(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property 3
Organization
International Bureau —/
(43) International Publication Date ——/
17 May 2018 (17.05.2018) WIPO |

(10) International Publication Number

WO 2018/087357 Al
PCT

(51) International Patent Classification:

B29C 70/88 (2006.01) B29C 45/00 (2006.01)
B29C 71/00 (2006.01) B29K 105/00 (2006.01)
B29C 70/14 (2006.01) B29K 105/14 (2006.01)

(21) International Application Number:
PCT/EP2017/079029

(22) International Filing Date:
13 November 2017 (13.11.2017)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
1619216.3

(71) Applicant: JAGUAR LAND ROVER LIMITED
[GB/GB]; Abbey Road Whitley, Coventry, Warwickshire
CV3 4LF (GB).

(72) Inventor: THIRLAWAY, George; c/o Jaguar Land
Rover, Patents Department W/1/073 Abbey Road, Whitley,
Coventry, Warwickshire CV3 4LF (GB).

14 November 2016 (14.11.2016) GB

(74) Agent: BORTON, Claire; Jaguar Land Rover, Patents De-
partment W/1/073 Abbey Road, Whitley, Coventry, War-
wickshire CV3 4LF (GB).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA,CH,CL,CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ,LA,LC,LK,LR,LS,LU,LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM,KE, LR, LS, MW, MZ,NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,

(54) Title: MOULDING PROCESS AND APPARATUS

s ouon Va
ELECTRIC
CHARGE "
L e Tool
\\\\\\\\\\ /
TO FRONT OF TOOL
CHARGED VIA FIBRES
U//////////////////////////////////////////
CAVITY E
OF
TOOL {N'\ﬁggﬁg"\l ALWAYS APPEAR
M\cl)vlggr\i \A( POLYMER COM/?)TOSNUERI\JFTASE S\|SENG
MAT L. ELECTRIC CHARGE.
Tool 15 L
FIG. 3

wo 20187087357 A1 | 0000 OO0

(57) Abstract: The present disclosure relates to a moulding process for moulding a component (1; 5). A plastics material (2) having
electrically charged fibres (3) dispersed therein is introduced into a mould cavity (11). An electric field (F) is generated in said mould
cavity (11) to apply an electrostatic force to said electrically charged fibres (3) to modify their position and/or orientation. The present
disclosure also relates to a component (1; 5); and to a mould (12).

[Continued on next page]



WO 2018/087357 A1 {100 VOO0 N

TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report (Art. 21(3))



10

15

20

25

30

35

WO 2018/087357 PCT/EP2017/079029

MOULDING PROCESS AND APPARATUS

TECHNICAL FIELD

The present disclosure relates to a moulding process and apparatus. Particularly, but not
exclusively, the present disclosure relates to a moulding process for moulding a component
from a plastics material comprising a plurality of fibres. The present disclosure also relates to
a mould adapted to implement said moulding process.

BACKGROUND

Injection moulding processes are well known. The moulding process comprises a filling stage,
a holding (packing) stage and a cooling stage. During the filling stage, the plastics material is
injected into a mould cavity in a liquid state. The plastics material is injected at high pressure
to ensure that the mould cavity is filled. During the holding (packing) stage, the plastics
material in the mould cavity is held at a high pressure. The pressure in the mould cavity is
reduced during the cooling stage and the plastics material cools in situ. The mould cavity is
then opened and the component removed. It will be understood that there is limited scope to
modify the properties of the plastics material forming the component.

At least in certain embodiments the present invention seeks to provide an improved moulding
process and moulding apparatus.

SUMMARY OF THE INVENTION
Aspects of the present invention relate to a moulding process, to a component and to a mould.

According to a further aspect of the present invention there is provided a moulding process for
moulding a component, the moulding process comprising:

introducing a plastics material into a mould cavity, wherein electrically charged fibres
are dispersed in said plastics material wherein said electrically charged fibres comprise a
conductive polymer; and

generating an electric field in said mould cavity to apply an electrostatic force to said
electrically charged fibres to modify their position and/or orientation. The electric field is used
to control the position and/or orientation of the fibres in the plastics material. The properties of
the component can be altered by controlling the electric field during the moulding process. At
least in certain embodiments, the electrically charged fibres align with the electric field during
the moulding process. By modifying the position and/or orientation of the electrically charged
fibres within the plastics material, the properties of the moulded component can be modified.
The moulding process has particular application in the moulding of a component which is to
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be welded to another component, for example using a flash welding technique. The electric
field can be generated so as to draw the electrically charged fibres towards a joining surface
of the component, i.e. towards a surface which will subsequently be joined to another
component. In certain implementations, the application of the electric field may result in the
electrically charged fibres being disposed at or proximal to the joining surface of the
component. Alternatively, or in addition, the electrically charged fibres may adopt a particular
orientation relative to said joining surface. For example, the electrically charged fibres may be
arranged substantially parallel to or substantially perpendicular to the joining surface.

The plastics material may be introduced into said mould cavity in a liquid state. For example,
the plastics material may be heated and introduced into the mould cavity in a molten state.
The electric field may be generated while the plastics material is in said liquid state. The
electric field may be applied prior to or concurrent with the introduction of the plastics material
into the mould cavity. The electric field may be applied during a filling stage of the injection
process. The electric field may be applied after introduction of said plastics material, for
example after the mould cavity is filled with the plastics material. The electric field may be
applied during a packing stage of the moulding process. The electric field applies an
electrostatic force to said electrically charged fibres while they are suspended in the plastics
material. While the plastics material is in said liquid state, the position and/or orientation of the
electrically charged fibres may be influenced by the electric field. The position and/or
orientation of the electrically charged fibres may be modified in localised regions or throughout
the plastics material.

The plastics material may comprise or consist of a polymer. The polymer may be a high-
performance engineering polymer, such as Polyethersulfone (PES) or Polyphenylene
Sulphide (PPS); an engineering polymer, such as Polysulfone (PSU) or Polyethylene
terephthalate (PET); or a standard polymer, such as Polyvinyl Chloride (PVC) or
Polypropylene (PP). The polymer may have an amorphous structure or a semi-crystalline
structure. The polymer may be a fibre reinforced polymer.

The electrically charged fibres may comprise or consist of one or more conductive polymer.
The electrically charged fibres may comprise or consist of a conjugated conductive polymer.
The electrically charged fibres may comprise or consist of an intrinsically conducting polymer.
The electrically charged fibres may comprise or consist of thermoplastic polymeric electrically
charged fibres.
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The electrically charged fibres may comprise an additive. The additive may be incorporated
into the fibres. Alternatively, or in addition, the additive may be applied as a coating to the
fibres.

The additive may be electrically charged. The additive may have a positive or negative charge
for interacting with the electric field generated in the mould cavity.

The additive may be a coloured additive, for example comprising a dye or pigment, or a
coloured nano-particulate organic or inorganic material. The additive may be electrically
conductive. The additive may comprise or consist of carbon black.

The electrically charged fibres may comprise or consist of nanofibres. The nanofibres may
comprise one or more polymeric materials, wherein at least one of said polymeric materials is
electrically conductive. The nanofibres may comprise conjugated conducting polymers, and
derivatives and polymer blends including such materials. The nanofibres may be adapted to
promote formation of a weld during a flash welding process. For example, the nanofibres may
be composed of coloured, electric charge sensitive thermoplastic polymeric fibres or opaque
polymers. The flash welding process may comprise generating a flash of light, for example
using a laser or a camera flash, to induce melting and cross-linking of the nanofibres. It will be
understood that the frequency and/or intensity (power) of light emitted during a flash welding
process may be adapted in dependence on the properties of the nanofibres. During the flash
welding process, at least in certain embodiments the nanofibres may absorb thermal energy
more efficiently than the plastics material, thereby enabling the weld to be formed without the
need for prolonged heating.

The electric field may be generated by application of a direct current. The direct current may
be applied to a mould tool forming said mould cavity. The mould tool may comprise an
electrically conductive region. The electric field may be generated by applying the direct
current to said electrically conductive region. The electrically conductive region may comprise
or consist of an electrode disposed in said mould tool. Alternatively, the mould tool may be
composed of an electrically conductive material, such as steel or other metal.

The electrically charged fibres may have a positively charged first end and a negatively
charged second end. The resulting electrostatic force would attract either the first end or the
second end of the fibres towards the source of the electric field. In arrangements in which the
electric field is generated by applying an electric current to the mould tool, either the first end
or the second end of the fibres may be drawn towards the mould tool. The fibres may be
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disposed at or proximal to a surface of the component. The direct current may have a voltage
which is less than or equal to 10V. The direct current may have a voltage which is
approximately 1V.

The direct current may be applied to a portion of the mould tool defining a joining surface of
the component. The joining surface of the component is configured to cooperate with a joining
surface of another component. The joining surface may, for example, define a weld site or a
weld profile area.

Alternatively, or in addition, the direct current may be applied to a region of the mould tool
where separate melt fronts of the plastics material come into contact with each other. A join
line may be formed in the component where the melt fronts join together. The join line may
comprise or consist of a weld line (also known as a knit line) and/or a meld line. By generating
an electric field in this region, the fibres dispersed in the plastics material may be positioned
and/or oriented so as to reinforce the join line. It is envisaged that some of the fibres may
extend across the join line. The generation of the electric field in this region may promote
formation of a meld line, as opposed to a weld line, between said melt fronts.

It will be appreciated that the moulding process described herein may be used to form both

two-dimensional and three-dimensional components.

According to a further aspect of the present invention there is provided a component formed
by the moulding process described herein. The component may comprise a joining surface.
The fibres may be concentrated in said plastics material proximal to said joining surface. In
other words, the density of fibres may be higher proximal to said joining surface than in other
regions of the component.

The component may comprise a join line formed where the separate melt fronts come into
contact with each other as the component is moulded in a mould cavity. The fibres may extend

across the join line. The join line may comprise or consist of a weld line and/or a meld line.

According to a further aspect of the present invention there is provided a mould for moulding
a component, the mould comprising:

a mould cavity; and

means for generating an electric field in said mould cavity. The mould is adapted to
mould a plastics material comprising a plurality of electrically charged fibres. In use, the
electric field in said mould cavity may apply an electrostatic force to the electrically charged
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fibres to modify their position and/or orientation in the plastics material. The mould cavity may
be formed by one or more mould tool. For example, a first mould tool and a second mould tool
may cooperate with each other to form said mould cavity. The mould tool(s) may also be used
as said electric field generating means. For example, an electric current may be supplied to at
least one of said one or more mould tool to generate the electric field. Alternatively, or in
addition, the electric field generating means may comprise at least one electrode. The at least
one electrode may be connected to a direct current generator. The at least one electrode may
be disposed proximal to a portion of the mould tool defining a joining surface of the component.
The at least one electrode may be disposed proximal to a region of the mould tool where
separate melt fronts of the plastics material come into contact with each other.

Within the scope of this application it is expressly intended that the various aspects,
embodiments, examples and alternatives set out in the preceding paragraphs, in the claims
and/or in the following description and drawings, and in particular the individual features
thereof, may be taken independently or in any combination. That is, all embodiments and/or
features of any embodiment can be combined in any way and/or combination, unless such
features are incompatible. The applicant reserves the right to change any originally filed claim
or file any new claim accordingly, including the right to amend any originally filed claim to
depend from and/or incorporate any feature of any other claim although not originally claimed

in that manner.

BRIEF DESCRIPTION OF THE DRAWINGS
One or more embodiments of the present invention will now be described, by way of example
only, with reference to the accompanying figures, in which:

Figure 1 shows a container comprising first and second components moulded in
accordance with an embodiment of the present invention;

Figure 2 shows a perspective view of the first component shown in Figure 1;

Figure 3 is a schematic representation of the moulding process according to an
embodiment of the present invention;

Figure 4 is a graph illustrating the cavity pressure during the moulding process
according to an embodiment of the present invention; and

Figure 5 is a schematic representation of a flash welding process for joining the first

and second components to form the container shown in Figure 1.

DETAILED DESCRIPTION
A process for moulding a first component 1 from a plastics material 2 in accordance with an
embodiment of the present invention will now be described with reference to the
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accompanying figures. The plastics material 2 comprises a polymer. A plurality of fibres 3 are
dispersed throughout the plastics material 2. In the present embodiment the fibres 3 are
nanofibres 3.

As shown in figure 1, the first component 1 is a sub-component of a container 4. The first
component 1 is joined to a second component 5 using a flash welding process to form a joint
J. As shown in figure 2, the first component 1 comprises a lower wall 6 and a sidewall 7. The
sidewall 7 has a first flange 8 which defines a first joining surface 9 which is profiled to match
a second joining surface 10 formed on the second component 5. As described herein, the first
and second joining surfaces 9, 10 are joined to form the container 4. The container 4 in the
present embodiment is a pressure vessel for use in a vehicle (not shown). The first and second
components 1, 5 are both moulded using the moulding process described herein. For the sake
of brevity, the moulding process will be described with reference to the first component 1.

The first component 1 is injection moulded in a mould cavity 11 formed in a mould 12. As
shown in Figure 3, the mould 12 comprises a first mould tool 14 and a second mould tool 15
which co-operate with each other to define the mould cavity 11. The first and second mould
tools 14, 15 are made of steel or other suitable material and are mounted in a moulding
apparatus (not shown). The first mould tool 14 defines an interior of the first component 1; and
the second mould tool 15 defines an exterior of the first component 1. An outer portion of the
first mould tool 14 comprises a substantially continuous surface which defines the first joining
surface 9. The moulding apparatus comprises an injection screw for injecting the plastics
material 2 into the mould cavity 11; and a linear actuator for displacing the first mould tool 14
relative to the second mould tool 15. The first mould tool 14 is mounted to the linear actuator
and is movable relative to the second mould tool 15 to open and close the mould cavity 11. In
use, the moulding apparatus is operated to displace the first mould tool 14 relative to the
second mould tool 15 to close the mould cavity 11. The plastics material 2 is heated above its
melting temperature and injected into the mould cavity 11 in a liquid state by the injection
screw. The plastics material 2 is introduced into the mould cavity 11 under pressure in
accordance with conventional injection moulding techniques. The plastics material is allowed
to cool in the mould cavity and the first mould tool 14 is displaced relative to the second mould
tool 15 to open the mould cavity 11 and enable removal of the first component 1.

The nanofibres 3 are electrically charged. A first end of each nanofibre 3 has a positive
electrical charge and a second end has a negative electrical charge. The electrical charge
allows the position and/or orientation of the nanofibres 3 to be adjusted by establishing an
electrical field F in the mould cavity 11. In the present embodiment the nanofibres 3 are formed
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of an electrically conductive polymer. Alternatively, or in addition, the nanofibres 3 may
comprise an additive. The additive may be applied to the nanofibres 3, for example to form a
coating. The additive may be electrically conductive. A suitable additive is carbon black. The
additive may optionally comprise a dye or colour pigment. The nanofibres 3 are dispersed
throughout the plastics material 2. The nanofibres 3 may, for example, be pre-mixed with the
plastics material 2. Alternatively, the nanofibres 3 may be introduced during the injection
process, for example introduced under pressure into the injection screw. In a further
alternative, the nanofibres 3 may be introduced into the mould cavity 11 prior to injection of
the plastics material 2.

The mould 12 is connected to a direct current (DC) generator 13. The DC generator 13
supplies direct current to the mould 12 in order to establish the electric field F for interacting
with the nanofibres 3. In the present embodiment, the DC generator 13 is electrically
connected to the first mould tool 14 and supplies a direct current of approximately 1V during
the moulding process. The first mould tool 14 functions as an electrode and the direct current
establishes the electric field F. In a variant, one or more electrodes may be incorporated into
the mould 12 to generate one or more localised electric field F. For example, an electrode may
be incorporated into the mould 12 proximal to the outer portion of the first mould tool 14 which
defines the first joining surface 9 of the first component 1. In use, the electric field F penetrates
into the mould cavity 11 and interacts with the nanofibres 3 in the plastics material 2. In
particular, the electric field F applies an electrostatic force to the nanofibres 3 which adjusts
the position and/or orientation of the nanofibres 3. The direct current is either positive or
negative. The electric field F attracts the end of the nanofibres 3 having the opposite charge
and repels the end of the nanofibres 3 having the same charge. Thus, the nanofibres 3 may
at least partially align with the local electric field F. In the present embodiment, the direct
current is positive and the resulting electric field F attracts the (negatively charged) second
end of each nanofibre 3 and repels the (positively charged) first end of each nanofibre 3. The
electric field F is operative to bias the nanofibres 3 towards an orientation in which they are
oriented substantially perpendicular to the first joining surface 9 defined by the first mould tool
14. The second mould tool 15 may optionally be connected to a second direct current (DC)
generator to generate a second electric field. The second DC generator may supply a direct
current to the second mould tool 15 having a polarity that is the same as or that is opposite to
the direct current supplied to the first mould tool 14. The configuration of the mould 12 may be
modified to change the position and/or orientation of the nanofibres 3 relative to the first joining
surface 9. For example, one or more electrode may be disposed laterally of the first joining
surface 9 such that the electric field F is operative to bias the nanofibres 3 towards an
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orientation in which they are oriented substantially parallel to the first joining surface 9 defined
by the first mould tool 14.

The moulding process for forming the first component 1 will now be described with reference
to Figures 3 and 4. The mould apparatus brings the first and second mould tools 14, 15
together to close the mould cavity 11. The plastics material 2 is heated above its melting
temperature so as to undergo a phase change to a liquid state. The plastics material 2 is
introduced into the mould cavity 11 in said liquid state. In order to ensure that the mould cavity
11 is filled, the plastics material 2 is introduced to the mould cavity 11 under pressure. The
moulding process transitions from a filling stage to a holding (packing) stage during which the
pressure in the mould cavity 11 is maintained by the injection screw. The pressure on the
plastics material 2 in the mould cavity 11 is reduced by reversing the injection screw and the
first component 1 is allowed to cool in the mould cavity 11. A graph 100 showing the pressure
in the mould cavity 11 with respect to time for an exemplary moulding process is shown in
Figure 4. A first time T1 corresponds to the filling time of the mould cavity 11; a second time
T2 corresponds to the holding time; and a third time T3 corresponds to the cooling time. The
cavity pressure increases as the plastics material 2 fills the mould cavity 11, peaking at
approximately 70MPa.

The electric field F is applied during the moulding process in order to modify the position and/or
orientation of the nanofibres 3. It will be understood that the position and/or orientation of the
nanofibres 3 may be adjusted only while the plastics material 2 is in a liquid state. A direct
current is supplied to the first mould tool 14 to generate the electric field F during the filling
stage and/or the holding (packing) stage of the moulding process. The electric field F may
attract at least some of the nanofibres 3 towards the first mould tool 14 while the plastics
material 2 is in a molten state. At least some of the nanofibres 3 may be attracted towards the
first joining surface 9 of the first component 1. As the plastics material 2 solidifies, the
nanofibres 3 are fixed in position at or proximal to the inner surface of the first component 1.
In particular, either the first end or the second end of the nanofibres 3 may be disposed at or
proximal to the first joining surface 9. Furthermore, the nanofibres 3 may at least partially align
with the electric field F. In the present embodiment, the direct current is supplied during the
last few seconds of the holding (packing) stage to allow the nanofibres 3 to align in the direction
as the electric field F. As illustrated in Figure 3, the electric field F aligns the nanofibres 3 at
least substantially perpendicular to the inner surface of the first component 1. A particular
advantage of the moulding process described herein is that the nanofibres 3 may be
concentrated at or proximal to the first joining surface 9 of the first component 1.
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It will be understood that the above moulding process is also used to form the second
component 5. The first and second components 1, 5 may be joined together along said first
and second joining surfaces 9, 10, for example using a plastic welding process. The moulding
process described herein offers particular advantages during a flash welding process since
the nanofibres 3 in the plastics material 2 are positioned at or proximal to the surface of the
first and second components 1, 5 and may more readily absorb radiant energy from an
external energy source. With reference to Figure 5, the flash welding process comprises
energizing light generating means 16 to generate an intense burst of light incident on the first
and second joining surfaces 9, 10 of the first and second components 1, 5. The light generating
means 16 may, for example, comprise light emitting diodes (LEDs) or a laser. The radiant
energy transmitted to the first and second joining surfaces 9, 10 at least substantially
instantaneously melts the nanofibres 3 disposed at and/or proximal to the surface of the first
and second joining surfaces 9, 10. The first and second components 1, 5 are then brought
together and a pressure applied to form the joint J between the first and second joining
surfaces 9, 10. The nanofibres 3 in the plastics material 2 may improve joint integrity. It will be
appreciated that other forms of electromagnetic radiation may be transmitted to weld the first
and second components 1, 5.

The electric field F may be generated to modify the position and/or orientation of the nanofibres
3 in order to provide other benefits. For example, the electric field F may be used to manipulate
the nanofibres 3 to reduce the formation of a weld line and/or a meld line within the first
component 1. It is known that a join line may form where separate melt fronts occur in the
plastics material 2 within the mould cavity 11. The join line may comprise or consist of a weld
line and/or a meld line. The melt fronts may occur as the plastics material 2 flows past an
insert and/or an aperture within the mould cavity 11; and/or where plastics material 2 is
introduced into the mould cavity 11 through more than one inlet. The formation of a weld line
or a meld line typically depends on the meeting angle of the melt fronts; a weld line forms
where the meeting angle is less than 135° and a meld line forms where the meeting angle is
greater than 135° The formation of meld lines and/or weld lines may adversely affect the
strength and/or the appearance of the moulded component. The electric field F may be
generated to attract the nanofibres 3 to a region where separate melt fronts may converge as
the plastics material 2 is introduced into the mould cavity 11. At least in certain embodiments,
the nanofibres 3 may extend across the weld lines and/or meld lines. Thus, the moulding
process described herein may help to improve the strength and/or appearance of moulded

components.
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It will be understood that various changes and modifications may be made to the moulding
process described herein without departing from the scope of the present invention. The
moulding process described herein is performed on a plastics material 2 having nanofibres 3
dispersed therein. The techniques described herein may be applied to other types of fibres.
For example, the moulding process may be implemented on a plastics material having glass
or carbon fibres dispersed therein. An electrically charged additive may be applied to the fibres
to provide the required interaction with the electrostatic force generated by the electric field.

The embodiment of the present invention described herein comprises injecting into a mould
cavity a plastics material having a plurality of fibres dispersed therein. In a variant, the fibres
may be introduced into the mould cavity prior to the injection of the plastics material. An electric
field may be generated in said mould cavity to control the position and/or orientation of the

fibres in the plastics material.
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CLAIMS:

1. A moulding process for moulding a component, the moulding process comprising:
introducing a plastics material into a mould cavity, wherein electrically charged fibres
are dispersed in said plastics material,
wherein said electrically charged fibres comprise a conductive polymer; and
generating an electric field (F) in said mould cavity to apply an electrostatic force to
said electrically charged fibres to modify their position and/or orientation.

2. A moulding process as claimed in claim 1, wherein the plastics material is introduced
into said mould cavity in a liquid state and the electric field (F) is generated while the plastics

material is in said liquid state.

3. A moulding process as claimed in claim 1 or claim 2, wherein said electrically charged
fibres consist of the conductive polymer.

4. A moulding process as claimed in any one of claims 1, 2 or 3, wherein said fibres
comprise an electrically conductive additive.

5. A moulding process as claimed in claim 4, wherein said electrically conductive
additive comprises carbon black.

6. A moulding process as claimed in any one of the preceding claims, wherein said
electrically charged fibres comprise nanofibres.

7. A moulding process as claimed in any one of the preceding claims, wherein said
electric field (F) is generated by application of a direct current.

8. A moulding process as claimed in claim 7, wherein said direct current is applied to a
mould tool forming said mould cavity.

9. A moulding process as claimed in claim 7 or claim 8, wherein said direct current has
a voltage which is less than or equal to 10V.

10. A moulding process as claimed in claim 8 or claim 9, wherein said direct current is
applied to a portion of the mould tool defining a joining surface of the component.

11
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11. A moulding process as claimed in any one of claims 8, 9 or 10, wherein said direct
current is applied to a region of the mould tool where separate melt fronts of the plastics

material come into contact with each other.

12. A moulding process as claimed in any one of the preceding claims, wherein the
electrically charged fibres have a positively charged first end and a negatively charged second

end.

13. A component formed by the moulding process claimed in any one of the preceding
claims.

14. A component as claimed in claim 13 when dependent directly or indirectly on claim

11, wherein the component comprises a joining surface and said fibres are concentrated in
said plastics material proximal to said joining surface.

15. A component as claimed in claim 13 or claim 14 when dependent directly or indirectly

on claim 11, wherein the component comprises a join line where the separate melt fronts join

together and said fibres extend across said join line.
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