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(57) Abréegée/Abstract:

The invention relates to a sealing ring for high-pressure containers, made up of an annular body comprising at least two portions -
a polymer gasket (3) and a sealing gasket (4) - In which said ring remains In contact with the surface of a high-pressure lid (5) and
the surface of a container (6) and Includes at least a first portion (1) coupled by a mechanical stop (/) to a second portion (2) which
IS concentric to said first portion (1), In which the radius of said second portion (2) Is optionally different from the radius of the first

portion (2).
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(57) Abstract: The mvention relates to a sealing ring for high-pressure
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containers, made up of an annular body comprising at least two portions — a

polymer gasket (3) and a sealing gasket (4) — i which said ring remains in

contact with the surface of a high-pressure lid (5) and the surface of a
container (6) and includes at least a first portion (1) coupled by a mechanical
stop (7) to a second portion (2) which is concentric to said first portion (1), in
which the radius of said second portion (2) 1s optionally different from the
radius of the first portion (2).

(57) Resumen: Anillo de sellado para recipientes de alta presion, formado
por un cuerpo anular compuesto de, al menos, dos partes, una junta
polimérica (3) y una junta de sellado (4), donde dicho anillo permanece en
contacto con la supertficie de un tapon (5) de alta presidon y con la supertficie
de un recipiente (6) y comprende, al menos, una primera parte (1) acoplada
mediante un tope mecanico (7) a una segunda parte (2) concéntrica a dicha
primera parte (1), donde el radio de dicha segunda parte (2) tiene 0 no
distinto tamaifio respecto del radio de la primera parte (2).
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VESSEL SEALING RING

Technical Field of the Invention

The present invention has application in the sector of closing systems and more
specifically in sealing systems for vessels subjected to high pressure, and relates to a
vessel sealing ring which allows an optimum sealing for a prolonged service life and a
reduction of damage in the sealed vessel

More specifically, the object proposed by the invention allows increasing the
quality and durability of the sealing, reducing the damage caused by erosion and
scratching in the sealed vessel, using the properties of materials favorable for it, which
cannot be found in a single material.

Background of the Invention

One of the main problems existing today in the sector of sealing systems for
vessels subjected to high pressure is the existing limitation when it comes to finding a
sealing system which confers an optimum sealing while at the same time a prolonged
service life due to the fact that there is no material having the properties intended to
fulfill said needs arising from the task to be performed by the sealing.

It has been considered until now that the best option is to use a high strength
material with a low Young’s modulus so that it can be easily expanded for closing the
existing gap with the high pressure vessel, making the stresses generated in the gasket
the lowest possible, for which in some cases adding an anti-friction coating to reduce
the damage which can be suffered by the vessel has been considered.

These anti-friction treatments render anti-friction characteristics to the part with
which the friction is produced; there being the problem that, upon opening and closing
the vessel for loading the product, since water is used as the pressurizing means for the
high pressure vessels, it eliminates the anti-friction characteristics of the actuation area,
with the subsequent problem of having to find a material which, in addition to having a
prolonged fatigue life, provides the sealing with favorable properties such as a low
Young's modulus so that the operation of the metal ring is favorable so that the polymer
gaskets work upon closing the gap with the high pressure vessel, an excellent fracture
toughness so that its life is prolonged, a high mechanical strength for supporting high
stresses due to the ultrahigh pressures and a low coefficient of friction with stainless
steel for reducing the friction of the vessel-contacting surface of the ring, since the
support rings which have been used until now frequently fail due to fatigue, causing
irreparable damage to the high pressure vessels to be sealed with their breakages.

Some documents, such as Spanish document no. ES0282924-U, describes a
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high pressure vessel with inner closing wherein an obturating ring divided into two
sections which acts by means of wedging is different, the two-part arrangement of the
ring being intended for functions different from the functions of conferring specific
properties to obtain the advantages indicated by the double sealing ring, therefore it
would not solve the problem described.

There is also another document no. W02007/020099-A2 describing a sealing
gasket with a metal support ring with a coating to reduce the friction and two polymer
seals, said ring not being divided into two or more differentiated parts of different
materials, and said ring having a different configuration with different eftects.

Description of the Invention

The present invention relates to a vessel sealing ring which allows increasing the
quality of the sealing due to the fact that the annular body thereof is made of at least two

parts with materials having different properties directed to the function of each part of
the ring, and it also proposes reducing the damage from erosion and scratching in the
sealed vessel by increasing the fatigue life due to configuring the functional parts of the
ring with more than one material providing the different properties mentioned above
which cannot be found in any other material, and with a design such that the greatest
stresses produced in the ring which are those produced in the outer diameter of the
outer part due to the contact with the vessel and at which the circumferential stresses
are very high, are eliminated.

The vessel sealing ring is formed by an annular body, a polymer gasket where
said polymer gasket can be located between the annular body and the vessel and a
sealing gasket where said sealing gasket can be located between the annular body of
the sealing ring and the cover for the vessel, where said annular body can be in contact
with the surface of a high pressure lid and with the surface of a vessel, and where said
annular body can comprise, at least a first part coupled by means of a mechanical stop
to a second part concentric to said first part, where the radius of the second part and the

radius of the first part are of the same or different size.
The pressure exerted on the sealing ring produces stresses which expand the

annular body of the sealing ring which is in contact with two sealing surfaces, such that
the gaps existing between the annular body and the first surface which is a cover for the
vessel and between the annular body and the second surface which is the vessel itself
are closed, thus preventing both the sealing gasket in the first case and the polymer
gasket in the second from extruding through the initially existing gaps.

Said annular body can be expanded due to the fact said annular body can
comprise two parts which can be fitted to one another, one of both parts being able to
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be divided such that it can be expanded without said second part generating
circumferential stresses on said first part.

The first part can be an outer ring which can be in contact with the vesse!
surface and with the lid surface.

The second part can be an inner ring which can be in contact with the lid
surface.

The first part can be divided for the purpose of eliminating circumferential
stresses due to its expansion while the sealing ring works.

In another possible embodiment of the invention the first part and the second
part can simply be banded together without introducing residual stresses or, which may
be more common, introducing residual compressive stresses in the inner ring which
would increase the fatigue life. Residual compressive stresses can also be introduced in
said first part to reduce the tensile stresses on the outer surface thereof which cause the
breakage by fracturing, thus increasing the fatigue life.

The first and second part can be made of a metal with a mechanical strength
between 550 MPa and 2000 MPa, a Young’s modulus having a value less than 135000
MPa and high fracture toughness.

The first part can be made of a metal having a low coefficient of friction with the
material of the vessel and a high mechanical strength to enable supporting the stresses
generated by the high pressure.

The cut made on the first part can be a diagonal plane with respect to the radius
of the ring.

The metal stop can be bevel-shaped.

The polymer gasket can be in contact with the surface of the vessel ana with a
portion of the annular body.

The sealing gasket can be embedded between a portion of the second part and
a portion of the high pressure lid.

The shape of the first part of the annular body can allow fitting said body
between the lid and the vessel by means of a protuberance which can extend around
the entire perimeter of the ring.

The second part can be cross-shaped

Therefore, according to the invention described, the device proposed by the
invention makes up an advancement in the sealing elements for closing systems used
until now and solves in a fully satisfactory manner the problem indicated above, in terms
of reducing the frequency of replacing these sealing rings, which Is simply performed,
with the resulting cost reduction for the company and entailing lower risks by the method
used, all of it through a simple and integrated design requiring only its placement in its
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Description of the Drawings
To complement the description that is being made and for the purpose of

aiding to better understand the features of the invention according to a preferred
practical embodiment thereof, a set of drawings is attached as an integral part of
said description in which the following has been depicted with an illustrative and
non-limiting character:

Figure 1 shows a schematic cross-section view of all the assembled
elements of the vessel sealing ring proposed by the invention located inside the
vessel for sealing the closure.

Figure 2 shows a perspective view of the first part of the annular body, in
which the diagonal cut which has been made to release the stresses can be seen.
This figure shows the cut in section A-A the detail of which is observed in the
following figure.

Figure 3 shows a view of the section A-A of the annular body of Figure 2.
Preferred Embodiment of the Invention

In view of the described drawings, how the annular body of the vessel

sealing ring comprises a first part (1) and a second part (2) which are preferably an
outer ring and an inner ring, concentric and coupled to one another by means of a
bevel-shaped mechanical stop (7) which is responsible for preventing the separation
of said inner and outer rings can be observed in one of the possible embodiments of
the invention.

The outer ring (1) has a protuberance (10) extending around its entire
perimeter for the purpose of enabling fitting in the high pressure lid (5), and one of
the sides has a smooth vertical wall adapted to locate a polymer gasket (3) assuring
the sealing between the outer ring (1) and the vessel (8), as can be seen in Figure
1.

The inner ring (2) which is preferably manufactured from titanium alloy and
preferably has a cross-shaped section of which an elevated portion rests on the
outer ring (1) and another elevated portion rests on the high pressure lid surface (9)
such that it is extended generating a groove around the entire perimeter together
with the high pressure lid surface (9), where a sealing gasket (4) which is
responsible for sealing the gap is located between the inner ring (2) and the high
pressure lid (5), as can be seen in Figure 1.

CAN_DMS: \111496740\1
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The outer ring (1) of this embodiment is preferably manufactured from a
copper alloy and it is divided by means of one narrowest possible controlled cut (11)
with a specific angle, preferably of 45°, which allows the outer ring (1) to be closed
completely when it is not subjected to pressure, and the polymer gasket (3) to open
when the diameter increases as the vessel is pressurized, thus maintaining a
controlled and small enough gap so that the polymer gasket (3) does not extrude, as
can be seen in Figure 2.

The cross-section of the first part (1) of the annular body of the sealing ring is
observed in Figure 3, where the protuberance (10) extending around its entire
perimeter Is shown for the purpose of enabling fitting in the high pressure lid (5), as
shown in Figure 1.

In view of this description and set of drawings, the person skilled in the art will
understand that the embodiments of the invention which have been described can be
combined in many ways within the object of the invention. The invention has been
described according to several preferred embodiments thereof, but for the person
skilled in the art it will be evident that muitiple variations can be introduced in said
preferred embodiments without exceeding the object of the claimed invention.

CAN_DMS: \111496740\1
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CLAIMS

1. Vessel sealing ring for vessels subjected to high pressure,' said vessel
sealing ring being formed by an annular body, a polymer gasket and a sealing
gasket, wherein the annular body is connectable with an interior surface of a high
pressure lid and with the interior surface of a high pressure vessel, wherein said
annular body comprises at least a first part and a second part which are concentric
and coupled to one another by means of a mechanical stop, and wherein the first
part of the annular body is an outer ring which is connectable with a vessel surface
and with a lid surface,

characterized in that the second part of the annular body is an inner ring
which is connectable with the lid surface,

wherein the first part and the second part of the annular body are made with
materials having different properties for increasing the fatigue life and reducing the
damage from erosion and scratching;

wherein the first part and the second part are expandable due to stresses
produced by a pressure exerted on the sealing ring;

in such a manner that the high pressure exerted on the sealing ring produces
stresses which expand the annular body, such that gaps existing between said
annular body and the vessel surface and lid surface are closed, preventing both the
polymer gasket and the sealing gasket from extruding;

wherein the first part and the second part of the annular body are made of a
metal with a mechanical strength between 550 MPa and 2000 MPa,

wherein the first part and the second part of the annular body are made of a
metal with a Young’'s modulus having a value less than 135000 MPa,

wherein the second part of the annular body is made of a metal having a
high fracture toughness, and

wherein the first part of the annular body is made of a metal having a low
coefficient of friction with the material of the vessel.

2. Vessel sealing ring according to claim 1, characterized in that the first part

IS divided by means of a cut, such that the first part can be expanded without the
second part generating circumferential stresses on said first part.

3. Vessel sealing ring according to any one of claims 1 to 2, characterized in

CA 2862122 2019-01-04
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that the first part and the second part are banded together.

4. Vessel sealing ring according to claim 3, characterized in that while the
first part and the second part of the annular body are banded together, residual
stresses have been introduced in said first part to increase fatigue life.

5. Vessel sealing ring according to claim 2, characterized in that the cut
made on the first part is a diagonal plane with respect to a radius of the first part of
the annular body.

6. Vessel sealing ring according to any one of claims 1 to 5, characterized in
that the mechanical stop is bevel-shaped.

7. Vessel sealing ring according to any one of claims 1 to 6, characterized in
that the polymer gasket is in contact with the vessel surface and with a portion of
the annular body.

8. Vessel sealing ring according to any one of claims 1 to 7, characterized in
that the sealing gasket is embedded between a portion of the second part of the
annular body and a portion of the high pressure lid.

9. Vessel sealing ring according to any one of claims 1 to 8, characterized in
that the shape of the first part of the annular body allows fitting the annular body
between the lid and the vessel by means of a protuberance extending around the
entire perimeter of the ring.

10. Vessel sealing ring according to any one of claims 1 to 9, characterized
In that the cross-section of the second part of the annular body is cross-shaped.

CA 2862122 2019-01-04
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