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(54) EGR valve for an internal combustion engine and valve seat therefor

(57) An annular valve seat 2 for an EGR valve having
a tapered or conical valve head 4, the valve seat 2 having
a cooperating conical contact face 8, said contact face
having a plurality of radially spaced regions 12 having a
width in a substantially axial direction greater than the

width of regions 10 of the valve seat therebetween, such
that the contact area between the valve seat 2 and valve
head 4 in said spaced regions is greater than the contact
area between the valve seat 2 and the valve head 4 in
the regions between said spaced regions.
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Description

[0001] The present invention relates to an exhaust gas
recirculation (EGR) valve for an internal combustion en-
gine, and in particular to a valve seat for an EGR valve
to prevent valve sticking.
[0002] The exhaust gas of an internal combustion en-
gine contains various amounts of unburnt hydrocarbons,
carbon monoxide (CO) and nitrous oxides (NOx). Emis-
sion of these materials to the atmosphere is undesirable.
The problem is more acute in urban areas having a high
concentration of motor vehicles.
[0003] There are several methods for reducing these
harmful exhaust emissions. One such method is exhaust
gas recirculation (EGR) systems. These systems are typ-
ically employed in automotive vehicles in order to help
reduce nitrous oxide (NOx) emissions. EGR systems typ-
ically employ an EGR passage disposed between the
engine exhaust manifold and the air intake manifold and
operable to recirculate exhaust gas from the exhaust side
of the engine back to the intake side. An EGR valve is
typically provided to selectively control the recirculation
of exhaust gas.
[0004] Unfortunately, components left in the exhaust
gas due to incomplete combustion may condense within
the exhaust and EGR system and stick to and deposit
on surfaces exposed to the exhaust gases. This unde-
sired accumulation can result in reduced engine life and
performance and can lead to the failure of components
exposed to the exhausts gases, such as the EGR valve.
[0005] A typical known EGR valve is shown in Fig 1.
The valve comprises a valve body (not shown) having a
valve seat 2 positioned in a passageway between an inlet
for communication with an exhaust duct of an internal
combustion engine and an outlet for communication with
an intake manifold of the internal combustion engine. A
valve head 4 is attached to one end of a valve shaft 6,
the other end of the valve shaft 6 being connected to an
actuating means (not shown) wherein the valve head 4
can be moved between a closed position, wherein the
valve head 4 abuts the valve seat 2 to close communi-
cation between the inlet and the outlet of the valve body,
and an open position, wherein the valve head 4 is spaced
from the valve seat 2 to permit the passage of exhaust
gases from the inlet to the outlet.
[0006] In order to prevent leakage between the valve
seat 2 and the valve head 4 when the valve head 4 is in
its closed position, the valve seat 2 defines a conical con-
tact surface having a taper angle corresponding to a co-
operating conical contact surface of the valve head 4.
This arrangement ensures optimum alignment between
the valve head 4 and valve seat 2 when the valve head
4 is in its closed position by providing a degree of self
centring of the valve head 4 on the valve seat 2.
[0007] However, the large contact area between the
valve head 4 and valve seat 2 has been found to result
in sticking problems wherein the valve head 4 becomes
"wedged" or "corked" within the valve seat 2, particularly

when deposits occur on the contact surfaces of the valve
seat 2 and valve head 4. In order to reduce this sticking
problem it is desirable to reduce the contact area between
the valve head and valve seat. However, this in turn re-
duces the self alignment properties of the valve and can
lead to leakages between the valve seat and valve head
when the valve head is in its closed position.
[0008] According to a first aspect of the present inven-
tion there is provided an annular valve seat for an EGR
valve having a tapered or conical valve head, the valve
seat having a cooperating tapered or conical contact
face, said contact face having a plurality of radially
spaced regions having a width in a substantially axial
direction greater than the width of regions of the valve
seat therebetween, such that the contact area between
the valve seat and valve head in said spaced regions is
greater than the contact area between the valve seat and
the valve head in the regions between said spaced re-
gions.
[0009] Preferably the radial extent of said spaced re-
gions is less than the radial extent of the regions there-
between. Thus the spaced regions of greater contact ar-
ea ensure good centring of the valve to ensure correct
seating of the valve head in the valve seat while the over-
all contact area between the valve head and valve seat
is minimised to reduce the risk of sticking.
[0010] According to a second aspect of the present
invention there is provided a valve for an EGR passage
of an internal combustion engine comprising a valve body
having a valve seat according to the first aspect of the
invention positioned in a passageway between an inlet
for communication with an exhaust duct of an internal
combustion engine and an outlet for communication with
an intake manifold of the internal combustion engine, a
valve head attached to one end of a valve shaft, the other
end of the valve shaft being connected to an actuating
means wherein the valve head can be moved between
a closed position, wherein the valve head abuts the valve
seat to close communication between the inlet and the
outlet of the valve body, and an open position, wherein
the valve head is spaced from the valve seat to permit
the passage of exhaust gases from the inlet to the outlet.
[0011] According to a further aspect of the present in-
vention there is provided a method of manufacturing a
valve seat for an EGR valve, said method comprising the
steps of providing an annular valve seat having a tapered
or conical contact face for cooperating with a conical con-
tact face of a valve head of the EGR valve, machining a
plurality of equal spaced regions of the inner face of the
valve seat to a diameter greater than that of the remainder
of the inner face of the valve seat to reduce the width of
the contact face of the valve seat in said regions.
[0012] Preferably the radial extent of said machined
regions is greater than the radial extent of said remainder
of the inner face of the valve seat. In a preferred embod-
iment three equal spaced regions are machined to a di-
ameter less than that of the remainder of the inner face
of the valve seat.

1 2 



EP 1 739 301 A1

3

5

10

15

20

25

30

35

40

45

50

55

[0013] An embodiment of the present invention will
now be described with reference to the accompanying
drawings, in which:-

Fig 2 is a plan view of an EGR valve having a valve
seat according to an embodiment of the present in-
vention;

Fig 3 is sectional view on line C-C of Fig 2;

Fig 4 is a plan view of the valve seat of Fig 2;

Fig 5 is a sectional view on line D-D of Fig 4;

Fig 6 is a perspective view from above of the valve
seat of Fig 4;

Fig 7 is a perspective view from below of the valve
seat of Fig 4.

[0014] As shown in the drawings, the EGR valve com-
prises a valve body (not shown) having a valve seat 2
positioned in a passageway between an inlet for com-
munication with an exhaust duct of an internal combus-
tion engine and an outlet for communication with an in-
take manifold of the internal combustion engine. A valve
head 4 is attached to one end of a valve shaft 6, the other
end of the valve shaft 6 being connected to an actuating
means (not shown) wherein the valve head 4 can be
moved between a closed position (as shown in Fig 3),
wherein the valve head 4 abuts the valve seat 2 to close
communication between the inlet and the outlet of the
valve body, and an open position, wherein the valve head
4 is spaced from the valve seat 2 to permit the passage
of exhaust gases from the inlet to the outlet.
[0015] The valve seat 2 comprises an annular ring hav-
ing a conical contact face 8. In order to reduce the contact
area between the valve seat 2 and the valve head 4 (see
region 8’ in Fig 3), three equal spaced regions 10 of the
inner face of the valve seat 2 are cut away to a diameter
greater than that of the remainder of the valve seat to
reduce the width of the contact face in said regions. Thus
three equal spaced regions 12 of the valve seat having
a greater contact area remain between the three cut away
regions whereby such regions of greater contact area
guide the valve head 4 to centralise the valve head 4 in
the valve seat 2, ensuring reliable sealing of the valve
while minimising the likelihood of the valve sticking in its
closed position.
[0016] While the present invention is described in re-
lation to a valve seat for a valve for closing an exhaust
gas recirculation passage of an internal combustion en-
gine, it is envisaged that the valve seat according to the
invention may also be applicable in other applications,
such as inlet and outlet valves of an internal combustion
engine or poppet valves in other applications wherein
sticking of the valve head in the valve seat might be a
problem.

Claims

1. An annular valve seat for an EGR valve having a
tapered or conical valve head, the valve seat having
a cooperating tapered or conical contact face, said
contact face having a plurality of radially spaced re-
gions having a width in a substantially axial direction
greater than the width of regions of the valve seat
therebetween, such that the contact area between
the valve seat and valve head in said spaced regions
is greater than the contact area between the valve
seat and the valve head in the regions between said
spaced regions.

2. An annular valve seat as claimed in claim 1, wherein
the radial extent of said spaced regions is less than
the radial extent of the regions therebetween.

3. An annular valve seat as claimed in any preceding
claim, wherein the diameter of the innermost face of
the valve seat in said spaced regions is smaller than
the diameter of the innermost face of the valve seat
in said regions therebetween.

4. An annular valve seat as claimed in any preceding
claim comprises at least three radially spaced re-
gions having a width in a substantially axial direction
greater than the width of regions of the valve seat
therebetween, said radially spaced regions being
equally spaced around the circumference of the
valve seat.

5. An valve for an EGR passage of an internal combus-
tion engine comprising a valve body having a valve
seat as claimed in any preceding claim positioned in
a passageway between an inlet for communication
with an exhaust duct of an internal combustion en-
gine and an outlet for communication with an intake
manifold of the internal combustion engine, a valve
head attached to one end of a valve shaft, the other
end of the valve shaft being connected to an actuat-
ing means wherein the valve head can be moved
between a closed position, wherein the valve head
abuts the valve seat to close communication be-
tween the inlet and the outlet of the valve body, and
an open position, wherein the valve head is spaced
from the valve seat to permit the passage of exhaust
gases from the inlet to the outlet.

6. A method of manufacturing a valve seat for an EGR
valve, said method comprising the steps of providing
an annular valve seat having a tapered or conical
contact face for cooperating with a conical contact
face of a valve head of the EGR valve, machining a
plurality of equal spaced regions of the inner face of
the valve seat to a diameter greater than that of the
remainder of the inner face of the valve seat to re-
duce the width of the contact face of the valve seat
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in said regions.

7. A method as claimed in claim 6, wherein the radial
extent of said machined regions is greater than the
radial extent of said remainder of the inner face of
the valve seat.

8. A method as claimed in claim 6 or claim 7, wherein
three equal spaced regions are machined to a diam-
eter less than that of the remainder of the inner face
of the valve seat.
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