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(54) Valve assembly for an injection valve and injection valve
(57)  Valve assembly (24) for an injection valve (18),

comprising a valve body (26) with a central longitudinal
axis (L), an injection nozzle (28), and a sealing arrange-
ment (30) being designed to sealingly couple the valve
assembly (24) with a cylinder head (14) of a combustion
engine (22). The sealing arrangement (30) comprises a
first sealing element (32) being in one piece with the valve
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body (26) and being designed to be arranged between
the valve body (26) and the cylinder head (14), and a
second sealing element (34) being in one piece with the
valve body (26) and being designed to be arranged be-
tween the valve body (26) and the cylinder head (14) and
being arranged in a given distance (D) from the first seal-
ing element (32) in direction of the central longitudinal
axis (L) facing away from the injection nozzle (28).
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Description

[0001] The invention relates to a valve assembly for
an injection valve and an injection valve.

[0002] Injection valves are in wide spread use, in par-
ticular for internal combustion engines where they may
be arranged in order to dose fuel into an intake manifold
of the internal combustion engine or directly into the com-
bustion chamber of a cylinder of the internal combustion
engine. Fuel can be supplied to the internal combustion
engine by the injection valve that comprises the sealing
arrangement. The injection valves can be coupled to the
cylinder head of the internal combustion engine in differ-
ent manners.

[0003] The coupling of the injection valves to the cyl-
inder head needs to be very precise to get a correct in-
jection angle.

[0004] The object of the invention is to create a valve
assembly for an injection valve being coupable to a cyl-
inder head of a combustion engine which is simply to be
manufactured and which facilitates a reliable and precise
coupling between the valve assembly and the cylinder
head of the combustion engine.

[0005] It is furthermore the object of the invention to
create an injection valve that ensures a precise dosing
of fuel.

[0006] The objects are achieved by the features of the
independent claims. Advantageous embodiments of the
invention are given in the sub-claims.

[0007] According to a first aspect the invention is dis-
tinguished by a valve assembly for an injection valve.
The valve assembly comprises a valve body with a cen-
tral longitudinal axis, an injection nozzle, and a sealing
arrangement which is designed to sealingly couple the
valve assembly with a cylinder head of a combustion en-
gine. The sealing arrangement comprises a first sealing
element being in one piece with the valve body and being
designed to be arranged between the valve body and the
cylinder head, and a second sealing element being in
one piece with the valve body and being designed to be
arranged between the valve body and the cylinder head
and being arranged in a given distance from the first seal-
ing element in direction of the central longitudinal axis
facing away from the injection nozzle.

[0008] This has the advantage that a secure sealing
coupling of the valve assembly in the cylinder head is
possible even if only one of the sealing elements is in
function.

[0009] In an advantageous embodiment the valve as-
sembly has a groove which is arranged between the first
sealing element and the second sealing element. This
has the advantage that the groove can take up sections
of a gasket which can be arranged radially outside the
first sealing element and the second sealing element in
particular in the case of a thermal expansion of the gas-
ket.

[0010] In a further advantageous embodiment the first
sealing element and the second sealing element have a
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circular shape, and the first sealing element extends to
a first radius and the second sealing element extends to
a second radius. The second radius is bigger than the
first radius. This has the advantage that it is possible to
obtain a high contact pressure in particular between the
second sealing element and the cylinder head even in
the case that only the second sealing elements is in func-
tion.

[0011] According to a second aspect the invention is
distinguished by an injection valve comprising a valve
assembly.

[0012] Exemplary embodiments of the invention are
explained in the following with the aid of schematic draw-
ings. These are as follows:

Figure 1 aninternal combustion engine in aschematic
view,

Figure 2  aninjection valve with a valve assembly and
a cyl-inder head in a longitudinal section
view, and

Figure 3  a cut-out Ill of figure 2 with the valve assem-
bly and the cylinder head in a detailed longi-
tudinal section view.

[0013] Elements of the same design and function that
occur in different illustrations are identified by the same
reference character.

[0014] Figure 1 shows an internal combustion engine
22, with an intake air tract 10, a motor block 12, a cylinder
head 14 and an exhaust gas tract 16. In the motor block
12 a combustion chamber 20 is arranged.

[0015] The cylinder head 14 comprises an injection
valve 18 and a sparking plug 19. A sealing arrangement
30 enables the sealing of the injection valve 18 in the
cylinder head 14 of the combustion engine 22.

[0016] The fuel injector 18 (figures 2) comprises an
injector coupling portion 23 and a valve assembly 24.
The injector coupling portion 23 is designed to be coupled
to a high-pressure fuel chamber of the internal combus-
tion engine 22, the fuel is stored under high pressure, for
example, under the pressure of about 200 bar in the case
of a gasoline engine or of about 2,000 bar in the case of
a diesel engine.

[0017] Furthermore, the injection valve 18 is designed
to be coupled to an electrical supply to actuate a not
shown actuator unit of the injection valve 18.

[0018] The valve assembly 24 comprises a valve body
26 with a central longitudinal axis L and a cavity 27 which
is axially led through the valve body 26 (figure 3). The
valve assembly 24 further comprises a not shown valve
needle taken in the cavity 27 of the valve body 26. On a
free end of the valve assembly 24 an injection nozzle 28
is formed which is closed or opened by an axial move-
ment of the valve needle. In a closing position a fuel flow
through the injection nozzle 28 is prevented. In an open-
ing position fuel can flow through the injection nozzle 28
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into the combustion chamber 20 of the internal combus-
tion engine 22.

[0019] The cylinder head 14 has a recess 15 being
designed to take up at least parts of the injection valve
18. The cylinder head 14 has an inner surface 44 and an
outer surface 46. The inner surface 44 is facing the com-
bustion chamber 20, and the outer surface 46 is facing
the injector coupling portion 23 outside the cylinder head
14.

[0020] As can be best seen in figure 3 the valve body
26 has a valve body groove 36 wherein a first sealing
element 32 and a second sealing element 34 are ar-
ranged. Thefirst sealing element 32 and the second seal-
ing element 34 are part of the sealing arrangement 30.
The first sealing element 32 and the second sealing el-
ement 34 are in one piece with the valve body 26. Thus,
the first sealing element 32 and the second sealing ele-
ment 34 are forming projections of the valve body 26 and
are arranged between the valve body 26 and the cylinder
head 14. The first sealing element 32 and the second
sealing element 34 are preferably designed to be ar-
ranged circumferentially over the valve body 26. Prefer-
ably, the first sealing element 32 and the second sealing
element 34 have a circular shape. Consequently, the first
sealing element 32 and the second sealing element 34
are forming ring elements with their centres on the central
longitudinal axis L.

[0021] The first sealing element 32 and the second
sealing element 34 are arranged in a predetermined dis-
tance D from each other in direction of the central longi-
tudinal axis L. The second sealing element 34 is arranged
in a larger distance from the injection nozzle 28 as the
first sealing element 32.

[0022] Between the first sealing element 32 and the
second sealing element 34 a groove 38 is arranged.
[0023] Furthermore, the recess 15 of the cylinder head
14 and the valve body groove 36 take up a gasket 40
which is arranged between the sealing elements 32, 34
of the valve body 26 and an inner wall 42 of the recess
15 of the cylinder head 14. Preferably, the gasket 40 is
of a material which comprises PTFE which is suited to
the temperatures usually occurring in the internal com-
bustion engine 22. Preferably, the gasket 40 comprises
particles of carbon.

[0024] The first sealing element 32 has a first radius
R1 and the second sealing element 34 has a second
radius R2 relative to the central longitudinal axis L. The
second radius R2 is bigger than the first radius R1. By
this a high contact pressure between the second sealing
element 34 and the cylinder head 14 is available.
[0025] In the following, the function of the sealing ar-
rangement 30 will be described in detail:

[0026] During the operation of the internal combustion
engine 22, the temperatures in the cylinder head 14 and
in the valve body 26 usually decrease in direction of the
central longitudinal axis L from the inner surface 44 to
the outer surface 46 of the cylinder head 14. Consequent-
ly, the area of the first sealing element 32 and its adjacent
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area of the gasket 40 are usually exposed to a higher
temperature than the second sealing element 34 and its
adjacent area of the gasket 40.

[0027] During operation of the internal combustion en-
gine 22, usually the first sealing element 32 and the sec-
ond sealing element 34 together with the gasket 40 act
as a sealing arrangement to prevent hot exhaust gases
in the combustion chamber 20 to exit through the recess
15 in the cylinder head 14 which takes up the injection
valve 18.

[0028] Even in the case that due to the high tempera-
tures near the first sealing element 32, the second sealing
element 34 together with the gasket 40 is able to prevent
the hot exhaust gases of the combustion chamber 20 to
leave the combustion chamber 20 through the recess 15
in the cylinder head 14.

[0029] The groove 38 which is arranged between the
first sealing element 32 and the second sealing element
34 can take up parts of the gasket 40 in the case of a
thermal expansion of the gasket 40. By this, a further
sealing function of the first sealing element 32 and the
second sealing element 34 together with the gasket 40
is possible.

[0030] As the second radius R2 of the second sealing
element 32 is larger than the first radius R1 of the first
sealing element 32, the contact pressure between the
second sealing element 34 and the gasket 40 is high. In
particular, the contact pressure between the second seal-
ing element 34 and the gasket 40 is very high in the case
of the thermal expansion of the gasket 40. This makes it
possible to obtain a good sealing function between the
valve body 26 and the cylinder head 14.

Claims

1. Valve assembly (24) for an injection valve (18), com-
prising

- a valve body (26) with a central longitudinal
axis (L),

- an injection nozzle (28), and

- a sealing arrangement (30) being designed to
sealingly couple the valve assembly (24) with a
cylinder head (14) of a combustion engine (22),
the sealing arrangement (30) comprising

- a first sealing element (32) being in one piece
with the valve body (26) and being designed to
be arranged between the valve body (26) and
the cylinder head (14), and

- a second sealing element (34) being in one
piece with the valve body (26) and being de-
signed to be arranged between the valve body
(26) and the cylinder head (14) and being ar-
ranged in a given distance (D) from the first seal-
ing element (32) in direction of the central lon-
gitudinal axis (L) facing away from the injection
nozzle (28).
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2. Valve assembly (24) in accordance with claim 1, with
a groove (38) being arranged between the first seal-
ing element (32) and the second sealing element
(34).

3. Valve assembly (24) in accordance with claim 1 or
2, with

- the first sealing element (32) and the second
sealing element (34) having a circular shape, 10
- the first sealing element (32) extending to a
first radius (R1) and the second sealing element
(34) extending to a second radius (R2), wherein
the second radius (R2) is bigger than the first
radius (R1). 15

4. Injectionvalve (18) comprising a valve assembly (24)
according to one of the preceding claims.
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