to 28 with
attaching means (33,34,40,41,45) for 15    characterised in that it
includes means (46) for heat- attaching the said plates (16,17) to their
sur-  ing the dies (25,26) to accelerate the polymerisation faces;
of the resin (20). -  said first and second die (25,26) being provided with
polymerising means (46) for obtaining at  30. Apparatus according to Claim
29 characterised in least a partial polymerisation of the resin 20    that
the heating means comprise electrical resist- between the plates (16,17).
ances (46). 19. Apparatus according to Claim 18, characterised in
PatentmnsprOche that the means for attaching the plates (16.17) to the dies
(25,26) include pneumatic fixing means.  25 1. Verfahren zum Herstellen von
Verbundstrukturen mit zwischenliegenden, dreidimensionalen Gewe- 20.
Apparatus according to Claim 19, characterised in  ben, that the pneumatic
fixing means comprise a plurality  dadurch gekennzelchnet, daB of ducts
(40) which extend within the dies (25,26)  es die folgenden Schritte
umfaBt: and open into the surfaces of the dies themselves, 3o  esine erste
Phase, in der sine geschichtete Struktur and which are arranged to be
connected to a vac-  (1) zwischen eine erste und sine zweite Form (25, uum
pump (45), and at least one peripheral seal   26) einer Presse (28)
eingesetztwird;wobeidieges- (33,34) extending around each of the dies
(25,26)  chichtete Struktur (1) zumindest sin dreidimension- and adapted to
cooperate with the plates (16,17) to  ales Gewebe (3) aufweist, das aus
zwei achieve a fluid-tight connection.          35     Gewebelagen (5, 6)
zusammengesetzt ist, die par- allel angeordnet und mit mindestens einer
Vielzahl 21. Apparatus according to any one of Claims 18 to 20  von Faden
(10) miteinanderverbunden sind, die sich characterised in that at least one
(25) of the dies has  von gegenaberliegenden Oberflachen der Lagen (5,
means for enabling it to move at least along two per-  6) erstrecken; wobei
mindestens ein Paar von pendicular axes parallel to the plane of the other
of 40  Schichten (16,17) derart angeordnet ist, daB es den the dies
(25,26).                                 Lagen (5, 6) an der AuBenseite der
Struktur (1) gegenobediegt; wobei zumindest das dreidimen- 22. Apparatus
according to Claim 21, characterised in  sionale Gewebe (3) auch mit einem
Harz (20) that the means include at least one rolling ball  getrinkt wird;
wobei die Formel (25, 26) mit einer assembly (110).
45     Einrichtung (40, 45) versehen sind, urn die Schich- ten (16, 17) an
deren Oberflachen zu befestigen; 23. Apparatus according to Claim 21,
characterised in  sine zweite Phase, in der die Formen (25, 26) that the
means include pneumatic support slides.  zumindest teilweise geschlossen
werden und das dreidimensionale Gewebe (3) zwischen den Schich- 24.
Apparatus according to any one of Claims 18 to 23, so    ten (16, 17)
gepreBtwird und das Harz (20), das die characterised in that it includes
means (122) for fix-  Lagen durchtrinkt, sich selbst zwischen den in ing
the relative positions of the dies (25,26).   Berohrung bestehenden Teilen
verteilt und auch die Faden (10) gleichm&Big durchdringt; 25. Apparatus
according to Claim 24, characterised in  sine dritte Phase, in der die
Schichten (16, 17) test that the fixing means (122) include frictional
clamp- 6s  an den Formen (25, 26) befestigt warden; ing means.
sine vierte Phase, in der die Formen (25, 26) urn einen bestimmten Abstand
innerhalb der Grenze der natarlichen elastischen Rackbildung des dreidi-
mensionalen Gewebes (3) aufgrund der Wirkung 7 *   C   L   M   S   *    13
EP0591324B1                     14 der Kombination der FAcden (10) wieder
geoffnet  4. ProzeB nach einem der vorstehenden AnsprOche, 



werden, die dazu neigen, sich selbst gerade zu rich-  dadurch
gekennzelchnet, daB ten;                                             das
Harz (20) sin in Warms aushArtendes Harz ist. eine ffnfte Phase, in der
zumindest eine teilweise Polymerisation des Harzes (20) zwischen den  5  5.
ProzeB nach Anspruch 4, Schichten (16, 17) und den auBersten Lagen (5, 6)
dadurch gekennzelchnet, daB des dreidimensionalen Gewebes (3) erzielt wird,
vor der erstsn Phase sine katalysierende Substanz wahrend des Harz (20),
das die FMden (10)        Zwischen den Schichten (16,17) und den Lagen (5,
durchtrankt, im wesentlichen in einern plastischen  6) des
dreidimensionalen Gewebes aufgebracht Zustand verbleibt;
10     wird, um lokal den PolymerisationsprozeB des Gine sechste Phase, in
der die Formen (25, 26) bis  Harzes (20) zu beschleunigen. zu sinern
vorbestimmten Abstand wieder ge6ffnet werden, urn die Lagen (5, 6)
voneinander weg zu  6. Verfahren nach einem der Ansprache 1 bis 3, bewegen
und die Faden (10) zu strecken, urn sine  dadurch gekennzelchnet, daB
teilweise hohle Struktur zu bilden;        15    des Harz (20) ein
thermoplastisches Harz ist. sine siebte Phase, in der die Struktur (1)
zwischen den beiden Formen (25,26) geldemmrnt verbleibt, bis    7.
Verfahren  nach  einem   der  vorstehenden die Polymerisation des Harzes
(20) abgeschlossen  Ansprache, ist;
dadurch gekennzelchnet, daB sine achte Phase, in der die Platten (16,17)
von den  20  das Harz (20) durch zumindest teilweises Polymer- Oberflachen
der Formen (25,26) gelost werden, die  isieren in der zweiten Phase die
Lagen (5,6) fest an Formen (25,26)wvolstandig geoffnetwerden und die  den
Platten (16, 17) befestigt. geschichtete Struktur (1) aus der Presse (28)
ent- fernt wird.                                   8. Verfahren nach einem
der vorstehenden AnspriOche 2      1 bib 6, 2. Verfahren nach Anspruch 1,
dadurch gekennzelchnet, daB dadurch gekennzelchnet, daB
dieses sine neunte Phase aufweist, in der die Plat- in der sechsten Phase
mindestens sine der Formen  ten (16,17) mechanisch abgenommen und von der
(25, 26) relativ zu der anderen in der senkrscht zu  geschichteten Strultur
(1) entfernt werden. dem Abstand zwischen den Formen (25, 26) ver- ao
laufenden Ebenebewegbargemachtwird,daBdann    9. Verfahren  nach  einern
der  vorstehenden die Formen (25,26) wieder um einen ersten Abstand
Ansprache, auseinander bewegt werden, urn die Faden (10)    dadurch
gekennzeichnet, daB zurnindest teilweise zu strecken, wobei die beweg-  die
Platten (16, 17) sine groflere Abmessung bes- bare Form (25) m6glicherweise
in der sechsten  35    itzen als die geschichtete Struktur (1), urn
letztere Phase zum Schwimmen gebracht wird, so daB die    von den
Oberflachen der Formen (25, 26) zu ent- Faden (10) in siner Richtung im
wesentlichen senk-  fernen. recht zu der Ebene der Lagen (5, 6) des
dreidimen- sionalen Gewebes angeordnet werden; wobei die  10. Verfahren
nach  einern  der  vorstehenden Formen (25,26) dann in ihren Ebenen in
ihrer Posi- 40  AnsprOche, ton verriegelt werden und die Formen (25,26)
dann  dadurch gekennzelchnet, daB um sinen zweiten vorbestimmten Abstand
weiter    dieses sine weitere Phase nach der siebten Phase aussinander
bewegt werden, urn die FAden (10)    aufweist, in der des dreidimensionale
Gewebe (3) in vollstandig auseinander zu ziehen, urn sine gewon-  der
geschichteten  Struktur (1) mit einern schte Gesamtdicke der Struktur (1)
zu erzielen.    45  geschaumten Harz gefolft wird. 3. Verfahren nach
Anspruch 1 oder 2,             11. Verfahren  nach  einem   der
vorstehenden dadurch gekennzelchnet, daB                      AnsprOche,
die Formen (25. 26) erwarmt werden, um den Vor-  dadurch gekennzelchnet,
daB gang der Polymerisation des Harzes (20) zu besch- 50  die geschichtete
Struktur zumindest sine Vieizahl leunigen; wobei in der fornften Phase die
Formen  von Obereinander angeordneten Schichten desdrei- (25, 26) durch
Erwarmen von im wesentlichen      dimensionalen Gewebes (3) aufweist.
lediglich der AuBersten Teils der Struktur im wes- entlichen lediglich
bewirken, daB die teilweise  12. Verfahren nach Anspruch 11, Polymerisation
des Harzes (20) an den AuBeren  u5  dadurch gekennzelchnet, daB Lagen (5,
6) des dreidimensionalen Gewebes (3)   vor der ersten Phase sine
katalysierende Substanz erfolgt.
zwischen die gegenaberliegenden OberFlachen der Schichten aufgebracht wird,
wodurch der Polymeri-    15               EP 0 591 324 B1
16 sationsprozeB des Harzes (20) lokal beschleunigt  -  sine Presse (28),
die mit einer ersten Form (25) wird.
und einer zweiten Form (26) versehen ist; 13. Verbundstruktur
wobei die Presse (28) zum Unterbringen einer ges- dadurch gekennzelchnet,
daB                5      chichteten Struktur dient, die zwischen der
ersten 



sie folgendes umfaBt:                             Form und der zweiten Form
angeordnet ist; wobei die geschichtste Struktur mindestens ein drei- -
zumindest ein dreidimensionales Gewebe (3),    dimensionales Gewebe (3)
autweist, das durch zwei das aus zwei Gewebelagen (5, 6) zusam-
Gewebelagen (5, 6) gebildet ist, die parallel mengesetzt ist, die parallel
angeordnet und  1O    angeordnet und miteinander durch mindestens ine
miteinander durch zumindest sine Vieizahl von  Visizahl von Faden (10)
verbunden sind, die sich Faden (10) verbunden sind, die sich von den   von
gegenoberliegenden Oberflachen der Lagen (5, gegenoberliegenden Oberflachen
der Lagen      6) erstrecken; wobei mindestens sin Plattenpaar (5, 6)
erstrecken;                            (16, 17) den Lagen (5, 6)
gegenoberliegend an der 15    AuBenseite der Struktur angeordnet ist; wobei
wobei das dreidimensionale Gewebe (3) mit sinem   zumindest das
dreidimensionale Gewebe (3) auch geharteten Harz durchtrankt ist und die
Faden steif  mit einem Harz getrankt ist; sind und sich zwischen den Lagen
(5,6) erstrecken und sine steife Verbindung zwischen den Lagen     -  wobe
doeerste und die zweite Form (25,26) mit selbst (5, 6) herstellen und sine
teilweise hohle 20  einer Befestigungseinrichtung (33, 34, 40, 41, Struktur
aufgrund des vorhandenen Zwischen-          45) versehen sind, urn die
Platten (16. 17) an raumes zwischen den Faden (10) bilden;
deren Oberflachen zu befestigen; wobei die beiden Lagen (5, 6) durch
verfestigtes Harz gehartet sind und flache Oberflachen bilden;  -  wobei
die erste und die zwedte Form (25,26) mit und
25        einer Polymerisierungaeinrichtung (46) verse- hen sind, um
zumindest sine teilweise Polymer- -  ein Paar AuBerer abnehmbarer Platten
(16,17),     isation des Harzes zwischen den Platten (16, von denen jede
einer entaprechenden Lage (5,      17) zu erzielen. 6) gegenfberliegt und
mit dieser verbunden lst. 30 19. Vorrichtung nach Anspruch 18, 14. Struktur
nach Anspruch 13,                       dadurch gekennzeichnet, daB dadurch
gekennzelchnet, daB                       die Einrichtungen zum Befestigen
der Planten (16, die geschichtete Struktur (1) mindestens sine     17) an
den Formen (25, 26) sine pneumatische Gewebelage (12, 13) aufweist, die
zwischen einer  Befestigungseinrichtung umfassen. der Platten (16, 17) und
dem dreidimensionalen  35 Gewebe (3) angeordnet ist.                    20.
Vorrichtung nach Anspruch 19, dadurch gekennzelchnet, daB 15. Struktur nach
Anspruch 13 oder 14,               die pneumatische Befestigungseinrichtung
sine dadurch gekennzelchnet, daB                       Vieizahi von Kanalen
(40) umfal3t, die sich innerhalb die geschichtete Struktur (1) mindestens
sine  40  der Formen (25, 26) erstrecken und in die Ober- Schicht aus
Gel-Schicht-Harz (160) autweist, die  flachen der Formen selbst offnen und
die derart K>      zwischen dem dreidimensionalen Gewebe (3) und
angeordnet sind, daB sie mit siner Vakuumpumpe einer der Platten (16, 17)
angeordnet ist.        (45) verbunden werden kOnnen, und daB sich zumindest
sine Umfangsdichtung (33, 34) urn jede 16. Struktur nach einem der
AnsprOche 13 bis 15,  45  Form (25, 26) erstreckt und derart ausgebildet
ist, dadurch gekennzelchnet, daB                       daB diese mit den
Platten (16,17) zusammenwirkt, die Platten (16, 17) aus Kunststoffmaterial
herg-  ume ine fluiddichte Verbindung zu erzielen. estellt sind. 21.
Vorrichtung nach einem der Ansprache 18 bis 20, 17. Struktur nach einem der
Ansprfche 13 bis 15,  50  dadurch gekennzelchnet, daB dadurch
gekennzelchnet, daB                       zumindest sine (25) der Formen
eine Einrichtung die Platten (16, 17) aus Metall bestehen.         besitzt,
die ermoglicht, daB sich diese zumindest entlang zweier zusinander
senkrechter Achsen par- 18. Vorrichtung zur Herstellung von
Verbundstrukturen  allel zu der Ebene der anderen Form (25, 26) mit
dazwischenliegenden,  dreidimensionalen  55  bewegt. Geweben,
gekennzeochnnt durch:                         22. Vorrichtung nach Anspruch
21, dadurch gekennzelchnst, daB 9                        1       11
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18 die Einrichtung mindestens sine Rolikugelanord-   au moinsune paire de
couches (16,17) plac6es en nung (110) aufweist.
vis-a-vis desdites nappes (5,6) a lext6rieur de ladite structure (1); au
moins ledit tissu tridimensionnel (3) 23. Vorrichtung nach Anspruch 21,
etant egalement impregne avec une resine (20); les dadurch gekennzelchnot,
daB                6      matrices (25, 26) etant munies de moyens (40, 45)



die Einrichtung pneumatische Lagerschlitten auf-  pourfixerlesdites couches
(1 6, 17) Aleurs surfaces; west
une deuxieme phase dans laquelle les matri- ces (25, 26) sont au moins
partiellement fermees et 24. Vorrichtung nach einem der AnsprOche 18 bis
23,  le tissu tridimensionnel (3) est presse entre les dadurch
gekennzelchnot, daB                10    couches (16, 17), et la resine
(20) impregnant les- diese eine Einrichtung (122) zum Fixieren der Rel-
dites nappes se repartissant entre les pieces en ativpositlonen der Formen
(25, 26) aufweist.      contact, penetrant 6galement les fils (10)
uniforme- ment; 25. Vorrichtung nach Anspruch 24,
une troisieme phase dens laquelle les dadurch gekennzelchnst, daB
15     couches (16, 17) sont fixees solidement aux matri- die
Fixiereinrichtung (122) sine Reibungsklemmein-  ces (25,26); richtung
autweist.                                     une quatrieme phase dans
laquelle les matri- ces (25, 26) sont rouvertes d'une certaine distance 26.
Vorrichtung nach einem der Ansproche 18 bis 25,  dans la limite du retour
6lastique naturel du tissu tri- dadurch gekennzelchnet, daB
20     dimensionnel (3) par suitede 'action de la combinai- diese eine
Einrichtung (130) zum Freigeben mind-  son de fils (10) tendant a se
tendre; estens einer der Formen (25, 26) aufweist.             une
cinquieme phase dans laquelleoau moiMs une polymerisation partielle de la
rhsine (20) entre 27. Vorrichtung nach einem der Ansprache 18 bis 26,  les
couches (16, 17) et les couches les plus dadurch gekennzelchnot, daB
25     exterieures (5, 6) du tissu tridimensionnel (3) est diese sine
Einrichtung (130) zum Zentrieren der   obtenue aors que la resine (20)
impr6gnant les fils Relativpositionen der Formen (25, 26) aufweist.   (10)
reste sensiblement dans un etat plastique; une sixieme phase dans laquelle
les matrices 28. Vorrichtung nach Anspruch 27, sofern abhangig von  (25,
26) sont ouvertes d'une distance pr6deter- Anspruch 26,
30     min6e afin d'ecarter les nappes (5, 6) les unes des dadurch
gskennzelchnet, daB                       autres et d'etendre les fils (10)
pour former une die Freigabeeinrichtung (130) die Zentriereinrich-
structure partiellement creuse; tung (130) bildet, wenn diese umgekohrt
bedient         une septieme phase dans laquelle la struc- wird.
ture (1) resteserr6e entre les deux matrices (25,26) 35    jusqu'a ce quo
la polymerisation de la r6sine (20) 29. Vorrichtung nach einem der
Ansprache 18 bis 28,  soft complete; dadurch gekennzsichnet, daB
une huitieme phase dans laquelle les diese eine Einrichtung (46) zum
Erwarmen der For-  plaques (16, 17) sont degagees des surfaces des men (25,
26) autweist, um die Polymerisation des  matrices (25, 26), les matrices
(25, 26) sont Harzes (20) zu beschleunigen.              40     ouvertes
completement et la structure en couches (1) est retiree de la presse (28).
30. Vorrichtung nach Anspruch 29, dadurch gekennzelchnet, daB
2. Procedh selon la Revendication 1, caractdrisd on die Heizeinrichtung
elektrische Widerstinde (46)  ce quw dans la sixieme phase, au moins l'une
des aufweist.                                  46     matrices (25, 26) est
rendue mobile par rapport a l'autre dans le plan perpendiculaire a l'espace
entre Revendicatlons                                       les matrices
(25,26), les matrices (25,26) sont alors ecart6es de nouveau d'une premiere
distance pour 1. Procede de production de structures composites    etendre
lesdits fils (10) au moins partiellement, Ia avec des tissus
tridimensionnels intermediaires, 5o  matrice mobile (25) etant
eventuellement miss en caracdrise en ce qu'il comprend:
flottement pendant la sixibme phase de maniere a une premiere phase dans
laquelle une struc-  placer les fils (10) dans une direction sensiblement
ture en couches (1) est inseree entre une premiere  perpendiculaire aux
plans des nappes (5,6) du tissu et une deuxieme matrice (25, 26) dune
presse (28),  tridimensionnel ; les matrices (25, 26) etant alors ba
structure en couches (1) comprenant au moins un  us  bloquees en position
dans leurs plans et les matri- tissu tridimensionnel (3) constitue par deux
nappes  ces (25, 26) etant alors ecartees de nouveau d'une (5, 6) de tissu
disposees en parallble et reli6es entre  deuxieme distance predeterminee
afin d'etendre les elles par au moins une pluralite de fils (10) s'etend-
fiAs (10) completement pour obtenir une epaisseur ant depuis des faces en
vis-&-vis des nappes (5, 6);  d'ensemble d6sir6e de la structure (1). 10
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324 B1                  20 3. Procede selon la Revendication 1 ou 2,
caracterlse  vis desdites couches afin d'accel6rer localement le en ce quo
lesdites matrices (25,26) sont chauff6es  processus de polym6risation de
ladite resine (20). pour accelerer le processus de polymerisation de ladite
rhsine (20), dans la cinquieme phase, lesdites  1S. Structure composite,
caracterisee en ce qu'elle 



matrices (25,26). en nechauffantsensiblementque  5  comprend: les parties
les plus exterieures de ladite structure, ne provcquent sensiblement quo la
polymerisation  -  au moins un tissu tridimensionnel (3) constitu6
partielle de la resino (20) sur les nappes ext6rieures  de deux nappes (5,
6) de tissu dispos6es en (5, 6) dudit tissu tridimensionnel (3).
parallele et relies entre elles par au moins une 10        pluralite de
fils (10) s'etendantcdepuis des faces 4. Procede selon Iune quelconque des
Revendica-          en vis-&-vis des nappes (5, 6); tions precdentes,
caracterlse en ce quo ladito           ledit tissu tridimensionnel (3)
etant resine (20) est une resine thermodurcissable.        impregne avec
une resine durcie et les fils etant rigides et s'tendant entre les nappes
(5, 6). 5. Procede selon la Revendication 4. caractorlse en  i5
etablissantainsi une liaison rigide entre les nap- ce quo, avant ladits
premiere phase, une substance   pes (5,6) elles-memes et formant une
structure de catatyse est appliquee entre lesdites couches
partiellement creuse par suite de l'espace (16, 17) et lesdites nappes
(5,6) dudittissutridimen-  present entre les fils (10); sionnel afin
d'accelerer localement le processus de       lesdites deux nappes (5,6)
etant durcies polymerisation de ladite rhsine (20).      20        par de
la rhsino solidifie et formant des sur- faces plates; et 6. Procede selon
l'une quelconque des Revendica-      -  un couplede plaques
externesdetachables (1 6, tions 1 A 3, caractdris on co qua ladite rhsine
(20)  17), chacune faisant face et etant reliee a l'une est une rhsine
thermoplastique.                      respective des nappes (5, 6). 25 7.
Procede selon l'une quelconque des Revendica-  14. Structure selon la
Revendicatfon 13, caracffrlsde tions precedentes, caractdrise en ce quo la
rhsine  en co quo la structure en couches (1) comprend au (20), en
polymlrisant au moins partiellement lors de  moins une nappe de tissu (1
2,13) placoe entre l'une ladite deuxilme phase, fixe fermement les nappes
des plaques (16. 17) et le tissu tridimensionnel (3). (5, 6) aux plaques
(16, 17).               30 1& Structure selon la Revendication 13 ou 14,
cara- 8. Procdde selon lune quelconque des Revendica-       ctrlsde oen ce
qu la structure en couches (1) corn- tions 1 & 6, caractdrlsd en ce qVil
comprend une  prendau moins une couche de rsine Gel-coat (160) neuvieme
phase dans laquelle les plaques (16,17)  intercalle entre le tissu
tridimensionnel (3) et l'une sont detachees mecaniquement et retirees de la
9S  des plaques (16. 17). structure en couches (1). 16. Structure selon
tune quelconque des Revendica- 9. Procede selon tune quelconque des
Roevndica-      tions 13 a 15, caractdrlsoe en co quo les plaques tions
precedentes, caractrlso on ce quo les       (16,17) sontfabriquees dans uno
matihreplastique. plaques (16, 17) ont une plus grande etendue que  40
celle de la structure en couches (1), afin de separer  17. Structure selon
l'une quelconque des Revendica- cette dernimre des surfaces des matrices
(25, 26).  tions 13 A 15, caractdrlse on ce quo les plaques (16, 17) sont
fabriquees en metal. 10. ProcWd6 selon l'une quelconque des Revendica-
Ulons precedentes, caractdris en ce qLit corn- 4S 18. Dispositif pour la
fabrication de structures compos- prend une autre phase, apres la septieme
phase,   ites avecdestissustridimensionneos intermediaires, dans laquelle
le tissu tridimensionnel (3) dans la  caracterlse en ce qVil comprend:
structure on couches (1) est rempli avec une rhsine expansee.
-  une presse (28) munie dune premiere matrice so        (25) et dune
deuxieme matrice (26); 11. Procede selon l'une quelconque des Revendica-
ladite presse (28) etant destinee A tions precddentes, caractErisE on ce
quo ladite      recevoir une structure en couches placee entre structure en
couches comprend au moins une plu-      lesdites premieAre et deuxieme
matrices; ratlt de couches superposeos dudit tissu tridimen-         la
structure en couches comprenant au sionnel (3).
65         moins un tissu tridimensionnel (3) constitue de deux nappes (5,
6) de tissu disposees en par- 12. Procede selon la Revendication 11,
caractdrisd on    allele et reliees entreelles par au moins une plu- ce
quo, avant ladite premiere phase, une substance   ratit de fils (10)
s~tendant depulsdes faces en de catalyse est appliqulo entre les faces en
vis-a-  vis-&-vis des nappes (5, 6); au moins une paire 11~~~~~~~~    21
EP 0 591 324 B1                  22 de plaques (16, 17) placees en
vis-a-vis   27. Dispositif-selon l'une quelconque des Revendica- desdites
nappes (5. 6) A o'exterieur de ladite  tions 18 & 26, caractdrisd on ce
qu'il comprend des structure ; au moins ledit tissu tridimensionnel  moyens
(130) pour centrer les positions relatives (3) etant egalement impregne
avec une resine;  des matrices (25, 26). 



-  lesdites premiere et deuxieme matrices (25,26) 5 etant munies de moyens
de fixation (33,34,40,  28. Dispositif selon la Revendication 27 priso en
41, 45) pour fixer lesdites plaques (16. 17) A  d6pendance a la
Revendication 26, caractdrisd en leurs surfaces;
ce quo les moyens de degagement (130). lorsqu'on -  lesdites
premibreoetdeuximeo matrices (25,26)  les actionne & l'envers, constituent
les moyens de etant munies de moyens de polymerisation (46) 10    centrage
(130). pour obtenir au moins une polym6risation par- tielle de la resine
entre les plaques (16, 17).  29. Dispositif selon lune quelconque des
Revendica- tions 18 a 28, caracterLs on ce q~il comprend des 19. Dispositif
selon la Revendication 18, caractdrlseon  moyens (46) pour chauffer les
matrices (25,26) afin ce quo les moyens de fixation des plaques (16, 17) 15
d'acc6lerer la polymerisation de la r6sine (20). aux matrices (25, 26)
comprennent des moyens de fixation pneumatiques.
30. Dispositif selon la Revendication 29, caracf rls6 en ce quo les moyens
chauffants comprennent des 20. Dispositif selon la Revendication 19,
caractdrlsdon  resistances electriques (46). ce quo les moyens de fixation
pneumatiques corn- zo prennent une pluralite de conduits (40) qui
s'etendent A l'interieur des matrices (25, 26) et debouchent dans les
surfaces des matrices elles- memes, et qui sont agences pour etre relies a
une pompe A vide (45), et au moins un joint peripherique 25 (33,34)
s'etendant autour de chacune des matrices (25, 26) et adapte pour cooperer
avec les plaques (16, 17) afin d'obtenir une liaison 6tanche aux flu- ides.
30 21. Dispositif selon lune quelconque des Revendica- tions 18 A 20,
caractdrise en ce quau moins l'une des matrices a des moyens pour lui
permettre de se deplacer au moins le long de deux axes perpendic- ulaires
parallelement au plan de l'autre des matrices 35 (25.26). 22. Dispositif
selon la Revendication 21, caractdrlsd en co quo les moyens comprennent au
moins un ensemble A roulement A bille (110).        40 J 23. Dispositif
selon la Revendication 21, caractdrLsd en co quo les moyens comprennent des
coulisses de soutien pneumatiques. 45 24. Dispositif selon lune quelconque
des Revendica- tions 18 a 23, caractdrisd en ce qvil comprend des moyens
(122) pour fixer les positions relatives des matrices (25, 26). 50 25.
Dispositif selon la Revendication 24, caractdris oen ce quo les moyens de
fixation (122) conmprennent des moyens de serrage A frottement. 26.
Dispositif selon l'une quelconque des Revendica- 55 tions 18 A 25,
caractdrisd on co qu'il comprend des moyens (130) pour d6gager au moins
l'une des matrices (25, 26).    


