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Leaf spring comprising at least one leaf of composite material that comprises: a central body (1), and two eyes (2), wherein the
central body (1) comprises its longitudinal end zones (1.1) embedded in a cavity (2.1) of the eyes (2), wherein the sections
transversal to the longitudinal direction of the central body (1) of the longitudinal end zones (1.1) of the central body (1) and the
cavities (2.1) of the eyes (2) present increasing dimensions towards the longitudinal end of the leaf spring and that comprises fibre
fabrics (7, 8, 9) of the central body (1) stacked in a Z-direction perpendicular to the longitudinal direction of the central body (1) and

to the longitudinal direction of the hole (3) of the eyes (

2) and comprises fibre fabrics (10, 11) of the eyes (2) stacked in a parallel

direction to the longitudinal direction of the longitudinal axis of the hole (3).
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Figure 2

(57) Abstract: Leaf spring comprising at least one leaf of composite material that comprises: a central body (1), and two eyes (2),
wherein the central body (1) comprises its longitudinal end zones (1.1) embedded in a cavity (2.1) of the eyes (2), wherein the sections
transversal to the longitudinal direction of the central body (1) of the longitudinal end zones (1.1) of the central body (1) and the cavities
(2.1) of the eyes (2) present increasing dimensions towards the longitudinal end of the leaf spring and that comprises fibre fabrics
(7, 8, 9) of the central body (1) stacked in a Z-direction perpendicular to the longitudinal direction of the central body (1) and to the
longitudinal direction of the hole (3) of the eyes (2) and comprises fibre fabrics (10, 11) of the eyes (2) stacked in a parallel direction
to the longitudinal direction of the longitudinal axis of the hole (3).
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Leaf spring, manufacturing process and mould of that leaf spring

Field of the invention

The invention is based on the development of a leaf spring that possesses at least
one leaf with a central body made of a composite material with a polymeric matrix,
preferably thermostable, for example, epoxy, and eyes made also of a composite
material with a polymeric matrix in a later process, by means of compression
moulding. The leaf spring object of the invention can be applied to both light and

heavy vehicles.

State of the art

The leaf spring is a suspension element that can consist in one or more leaves. The
leaf springs have a central body and two eyes located at the opposing longitudinal
ends of said central body destined to be connected to the vehicle on which the leaf

spring is installed.

A single-leaf spring is one that is formed by a single leaf, or that is solid, regardless

of the type of material which it is made of.

There exist leaf springs of one and several leaves made of composite material as
well as leaf springs that comprise a hybrid central body made of a composite

material while the eyes are made of a metallic material.

A sheet of composite material is understood to be a sheet constituted by a set of

fibre fabrics, for example, of glass or carbon, embedded in a polymeric matrix.

In the case of the leaf springs of one and several leaves, both their dimensions, as
well as their shape, are determined, on the one hand, by the mounting requirements
of the vehicle on which they are installed on, as well as by the displacement or
deformation of the leaf spring in the Z axis of the vehicle and, on the other hand, by

the desired stiffness due to the forces that the leaf spring must withstand during use.
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The levels of force that must be supported by a single-leaf spring are generally
greater than those supported by leaf springs of two or more leaves for the same
conditions of load and stiffness. This is because all of the tensions that must be

supported by the suspension are supported by a single leaf.

Taking into account the above, one of the disadvantages of the leaf springs
manufactured entirely of composite material is produced in the zone of the eyes.
The tensions to be supported by this zone, along with problems in the configuration
and manufacturing of said eyes, generate a multitude of problems that do not exist
in leaf springs configured from various metal leaves wherein the eyes are made of
the same material. Due to the characteristics of the forces that occur in the eye zone
during the braking of the truck and during the incorporation of the silence blocks in
the leaf spring eye, tensions are produced in the direction of lamination of the eyes
and in the direction of the stacking of the composite material sheet that cause the
beginning of delaminations of the material in the zone of the eye and the total failure

of the leaf spring due to these delaminations.

In addition to the above problem in the eyes of the leaf spring, this type of leaf
springs presents another disadvantage resulting from the mechanical properties of
the composite material. It is known that the mechanical properties of the compound
material are inferior to those of the steel, which causes the need to increase the
thickness of the leaf spring along its entire length, with the maximum thickness in
the central zone. As a result of this increased thickness, the leaf spring of composite
material is able to withstand the same forces as a metallic leaf spring. The problem
caused by this increase in thickness is that it makes the assembly of the leaf spring
in the truck more difficult since this maximum thickness is limited by a particular

value resulting from the shape of the space in which the leaf spring is contained.

Another disadvantage of the leaf springs manufactured totally of composite material
is the price of such material, since the price of the fibre and resin is higher than the

price of steel.
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In state of the art different designs of leaf spring to resolve the problems mentioned
are known. For example, there are different leaf springs and manufacturing
processes of the leaf spring eyes, however, none of them resolves satisfactorily
either the problem of resistance to forces of the leaf spring or, principally, the

development of an automated and simple manufacturing process.

Summary of the invention

Both the leaf spring object of the invention, as well as its manufacturing process,

resolve the above-mentioned problems.

The leaf spring and the manufacturing method object of the invention manage to
resolve the problems of delaminations and ruptures of both the central body of the
leaf spring as well as in the eyes. In this way, a dynamic behaviour is obtained that
is greater than or equal to that of the leaf spring made entirely of steel, and a

reduction of weight is achieved of 50% or 60% compared to the metallic solution.

The leaf spring object of the invention comprises at least one leaf of a composite

material that comprises, in turn:

- a central body that has two longitudinal end zones comprising at least one leaf of
composite material comprising, in turn, a set of fibre fabrics embedded in a

polymeric matrix, and

- two eyes, located in the longitudinal end zones of the central body that comprise
a hole to connect the leaf spring to a vehicle, wherein the hole comprises a
longitudinal axis perpendicular to the longitudinal direction of the central body and
wherein the eyes comprise a set of fibre fabrics made of composite material

embedded in a polymeric matrix,

- the central body comprises its longitudinal end areas embedded in an cavity of the
eyes, wherein the sections transversal to the longitudinal direction of the central

body of the longitudinal end zones of the central body and the eye cavities present
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increasing dimensions toward the longitudinal end of the leaf spring and wherein
comprises fibre fabrics of the central body stacked according to a Z-direction
perpendicular to the longitudinal direction of the central body and to the longitudinal
direction of the hole of the eyes and comprises fibre fabrics of the eyes stacked

according to a direction parallel to the direction of the longitudinal axis of the hole.

In the present invention, the longitudinal direction of the leaf spring, which extends
from eye to eye of the leaf spring, is to be called the X-direction. The transverse
direction Y will be the direction of the longitudinal axis of the holes for the eyes,
which is perpendicular to the longitudinal direction of the leaf spring, and the Z
direction will be perpendicular to the previous two and coincides with the Z-direction

of the vehicle on which the leaf spring is installed.

The leaf spring object of the invention, therefore, can possess multiple leaves or be
single-leaf, but, at a minimum, it will comprise one leaf, specifically the principle leaf,
which in turn comprises a central body manufactured with at least one leaf of
composite material formed by a set of fibre fabrics embedded in a polymeric matrix,
preferably thermostable. For their part, the eyes of the leaf spring are manufactured
in a later process by moulding, preferably by compression, of compound material
on the central body of the leaf spring giving shape to the eyes. Both bodies are
united without the need for any type of adhesive or mechanical connection between
them, since they are united during the manufacturing process of the eyes due to the
strength of adhesion of the material of the eyes, as well as the specific geometry of

the ends of the central body and the eyes of the leaf spring.

To achieve a leaf spring with greater resistance, the fibre fabrics will orient the fibres
unidirectionally so that the fibres of the central body will have the longitudinal
orientation of the central body and the fibres of the eyes will also have said

longitudinal orientation to the central body.

The fibre fabrics of the eyes will be, preferably, pre-impregnated with a polymeric

resin, so that they will be previously embedded in the said polymeric matrix.
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The manufacturing process of the single-leaf spring object of the invention

comprises the following steps:

10

15

20

cutting a set of fibre fabrics configured to form at least the sheet of a

composite material of the central body,

stacking of at least the set of fibre fabrics in a forming tool placed in the
longitudinal direction to the central body and stacked in a direction
perpendicular to the central body and so that the central body comprises the
longitudinal end areas with a section transversal to the longitudinal direction

of the central body increasing toward the longitudinal end of the central body,

preforming the set of fibre fabrics for the generation of a preform of the central
body,

positioning the central body preform in an injection mould to proceed to the

injection of polymeric matrix,

injecting polymeric resin into the injection mould,

curing the central body,

cutting the fibre fabrics of the eyes wherein part of the fibre fabrics comprise
a cavity for embedding the longitudinal end zones of the central body and so
that the cavity comprises a transversal section to the longitudinal direction of

the central body increasing toward the longitudinal end of the central body,

positioning at least the fibre fabrics of the eyes in a mould for forming the

eyes,

positioning the longitudinal end zones of the central body in the forming
mould of the eyes so that the longitudinal end zones of the central body are

embedded in the cavity of the fibre fabrics and so that the orientation of the
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fibres of the fibre fabrics of the eyes is in the longitudinal direction of the

central body and stacked in a direction parallel to the axis of the hole,

- moulding the leaf spring eyes on the longitudinal end zones of the central
body.

5 The central body of the leaf spring object of the invention can be manufactured
preferably using any of the processes of Resin Transfer Moulding (RTM), for

example:

- Low-pressure RTM (LP-RTM)

- High-pressure RTM (HP-RTM)

10 - High-pressure compression (HP-CRTM)

For their part, the leaf spring eyes are manufactured around the ends of the cured
central body of the leaf spring by moulding, preferably by compression, and
preferably of pre-impregnated materials, giving shape to the eyes of the leaf spring
according to the necessary geometrical and mechanical requirements. Preferably,

15 the material of the eyes may be:

- Moulded composite sheet (MCS) of cut glass or carbon fibre and

polymeric matrix.

- Moulded composite sheet (MCS) of glass or carbon tissue and

polymeric matrix.

20 - Moulded composite sheet (MCS) with long oriented fibre of glass or

carbon and polymeric matrix.

- Bulk moulding composite (BMC) of carbon fibre and polymeric matrix.
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BMC and MCS are pre-impregnated materials whose advantage is that they are
manufactured by applying pressure and temperature to a mould and that they flow
in such a way that fill the entire mould. The advantage is that the process of
laminating and forming is simpler than with other pre-impregnated materials and

without the need for an autoclave.

One of the most important aspects of the leaf spring object of the invention is the
joint between the central body and the eyes. For this, it is necessary to take into

account the following aspects:

- The geometry of the ends of the central body of the leaf of the leaf spring and

the cavity of the eye.

To ensure that the eyes of the leaf spring do not separate from the central body due
to mechanical stresses produced during use of the leaf spring, the ends of the
central body are designed with a transversal section increasing toward the
longitudinal end with the purpose of increasing its ability to transmit forces beyond

the adhesion capacity of the materials.

- The sequence of stacking and the orientation of the different layers that form

the central body of the leaf spring.

The fabrics are oriented mostly in the longitudinal direction of the leaf spring,

although there could also be localised fabrics in other directions.

- The selection of materials, orientation, and order of the fabrics that form the

eyes.

Because the forces must be transmitted by the eye from its junction with the central
body of the leaf spring to its attachment to the vehicle chassis, the orientation and
direction of stacking of the different fabrics are important. This stacking seeks to
maximize the resistance of the eye by orienting the fabrics in the direction of the

load transmission, that is to say, in the longitudinal direction of the leaf spring and
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with a stacking direction perpendicular to that of the central body of the leaf spring
to avoid the "opening" of the eye. Preferably, the fabrics will be unidirectional, with

a fibre orientation in the longitudinal direction of the leaf spring.

A mould is also the object of this invention that permits the manufacturing process
of the leaf spring eyes directly onto the central body of the completed leaf spring.

The mould that is the object of the invention comprises:

- means for positioning the fibre fabrics of the eyes wherein part of the fibre
fabrics comprise a cavity for embedding the longitudinal end zones of the
central body and so that the cavity comprises a section transverse to the
longitudinal direction of the central body increasing toward the longitudinal

end of the central body,

- means for positioning and clamping the longitudinal end zone of a cured
central body, so that the end zones of the longitudinal central body are
embedded in the cavity of the fibre fabrics and so that the orientation of the
fibres of the fibre fabrics of the eyes are positioned in the longitudinal
direction to the central body and stacked in a direction parallel to the axis of

the hole, and
- a pin for moulding the hole in the eye.
Thus, the indicated mould is designed in a way that allows:
e Tointroduce in it the ends of the central body of the leaf spring leaving
a cavity for the rest of the eye and also to allow the rest of the central

body of the leaf spring to remain outside the mould.

e To allow the various fibre fabrics, preferably pre-impregnated, in the

mould on the longitudinal end zones of the central body of the leaf

spring.
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e To close the mould on the central body of the leaf spring to obtain the
eye.
e To subsequently remove the assembly.

Description of the figures

To complete the description and to provide a better understanding of the invention,
the following figures are provided. These figures are an integral part of the

description and illustrate an embodiment of the invention.

Figure 1 is a side view of an embodiment of a single-leaf spring according to the

invention that comprises a central body and two eyes for their connection to a car.

Figure 2 shows a side view of the central body of the leaf of the leaf spring

corresponding to the embodiment of figure 1.

Figure 3 shows a plan view of an embodiment of a longitudinal end zone of the

central body of the leaf spring.

Figure 4 shows a side view of an embodiment of a longitudinal end zone of the

central body of the leaf spring.

Figure 5 shows a side view of an embodiment of the central body sheet of the leaf

spring, with the fibre fabrics placed in the longitudinal direction of the leaf spring.

Figure 6 shows a plan view of an embodiment of the geometry of a section of the
sheet fabrics that cover the total length of the leaf spring body, also noting the end

zone of said sheets.

Figure 7 shows a plan view of the geometry of a cross-section of an embodiment of

the central reinforcement fabrics of the central body of the leaf spring.
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Figure 8 shows a plan view of the geometry of a cross-section of an embodiment of

the reinforcement fabrics of the ends of the central body.

Figure 9 shows a side view of a leaf spring eye.

Figure 10 shows a plan view and a side view of a longitudinal section of the inner
part of an embodiment of the leaf spring eye wherein the cavity in which will fit the

longitudinal end zone of the central body of the leaf spring can be seen.

Figure 11 shows the cross-section geometry of an embodiment of some fabrics of
the leaf spring eyes that possess a cavity to accommodate the ends of the central

body of the leaf spring.

Figure 12 shows the cross-section geometry of an embodiment of the most external
fabrics of the leaf spring eyes that do not possess the indicated cavity to

accommodate the ends of the central body of the leaf spring.

Figure 13 shows a plan view of an embodiment of the manufacturing mould of the
leaf spring eye along with one of the longitudinal end zones of the central body of

the leaf spring introduced into the said mould.

Figure 14 shows a side view in section of the embodiment of Figure 13 of the eye
mould along with one of the longitudinal end zones of the central body of the leaf

spring introduced into the said mould.

Detailed description of the invention

In Figure 1, a single-leaf spring is represented according to an embodiment of the
invention that comprises a central body (1) and two eyes (2) located at the
longitudinal ends of the central body (1). The eyes (2) comprise, in turn, a hole (3)

for their connection to the vehicle on which the leaf spring is located.
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Figure 2 shows a side view of the central body (1) of the leaf spring including the
two longitudinal end zones (1.1) whose geometry is designed to increase its
capacity to transmit the loads between the central body (1) and the eyes (2) without
failure of the leaf spring. In this manner, separation of the eye (2) from the central

body (1) is prevented.

Figures 3 and 4 show plan and side views of one of the two longitudinal end zones
(1.1) of the central body (1) in which one can see how its geometry is adapted by
means of a wedge termination, that is to say, by means of a section transversal to
the longitudinal direction of the central body (1) increasing toward the longitudinal
end (1.2) that helps to keep the central body (1) and the eyes joined (2) during use
of the leaf spring. Specifically, in the embodiment, the widening section of the
longitudinal end zones (1.1) is located in the plane that contains the longitudinal

direction of the central body (1) and the Z-direction of stacking.

In addition, the longitudinal end zone (1.1) of the central body (1) comprises a
recess (5) in the direction of the axis of the hole (3) in the plant view, so that the
longitudinal end area (1.1) can be accommodated in the cavity (2.1) of the leaf spring
eye (2) so that the width of the eye (2) does not exceed that of the central body (1)

of the leaf spring.

Figure 5 shows a side view in section of the central body (1) of the leaf spring in
which an embodiment of the stacking of sheet (6) can be seen including fabrics of
entire fibres (7) with an adapted geometry in longitudinal end zones (1.1), some
fabrics of central reinforcement (9) required to achieve the necessary widened
profile in the central body (1) of the leaf spring, and some end reinforcement fabrics

(8) that form the wedge shape of the longitudinal ends (1.1) of the central body (1).

Figure 6 shows the cross-section geometry that the sheet fabrics (7) would have
from the first set of fabrics (7) that comprise the total length of the central body (1)
of the leaf spring, also noting the recess (5) of the end zone (1.1). The geometry of

the recess (5) or narrowing in the end zone (1.1) in Figure 6 could also be obtained
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by machining the longitudinal end zone (1.1) of the central body (1) of the leaf spring,

since all the fabrics (7, 9) are according to the cut pattern of Figure 7.

Figure 7 shows a plan view of an embodiment of the third set of fabrics of central

reinforcement (9).

Figure 8 shows an embodiment of the second set of fabrics of the ends (8)
reinforcement. The positioning of the central reinforcement (9) fabrics and the
reinforcement fabrics of the ends (8) can be carried out in any order among

themselves.

Figure 9 shows a side view of the eye (2) in which can be seen the hole (3)
necessary to accommodate the leaf spring silentblocks through which it would be

attached to the vehicle.

Figure 10 shows a plan view of the leaf spring eye (2) and a cross-section for a
longitudinal plane that shows the hole (3) to accommodate the silentblock bushings
and cavity (2.1) to accommodate the longitudinal end zone (1.1) of the central body
(1) of the leaf spring, presenting said cavity (2.1) increasing dimensions toward the

longitudinal end of the leaf spring.

Figure 11 shows a first set of the fabrics (10) that form the eye (2) with the hole (3)
to accommodate the silentblock bushings and cavity (2.1) to accommodate the
longitudinal end zone (1.1) of the central body (1) of the leaf spring. This first set of
fabrics (10) are therefore those that comprise the cut of the cavity (2.1) to

accommodate the longitudinal ends (1.1) of the central body (1) of the leaf spring.

Figure 12 shows one of the external fabrics (11) that form the eye (2) of the leaf
spring with the hole (3) to accommodate the silentblock bushings. The external
fabrics (11) are those that remain on the outside of the eye (2), for which reason
they do not possess the cavity (2.1) to accommodate the longitudinal end (1.1) of

the central body (1).



10

15

20

CA 03122901 2021-06-10

WO 2020/120728 PCT/EP2019/085042

13

Figure 13 shows a plan view of the process of manufacturing the leaf spring eye (2)
directly on the central body (1) of the leaf spring using a mould (12) specifically

designed for this purpose.

Figure 14 shows a side view in cross-section of the manufacturing of the leaf spring
eye (2) wherein the central body (1) of the leaf spring can be seen, whose (4)
longitudinal end zone (1.1) is introduced into the manufacturing mould (12) of the
eye (2) and wherein the pin (13) that gives shape to the central hole (3) of the eye

(2) can be also seen.

The manufacturing process of a single-leaf spring according to an embodiment of

the invention comprises the following steps:

cutting a set of fibre fabrics (7, 8, 9) that form the central body (1),

- stacking the set of fibre fabrics (7, 8, 9) in a forming tool in the longitudinal
direction of the central body (1) and so that the central body (1) comprises
the longitudinal end zones (1.1) with a section transversal to the longitudinal

direction of the central body (1) increasing toward the longitudinal end (1.2),
- preforming the set of fibre fabrics (7, 8, 9) for the generation of a central body
(1) preform, for which the material must, to preform it, preferably contain a
binder, and pressure and temperature must be applied during a certain period

of time,

- positioning the central body (1) preform in an injection mould to proceed to

the injection of polymeric matrix, for example by using the RTM,

- injecting polymeric resin into the injection mould,

- curing the central body (1),



10

15

20

CA 03122901 2021-06-10

WO 2020/120728 PCT/EP2019/085042

14

removing the central body (1) of the leaf spring from the RTM mould and
surface preparation of the ends for their proper adhesion with the material of
the eyes (2). Said surface preparation can include edge finishing of the ends,
generation of the agreed radii, cleaning and sanding of the surface that will

be enveloped by the eye.

cutting fabrics, preferably MCS or BMC pre-impregnated, for the eyes (2),

positioning in the forming mould (12) the first package of external fabrics (11),

of one of the sides of the eyes (2) in the forming mould (2),

positioning in the forming mould (12) the central fabrics (10) of the leaf spring
(10) eye (2),

positioning in the mould (12) the rest of the external lateral fabrics (11), of the

other side, which will give the final shape to the leaf spring eye (2),

preparing the surface of the central body (1) of the leaf spring and particularly
of its ends (1.1) to be inserted into the manufacturing mould (12) of the ends,
which includes edge treatment, generation of the agreed radii, cleaning and

sanding of the surface that will be enveloped by the eye.

placing longitudinal external areas (1.1) of the central body (1) in the forming
mould of the eyes (2), so that longitudinal end zones (1.1) of the central body

(1) are embedded in the cavity (2.1) of the eyes (2),

moulding the leaf spring eyes (2), preferably by compression moulding, on

the longitudinal end zones (1.1) of the central body (1).
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CLAIMS

1.- Leaf spring comprising at least one leaf of composite material that comprises, in

turn:

- a central body (1) that has two longitudinal end zones (1.1) and that comprises at
least one sheet (6) of a composite material comprising, in turn, a set of fibre fabrics

(7, 8, 9) embedded in a polymeric matrix, and

- two eyes (2), located in the longitudinal end zones (1.1) of the central body (1)
comprising a hole (3) to connect the leaf spring to a vehicle, wherein the hole (3)
comprises a longitudinal axis perpendicular to the longitudinal direction of the central
body (1) and wherein the eyes (2) comprise a set of fibre fabrics (10, 11) of

composite material embedded in a polymeric matrix,

where the central body (1) comprises its longitudinal end areas (1.1)
embedded in an eye (2) cavity (2.1), wherein the sections transversal to the
longitudinal direction of the central body (1) of the longitudinal end zones (1.1)
of the central body (1) and of the eye (2) cavities (2.1) present increasing
dimensions toward the longitudinal end of the leaf spring and wherein it
comprises fibre fabrics (7, 8, 9) of the central body (1) stacked according to
a Z-direction perpendicular to the longitudinal direction of the central body (1)
and to the longitudinal direction of the hole (3) of the eyes (2) and comprises
fibre fabrics (10, 11) of the eyes (2) stacked according to a direction parallel

to the direction of the longitudinal axis of the hole (3),

characterised in that the fibre fabrics (10, 11) of the eyes (2) comprise:

- a first set of fibre fabrics (10) that comprise a cavity (2.1) for embedding the
longitudinal end zones (1.1) of the central body (1) and so that the cavity (2.1)
comprises a section transverse to the longitudinal direction of the central
body (1) increasing toward the longitudinal end (1.2) of the central body (1),

and
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- a second set of fibre fabrics (11) located after the first set of fibre fabrics
(10) toward the outside of the eye (2).

2.- Leaf spring, according to claim 1, characterised in that the central body (1)
comprises an increasing section in the longitudinal end zones (1.1) in a plane that
contains the longitudinal direction of the central body (1) and the Z-direction of

stacking.

3.- Leaf spring, according to any of the preceding claims, characterised in that the
central body (1) comprises a recess (9) of the dimension of the longitudinal end

zones (1.1) in the direction of the axis of the hole (3).

4 - Leaf spring, according to any of the preceding claims, characterised in that the

central body (1) comprises:

- a first set of fibre fabrics (7) wherein each fibre fabric (7) extends in the longitudinal
direction of the central body (1) between the longitudinal ends (1.1) of the central
body (1),

- a second set of reinforcement fabrics (8) located in the longitudinal direction of the
central body (1) and located in the longitudinal ends (1.1) of the central body (1) to

form the increasing section of said ends (1.1).

5.- Leaf spring, according to claim 4, characterised in that the central body (1)
comprises a third set of reinforcement fibre fabrics (9) located in the longitudinal
direction of the central body (1) and located in the central part thereof (1) to form an

increasing section in the said central part.

6.- Leaf spring, according to any of the preceding claims, characterised in that the
orientation of the fibres of the fibre fabrics (7, 8, 9, 10, 11) of the central body (1)

and the eyes (2) is uni-directional and longitudinal to the central body of the leaf

spring (1).
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7.- Leaf spring, according to any of the preceding claims, that is characterised in

that it is single-leaf.

8.- Manufacturing process of a leaf spring, that comprises at least one leaf of
composite material which, in turn, comprises a central body (1) which has two
longitudinal end zones (1.1) and at least one sheet (6) of composite material and
two eyes (2) located in the longitudinal end zones (1.1) of the central body (1) that
comprise a hole (3) for the connection of the leaf spring to a vehicle, wherein the
hole (3) comprises a longitudinal axis perpendicular to the longitudinal direction of

the central body (1), characterised in that it comprises the following steps:

- cutting a set of fibre fabrics (7, 8, 9) configured to form at least the composite

material sheet (6) of the central body (1),

- stacking of at least the set of fibre fabrics (7, 8, 9) in a forming tool so that
they are located in a longitudinal direction to the central body (1) and stacked
in a direction perpendicular to the length of said central body (1) and so that
the central body (1) comprises the longitudinal end zones (1.1) with a section
transversal to the longitudinal direction of the central body (1) increasing

toward the longitudinal end (1.2) of the central body (1),

- preforming the set of fibre fabrics (7, 8, 9) for the generation of a central body

(1) preform,

- positioning the central body (1) preform in an injection mould to proceed to

the injection of polymeric matrix,

- Injecting polymeric resin into the injection mould,

- curing the central body (1),

- cutting fibre fabrics (10, 11) of the eyes (2) wherein part of the fibre fabrics

(10) comprise a cavity (2.1) for embedding the longitudinal end zones (1.1)
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of the central body (1) and so that the cavity (2.1) comprises a section
transversal to the longitudinal direction of the central body (1) increasing

toward the longitudinal end (1.2) of the central body (1),

- positioning at least the fibre fabrics (10, 11) of the eyes (2) in a mould for

forming the eyes (2) comprising the following steps:

o positioning a set of fibre fabrics (11) located adjacent to the external

part of the eye (2) in the eye (2) mould,

o positioning a set of fibre fabrics (10) that comprise the cavity (2.1) for
embedding the longitudinal end zones (1.1) of the central body (1) and
so that the cavity (2.1) comprises a section transverse to the
longitudinal direction of the central body (1) increasing toward the

longitudinal end (1.2) of the central body (1),

- positioning the longitudinal end zones (1.1) of the central body (1) in the
forming mould of the eyes (2) so that the longitudinal end zones (1.1) of the
central body (1) are embedded in the cavity (2.1) of the fibre fabrics (10) and
so that the orientation of the fibre fabrics (10, 11) of the eyes (2) are located
in the longitudinal direction of the central body (1) and stacked in a parallel

direction to the axis of the hole (3),

- moulding the eyes (2) of the leaf spring on the longitudinal end zones (1.1)

of the central body (1).

9.- Manufacturing process of a leaf spring, according to claim 8, characterised in

that the injection of resin of the central body (1) is carried out using RTM.

10.- Manufacturing process of a leaf spring, according to claim 8 or 9, characterised
in that the positioning of the fibre fabrics (7, 8, 9) in the forming tool of the central

body (1) comprises the following steps:
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- positioning a set of fibre fabrics (7) that extend in the longitudinal direction of the
central body (1) of the leaf spring to the longitudinal end zones (1.1) of the central
body (1),

- positioning a set of reinforcement fabrics (8) located in the longitudinal direction of
the central body (1) and located in the longitudinal ends (1.1) of the central body (1)

to form the increasing section of said ends (1.1).

11.- Manufacturing process of a leaf spring, according to claim 10, characterised in

that it comprises the following step:

- positioning a set of reinforcement fabrics (9) that extend longitudinally in the central

area of the central body (1).

12.- Process of manufacturing a leaf spring, according to any of the claims 8 to 11,
characterised in that the fibre fabrics of the eyes (2) are pre-impregnated and/or
unidirectional so that the fibres will be placed in the longitudinal direction of the

central body (1).

13.- Mould (12) for the manufacture of a leaf spring, wherein the leaf spring
comprises at least one leaf of composite material that comprises a central body (1)
which has two longitudinal end zones (1.1) and at least one sheet (6) made of
composite material and two eyes (2) located in the longitudinal end zones (1.1) of
the central body (1) that comprises a hole (3) for the connection of the leaf spring to
a vehicle, wherein the hole (3) comprises a longitudinal axis perpendicular to the
longitudinal direction of the central body (1), characterised in that the mould

comprises:

- means for positioning the fibre fabrics (10, 11) of the eyes (2) wherein part of
the fibre fabrics (10) comprise a cavity (2.1) for embedding the longitudinal
end zones (1.1) of the central body (1) and so that the cavity (2.1) comprises
a section transversal to the longitudinal direction of the central body (1)

increasing toward the longitudinal end (1.2) of the central body (1),
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- means for positioning and attaching the longitudinal end zone (1.1) of the
cured central body (1), such that the longitudinal end zones (1.1) of the
central body (1) are embedded in the cavity (2.1) of the fibre fabrics (10) and
s0 that the orientation of the fibres of the fibre fabrics (10, 11) of the eyes (2)
are located in the longitudinal direction of the central body (1) and stacked in

a direction parallel to the axis of the hole (3), and

- apin (13) for moulding the hole (3) of the eye (2).
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