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(57) ABSTRACT

A mould including: a central core having a side wall with a
plane external surface; an internal mould element having an
internal surface facing the external surface of the central core,
with surfaces inclined to the vertical in order to form an angle
of clearance, and a substantially vertical external surface; an
external mould element fitted against the internal mould ele-
ment and having a substantially vertical internal surface fac-
ing the external surface of the internal mould element; at least
one of the facing surfaces being designed to receive a sub-
stantially vertical lateral preform so that the internal mould
element and the external mould element are suitable for
clamping said lateral preform.
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MOLD ADAPTED TO RECEIVE A PREFORM
OF A COMPOSITE PART AND
CORRESPONDING MOLDING METHOD

[0001] The invention relates to a mold adapted to receive a
preform of a composite part and in which said preform is
adapted to be impregnated by injection of resin.

[0002] It is known that molding by injection of resin at low
pressure (a process commonly called RTM) is a method for
putting composites materials into form, in which a thermo-
setting resin is injected at low pressure, through a textile
preform constituted by reinforcements and which is placed in
a closed mold. According to this method, a preform is first of
all draped which is placed in the mold, the mold is filled with
resin, polymerization of the resin is carried out and the com-
posite part obtained is removed from the mold.

[0003] This type of molding may present difficulties in
particular in the case of molding by injection of a complex
part, of large size and which has vertical lateral walls, such as
an aircraft undercarriage bay.

[0004] Inthistype of part, the inside surfaces of the vertical
lateral walls have regions of increased thickness for the stift-
ening of the part. Producing a corresponding preform is dif-
ficult to do directly in the mold, in particular for reliable
production of the regions of increased thickness, the draping
then being carried out blind.

[0005] When preforms are produced outside the mold then
mounted in the mold, the putting in position of the preforms
relative to each other (lateral preforms corresponding to the
lateral walls of the part, upper preform, etc.) is difficult to
ensure on account of the lower stiftness of those preforms
before the injection of resin.

[0006] Inboth these cases, the removal from the mold of the
part obtained is rendered complex due to the negative draft
angles generated by the regions of increased thickness of the
inside surfaces of the lateral walls.

[0007] The invention is directed to improving a type of
mold for producing parts by the RTM process, by providing a
mold adapted to the production of complex parts and which is
simple to use.

[0008] To that end the invention provides to a mold adapted
to receive a preform for a part of composite material and in
which said preform is adapted to be impregnated by injection
of resin to form said part of composite material, said preform
comprising at least one substantially vertical lateral preform,
characterized in that said mold comprises:

[0009] acentral core comprising at least one lateral wall
which has an outside wall, which is for example planar;

[0010] an inside mold member having an inside surface
turned towards said outside surface of the central core,
with said surfaces being inclined relative to the vertical
to form a draft angle, said inside mold member also
having a substantially vertical outside surface;

[0011] an outside mold member mounted against said
inside mold member and which has a substantially ver-
tical inside surface, such that the inside surface of the
outside mold member is turned towards the outside sur-
face of the inside mold member; and

[0012] the inside surface of the outside mold member or
the facing outside surface of the inside mold member
being adapted to receive said lateral preform, such that
the inside mold member and the outside mold member
are adapted to clamp said lateral preform.

[0013] It will be noted that in the mold according to the
invention, the lateral preform is clamped between two mold
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members mounted against the central core, such that reliable
placing in position of the preform is ensured and that the
holding in position of that preform during the injection is also
ensured.

[0014] It will furthermore be noted that the two surfaces of
the inside mold member are inclined to each other, with the
substantially vertical outside surface and the inside surface
forming a draft angle relative to the vertical, which makes it
possible to mold a vertical wall with regions of increased
thickness and to facilitate removal from the mold by virtue of
the draft angle.

[0015] Furthermore, the design ofthe mold enables draping
of the preform when flat, in optimized conditions.

[0016] According to other features, taken in isolation or in
combination:

[0017] said outside surface of the inside mold member is
adapted to receive a layer of material to form a sub-
preform of the lateral preform.

[0018] acavity is formed on the inside mold member, on
the same side as the outside surface, such that said sub-
preform is adapted to cover said cavity;

[0019] said inside surface of the outside mold member is
adapted to receive a layer of material to form a second
sub-preform of the lateral preform.

[0020] the inside mold member and the outside mold
member are adapted to clamp the two sub-preforms the
uniting of which forms the lateral preform when said
mold members are mounted against each other;

[0021] the inside surface of the inside mold member
bears grooves adapted to form, with the outside surface,
flow channels for the resin, when the inside mold mem-
ber is disposed against said outside surface;

[0022] cavities are formed on the outside mold member,
on the same side as the inside surface, the sub-preform
being adapted to cover the cavities;

[0023] thecavities extend in two different directions over
the same inside surface of the outside mold member,
such that the preform corresponding to the stiffening
means associated with the lateral wall extends in two
different directions over the same face of said lateral
wall;

[0024] the central core comprises an upper wall adapted
to receive a layer of material to form an upper preform
connected to the lateral preform;

[0025] cavities are formed in the upper wall, such that a
preform of the stiffeners is formed on a face when mate-
rial is deposited on the upper wall; transverse portions
adapted to receive a preform corresponding to upper
frame portions are disposed on the upper wall, such that
this upper frame portion preform is portion on the oppo-
site side to the preform of the stiffeners relative to said
upper disposed;

[0026] two lateral preforms are disposed on opposite
sides of the central core, with spacers transversely link-
ing the inside mold members associated with each lat-
eral preform.

[0027] The invention also relates to a method of molding a
part of composite material by injection of resin onto a preform
of'said part, said preform comprising at least one substantially
vertical lateral preform, characterized in that it comprises the
following steps:

[0028] disposing a mold member which has a first sur-
face oriented upwardly;
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[0029] disposing at least one layer of material forming a
sub-preform on said first surface;

[0030] assembling said mold member with a second
mold member, said first surface being turned towards
said second mold member, such that said lateral preform
formed by at least the sub-preform is clamped between
the two mold members;

[0031] moving said mold members towards an mold for
injection in which is disposed a central core comprising
at least one lateral wall which has a planar outside sur-
face;

[0032] positioning said mold members such that the lat-
eral preform extends vertically and that the opposite
surface to the first surface of the mold member is turned
towards the planar outside surface of the central core,
with said surfaces being inclined relative to the vertical
to form a draft angle;

[0033] and

[0034] injecting resin into the mold for molding the part.
Optionally, proceeding with the injection step, the preceding
steps are reiterated to obtain a second lateral preform for the
second lateral wall, then the two lateral preforms and the
associated mold members are disposed on opposite sides of
the central core in said mold for injection, respectively facing
a lateral wall of said central core;
[0035] The invention also relates to a method for molding a
part of composite material, in particular an aircraft undercar-
riage bay comprising at least one central wall, two vertical
lateral walls and stiffening means, by injection of resin onto a
preform of said part, characterized in that it comprises the
following steps:

[0036] disposing an inside mold member which has an
upwardly oriented outside surface, and which comprises
a cavity on the same side as the outside surface;

[0037] disposing on said outside surface at least one
layer of material forming a sub-preform corresponding
to a vertical lateral wall;

[0038] disposing an outside mold member which has an
upwardly oriented inside surface, and which comprises
cavities on the same side as the inside surface;

[0039] disposing in said cavities of the inside surface at
least one layer of material forming a sub-preform corre-
sponding to said stiffening means;

[0040] assembling the two mold members, with said two
surfaces turned towards each other, such that a lateral
preform formed by uniting the two sub-preforms is
clamped between the two mold members to form, after
injection of the resin, a first lateral wall;

[0041] moving said lateral preform and said mold mem-
bers towards a mold for injection in which is disposed a
central core;

[0042] reiterating the preceding steps to obtain a second
lateral preform for the second lateral wall;

[0043] disposing the two lateral preforms and the asso-
ciated mold members on opposite sides of the central
core in said mold for injection, respectively facing a
lateral wall of said central core;

[0044] transversely connecting the inside mold members
by spacers
[0045] depositing on an upper wall of said central core,

said upper wall linking the two lateral walls, at least one
layer of material forming a sub-preform corresponding
to the central wall, and

[0046] injecting resin into the mold for molding the part.
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[0047] According to other features, taken in isolation or in
combination:

[0048] on the upper wall and between the lateral pre-
forms and the associated mold members, transverse por-
tions are mounted which are adapted to receive a pre-
form corresponding to upper frame portions extending
in a first direction;

[0049] the step of depositing the layer of material in the
cavities of the inside surface of the outside mold member
comprises a first deposit in said first direction and a
second deposit in a perpendicular direction.

[0050] Furthermore, the invention also relates to a part of
composite material obtained by one of the methods of mold-
ing by injecting resin as briefly set out above, the part being an
aircraft undercarriage bay.

[0051] The invention also concerns an aircraft comprising
at least one aircraft undercarriage bay obtained by one of the
methods set out above.

[0052] The disclosure of the invention will now be contin-
ued with the detailed description of an embodiment, given
below by way of illustrative and non-limiting example, with
reference to the accompanying drawings, in which:

[0053] FIGS. 1 and 2 are perspective views of an aircraft
undercarriage bay, from different angles;

[0054] FIG. 3isaperspective view of the undercarriage bay
of FIG. 1 and of a part of the mold, the undercarriage bay
being in course of removal from the mold;

[0055] FIG. 4 is a rear view of the undercarriage bay and of
the mold part represented in FIG. 3;

[0056] FIG. 5 is a representation of parts of the mold,
including in particular a central core, an inside mold member
and an outside mold member;

[0057] FIG. 6 is a representation similar to FIG. 5, with the
inside and outside mold members supporting parts of the
lateral preform;

[0058] FIG. 7 is a perspective view of the handling means
carrying the inside mold member and the outside mold mem-
ber as represented in FIG. 6, when they are assembled, with
the lateral preform between those two mold members.
[0059] FIG. 8 is a representation of the mold in course of
assembly, with the central core and the lateral mold members
assembled;

[0060] FIG. 9 is a representation of the mold in course of
assembly, with the preform of the central wall and the upper
mold member assembled on the central core;

[0061] FIG. 10 is a representation of the assembled mold,
with metal members covering the preforms of the central wall
and of the frame portions.

[0062] As illustrated in FIGS. 1 and 2, a undercarriage bay
1 which constitutes an example of a part of composite mate-
rial comprises a central wall 2 extending longitudinally and to
which two lateral walls 3 connect transversely. Each of the
walls comprises stifteners, here of Omega-section, and frame
portions. I will be understood here that the portions of frame
are stiffeners of larger size than the Omega-section stiffeners.
Thebay 1 has the shape of a shoe with a hollow inside forming
a housing for a member of the undercarriage bay of an air-
craft.

[0063] Viewed from the side, the central wall 2 is of para-
bolic shape, with a substantially horizontal upper portion 5,
and a front face 6 of rounded shape which downwardly con-
tinues the front end edge of the upper portion 5 and which
extends over substantially the whole height of the undercar-
riage bay 1.
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[0064] The upper portion 5 has an outside surface 5'
adapted to receive frame upper portions 43, and an inside
surface on which stiffeners 44 are integrally formed, which
are visible in FIG. 4 and of which there are for example three
here. It may be observed here that the stiffener forming means
are disposed on opposite faces of the same wall. The upper
portion 5 has a profile which is slightly dome-shaped in a
transverse section plane, the center of portion 5 being higher
than the sides.

[0065] The lateral walls 3 are vertical. They each have an
inside surface 7 turned inwardly of the bay 1 and an outside
surface 8 turned outwardly of the bay.

[0066] The lateral walls 3 comprise a skin of varying thick-
ness, such that each inside surface 7 comprises regions of
increased thickness 70. Here, the region of increased thick-
ness extends from a corner of an inside surface 7 to an oppo-
site corner, leaving regions of lower thickness 71 on opposite
sides of the region of increased thickness 70, and making
removal from the mold difficult on account of negative drift
angles.

[0067] The outside surface 8 bears frame lateral portions
41, for example in the form of a beam of U-shaped cross-
section, which are transversely arranged, and horizontal stiff-
eners 42 here for example of Omega-shaped cross-section,
which extend between two successive frame lateral portions
41. It may be observed here that the stiffener forming means
are disposed on the same face of a wall. The upper ends of the
frame lateral portions 41 project beyond the upper portion 5.

[0068] The frame upper portions 43, transversely arranged,
which are carried by the outside surface 5', are joined to the
upper ends of the frame lateral portions 41.

[0069] The two lateral walls 3 and the central wall 2 are
joined by connecting brackets not shown.

[0070] Such an undercarriage bay 1 is formed from com-
posite material, and is obtained by injection of resin, for
example at low pressure, onto an overall preform, or rough, of
the bay. By way of example, the preform, also termed textile
preform, is a structure constituted by reinforcements, with
carbon fibers linked by an epoxy powder and/or thermoplastic
to give cohesion to the preform. The overall preform com-
prises two lateral preforms of which only one 103 is repre-
sented (FIG. 7), an upper preform 104, a preform, not shown,
for each connecting bracket, preforms for upper stiffeners,
not shown, and preforms for upper portions of the frame 105,
which are assembled before the injection into a mold.

[0071] Each lateral preform 103 is provided to be impreg-
nated with resin to form a composite lateral wall 3 and also to
form the frame lateral portions 41 and the stiffeners 42 carried
by the wall 3, after polymerization of the resin.

[0072] The upper preform is adapted to be impregnated
with resin and to form the composite central wall 2 when the
resin has polymerized.

[0073] The mold according to the invention in particular
enables the correct assembly of the preforms in relation to
each other and enables the support of that assembly before
and during the injection of resin in an autoclave in which the
mold is placed.

[0074] As illustrated in particular in FIGS. 3 to 6 and 8 to
10, a mold 10 for manufacturing a part of this type comprises
a central core 11, on which are mounted a first lateral mold
member 12, a second lateral mold member 13 and an upper
mold member 14 (visible in FIG. 10).
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[0075] The central core 11 comprises a base 15 and a shell
16 having a shape substantially equivalent to that of the
undercarriage bay 1.

[0076] The shell 16 has two lateral walls 17 which issue
from the base 15 and an upper wall 18 transversely connect-
ing the two lateral walls 17, remotely from the base 15
[0077] Each lateral wall 17 has a planar outside surface 19.
As can be seen more easily in FIG. 4, the planar outside
surfaces 19 are inclined to the vertical (the dashed line dia-
grammatically representing the inclination relative to the full
line representing the vertical), while converging towards each
other on moving away from the base 15.

[0078] The upper part of the lateral walls 17 comprises a
cavity 20 (FIGS. 5 and 6) adapted, as explained later, to
receive an edge 27 of the corresponding lateral mold member.
[0079] The upper wall 18 has an upper outside surface 21
and comprises three cavities 22 apparent on that outside sur-
face 21 to enable the molding of the stiffeners 44 on the inside
surface of the upper portion 5, as will be described later.
[0080] It will be noted that the cavities 20 and 22 stop
axially at a specific distance from the back edge of the shell
16.

[0081] Reinforcing means 23 (FIGS. 4, 5 and 6) are pro-
vided inside the shell to reinforce the central core 11.

[0082] The first lateral mold member 12 comprises an
inside mold member 24 and an outside mold member 25,
which are adapted to be hinged relative to each other (as can
be seen in FIGS. 5to 7).

[0083] The inside mold member 24 comprises a wall 26
which has a substantially planar inside surface 28 (FIG. 7)
and an outside surface 29. The inside mold member 24 com-
prises a cavity 30 which is formed on the same side as the
outside surface 29, and which is of similar shape and size to
the shape and size of the region of increased thickness 70 of
the inside surfaces of the lateral walls of the bay 1.

[0084] The outside surface 29 comprises on it upper part a
cavity 45 adapted to receive a preform corresponding to the
connecting brackets referred to earlier.

[0085] The inside surface 28 comprises on its upper part an
edge 27 projecting transversely, which is adapted to be
accommodated, as explained later, in the cavity 20 of the
corresponding lateral wall 17.

[0086] The inside surface 28 comprises a resin supply net-
work, formed by grooves 31 formed in the wall 26 and open-
ing onto the inside surface 28 (FIG. 7). The flow of the resin
is made possible when the inside surface 28 is mounted
against the central core 11 and flow channels are thus formed
between the inside surface 28 and the central core 11.
[0087] The two surfaces 28 and 29 are not parallel to each
other, such that, as will be explained later, when the inside
mold member 24 is positioned in the mold, the inside surface
28 forms an angle other than zero with the vertical while the
outside surface 29 extends vertically.

[0088] Male hinge members 32 are disposed projecting
from an edge of the inside mold member 24 (FIGS. 5 and 6).
[0089] The outside mold member 25 comprises a support
plate 33 and a lateral wall 34. The lateral wall 34 has an inside
surface 35 provided with cavities 36. The cavities 36 are of a
number and have shapes corresponding to the number and to
the shapes of the frame portions 41 and of the stiffeners 42
that it is desired to obtain after molding on the lateral wall 3.
Here, as illustrated in FIG. 5, cavities 36 cross each other in
the manner of a mesh on the inside surface 35 to reproduce the
desired layout of the stiffeners 42 and of the frame lateral
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portions 41 on the undercarriage bay illustrated in FIG. 1. The
fact that the cavities 36 are disposed on a surface of a single
mold member makes it possible subsequently to obtain stiff-
ener forming means (of the frame portions and of the stiffen-
ers) on the same face of a wall of the undercarriage bay.

[0090] The support plate 33 and the lateral wall 34 are
adapted to be disconnected from each other, in particular
when mold extraction takes place as explained later.

[0091] The outside mold member 25 comprises female
hinge members 37 adapted to receive the male members 32.

[0092] The two mold members 24 and 25 are hinged at the
location of the support plate 33 and are adapted to pass from
a flat position, in which they are at 180°, to an assembled
position in which they are pressed against each other, the
inside surface 35 being located facing the outside surface 29.

[0093] The outside surface 29 and the inside surface 35 are
adapted to receive respectively a sub-preform 50 and 51 (FIG.
6), formed from at least one layer of material constituted by
reinforcements, such that when the members 24 and 25 are
assembled, the lateral preform 103, which is formed by unit-
ing the sub-preforms 50 and 51, is clamped between the two
members 24 and 25.

[0094] As will be explained later, such a mold design
enables the sub-preform or sub-preforms 50 and 51 to be
draped onto the mold member or members independently,
laid flat, while having a vertical position ensured by the lateral
preform 103 in the mold.

[0095] A description will now be made of the mold when it
is assembled, before the injection of resin, with reference to
FIGS. 3 to 10.

[0096] The first and second lateral mold members 12 and
13 form a mirror image of each other relative to the central
core 11, such that from the central core 11 and towards the
outside of the mold, there are successively encountered a
lateral wall 17, an inside mold member 24 whose inside
surface 28 is turned towards the lateral wall 17, a lateral
preform 103 clamped between the outside surface 29 of an
inside mold member 24 and the inside surface 35 of an outside
mold member 25, and lastly the outside mold 25.

[0097] Furthermore, spacers connect substantially trans-
versely together the inside mold members 24 of each lateral
mold member, providing a stiffening function. A first spacer
38 is fastened behind the inside mold members 24, in their
upper corner, and a second spacer 39 (FIG. 3) is fastened at
the front of the inside mold members 24, in the bottom por-
tion.

[0098] An upper preform 104 (visible in FIG. 9) of the
central wall 2, is disposed on the upper outside surface 21 of
the upper wall 18, with a preform for the upper stiffeners 44
being disposed in the cavities 22 (visible in FIG. 8).

[0099] An upper mold member 14 comprises metal plates
140 (visible in FIG. 10) which are adapted to cover the upper
preform 104, and transverse portions 141 disposed above the
upper preform 104 and which are adapted to receive a preform
105 (visible in FIG. 9) corresponding to the frame upper
portions 43. The upper preform 104 corresponding to the
central wall is clamped between the central core 11 and the
upper mold member 14. It is observed here that the preform
for the upper stiffeners 44 is disposed remotely from the
preform 105 for the frame upper portions 43 relative to the
upper preform 104 for the central wall 2.
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[0100] The upper mold member 14 transversely joins the
lateral preforms 103, with the preform 105 disposed as to
extend from and in alignment with the upper ends of the
lateral preforms.

[0101] A description will now be made of the use of such a
mold with reference to FIGS. 5 to 7 for the manufacturing of
a composite part such as an aircraft undercarriage bay.
[0102] The inside mold member 24 and the outside mold
member 25 are for example laid out flat. The inside mold
member 24 is disposed such that the outside surface 29 is
oriented upwardly, while the outside mold member 25 is
disposed such that the inside surface 35 is oriented upwardly
(FIG. 5).

[0103] It should be noted that laying flat is not imperative.
To facilitate the draping of the material (depositing of a layer
or layers) the mold member must not however be close to the
vertical. An inclination that would be liable to induce natural
slippage of the layer of material on the mold member must
therefore be avoided. This inclination depends in particular
on the coefficient of friction between the material of the layer
and that of the mold.

[0104] Thus, for the coefficient of friction of carbon on
steel (low coefficient of the order of 0.10 to 0.15), the incli-
nation is for example from 6 to 9°.

[0105] At least one layer of material is deposited, here
several layers, forming a sub-preform 50 on the outside sur-
face 29 (the layers of material are represented grayed in FIGS.
6 to 9 to facilitate understanding). The layers of material
espouse the shape of the outside surface 29 and in particular
of the cavity 30 corresponding to the region of increased
thickness of the lateral wall 3, such that a portion of the layers
of'material is set back relative to the plane in which said layers
mainly extend.

[0106] Deposition is also carried out of layers of material
forming a sub-preform 51 on the inside surface 35. This
sub-preform 51 will be accommodated in the cavities 36 on
the inside surface 35 and will correspond to the stifteners 42
and to the frame portions 41 in the undercarriage bay to be
obtained.

[0107] As was described earlier, the cavities 36 here form a
mesh. The deposit of the layers of material takes place here in
two different directions with a first deposit in each cavity
which extends in a given direction, then a second deposit in
each cavity which extends in a different direction.

[0108] Itis to be noted that the deposit of the sub-preforms
50 and 51 is made simple here by the laid flat position of the
two mold members 24 and 25 when that deposit is made.
[0109] The male hinge members 32 and the female hinge
members 37 are associated in such a manner as to assemble
the two mold members 24 and 25, then they are folded against
each other, thereby forming the first lateral mold member 12.
The outside surface 29 and the inside surface 35 are turned
towards each other, and the lateral preform 103 formed by
uniting the sub-preforms 50 and 51 is clamped between the
mold members 24 and 25.

[0110] This assembly facilitates the handling of the mem-
bers thus assembled.

[0111] The first lateral mold member 12 and the associated
lateral preform 103 are then moved towards the central core
11. As illustrated in FIGS. 5 to 7, handling tooling 40 is used
for moving the lateral mold member 12. This tooling carries
the outside mold member 25 even before the operation of
depositing the layer of material, thereby facilitating the set-
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ting to the vertical of the lateral mold member 12 when the
inside and outside mold members have been assembled.
[0112] Similaroperations are carried out to form the second
lateral mold member 13 and to move it towards the central
core 11.

[0113] Each of the lateral mold members 12 and 13 is
disposed on opposite sides of the central core 11, by bringing,
for the lateral mold member 12, the inside surface 28 against
the outside surface 19 of the core, and by proceeding in the
same way for the lateral mold member 13. The projecting
edge 27 of the internal mold members is accommodated in the
cavity 20 formed in the lateral wall 17.

[0114] The internal mold members of each lateral mold
member are connected substantially transversely by the spac-
ers 38 and 39.

[0115] The upper mold member 14 is disposed facing the
outside surface 21 of the upper wall 18, while the latter was
covered beforehand with at least one layer of material form-
ing the textile preform 104. The upper mold member 14 is
adapted, as described earlier, to clamp the upper preform 104
with the central core 11 and ensure the placing in position of
the preforms corresponding to the upper portions of the frame
43.

[0116] Each lateral preform 103 is then reliably indexed in
relation to the central core and the upper textile preform 104
is disposed directly on the central core 11. Furthermore, each
preformis held in position by the mold members that clamp it,
and no subsiding of the preform is therefore to be feared when
the resin is injected.

[0117] The mold is closed, covered with a vacuum bag in
which a vacuum is formed and is placed like this in an auto-
clave.

[0118] The injection of resin is then carried out. The resin
spreads in particular between the central core 11 and the
inside mold member 24 by the flow channels formed by the
grooves 31 and the outside surface 19 (FIG. 7).

[0119] The inside mold member of the symmetrical lateral
mold member 13 comprises a similar resin supply network,
such that the resin spreads all around the central core 11.
[0120] The injection of resin, then the polymerization,
enable the preforms to be mechanically connected and to
obtain an undercarriage bay

[0121] It should be noted that during injection the support
40 is withdrawn and the plate 33 is kept in position.

[0122] After a specific time, sufficient for the resin to be
polymerized, the mold may be opened and the composite part
removed.

[0123] Removing the part from the mold will now be
described.
[0124] Inafirstphase, for each of the lateral mold members

12 and 13, the lateral wall 34 of the outside mold member 25
is removed, the lateral wall 34 being for that purpose discon-
nected from the support plate 33. The lateral wall 34 is
removed while the support plate 33 remains in position,
hinged to the inside mold member 24.

[0125] The upper mold member 14 (visible in FIG. 10) is
also removed.
[0126] Asillustrated in FIGS. 3 and 4, the assembly formed

by the inside mold members 24, the plate 33 of the outside
mold members 25 and the spacers 38 and 39 is then moved
away from the central core 11. Rings (FIG. 3) are provided on
the plates 33 to anchor the slings for mold extraction and to
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raise the assembly away from the central core 11. The draft
angles of the surfaces 19 and 28 thus enable easy removal
from the mold.
[0127] When the part and the remaining mold members
have been put down again, the spacers 38 and 39 should be
removed, then the inside mold members 24. The part is thus
removed from the mold.
[0128] If the part to mold does not have a region of
increased thickness on the inside, the constitution of the mold
with a core 11 and an inside mold member 24 is not necessary
since removal from the mold is possible. If the part to mold
comprises local regions of increased thickness on the inside
then the inclined walls are necessary (in order to have a draft
angle). The removal from the mold is rendered possible
thanks to the use of a core 11, an inside mold member 24 and
the draft angle.
[0129] In variants not represented, the number and the
shape of the stiffeners and of the frame portions may vary
such that the arrangement of the associated preforms in the
mold varies; for example, it may be that only stiffeners are
disposed on the lateral walls while only frame portions are
disposed on the central wall, with the stiffeners and the frame
portions extending in two different directions; or else, for
example, the central wall may have stiffeners and upper frame
portions on the same outside surface 5' of the upper portion 5,
with in this case a different shape of the upper mold member
to dispose the preform of the upper stiffeners and the preform
for the upper frame portions of the same side of the upper
preform.
[0130] In another variant not represented, only one of the
mold members is draped, the function of the other mold
member merely being to clamp the lateral preform.
[0131] In other variants not represented, the shape of the
regions of increased thickness may vary; it is possible for one
and/or the other of the lateral walls not to have any region of
increased thickness on their inside surface; the central wall
may also have no region of increased thickness on its inside
surface.
[0132] Numerous other variants are possible according to
circumstances, and in this connection it is to be noted that the
invention is not limited to the examples described and shown.
1. A mold adapted to receive a preform for a part of com-
posite material and in which said preform is adapted to be
impregnated by injection of resin to form said part of com-
posite material, said preform comprising at least one substan-
tially vertical lateral preform, characterized in that said mold
comprises:
a central core comprising at least one lateral wall which has
a flat outside surface;
an inside mold member having an inside surface turned
towards said outside surface of the central core, with said
surfaces being inclined relative to the vertical to form a
draft angle, said inside mold member also having a sub-
stantially vertical outside surface;
an outside mold member mounted against said inside mold
member and which has a substantially vertical inside
surface, such that the inside surface of the outside mold
member is turned towards the outside surface of the
inside mold member; and
the inside surface of the outside mold member or the facing
outside surface of the inside mold member being
adapted to receive said lateral preform, such that the
inside mold member and the outside mold member are
adapted to clamp said lateral preform.
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2. A mold according to claim 1, characterized in that said
outside surface of the inside mold member is adapted to
receive a layer of material to form a sub-preform of the lateral
preform.

3. A mold according to claim 2, characterized in that a
cavity is formed on the inside mold member, on the same side
as the outside surface, such that said sub-preform is adapted
to cover said cavity.

4. A mold according to claim 2, characterized in that said
inside surface of the outside mold member is adapted to
receive a layer of material to form a second sub-preform of the
lateral preform.

5. A mold according to claim 4, characterized in that the
inside mold member and the outside mold member are
adapted to clamp the two sub-preforms the uniting of which
forms the lateral preform when said mold members are
mounted against each other.

6. A mold according to claim 1, characterized in that the
inside surface of the inside mold member bears grooves
adapted to form, with the outside surface, flow channels for
the resin, when the inside mold member is disposed against
said outside surface.

7. A method of molding a part of composite material by
injection of resin onto a preform of said part, said preform
comprising at least one substantially vertical lateral preform,
characterized in that it comprises the following steps:

disposing a mold member which has a first surface oriented

upwardly;

disposing at least one layer of material forming a sub-

preform on said first surface;
assembling said mold member with a second mold mem-
ber, said first surface being turned towards said second
mold member, such that said lateral preform formed by
at least the sub-preform is clamped between the two
mold members;
moving said mold members towards a mold for injection in
which is disposed a central core comprising at least one
lateral wall which has a planar outside surface;

positioning said mold members such that the lateral pre-
form extends vertically and that the opposite surface to
the first surface of the mold member is turned towards
the planar outside surface of the central core, with said
surfaces being inclined relative to the vertical to form a
draft angle;

reiterating the preceding steps to obtain a second lateral

preform for the second lateral wall;
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disposing the two lateral preforms and the associated mold
members on opposite sides of the central core in said
mold for injection, respectively facing a lateral wall of
said central core; and

injecting resin into the mold for molding the part.

8. A method for molding a part of composite material, in
particular an aircraft undercarriage bay comprising at least
one central wall, two vertical lateral walls and stiffening
means, by injection of resin onto a preform of said part,
characterized in that it comprises the following steps:

disposing an inside mold member which has an upwardly

oriented outside surface, and which comprises a cavity
on the same side as the outside surface;

disposing on said outside surface at least one layer of

material forming a sub-preform corresponding to a ver-
tical lateral wall;

disposing an outside mold member which has an upwardly

oriented inside surface, and which comprises cavities on
the same side as the inside surface;

disposing in said cavities of the inside surface at least one

layer of material forming a sub-preform corresponding
to said stiffening means;

assembling the two mold members, with said two surfaces

turned towards each other, such that a lateral preform
formed by uniting the two sub-preforms is clamped
between the two mold members, to form, after injection
of the resin, a first lateral wall,

moving said lateral preform and said mold members

towards an injection mold in which is disposed a central
core;

reiterating the preceding steps to obtain a second lateral

preform for the second lateral wall;

disposing the two lateral preforms and the associated mold

members on opposite sides of the central core in said
mold for injection, respectively facing a lateral wall of
said central core;

transversely connecting the inside mold members by spac-

ers;

depositing on an upper wall of said central core, said upper

wall linking the two lateral walls, at least one layer of
material forming a sub-preform corresponding to the
central wall, and

injecting resin into the mold for molding the part.
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