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(57) Abstract: A valve assembly is provided.It includes:a valve body (1);a valve seat (11,12) disposed in an inner chamber of the
valve body (1); and a valve plug (2) capable of moving relative to the valve seat (11,12). The valve seat (11,12) includes a first valve
seat (11) and a second valve seat (12) disposed longitudinally; the valve plug (2) includes a first contact portion (21) and a second
contact portion (22), the first contact portion (21) is capable of contacting the first valve seat (11) to form a seal, the second contact
portion (22) includes an annular protrusion (20) being deformable after being extruded with the second valve seat (12), the second
contact portion (22) is capable of forming a seal by contacting the second valve seat (12) through the deformed protrusion (20"),and
the valve body (1) has a blocking part (19) which is capable of blocking rotation of the valve plug (2). With the annular protrusion
(20) disposed on the valve plug (2), the protrusion (20) can be deformed in an extrusion manner, so as to achieve a sealing effect of
the valve plug (2) and the valve seat (11,12),which omits precise maching on the valve plug (2) and the valve seat (11,12).
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VALVE ASSEMBLY

BACKGROUND OF THE INVENTION
Field of the Invention

The present invention relates to a valve assembly, and more particularly to a

double-seat valve.
Related Art

The design of the double-seat valve is widely applied, for the double-seat valve can
balance and compensate for a force applied to a valve plug better The use of the
double-seat valve has lots of advantages, and in particular, an actuator can drive the valve
plug to close the valve seat by only being applied with a smaller force. However, it is a
difficulty to control a gap between the valve seat and the valve plug, the difficulty is more
obvious particularly when the valve seat and the valve plug adopt a metal-to-metal seal, and
this is the reason why seepage of the double-seat valve is higher than that of the single-seat

valve.

In the prior art, it is common to perform finish machining on the valve plug and the
valve seat to reduce seepage. On one hand, the valve plug is machined according to the
surface design of the valve seat, so as to achieve a satisfactory sealing effect when in
contact with the surface of the valve seat. On the other hand, it is also necessary to
perform machining such as grinding on the surface of the valve seat, so that the surface of
the valve seat can fit in with the surface of the valve plug. It can be seen that the technical

process of the method is complicated and the cost is high.
SUMMARY OF THE INVENTION

The present invention is directed to a valve assembly capable of achieving a higher

sealing effect in a simple manner.
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To achieve the objectives of the present invention, a valve assembly is provided, where

the valve assembly includes:
a valve body;

a valve seat disposed in an inner chamber of the valve body, the valve seat including a

first valve seat and a second valve seat disposed longitudinally; and

a valve plug capable of moving relative to the valve seat, the valve plug including a
first contact portion and a second contact portion, the first contact portion capable of
contacting the first valve seat to form a seal, the second contact portion including an
annular protrusion, the protrusion being deformable after being extruded with the second
valve seat, the second contact portion capable of forming a seal by contacting the second

valve seat through the deformed protrusion;

wherein, a blocking part capable of blocking rotation of the valve plug is disposed in

the inner chamber of the valve body.

Since only the annular protrusion is disposed on the valve plug, and the protrusion can
be deformed in an extrusion manner, so as to form a sealing effect of the valve plug and the
valve seat, it is unnecessary to perform precise machining on the valve plug, so that the
valve plug has a contact shape fitting in with the valve seat. Meanwhile, it is also
unnecessary to perform operations such as grinding on the valve seat, and a good sealing
effect between the valve plug and the valve body can be achieved only by extruding the
valve plug, which ensures that leakage flow is controlled within a required range in a closed
state, thereby saving the cost of the machining Additionally, the blocking part could

prevent rotation of the valve plug in the valve body, thereby realizing a better sealing effect.

According to one embodiment of the present invention, material hardness of the
protrusion is less than that of the valve seat, so as to ensure that the protrusion is

deformable in the case of extrusion.
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In particular, the protrusion is made of bronze, and the valve seat is made of cast iron.
In this way, material hardness of the protrusion on the valve plug is lower than that of the
valve seat, and thus the protrusion is deformed when the valve plug is subject to an

extrusion force.

According to another embodiment of the present invention, the first valve seat includes
a first inclined surface, the first contact portion of the valve plug includes a first contact
surface substantially in parallel with the first inclined surface, and the first inclined surface
is capable of forming a seal when contacting the first contact surface, so as to achieve the

sealing effect through surface-to-surface hard contact.

According to yet another embodiment of the present invention, the second valve seat
includes a second inclined surface, and the protrusion of the valve plug is deformable after
being extruded with the second inclined surface. Since the protrusion is deformable after
being extruded with the second inclined surface, the protrusion can also form a contact

surface corresponding to the second inclined surface.

According to one embodiment of the present invention, the protrusion is located on a
second contact surface, and the second contact surface is substantially in parallel with the

first inclined surface.

According to one embodiment of the present invention, the protrusion is a right-angle
boss. It is easier for the boss to be deformed in the case of extrusion due to existence of

the right angle.

With respect to the embodiment in which the protrusion is the right-angle boss, the
protrusion is capable of forming a contact surface after being extruded with the second
valve seat, and the contact surface is substantially in parallel with the second inclined
surface. In this way, the contact surface formed can form a seal with the second inclined

surface.
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According to one embodiment of the present invention, the protrusion is specifically
constructed as: a gap exists between the first inclined surface and the first contact surface
when the protrusion contacts the second inclined surface without being applied with an
external force. In the case of being applied with an extermal force, the protrusion is
deformed due to the external force and can achieve sealing contact with the second inclined
surface, the gap between the first inclined surface and the first contact surface is narrowed
to the extent that the first inclined surface contacts the first contact surface to realize a

better sealing effect.

According to another embodiment of the present invention, a fitting surface between
the first contact surface and the second contact surface and one surface of the second valve
seat close to the valve plug are clearance fit, so as to realize up and down movement of the

valve plug relative to the valve seat more conveniently.

According to a further embodiment of the present invention, the valve plug includes at
least one pair of projecting lugs disposed oppositely, a slot is formed between the at least
one pair of projecting lugs, the valve body includes a bump fitting in with a position of the
slot, and the blocking part is capable of at least partially extending into the slot, so as to

prevent rotation of the valve plug in the valve body, thereby realizing a better sealing effect.
BRIEF DESCRIPTION OF THE DRAWINGS

The following accompanying drawings are only directed to schematically illustrate and

explain the present invention, and do not limit the scope of the present invention, wherein:

FIG 1 is a sectional view of a valve body according to an embodiment of the present

invention;

FIG 2A is a drawing of partial enlargement of an embodiment of a first valve seat in

FIG 1:
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FIG 2B is a drawing of partial enlargement of FIG 2A;

FIG 3 is a drawing of partial enlargement of an embodiment of a second valve seat in

FIG 1:

FIG 4A is a top view of a valve plug according to an embodiment of the present

5  invention;
FIG 4B is a C-C sectional view of the valve plug shown in FIG 4A;
FIG 5 is a drawing of partial enlargement of Q in FIG 4B;
FIG 6 is a drawing of partial enlargement of P in FIG 4B,

FIG 7A is an E-E sectional view of the valve assembly according to an embodiment of

10  the present invention;

FIG 7B is a sectional view of the valve assembly according to an embodiment of the

present invention;
FIG 8A s a drawing of partial enlargement of X in FIG 7B;
FIG 8B is a drawing of partial enlargement of X1 in FIG 8A;
15 FIG 9A is a drawing of partial enlargement of Y in FIG 7B;
FIG 9B is a drawing of partial enlargement of Y1 in FIG 9A;
FIG 10A s a drawing of partial enlargement of Z in FIG 7A;

FIG 10B is an F-F sectional view of the valve assembly in FIG 7A, illustrating the

blocking part which could prevent rotation of the valve plug in the valve body;

20 FIG 11 is a schematic view of the valve assembly in a half-open state according to an

embodiment of the present invention;

FIG 12A s a drawing of partial enlargement of S in FIG 11;
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FIG 12B is a drawing of partial enlargement of T in FIG 11; and

FIG 13 is a drawing of the relationship of the aperture of the valve body and the

external force applied on the valve plug when assembling.

5 Descriptions of reference signs

1 Valve body
11 First valve seat
111 First inclined surface
12 Second valve seat
10 122 Second inclined surface
123 Receiving surface
14 Upper opening
16 Inner chamber
17 Defining surface
15 18 Lower opening
19 Blocking part
2 Valve plug
29 Projecting lug
290  Slot
20 28 Openings of the valve plug
21 First contact portion
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22 Second contact portion
23 Fitting surface
24 Distal surface
20 Protrusion
20! Deformed protrusion
222 Second contact surface
27 Defining surface
211  First contact surface
200  Boss contact surface
DETAILED DESCRIPTION OF THE INVENTION

In order to make the technical solutions, objectives, and effects of the present invention
more comprehensible, the specific embodiments of the present invention are described

below with reference to the accompanying drawings.

The present invention provides a valve assembly. Although a "push-to-open" type
double-seat valve is used to describe the specific embodiments herein, the valve assembly
is also applicable to valves with other types and structures, for example, a "push-to-close"
type double-seat valve. The present invention is not limited to a valve of a particular type,

and the structure of the valve is also applicable to many different types of a medium.

The valve assembly according to the present invention includes, as shown in FIG 1, a
valve body; a valve seat disposed in an inner chamber of the valve body; and a valve plug
capable of moving relative to the valve seat, and up and down movement of the valve plug
relative to the valve seat can define different open positions (full open, partial open or

half-open, closed) of the valve.
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In such a double-seat valve, a first valve seat and a second valve seat are disposed
longitudinally, and the valve plug includes a first contact portion and a second contact
portion, the first contact portion capable of contacting the first valve seat to form a seal, the
second contact portion including an annular protrusion, the protrusion being deformable
after being extruded with the second valve seat, the second contact portion capable of

forming a seal by contacting the second valve seat through the deformed protrusion.

When the first contact portion contacts the first valve seat to form a seal and the second
contact portion forms a seal by contacting the second valve seat through the deformed

protrusion, a closed position of the valve is defined.

When the valve plug moves relative to the valve seat, the first contact portion and the
first valve seat are out of contact, and the deformed protrusion of the second contact portion
is also out of contact with the second valve seat, different states from partial open to full

open of the valve are defined.

Additionally, the blocking part could prevent rotation of the valve plug in the valve

body, thereby realizing a better sealing effect.

Referring to a valve body 1 shown in FIG 1, the valve body 1 includes an inner
chamber 16, and includes an upper opening 14 capable of placing a valve stem (not shown),
and a valve plug (not shown) can enter the inner chamber 16 of the valve body 1 through a
lower opening 18 of the valve body 1 and jam the valve plug through a bump 19 in the
valve body 1, so as to prevent rotation of the valve plug in the inner chamber 16 of the

valve body.

Referring to FIGs. 2A, 2B, and 3, the valve body 1 includes a first valve seat 11 and a

second valve seat 12 disposed longitudinally.

In the diagram of partial enlargement as shown in FIGs. 2 A and 2B, the first valve seat

11 includes a first inclined surface 111 and a defining surface 17, in which the first inclined
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surface 111 can contact a valve plug (not shown) to form a seal, the defining surface 17 can
define an opening together with an opposite defining surface (not shown), and the opening

and the valve plug (not shown) can define different flows of a medium together.

In the diagram of partial enlargement of the second valve seat 12 as shown in FIG 3,
the second valve seat 12 includes a second inclined surface 122 and a receiving surface 123,
in which the second inclined surface 122 can contact a valve plug (not shown) to form a
seal, the receiving surface 123 can define an opening together with an opposite surface (not
shown) to receive the valve plug, and the valve plug and the receiving surface 123 are

placed in the valve body 1 in a manner of clearance fit.

In the valve plug 2 as shown in FIGs. 4A and 4B, the valve plug 2 includes two
projecting lugs 29 disposed oppositely on one side of its bottom, in which the projecting
lugs 29 protrude outwardly along a direction perpendicular to the axis, and extend along a
direction in parallel with the axis. A slot 290 is formed between the two projecting lugs
29, two openings 28 are opened on the top of the valve plug 2, and a medium can flow into
the valve plug 2 from the openings 28 when the valve plug 2 is placed in the valve body

(not shown).

In the diagram of partial enlargement of the valve plug 2 as shown in FIG 5, the valve
plug 2 includes a distal surface 24 and a fitting surface 23, a second contact portion 22 of
the valve plug 2 exists between the distal surface 24 and the fitting surface 23, and the
position of the second contact portion 22 in the valve body can be designed as being in

contact with the second valve seat 12, so as to form a lower seal.

Specifically, the second contact portion 22 may be a second contact surface 222
including an annular protrusion 20. To achieve the objective that the protrusion 20 is
deformable after being extruded with the second valve seat 12, the protrusion 20 can be

selected as being made of a material whose hardness is lower than that of the valve seat 12,
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for example, the valve seat 12 is made of cast iron, and the protrusion 20 is made of bronze.
Since hardness of the bronze is lower than that of the cast iron, when a certain pressure is
applied to the valve plug 2 so that the protrusion 20 made of bronze is extruded with the
valve seat 12 made of cast iron, a slight plastic deformation may occur to the protrusion 20
made of bronze, and the deformed protrusion may form a contact surface fitting in with an
extruding surface, so that a better sealing effect is achieved between the contact surface and

the second valve seat 12.

The protrusion 20 may be a right-angle boss, and the right-angle boss includes a
horizontal plane 203 and a vertical plane 202. When a certain pressure is applied, a
right-angle edge between the horizontal plane 203 and the vertical plane 202 can be

extruded with the valve seat 12, which is easier for deformation to occur.

In another diagram of partial enlargement of the valve plug 2 as shown in FIG 6, the
valve plug 2 includes a first contact portion 21 connecting the fitting surface 23 and the
defining surface 27. Specifically, the first contact portion 21 may be a first contact surface
211, the position of the first contact portion 21 in the valve body can be designed as being
in contact with the first valve seat 11, and particularly, an upper seal is formed through hard
contact of the first contact surface 211 and the first valve seat 11. Thus, the first contact
surface 211 can be substantially in parallel with the first inclined surface of the first valve
seat 11, and the two surfaces substantially in parallel with each other contact to form a
sealing surface, so as to ensure that the leakage flow of a medium of the first contact

surface 211 is controlled within a required range in the closed position.

FIGs. 7A and 7B are schematic views of pulling the valve plug upward to make the
valve body in the closed position. In FIGs. 7A and 7B, a valve stem 3 extends into the
inner chamber 16 of the valve body through the upper opening 14 of the valve body 1, one
end of which is connected to the valve plug 2, and the other end is connected to an actuator

(not shown) through a connecting mechanism 4.

10
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When the actuator drives the valve stem 3 to pull the valve plug 2 upward to stillness
through the connecting mechanism 4, the valve is in a closed state (as shown in FIGs. 7A
and 7B). When the actuator drives the valve stem 3 to pull the valve plug 2 downward

through the connecting mechanism 4, the valve is in an open state (as shown in FIG 11).

Now, relative positions of the valve plug 2 and the valve body 1 when the valve is in

the closed state are described with reference to FIGs. 8A, 8B, 9A, and 9B.

As shown in FIGs. 8 A and 9A, when the valve is in the closed state, the circulation of a
medium between the defining surface 17 of the valve body and the defining surface 27 of
the valve plug is blocked, and the circulation of a medium flowing out of the openings 28
of the valve plug is also blocked due to sealing contact between the second contact portion

22 and the second valve seat 12, so as to close the valve.

As shown in FIG 8B, since a hard contact seal exists between the first contact portion
21 of the valve plug 2 and the first valve seat 11 of the valve body, specifically, since the
first contact portion 21 of the valve plug includes the first contact surface 211 substantially
in parallel with the first inclined surface 111 of the first valve seat 11, hard contact of the
two surfaces forms a sealing surface, and the sealing effect is that the leakage flow of the
medium between the defining surface 17 of the valve body and the defining surface 27 of

the valve plug is controlled within a required range.

As shown in FIG 9B, the boss on the second contact surface 222 of the valve plug is
easy to be deformed in the case of extrusion due to lower material hardness. Then, a
deformed protrusion 20' is formed after the extrusion, and the protrusion 20' forms a boss
contact surface 200 almost in parallel with the second inclined surface 122 due to extrusion
with the second inclined surface 122 of the second valve seat 12. The seal of the valve
plug 2 and the second valve seat 12 can be realized by means of the boss contact surface

200, so as to control the leakage flow of the medium within the required range.

11
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Since the valve plug 2 needs to move up and down relative to the valve seat (11, 12),
clearance fit can be adopted between the fitting surface 23 of the valve plug and one surface
(that is, the receiving surface 123) of the second valve seat close to the valve plug. 1t is

convenient for the valve plug to move up or down.

Further, to avoid that the valve plug 2 rotates in the valve body 1 and affects the sealing
effect, the valve plug 2 includes at least one pair of projecting lugs 29 disposed oppositely,
and a slot 290 is formed between the projecting lugs 29. As shown in FIG 10A and FIG
10B, the valve body 1 includes a blocking part 19 fitting in with a position of the slot 290,
and the blocking part 19 is capable of at least extending into the slot 290, so as to prevent

the valve plug 2 from rotating in the valve body 1 and avoid affecting the sealing effect.

The blocking part 19 could be constructed as a bump, a boss or the like. Alternatively,
the prevention of rotation of the valve plug 2 in the valve body 1could also be possible if
similar solution is adopted, such as, the blocking part 19 is constructed as a groove, while a
protrusion is disposed correspondingly on the valve plug 2, which could be engaged into
the groove, the prevention of rotation as expected could be realized due to the contact of the

groove and the protrusion.

FIG 11 is a schematic view of the valve in a half-open state. Referring to the diagram
of partial enlargement shown in FIGs. 12A and 12B, when the valve plug 2 moves down
relative to the valve seat (11, 12), since the first contact portion 21 of the valve plug 2 is out
of contact with the first valve seat 11 of the valve body, specifically, since the first contact
surface 211 on the first contact portion 21 of the valve plug is out of contact with the first
inclined surface 111 of the first valve seat 11, the sealing surface originally formed between
the two surfaces through hard contact no longer exists, the medium between the defining
surface 17 of the valve body and the defining surface 27 of the valve plug flows down, and
the medium realizes communication. The deformed protrusion 20' may also be out of

contact with the second inclined surface 122 of the second valve seat 12, and the valve plug

12
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2 moves down along the fitting surface 23.

The process of how the valve plug according to the embodiment of the present

invention is mounted in the valve body is described now.

The valve plug extends in the inner chamber 16 of the valve body 1 through the lower
opening 18 of the valve body 1 shown in FIG 1, so that the blocking part 19 of the valve

body can extend into the slot formed by the projecting lugs of the valve plug.

The protrusion the valve plug is specifically constructed as: a gap exists between the
first inclined surface and the first contact surface when the valve plug extends in the valve
body and the protrusion contacts the second inclined surface without being applied with an
external force. At this time, by applying a certain external force, the protrusion may be
extruded with the second inclined surface; since material hardness of the protrusion is less
than that of the second inclined surface, the protrusion may be deformed to generate a boss
contact surface that can fit in with the second inclined surface, thereby, a sealing surface is
formed between the boss contact surface and the second inclined surface; accordingly, the
gap between the first inclined surface and the first contact surface may be reduced
drastically to the minimum to achieve a better sealing effect of hard contact. So far, the

valve plug is mounted in the valve body.

It should be understood that, the applied external force KN is increased with increase
of the diameter of the valve plug, as shown in FIG 13. That is to say, if the aperture of the
valve body DN is increased, the diameter of the valve plug may be increased
correspondingly, and the external force applied to the valve plug KN is also increased, so as

to deform the annular protrusion on the valve plug.

Since only the annular protrusion is disposed on the valve plug, and a sealing effect of
the valve plug and the valve seat is formed in an extrusion manner, it is unnecessary to

perform precise machining on the valve plug, so that the valve plug has a contact shape

13
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fitting in with the valve seat. Meanwhile, it is also unnecessary to perform operations
such as grinding on the valve seat, and a good sealing effect between the valve plug and the
valve body can be achieved only by extruding the valve plug, which saves the cost of the

machining.

It should be understood that, although the present specification is described according
to various embodiments, it does not indicate that each embodiment only includes an
independent technical solution. Such expressions in the specification are merely for
clarity. Persons skilled in the art should regard the specification as a whole, and technical
solutions in the embodiments can form other embodiments that can be understood by

persons skilled in the art with suitable combinations.

The above descriptions are merely exemplary embodiments of the present invention,
but not intended to limit the scope of the present invention. Any equivalent variations,
modifications, and combinations made by persons skilled in the art without departing from
the concept and the principle of the present invention shall fall within the protection scope

of the present invention.

14
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CLAIMS

What is claimed is:

1. Avalve assembly, comprising:
a valve body (1);

5 a valve seat (11, 12) disposed in an inner chamber (16) of the valve body (1), the valve
seat (11, 12) comprising a first valve seat (11) and a second valve seat (12) disposed

longitudinally; and

a valve plug (2) capable of moving relative to the valve seat (11, 12), the valve plug (2)
comprising a first contact portion (21) and a second contact portion (22), the first contact

10  portion (21) capable of contacting the first valve seat (11) to form a seal, the second contact
portion (22) comprising an annular protrusion (20), the protrusion (20) being deformable

after being extruded with the second valve seat (12), the second contact portion (22)
capable of forming a seal by contacting the second valve seat (12) through the deformed

protrusion (20");

15 wherein, a blocking part (19) capable of blocking rotation of the valve plug (2) is

disposed in the inner chamber (16) of the valve body (1).
2. The valve assembly according to claim 1, wherein
material hardness of the protrusion (20) is less than that of the valve seat (11, 12).
3. The valve assembly according to claim 2, wherein
20 the protrusion (20) is made of bronze, and the valve seat (11, 12) is made of cast iron.
4. The valve assembly according to claim 1 or 2, wherein

the first valve seat (11) comprises a first inclined surface (111), the first contact

portion (21) of the valve plug (2) comprises a first contact surface (211) substantially in

15
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parallel with the first inclined surface (111), and the first inclined surface (111) is capable

of forming a seal when contacting the first contact surface (211).
5. The valve assembly according to claim 1 or 2, wherein

the second valve seat (12) comprises a second inclined surface (122), and the
protrusion (20) of the valve plug (2) is deformable after being extruded with the second

inclined surface (122).
6. The valve assembly according to claim 1 or 2, wherein

the protrusion (20) is located on a second contact surface (222), and the second contact

surface (222) is substantially in parallel with the first inclined surface (111).
7. The valve assembly according to claim 1 or 2, wherein
the protrusion (20) is a right-angle boss.
8. The valve assembly according to claim 7, wherein

the protrusion (20) is capable of forming a contact surface (200) after being extruded
with the second valve seat (12), and the contact surface (200) is substantially in parallel

with the second inclined surface (122).
9. The valve assembly according to claim 1 or 2, wherein

the protrusion (20) is specifically constructed as: a gap exists between the first inclined
surface (111) and the first contact surface (211) when the protrusion (20) contacts the

second inclined surface (122) without being applied with an external force.
10. The valve assembly according to claim 1 or 2, wherein

a fitting surface (23) between the first contact surface (211) and the second contact
surface (222) and one surface (123) of the second valve seat (12) close to the valve plug (2)

are clearance fit.
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11. The valve assembly according to claim 1 or 2, wherein

the valve plug (2) comprises at least one pair of projecting lugs (29) disposed
oppositely, a slot (290) is formed between the at least one pair of projecting lugs (29), and

the blocking part (19) is capable of at least partially extending into the slot (290).
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