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Description

TECHNICAL FIELD

[0001] The present disclosure is related to pressure
tanks, and more particularly to high pressure tank for gas
or liquid under pressure and a method for producing a
high pressure tank.

BACKGROUND

[0002] High pressure tank for gas or liquid under pres-
sure are known. Generally, high pressure tank are made
with prepreg bundles of fibres, i.e., bundles of fibres that
are in a matrix of polymeric material and/or with bundles
of fibres that are impregnated with a liquid polymer before
being winded on a plastic liner.

[0003] However, these processes are time consuming
and may be cumbersome. For example when fibres
impregnated with a liquid polymer is used, there is limit
to the speed at which the winding process may be carried
out and the polymerization time may take up to few hours.

SUMMARY

[0004] Currently, it remains desirable to simplify the
producing method and reduce the production costs and
time.

[0005] Therefore, according to embodiments of the
present disclosure, a high pressure tank is provided.
The high pressure tank includes:

- aplasticlinerhaving a cylindrical central partand two
dome-shaped extremities, at least one of the dome-
shaped extremities having a metallic boss;

- awinded layer of dry fibres of a first type;

- awinded layer of dry fibres of a second type;

the winded layer of dry fibres of the first type being
partially or fully sandwiched between the plastic liner
and the winded layer of dry fibres of the second type,
the winded layer of dry fibres of the first type partially
covering an external surface of the metallic boss;
the dry fibres of the first type having a higher abrasion
resistance than the dry fibres of the second type;
the winded layer of dry fibres of the first type and the
winded layer of dry fibres of the second type not
adhering to the plastic liner and the winded layer
of dry fibres of the first type and the second type not
adhering to the metallic boss;

the high pressure tank having a nominal working
pressure equal to or greater than 200 bar.

[0006] By providing such a configuration, when the
winded layer of dry fibres of the first type is partially
sandwiched between the plastic liner and the winded
layer of dry fibres of the second type, the winded layer
of dry fibres of the second type is protected from abrasion
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with the dome-shaped extremities of the plastic liner and
the metallic boss. Such abrasion may occur during pres-
surization of the high pressure tank.

[0007] By providing such a configuration, when the
winded layer of dry fibres of the first type is fully sand-
wiched between the plastic liner and the winded layer of
dryfibres of the second type, the winded layer of dry fibres
of the second type is protected from abrasion with the
plastic liner and the metallic boss. Such abrasion may
occur during pressurization of the high pressure tank.
[0008] As the winded layer of dry fibres of the first type
has higher abrasion resistance than the dry fibres of the
second type, the winded layer of dry fibres of the first type
resists better to abrasion than the winded layer of dry
fibres of the second type.

[0009] When the winded layer of dry fibres of the first
type is fully sandwiched between the plastic liner and the
winded layer of dry fibres of the second type, the winded
layer of dry fibres of the first type is fully covering an
external surface of the plastic liner and partially an ex-
ternal surface of the metallic boss, in particular a part of
the external surface of the metallic boss that is flush with
or close to the plastic liner.

[0010] When the winded layer of dry fibres of the first
type is partially sandwiched between the plastic liner and
the winded layer of dry fibres of the second type, the
winded layer of dry fibres of the first type is partially
covering an external surface of the metallic boss, in
particular a part of the external surface of the metallic
boss that is flush with or close to the plastic liner. The
winded layer of dry fibres of the first type may also cover a
part of the plastic liner, for example the dome-shaped
extremities of the plastic liner.

[0011] In particular, the metallic boss may damage the
fibres of the second type due to stress concentration at
the edge of the metallic boss between the metallic boss
and the winded layer of dry fibres during pressurization/-
depressurization of the high pressure tank. The dry fibres
of the first type having a higher abrasion resistance than
the dry fibres of the second type, the dry fibres of the first
type resist better than the dry fibres of the second type to
such type of damage, allowing the winded layer of dry
fibres of the second type to be protected from such
damage. The winded layer of dry fibres of the second
type resisting longer to the pressure inside the high
pressure tank as the dry fibres of the second type are
not damaged.

[0012] When the winded layer of dry fibres of the first
type is fully sandwiched between the plastic liner and the
winded layer of dry fibres of the second type, the winded
layer of dry fibres of the first type does not adhere to the
plastic liner and the metallic boss as the fibres are dry, i.e.
not impregnated with liquid resin or pre-impregnate with
solidifying resin.

[0013] Thanks to the dry fibres of the winded layer of
dry fibres of the first type not adhering to the plastic liner
and the metallic boss, there is no transmission of shear-
ing between the plastic liner and the winded layer of dry
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fibres of the first type and between the metallic boss and
the winded layer of dry fibres of the first type.

[0014] When the winded layer of dry fibres of the first
type is partially sandwiched between the plastic liner and
the winded layer of dry fibres of the second type, the
winded layer of dry fibres of the first type does not adhere
to the plastic liner and the metallic boss as the fibres are
dry, i.e. not impregnated with liquid resin or pre-impreg-
nate with solidifying resin. The winded layer of dry fibres
of the second type is in direct contact with the plastic liner
where winded layer of dry fibres of the first type is not
sandwiched between the plastic liner and the winded
layer of dry fibres of the second type. The winded layer
of dry fibres of the second type does not adhere to the
plasticlinerasthe fibres are dry, i.e., notimpregnated with
liquid resin or pre-impregnate with solidified resin.
[0015] Thanks to the dry fibres of the winded layer of
dry fibres of the first type not adhering to the plastic liner
and the metallic boss, there is no transmission of shear-
ing between the plastic liner and the winded layer of dry
fibres of the first type and between the metallic boss and
the winded layer of dry fibres of the first type.

[0016] Thanks to the dry fibres of the winded layer of
dry fibres of the second type not adhering to the plastic
liner, there is no transmission of shearing between the
plastic liner and the winded layer of dry fibres of the
second type.

[0017] Thanks to the metallic boss not being in contact
with the dry fibres of the second type, higher burst pres-
sure is achieved. Furthermore, change in mode failure
from failure at the interface between the plastic liner and
the metallic boss when no dry fibres of the first type are
present to failure away from the metallic boss when dry
fibres of the first type are partially covering the metallic
boss.

[0018] Theresulting high pressure tank has therefore a
better resistance to failure and improved burst perfor-
mance than pressure thank with winded layer of dry fibres
of one type only.

[0019] Furthermore, thanks to the winded layers being
made of dry fibres, winding of the fibres onto the plastic
vessel may be carried out at higher speed than when
using preimpregnated fibres, i.e., fibres embedded in a
polymer matrix, either liquid or solid.

[0020] Moreover, as there is no fullimpregnation of the
winded layers with a resin, before and/or after winding,
there is no curing time of the resin; thus, a reduction in
process time. Indeed, winding of the different layers may
take up to 20 minutes whereas curing of the resin fully
impregnating the winded layers takes generally hours.
Curing also consume energy as itis generally carried out
in an oven.

[0021] According to some embodiments, the dry fibres
of the first type may have a lower stiffness than the dry
fibres of the second type.

[0022] The dry fibres of the first type may be more
prone to accommodate shear stress during pressurizing
and depressurizing of the high pressure tank than the dry
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fibres of the second type.

[0023] According to some embodiments, the winded
layer of dry fibres of the first type may include helical
winding.

[0024] When the winded layer of dry fibres of the first
type is fully sandwiched between the plastic liner and the
winded layer of dry fibres of the second type, helical
winding may allow covering fully an external surface of
the plastic liner and partially the external surface of the
metallic boss with less dry fibres than hoop winding.
[0025] The winded layer of dry fibres of the first type
may include sub-layers. Sub-layers are defined as the
layer of dry fibres that is formed by winding from a starting
point to the return of the dry fibres at the starting point.

[0026] Each sub-layer may have different winding an-
gle or some sub-layers may have the same winding
angle.

[0027] According to some embodiments, the winded

layer of dry fibres of the second type may include a hoop
winding sub-layer and a helical winding sub-layer.
[0028] Helical winding may allow covering fully the
plastic liner (directly and indirectly) and partially the me-
tallic boss (indirectly) with less dry fibres than hoop wind-
ing and hoop winding may allow providing stronger me-
chanical reinforcement to the plastic liner. The combina-
tion of both winding may allow obtaining the reinforce-
ment without using as much dry fibres as it would using
only hoop winding, as covering a given surface with hoop
winding request more dry fibres than covering the same
given surface with helical winding.

[0029] As a non-limiting example, the hoop winding
sub-layer may be sandwiched between the winded layer
of dry fibres of the first type and the helical winding sub-
layer.

[0030] As a non-limiting example, the hoop winding
sub-layer may be sandwiched between the plastic liner
and the winded layer of dry fibres of the first type.
[0031] As a non-limiting example, the helical winding
sub-layer may be sandwiched between the winded layer
of dry fibres of the first type and the hoop winding sub-
layer.

[0032] As a non-limiting example, the winded layer of
dry fibres of the second type may include more than two
sub-layers.

[0033] Each sub-layer may have different winding an-
gle or some sub-layers may have the same winding
angle.

[0034] According to some embodiments, the dry fibres
of the first type and/or the second type may be bundles of
dry fibres.

[0035] Winding may be more efficient with a bundle of
dry fibres than with single fibre.

[0036] According to some embodiments, the bundles
of dry fibres may be overlapping one another in a winded
layer.

[0037] The bundle of dry fibres may have a given width

and one bundle may partially cover the previous bundlein
alayer or sub-layer so as to obtain a better coverage than
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when bundle of dry fibres have no overlapping or are
disposed space apart from one another.

[0038] According to some embodiments, the dry fibres
of the second type may be dry carbon fibres.

[0039] Carbon fibres are known to have superior me-
chanical properties, specifically regarding burst pres-
sure.

[0040] According to some embodiments, the dry fibres
of the first type may be dry aramid fibres.

[0041] Aramid fibres have a good abrasion resistance.
[0042] Aramid fibres have a relative low stiffness.
[0043] When used in combination with carbon fibres,

aramid fibres have a higher abrasion resistance than
carbon fibres.

[0044] When used in combination with carbon fibres,
aramid fibres have a lower stiffness than carbon fibres.
[0045] Accordingtosomeembodiments, the high pres-
sure tank may include a protection layer, the winded layer
of dry fibres of the second type being sandwiched be-
tween the winded layer of dry fibres of the first type and
the protection layer.

[0046] The protection layer may prevent damages to
the high pressure tank, in particular the winded layer of
dry fibres of the second type, such as blows during
handling of the high pressure tank.

[0047] As non-limiting example, the protection layer
may be elastomeric polyurethane.

[0048] According to some embodiments, the winded
layer of dry fibres of the second type may be partially
impregnated with the protection layer.

[0049] As non-limiting example, the protection layer
may be applied in liquid form onto the winded layer of
dry fibres of the second type, and thus impregnate par-
tially the winded layer of dry fibres of the second type,
before being cured.

[0050] The present disclosure relates to a method for
producing a high pressure tank as described above. The
method includes:

- winding dry fibres of the first type fully covering the
plastic liner and partially covering the metallic boss;

- winding dry fibres of the second type on the dry fibres
of the first type.

[0051] According to some embodiments, the dry fibres
of the first type and/or the second type may be bundles of
dry fibres.

[0052] According to some embodiments, winding of
dry fibres of the first type may include helical winding.
[0053] According to some embodiments, winding of
the dry fibres of the second type may include hoop and
helical winding.

[0054] According to some embodiments, the method
may include covering the dry fibres of the second type
with a protection layer.

[0055] It is intended that combinations of the above-
described elements and those within the specification
may be made, except where otherwise contradictory.
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[0056] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory only and are not restric-
tive of the disclosure, as claimed.

[0057] The accompanying drawings, which are incor-
porated in and constitute a part of this specification,
illustrate embodiments of the disclosure and together
with the description, serve to explain the principles there-
of.

BRIEF DESCRIPTION OF THE DRAWINGS

[0058]

Fig. 1 shows a partial cut out view of a high pressure
tank according to embodiments of the present dis-
closure;

Fig. 2 shows a schematic view of a segmented high
pressure tank according to embodiments of the pre-
sent disclosure;

Fig. 3 shows another schematic view of a segmented
high pressure tank according to embodiments of the
present disclosure;

Fig. 4 shows a schematic view of winding pattern
according to embodiments of the present disclosure;
Fig. 5 shows a schematic view of winded layer of dry
fibres of the first type according to embodiments of
the present disclosure;

Fig. 6 shows a schematic view of winded layer of dry
fibres of the second type according to embodiments
of the present disclosure; and

Fig. 7 shows a flow chart of the method according to
embodiments of the present disclosure.

[0059] It is to be noted that Figs. 1-6 are schematic
drawings and that no dimension and/or ratio may be
derived from Figs. 1-6.

DETAILED DESCRIPTION

[0060] Reference will now be made in detail to exemp-
lary embodiments of the disclosure, examples of which
are illustrated in the accompanying drawings. Wherever
possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts.
[0061] Fig. 1 shows arepresentation of a partial cut out
view of an exemplary high pressure tank 10 according to
exemplary embodiment of the present disclosure. The
high pressure tank 10 has a nominal working pressure
equal to or greater than 200 bar.

[0062] As a non-limiting example, the high pressure
tank 10 may be a high pressure tank for compressed
hydrogen.

[0063] The high pressure tank 10 of Fig. 1 includes a
plastic liner 12 having a cylindrical central part 12A and
two dome-shaped extremities 12B. One of the dome-
shaped extremities 12B has a first metallic boss 14 hav-
ing an opening 24, for example for accommodating a
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valve.

[0064] In the embodiment of Fig. 1, the other dome-
shaped extremity 12B also has a second metallicboss 30
having a hollow central part 26. The second metallic boss
30 may be a closed metallic boss, i.e., not having a
through hole contrary to the first metallic boss 14.
[0065] The high pressure tank 10 may include one
metallic boss 14, i.e., the first metallic boss 14, the
second metallic boss 30 not being mandatory.

[0066] Itis to be noted that the diameter of the hollow
central part 26 may be the same as the diameter of the
opening 24 as shown on Fig. 1 or the different as shown
on Figs. 2 and 3.

[0067] Inthe non-limiting example of Fig. 1, the plastic
liner 12 is fully covered with a winded layer of dry fibres of
a first type 16. The first metallic boss 14 and the second
metallic boss 30 are partially covered with the winded
layer of dry fibres of the first type 16. The winded layer 16
ofdry fibres of the first type is covered by awinded layer of
dry fibres of the second type 18.

[0068] Asnon-limiting example, the winded layer of dry
fibres of the first type 16 may be obtained by helical
winding, as shown on Fig. 2.

[0069] As non-limiting example, the winded layer of dry
fibres of the second type 18 may include a first sub-layer
18A, for example a helical winding sub-layer, and a
second sub-layer 18B, for example a hoop winding
sub-layer, as shown on Fig. 6.

[0070] DuetothecutoutviewofFig. 1,the winded layer
of dry fibres of the second type 18 is shown not fully
covering the winded layer of dry fibres of the first type 16.
Nonetheless, the winded layer of dry fibres of the second
type 18 is fully covering the winded layer of dry fibres of
the first type 16.

[0071] The winded layer of dry fibres of the first type 16
is sandwiched between the plastic liner 12 and the
winded layer of dry fibres of the second type 18.

[0072] The dry fibres of the first type have a higher
abrasion resistance than the dry fibres of the second
type.

[0073] The winded layer of dry fibres of the first type 16

is notadhering tothe plasticliner 12, the first metallicboss
14 and the second metallic boss 30.

[0074] As non-limiting example, the dry fibres of the
first type may be aramid fibres.

[0075] Aramid fibres are known to have high abrasion
resistance.

[0076] Aramid fibres are known to have lower stiffness.
[0077] As non-limiting example, the dry fibres of the
second type may be carbon fibres.

[0078] Carbon fibres are known to have superior me-
chanical properties, specifically regarding burst pres-
sure.

[0079] Aramid fibres have ahigherabrasionresistance
than carbon fibres.

[0080] Aramid fibres have a lower stiffness than the
carbon fibres.

[0081] The high pressure tank 10 of Fig. 1 may include
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a protection layer 20. The winded layer of dry fibres of the
second type 18 is sandwiched between the winded layer
of dry fibres of the first type 16 and the protection layer 20.
[0082] The protection layer 20 is not mandatory.
[0083] As non-limiting example, the protection layer
may be a polyurethane protection layer.

[0084] Due to the cut out view of Fig. 1, the protection
layer 20 is shown not fully covering the winded layer of dry
fibres of the second type 18. Nonetheless, in the embodi-
ment of Fig. 1, the protection layer 20 is fully covering the
winded layer of dry fibres of the second type 18.

[0085] As non-limiting example, the hoop winding sub-
layer 18B of dry fibres of the second type may be winded
on the plastic liner 12, basically covering the cylindrical
central part 12A of the plasticliner 12. The winded layer of
dry fibres of the first type 16 may then be winded fully
covering the hoop winding sub-layer 18B of dry fibres of
the second type, the two dome-shaped extremities 12B
ofthe plasticliner 12 and partially the first metallic boss 14
and the second metallic boss 30. The helical winding sub-
layer 18 A may be winded on the winded layer of dry fibres
of the first type 16, fully covering the winded layer of dry
fibres of the first type 16. Thus, the winded layer of dry
fibres of the first type 16 is partially sandwiched between
the plastic liner 12, in particular the two dome-shaped
extremities 12B of the plastic liner 12, and the winded
layer of dry fibres of the second type 18, in particular the
helical winding sub-layer 18A.

[0086] It is understood that the winded layer of dry
fibres of the first type 16 and/or the winded layer of dry
fibres of the second type 18 may include as many sub-
layers as required for reinforcing the plastic liner 12 of the
high pressure tank 10.

[0087] Based on Figs. 2-7, the method 100 for produ-
cing the high pressure tank 10 of Fig. 1 is described.
[0088] As afirststep 102, the winded layer of dry fibres
of the first type 16 is winded on the plastic liner 12 and the
metallic boss 14. The winded layer of dry fibres of the first
type 16 covers fully an external surface of the plastic liner
12 and covers partially an external surface of the first
metallic boss 14 and an external surface of the second
metallic boss 30, in particular a part of the external sur-
face of the first metallic boss 14 that is flush with or close
to the plastic liner 12 and a part of the external surface of
the second metallic boss 30 that is flush with or close to
the plastic liner 12.

[0089] Asnon-limiting example, the winded layer of dry
fibres of the first type may include helical winding.
[0090] As shown at Figs. 2 and 3, the dry fibres of the
first type may be a bundle of dry fibres 22.

[0091] As non-limiting example, the plastic liner 12
shown at Fig. 2 may be divided into five segments.
[0092] As non-limiting example, the plastic liner 12
shown at Fig. 3 may be divided into eleven segments.
[0093] As shown at Figs. 2 and 3, the segments are
dividing the dome-shaped extremities 12B of the plastic
liner 12.

[0094] Although shown at Figs. 2 and 3 as individual
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segments for ease of understanding, the bundle of dry
fibres 22 is a continuous bundle which is continuously
winded on the plastic liner 12.

[0095] The bundle of dry fibres 22 of the first type may
be winded with a helical winding, the bundle of dry fibres
22 having a winding angle o with an axis X of the plastic
liner 12, as shown on Fig. 4.

[0096] The axis X of the plastic liner 12 is a rotational
axis of symmetry of the plastic liner 12.

[0097] As non-limiting examples, Figs. 2 and 3 show a
first wound circuit for a five-segment and a eleven-seg-
ment winding respectively.

[0098] As non-limiting examples, Figs. 2 and 3 show
the first wound circuit 22A and the start of a second
wound circuit 22B. In the second wound circuit 22B,
the bundle of dry fibres 22 partially overlaps the bundle
of dry fibres of the first wound circuit 22A.

[0099] More specifically, Fig. 2 shows schematically
the first metallic boss opening 24 representing the place
where the first metallic boss 14 and Fig. 3 shows sche-
matically the second metallic boss hollow central part 26,
the second metallic boss 30 being at the opposite of the
first metallic boss 14. Although Fig. 2 and Fig. 3 show
embodiments with different number of segments, the
positioning of the first metallic boss opening 24 and of
the second metallic boss hollow central part 26 may be
the same.

[0100] As a non-limiting example, a twelve-segment
winding helical layer may be obtained..

[0101] Asanon-limitingexample, afive-segmentwind-
ing helical layer may be obtained.

[0102] The hoop winding of the plastic liner 12, the first
metallic boss 14 and the second metallic boss 30is
carried out until the plastic liner 12 is fully covered with
the bundle of dry fibres 22 of the first type and the first
metallic boss 14 and the second metallic boss 30 are
partially covered with the bundle of dry fibres 22 of the first
type.

[0103] The winded layer of dry fibres of the first type 16
is shown at Fig. 5 where two spindles 28 are also repre-
sented.

[0104] The winded layer of dry fibres of the first type 16
may include sub-layers of dry fibres of the first type, each
sub-layer being defined as when the bundle of fibres 22
reaches the starting point.

[0105] As a second step 104, the winded layer of dry
fibres of the second type 18 is winded on the winded layer
of dry fibres of the first type 16. The winded layer of dry
fibres of the second type 18 covers fully the winded layer
of dry fibres of the first type 16.

[0106] As a non-limiting example, the dry fibres of the
second type may be a bundle of dry fibres.

[0107] Asanon-limiting example, the step 104 of wind-
ing dry fibres of the second type on the dry fibres of the
first type may include two sub-steps: a first sub-step 106
of winding a first sub-layer 18A of dry fibres of the second
type on the winded layer of dry fibres of the first type 16
and a second sub-step 108 of winding a second sub-layer
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18B of dry fibres of the second type on the first sub-layer
18A.

[0108] As a non-limiting example, the first sub-layer
18A may be a helical winding sub-layer and the second
sub-layer 18B may be a hoop winding sub-layer..
[0109] Thewinded layerofdry fibres ofthe second type
18A, 18B is shown at Fig. 6 where two spindles 28 are
also represented.

[0110] As shown at Fig. 6, the first sub-layer 18A fully
covers the winded layer of dry fibres of the first type 16
and the second sub-layer 18B partially covers the first
sub-layer 18A.

[0111] The hoop winding sub-layer does not cover the
dome shape of the high pressure tank 10.

[0112] As a non-mandatory step, the method 100 may
include a step 110 of covering the winded layer of dry
fibres of the second type 18 with the protection layer 20.
[0113] As a non-limiting example, the protection layer
20 may be made of polyurethane.

[0114] As a non-limiting example, the polyurethane
may be applied in liquid form onto the winded layer of
dry fibres of the second type 18, and thus the liquid
polyurethane may impregnate partially the winded layer
of dry fibres of the second type 18 before the liquid
polyurethane is cured.

[0115] Throughout the description, including the
claims, the term "comprising a" should be understood
as being synonymous with "comprising at least one"
unless otherwise stated. In addition, any range set forth
in the description, including the claims should be under-
stood as including its end value(s) unless otherwise
stated. Specific values for described elements should
be understood to be within accepted manufacturing or
industry tolerances known to one of skill in the art, and
any use of the terms "substantially" and/or "approxi-
mately" and/or "generally" should be understood to mean
falling within such accepted tolerances.

[0116] Although the present disclosure herein has
been described with reference to particular embodi-
ments, it is to be understood that these embodiments
are merely illustrative of the principles and applications of
the present disclosure.

[0117] Itis intended that the specification and exam-
ples be considered as exemplary only, with a true scope
of the disclosure being indicated by the following claims.

Claims
1. A high pressure tank (10) comprising:

- a plastic liner (12) having a cylindrical central
part and two dome-shaped extremities, at least
one of the dome-shaped extremities having a
metallic boss (14);

- a winded layer of dry fibres of a first type (16);
- a winded layer of dry fibres of a second type
(18);
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the winded layer of dry fibres of the first type (16)
being partially or fully sandwiched between the
plastic liner (12) and the winded layer of dry
fibres of the second type (18), the winded layer
of dry fibres of the first type (16) partially cover-
ing an external surface of the metallic boss (14);
the dry fibres of the first type having a higher
abrasion resistance than the dry fibres of the
second type;

the winded layer of dry fibres of the first type (16)
and the winded layer of dry fibres of the second
type (18) notadhering to the plasticliner (12) and
the winded layer of dry fibres of the first type (16)
not adhering to the metallic boss (14);

the high pressure tank (10) having a nominal
working pressure equal to or greater than 200
bar.

The high pressure tank (10) according to claim 1,
wherein the dry fibres of the first type have a lower
stiffness than the dry fibres of the second type.

The high pressure tank (10) according to any of
claims 1-2, wherein the winded layer of dry fibres
of the first type (16) comprises helical winding.

The high pressure tank according to any of claims
1-3, wherein the winded layer of dry fibres of the
second type (18) comprises a hoop winding sub-
layer and a helical winding sub-layer.

The high pressure tank (10) according to any of
claims 1-4, wherein the dry fibres of the first type
and/or the second type are bundles of dry fibres (22).

The high pressure tank (10) according to claim 5,
wherein the bundles of dry fibres (22) are overlap-
ping one another in a winded layer.

The high pressure tank (10) according to any of
claims 1-6, wherein the dry fibres of the second type
are dry carbon fibres.

The high pressure tank (10) according to any of
claims 1-7, wherein the dry fibres of the first type
are dry aramid fibres.

The high pressure tank (10) according to any of
claims 1-8, wherein the high pressure tank (10)
comprises a protection layer (20), the winded layer
of dry fibres of the second type (18) being sand-
wiched between the winded layer of dry fibres of
the first type (16) and the protection layer (20).

The high pressure tank (10) according to claim 9,
wherein the winded layer of dry fibres of the second
type (18) is partially impregnated with the protection
layer (20).
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1.

12.

13.

14,

15.

A method (100) for producing a high pressure tank
(10) according to any of claims 1-10, the method
comprising:

- winding dry fibres of the first type (102) fully
covering the plastic liner and partially covering
the metallic boss;

- winding dry fibres of the second type (104) on
the dry fibres of the first type.

The method (100) according to claim 11, wherein the
dry fibres of the first type and/or the second type are
bundles of dry fibres.

The method (100) according to claim 11 or 12,
wherein winding of dry fibres of the first type com-
prises helical winding.

The method (100) according to any of claims 11-13,
wherein winding of the dry fibres of the second type
comprises hoop and helical winding.

The method (100) according to any of claims 11-14 in
combination with claim 9 or 10, wherein the method
comprises covering (110) the dry fibres of the second
type with the protection layer (20).

Amended claims in accordance with Rule 137(2)
EPC.

1.

A high pressure tank (10) comprising:

- a plastic liner (12) having a cylindrical central
part and two dome-shaped extremities, at least
one of the dome-shaped extremities having a
metallic boss (14);

- a winded layer of dry fibres of a first type (16);
- a winded layer of dry fibres of a second type
(18);

the winded layer of dry fibres of the first type (16)
being partially or fully sandwiched between the
plastic liner (12) and the winded layer of dry
fibres of the second type (18), the winded layer
of dry fibres of the first type (16) partially cover-
ing an external surface of the metallic boss (14);
the dry fibres of the first type having a higher
abrasion resistance and a lower stiffness than
the dry fibres of the second type;

the winded layer of dry fibres of the first type (16)
and the winded layer of dry fibres of the second
type (18) notadhering to the plasticliner (12) and
the winded layer of dry fibres of the first type (16)
not adhering to the metallic boss (14);

the high pressure tank (10) having a nominal
working pressure equal to or greater than 200
bar,

characterized in that

the winded layer of dry fibres of the first type (16)



10.

1.

12.

13.
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comprises helical winding.

The high pressure tank according to claim 1, wherein
the winded layer of dry fibres of the second type (18)
comprises a hoop winding sub-layer and a helical
winding sub-layer.

The high pressure tank (10) according to any of
claims 1-2, wherein the dry fibres of the first type
and/or the second type are bundles of dry fibres (22).

The high pressure tank (10) according to claim 3,
wherein the bundles of dry fibres (22) are overlap-
ping one another in a winded layer.

The high pressure tank (10) according to any of
claims 1-4, wherein the dry fibres of the second type
are dry carbon fibres.

The high pressure tank (10) according to any of
claims 1-5, wherein the dry fibres of the first type
are dry aramid fibres.

The high pressure tank (10) according to any of
claims 1-6, wherein the high pressure tank (10)
comprises a protection layer (20), the winded layer
of dry fibres of the second type (18) being sand-
wiched between the winded layer of dry fibres of
the first type (16) and the protection layer (20).

The high pressure tank (10) according to claim 7,
wherein the winded layer of dry fibres of the second
type (18) is partially impregnated with the protection
layer (20).

A method (100) for producing a high pressure tank
(10) according to any of claims 1-8, the method
comprising:

- winding dry fibres of the first type (102) fully
covering the plastic liner and partially covering
the metallic boss;

- winding dry fibres of the second type (104) on
the dry fibres of the first type.

The method (100) according to claim 9, wherein the
dry fibres of the first type and/or the second type are
bundles of dry fibres.

The method (100) according to claim 9 or 10, wherein
winding of dry fibres of the first type comprises helical
winding.

The method (100) according to any of claims 9-11,
wherein winding of the dry fibres of the second type

comprises hoop and helical winding.

The method (100) according to any of claims 9-12in
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combination with claim 9 or 10, wherein the method
comprises covering (110) the dry fibres of the second
type with the protection layer (20).



EP 4 481 261 A1

12B

22A
14

22B

24
22

FIG. 2

22A
30 22B

12B

26
22

FIG. 3



EP 4 481 261 A1

FIG. 4

FIG. 5

\
18A

p
B

FIG. 6

100

104 /

r=———71
-— 110 |
| IN—

FIG. 7

=71
=1 108 | —
L——_J

r=——71
=1 106 |-
L1

102

10



10

15

20

25

30

35

40

45

50

55

EP 4 481 261 A1

9

des

Europaisches
Patentamt

European
Patent Office

Office européen

brevets

[

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 23 18 0003

Category

Citation of document with indication, where appropriate,
of relevant passages

Relevant
to claim

CLASSIFICATION OF THE
APPLICATION (IPC)

X

WO 2019/068813 Al (PLASTIC OMNIUM ADVANCED

INNOVATION & RES [BE])

11 April 2019 (2019-04-11)

page 7, line 1 - line 8; figure 5 *
page 6, line 30 - page 35 *

page 11, line 14 - line 20 *

page 16, line 21 - line 30 *

page 2, line 1 - line 4 *

page 7, line 27 - page 8, line 28 *
page 16, line 32 - page 17, line 2 *

* % % ok * ¥ F

US 2021/247025 Al (NOUWEN GEERT [BE] ET
AL) 12 August 2021 (2021-08-12)

* paragraphs [0044], [0109] *

WO 2013/083652 A2 (BLUE WAVE CO SA [LU])
13 June 2013 (2013-06-13)

* page 7, line 24 - line 31 *

EP 3 225 900 Al (PLASTIC OMNIUM ADVANCED
INNOVATION & RES [BE])

4 October 2017 (2017-10-04)

* paragraph [0042] *

The present search report has been drawn up for all claims

1-15

INV.
F17C1/06

TECHNICAL FIELDS
SEARCHED  (IPC)

Fl7C

Place of search Date of completion of the search

Munich

23 November 2023

Forsberg,

Examiner

Peter

CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
: earlier patent document, but published on, or

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P :intermediate document

E
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

11




EP 4 481 261 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 23 18 0003

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

23-11-2023
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 2019068813 Al 11-04-2019 EP 3691878 Al 12-08-2020
WO 2019068813 Al 11-04-2019
US 2021247025 Al 12-08-2021 CN 112166282 A 01-01-2021
EP 3814673 Al 05-05-2021
JP 6920565 B1 18-08-2021
JP 2021522458 A 30-08-2021
KR 20210003924 A 12-01-2021
uUs 2021247025 A1l 12-08-2021
WO 2020002462 Al 02-01-2020
WO 2013083652 A2 13-06-2013 CN 104114931 A 22-10-2014
KR 20140115310 A 30-09-2014
WO 2013083652 A2 13-06-2013
WO 2013083654 A2 13-06-2013
WO 2013083655 A2 13-06-2013
WO 2013083657 A2 13-06-2013
WO 2013083658 A2 13-06-2013
WO 2013083660 A2 13-06-2013
WO 2013083662 A2 13-06-2013
EP 3225900 Al 04-10-2017 EP 3225900 A1 04-10-2017
EP 3436737 A2 06-02-2019
WO 2017167858 A2 05-10-2017

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

12




	bibliography
	abstract
	description
	claims
	drawings
	search report

