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Description

TECHNICAL FIELD

[0001] The present invention relates to a gasket and a
method of producing a gasket.

BACKGROUND ART

[0002] As a gasket to be used in a joint for pipes or the
like, conventionally, a gasket configured by a metal mesh
member and expanded graphite has been known. For
example, the gasket disclosed in Patent Literature 1 is
configured by a metal mesh member formed by a stain-
less steel wire or the like, and an inorganic member such
as an expanded graphite sheet.
[0003] The gasket disclosed in Patent Literature 1 is
produced by press-molding a metal mesh wrapped by a
sheet-like inorganic member, into a cylindrical shape. In
the gasket, sealing surfaces for pipes are merely provid-
ed on the axial end surfaces. Therefore, the gasket has
room for improvement from the viewpoint of enhance-
ment of the sealing property.

PRIOR ART LITERATURE

PATENT LITERATURE

[0004] Patent Literature 1: Japanese Patent Applica-
tion Laid-Open No. 7-113469
[0005] JP-A-2013 104550 or EP-A-2781807

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0006] The invention has been conducted in view of
the above-discussed circumstances. It is an object of the
invention to provide a gasket in which a high sealing prop-
erty can be ensured, and a method of producing such a
gasket.

MEANS FOR SOLVING THE PROBLEMS

[0007] A first mode of the invention provides
a gasket which is configured by spirally winding a belt-
like composite body having a metal mesh member and
expanded graphite enveloped by the metal mesh mem-
ber, and then compression molding the composite body
into a tubular shape, wherein
the gasket includes a first sealing portion placed in one
axial end portion, and a second sealing portion placed in
another axial end portion, and has a sectional shape in
which the composite body that is in a bent state overlaps
in a radial direction, and
the composite body includes a bent portion which is ra-
dially bent in an acute angle shape.
[0008] According to a second mode of the invention,

in the gasket of the first mode,
the sectional shape is formed by compression molding
the composite body to enable the first sealing portion to
have a first sealing surface which is tapered toward one
axial end surface, and the second sealing portion to have
a second sealing surface which is tapered toward another
axial end surface.
[0009] A third mode of the invention provides a method
of producing the gasket of the first mode, wherein the
method has steps of:

preparing the metal mesh member and the expand-
ed graphite;
placing the metal mesh member around the expand-
ed graphite in a manner that a long belt-like compos-
ite body in which the expanded graphite is enveloped
by the metal mesh member is formed;
adjusting shapes of longitudinal end portions of the
composite body in such a manner that, in a short-
side direction of the composite body, width dimen-
sions of the longitudinal end portion of the composite
body are smaller than a width dimension of a longi-
tudinal middle portion of the composite body;
spirally winding the composite body in a manner that
a tubular body in a multiply wound state in which an
axial direction coincides with the short-side direction
of the composite body is formed; and
compress molding the tubular body in an axial direc-
tion of the tubular body.

[0010] According to a fourth mode of the invention, in
the method of producing a gasket of the third mode,
the composite body is spirally wound in a manner that
the width dimension in a radial direction of the tubular
body is substantially constant over a whole circumfer-
ence of the tubular body.

EFFECTS OF THE INVENTION

[0011] According to the invention, it is possible to pro-
vide a gasket in which a high sealing property can be
ensured, and a method of producing such a gasket.

Brief Description of the Drawings

[0012]

Fig. 1 is a sectional view showing a use state of a
gasket of an embodiment of the invention.
Fig. 2 is a front view of the gasket of Fig. 1.
Fig. 3 is a sectional view taken along line A-A in Fig. 2.
Fig. 4 is a partial enlarged view of Fig. 3.
Fig. 5 is a front view of a composite body which is
used in execution of a method of producing the gas-
ket of Fig. 1.
Fig. 6 is a perspective view showing a state in
progress of a step of producing the gasket of Fig. 1.
Fig. 7 is a schematic sectional view showing a state
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in progress of a step of producing the gasket of Fig. 1.
Fig. 8 is a front view of a composite body which is
obtained after execution of an end-portion shape ad-
justing step in another method of producing the gas-
ket of Fig. 1.
Fig. 9A is a front view of a composite body of another
example which is obtained after execution of the end-
portion shape adjusting step in the other method of
producing the gasket of Fig. 1, Fig. 9B is a front view
of a composite body of a further example which is
obtained after execution of the end-portion shape
adjusting step in the other method of producing the
gasket of Fig. 1, and Fig. 9C is a front view of a
composite body of a still further example which is
obtained after execution of the end-portion shape
adjusting step in the other method of producing the
gasket of Fig. 1.
Fig. 10A is a front view of a composite body of a still
further example which is obtained after execution of
the end-portion shape adjusting step in the other
method of producing the gasket of Fig. 1, and Fig.
10B is a front view of the composite body of a still
further example which is obtained after execution of
the end-portion shape adjusting step in the other
method of producing the gasket of Fig. 1.
Fig. 11A is a front view of a composite body of a still
further example which is obtained after execution of
the end-portion shape adjusting step in the other
method of producing the gasket of Fig. 1, Fig. 11B
is a front view of a composite body of a still further
example which is obtained after execution of the end-
portion shape adjusting step in the other method of
producing the gasket of Fig. 1, and Fig. 11C is a front
view of a composite body of a still further example
which is obtained after execution of the end-portion
shape adjusting step in the other method of produc-
ing the gasket of Fig. 1.
Fig. 12 is a view showing a state of a tubular body
forming step in the other method of producing the
gasket of Fig. 1.
Fig. 13 is a view showing a state of a compression
molding step in the other method of producing the
gasket of Fig. 1.

DESCRIPTION OF PREFERRED EMBODIMENTS

[0013] Preferred embodiments of the invention will be
described with reference to the drawings.
[0014] Fig. 1 shows a use state of a gasket 1 of an
embodiment of the invention, Fig. 2 is a front view of the
gasket 1, Fig. 3 is a sectional view taken along line A-A
in Fig. 2, and Fig. 4 is a partial enlarged view of Fig. 3.
[0015] As shown in Fig. 1, for example, the gasket 1
is used in a joint for exhaust pipes (first and second pipes
3, 4) of an automobile or the like. In use of the gasket 1
in the joint for exhaust pipes or the like, the gasket is
interposed between the first and second pipes 3, 4 in
order to seal the gap between opposed end portions of

the first and second pipes 3, 4.
[0016] As shown in Figs. 1 to 3, the gasket 1 is formed
into an annular shape. When the gasket is to be used,
the gasket is attached in a state where it is fitted onto the
end portion of the first pipe 3, and clamped between a
first contact portion (seal target member) 5 which is in-
tegrally (or separately) disposed in the end portion of the
first pipe 3, and which is annular, and a second contact
portion (seal target member) 6 which is integrally (or sep-
arately) disposed in the end portion of the second pipe
4, and which is annular.
[0017] As exaggeratedly shown in Fig. 4, the gasket 1
is configured by using a metal mesh member 11 and
expanded graphite 12. The gasket 1 is produced by spi-
rally winding a long belt-like composite body 13 having
the metal mesh member 11 and the expanded graphite
12 enveloped by the metal mesh member, and then com-
pression molding the composite body into a tubular (an-
nular) shape. The method of producing the gasket 1 will
be described later.
[0018] In the gasket 1, the composite body 13 exists
so that multiple layers of the composite body radially
overlap with one another, and metal wires configuring
the metal mesh member 11, and the expanded graphite
12 mixedly exist. In the figure, illustration of detailed ar-
rangements and configurations of the metal wires and
the expanded graphite is appropriately omitted.
[0019] The gasket 1 includes sealing portions for pre-
venting fluid from leaking from a flow path 15 in the first
and second pipes 3, 4 which are connected to each other.
In the embodiment, as shown in Figs. 1 to 4, the gasket
1 in-eludes a first sealing portion 21 and a second sealing
portion 22.
[0020] The first sealing portion 21 is disposed in one
axial end portion of the gasket 1, and placed in the radially
outer side of the gasket 1. The first sealing portion 21
has a first sealing surface 23 which is tapered toward
one axial end surface 24 of the gasket 1.
[0021] The first sealing surface 23 is contactable with
the first contact portion 5 (specifically, its opposed sur-
face 8 which is annular and inclined), and disposed in a
portion which is located in the outer circumferential side
of the composite body 13 that is in a multiply wound state
after the compression molding. The first sealing surface
23 is placed between the one axial end surface 24 which
is opposed to the first contact portion 5, and the outer
circumferential surface 25 of the gasket 1.
[0022] In the embodiment, the first sealing surface 23
is formed into a tapered shape in which the diameter is
gradually reduced as proceeding from the side of the
outer circumferential surface 25 (the axial center of the
gasket 1) toward the one axial end surface 24. In the
embodiment, as shown in Fig. 4, the one axial end sur-
face 24 is formed so as to linearly extend in a radial di-
rection, and the outer circumferential surface 25 is
formed so as to linearly extend in the axial direction.
[0023] The first sealing surface 23 is connected to the
one axial end surface 24 in a reduced-diameter side end
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portion 27 which is located on one axial end side. The
reduced-diameter side end portion 27 of the first sealing
surface 23 is formed so as to, in a section including the
axis 26 of the gasket 1, exhibit an arcuate shape (rounded
shape) which is convex to the outside in one axial direc-
tion of the gasket 1 and in a radially outward direction.
[0024] When, as shown in Fig. 1, the gasket 1 is used
in the joint for the first and second pipes 3, 4 while being
interposed between the first and second contact portions
5, 6 that are adjacent to each other in the axial direction,
the first sealing portion 21 is pressed against the first
contact portion 5 so as to be compressively deformed,
and the first sealing surface 23 is press-contacted with
the first contact portion 5 (opposed surface 8).
[0025] By contrast, the second sealing portion 22 is
disposed in another axial end portion of the gasket 1, and
placed in the radially outer side of the gasket 1. The sec-
ond sealing portion 22 has a second sealing surface 28
which is tapered toward the other axial end surface 29
of the gasket 1.
[0026] The second sealing surface 28 is contactable
with the second contact portion 6 (specifically, its op-
posed surface 9 which is annular and inclined), and dis-
posed in a portion which is located in the outer circum-
ferential side of the composite body 13 that is in a multiply
wound state after the compression molding. The second
sealing surface 28 is placed between the other axial end
surface 29 which is opposed to the second contact por-
tion 6, and the outer circumferential surface 25 of the
gasket 1.
[0027] In the embodiment, the second sealing surface
28 is formed into a tapered shape in which the diameter
is gradually reduced as proceeding from the side of the
outer circumferential surface 25 (axial center of the gas-
ket 1) toward the other axial end surface 29. In the em-
bodiment, as shown in Fig. 4, the other axial end surface
29 is formed so as to linearly extend in a radial direction.
[0028] The second sealing surface 28 is connected to
the other axial end surface 29 in a reduced-diameter side
end portion 30 which is located on the other axial end
side. The reduced-diameter side end portion 30 of the
second sealing surface 28 is formed so as to, in a section
including the axis 26 of the gasket 1, exhibit an arcuate
shape (rounded shape) which is convex to the outside in
the other axial direction of the gasket 1 and in a radially
outward direction.
[0029] When, as shown in Fig. 1, the gasket 1 is used
in the joint for the first and second pipes 3, 4, the second
sealing portion 22 is pressed against the second contact
portion 6 so as to be compressively deformed, and the
second sealing surface 28 is press-contacted with the
second contact portion 6 (opposed surface 9).
[0030] As shown in Fig. 4, the gasket 1 has a sectional
shape in which the composite body 13 that is caused to
have a bent state by the above-described compression
molding overlaps in a radial direction of the gasket 1. In
the gasket 1, the composite body 13 includes a first bent
portion 16 which is radially bent in an acute angle shape.

[0031] In the embodiment, the composite body 13 has
an inner-circumference composite body portion 13A, a
plurality of intermediate composite body portions 13B,
and an outer-circumference composite body portion 13C.
The inner-circumference composite body portion 13A,
the plurality of intermediate composite body portions
13B, and the outer-circumference composite body por-
tion 13C are stacked together in this sequence in the
direction from the radially inner circumferential side of
the gasket 1 toward the outer circumferential side.
[0032] The plurality of intermediate composite body
portions 13B are bent at a degree of bending which is
different from the degrees of bending of the adjacent
composite body portions, and include a bent portion that
projects toward the radially inner side, in an axial middle
portion. At least one of the intermediate composite body
portions 13B is bent into a V-like sectional shape in
the axial middle portion so that the bent portion is formed
as the first bent portion 16.
[0033] The first bent portion 16 has inclined surfaces
17, 18 which are opposed to each other. The first bent
portion 16 is formed in such a manner that the angle
formed by the inclined surfaces 17, 18 is an acute angle
so that the inclined surfaces 17, 18 are adjacent to each
other with a predetermined gap (or contacted with each
other) in a section including the axis 26 of the gasket 1.
[0034] In the embodiment, the first bent portion 16 is
formed into a shape which is symmetrical in the axial
direction of the gasket 1. The first bent portion 16 is placed
in an axially central portion of the gasket 1 so that the
first bent portion is located at a position which is equidis-
tant from the first and second sealing portions 21, 22.
[0035] According to the configuration, when the gasket
1 is attached to an end portion of the first pipe 3 so as to
be clamped between the first and second contact por-
tions 5, 6, the contact surface pressure in contact be-
tween the first sealing surface 23 of the first sealing por-
tion 21 and the opposed surface 8, and that in contact
between the second sealing surface 28 of the second
sealing portion 22 and the opposed surface 9 can be
increased by using the repulsive force caused by bending
of the composite body 13, particularly the composite body
portions 13B including the first bent portion 16. Therefore,
a high sealing property can be ensured in the first sealing
portion 21 and the second sealing portion 22.
[0036] In the embodiment, in production (a compres-
sion molding step which will be described later) of the
gasket 1, the composite body 13 is compression molded
so that the first sealing portion 21 has the first sealing
surface 23 which is tapered toward the one axial end
surface, and the second sealing portion 22 has the sec-
ond sealing surface 28 which is tapered toward the other
axial end surface. This causes the above-described sec-
tional shape to be formed.
[0037] According to the configuration, in the gasket 1,
the contact surface pressure between the first sealing
portion 21 and the opposed surface 8 can be further in-
creased. Moreover, the contact surface pressure be-
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tween the second sealing portion 22 and the opposed
surface 9 can be further increased. As a result, the seal-
ing properties of the first sealing portion 21 and the sec-
ond sealing portion 22 can be improved.
[0038] In the embodiment, as shown in Figs. 2 to 4,
the first sealing portion 21 further has a first projecting
portion 31 which projects to the outside of the gasket 1,
in addition to the first sealing surface 23. The first sealing
portion 21 is configured so as to exert a sealing function
while using the first sealing surface 23 and the first pro-
jecting portion 31.
[0039] Specifically, the first projecting portion 31 is dis-
posed in a portion which is located in the outermost cir-
cumference of the composite body 13 that is in the mul-
tiply wound state after the compression molding. The first
projecting portion 31 is molded so as to be placed be-
tween the first sealing surface 23 and the outer circum-
ferential surface 25 of the gasket 1, and continuous to
the first sealing surface 23 and the outer circumferential
surface 25.
[0040] The first projecting portion 31 is formed so as
to project with respect to the first sealing surface 23 in a
direction along which the portion intersects with the first
sealing surface. In the embodiment, the first projecting
portion 31 is formed into a pointed shape so as to project
from the first sealing surface 23 toward a radially outer
side, and from the outer circumferential surface 25 to-
ward the axial one side.
[0041] When the gasket 1 is interposed between the
first and second contact portions 5, 6, the first sealing
portion 21 is pressed against the opposed surface 8 of
the first contact portion 5, and, while the first projecting
portion 31 is compressively deformed toward the radially
inner side of the gasket 1 so as to collapse, the first seal-
ing surface 23 and the first projecting portion 31 are
press-contacted with the first contact portion 5.
[0042] According to the configuration, when the first
sealing portion 21 is to be press-contacted with the first
contact portion 5 (opposed surface 8) in order to exert a
sealing function, the first sealing surface 23 can be made
contact with the opposed surface 8 at the same time when
the first projecting portion 31 is contacted with the op-
posed surface 8 while collapsing, and the first sealing
portion 21 can be made contact with the first contact por-
tion 5 at a higher contact surface pressure. Therefore,
the sealing property of the first sealing portion 21 can be
enhanced.
[0043] In the embodiment, as shown in Figs. 3 and 4,
the second sealing portion 22 further has a second pro-
jecting portion 32 which projects to the outside of the
gasket 1, in addition to the second sealing surface 28.
The second projecting portion 32 is configured so as to
exert a sealing function while using the second sealing
surface 28 and the second projecting portion 32.
[0044] Specifically, the second projecting portion 32 is
disposed in a portion which is located in the outermost
circumference of the composite body 13 that is in the
multiply wound state after the compression molding. The

second projecting portion 32 is molded so as to be placed
between the second sealing surface 28 and the outer
circumferential surface 25 of the gasket 1, and continu-
ous to the second sealing surface 28 and the outer cir-
cumferential surface 25.
[0045] The second projecting portion 32 is formed so
as to project with respect to the second sealing surface
28 in a direction along which the portion intersects with
the second sealing surface. In the embodiment, the sec-
ond projecting portion 32 is formed into a pointed shape
so as to project from the second sealing surface 28 to-
ward a radially outer side, and from the outer circumfer-
ential surface 25 toward the axial other side.
[0046] When the gasket 1 is interposed between the
first and second contact portions 5, 6, the second sealing
portion 22 is pressed against the opposed surface 9 of
the second contact portion 6, and, while the second pro-
jecting portion 32 is compressively deformed toward the
radially inner side of the gasket 1 so as to collapse, the
second sealing surface 28 and the second projecting por-
tion 32 are press-contacted with the second contact por-
tion 6.
[0047] According to the configuration, when the sec-
ond sealing portion 22 is to be press-contacted with the
second contact portion 6 (opposed surface 9) in order to
exert a sealing function, the second sealing surface 28
can be made contact with the opposed surface 9 at the
same time when the second projecting portion 32 is con-
tacted with the opposed surface 9 while collapsing, and
the second sealing portion 22 can be made contact with
the second contact portion 6 at a higher contact surface
pressure. Therefore, the sealing property of the second
sealing portion 22 can be enhanced.
[0048] In the embodiment, as shown in Figs. 2 to 4, a
first chamfered portion 36 is formed between the one
axial end surface 24 of the gasket 1 and the inner cir-
cumferential surface 35 of the gasket 1. The first cham-
fered portion 36 has an inclined surface in which the di-
ameter is gradually increased as proceeding from the
inner circumferential surface 35 toward the one axial end
surface 24, and is disposed over the whole circumference
of the gasket 1.
[0049] In the embodiment, as shown in Figs. 3 and 4,
a second chamfered portion 37 is formed between the
other axial end surface 29 of the gasket 1 and the inner
circumferential surface 35 of the gasket 1. The second
chamfered portion 37 has an inclined surface in which
the diameter is gradually increased as proceeding from
the inner circumferential surface 35 toward the other axial
end surface 29, and is disposed over the whole circum-
ference of the gasket 1.
[0050] In the embodiment, as shown in Figs. 3 and 4,
the gasket 1 is formed into a shape which is symmetrical
in the axial direction. In the gasket 1, namely, the first
sealing portion 21 and the second sealing portion 22, and
the first chamfered portion 36 and the second chamfered
portion 37 have a shape which is symmetrical in the axial
direction. Moreover, the first bent portion 16 in the com-
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posite body 13 has a shape which is symmetrical in the
axial direction.
[0051] According to the configuration, when the gasket
1 is attached to an end portion of the first pipe 3, a high
sealing property is easily exerted irrespective of the di-
rection of the gasket 1. In attachment to the first and
second pipes 3, 4, therefore, it is not necessary to con-
sider the direction of the gasket 1, and hence the work-
ability can be improved.
[0052] Next, a method of producing the gasket 1 will
be described.
[0053] The method of producing the gasket 1 includes
a material preparing step, a composite body forming step,
a composite body flattening step, a tubular body forming
step, and the compression molding step. The steps are
advanced in this sequence.
[0054] In the material preparing step, a metal mesh
member 41 and expanded graphite tape 42 which are
shown in Fig. 5 are prepared. The metal mesh member
41 is used as the metal mesh member 11 of the gasket
1 after production, and the expanded graphite tape 42 is
used as the expanded graphite 12 of the gasket 1.
[0055] The metal mesh member 41 is formed by knit-
ting metal wires 43 by a predetermined knitting method
such as a loop-forming knitting method. In the embodi-
ment, the metal mesh member 41 is formed into a laterally
elongated tubular shape in which the longitudinal direc-
tion coincides with the axial direction (vertical direction).
[0056] Metal wires having a predetermined wire diam-
eter (thickness) are employed as the metal wires 43. For
example, the metal wires 43 are stainless steel wires
having a diameter of about 0.1 to 0.3 mm (preferably,
0.15 mm).
[0057] In the longitudinal direction, the expanded
graphite tape 42 has a width dimension which is approx-
imately equal to that of the metal mesh member 41. The
expanded graphite tape 42 has a predetermined width
dimension in the short-side direction, and a predeter-
mined thickness dimension in the thickness direction so
as to be insertable into the tubular metal mesh member
41.
[0058] In the embodiment, expanded graphite which
is formed into a tape-like shape (expanded graphite tape)
as shown in Fig. 5 is employed as the expanded graphite
which is a material to be prepared in the material prepar-
ing step. Alternatively, expanded graphite which is cut
into a strip-like shape or a linear shape (narrow width)
may be employed, or granular expanded graphite may
be employed.
[0059] In the composite body forming step, as shown
in Fig. 5, the metal mesh member 41 is placed around
the expanded graphite tape 42 so as to form the long
belt-like composite body 13 in which the expanded graph-
ite tape 42 is enveloped by the metal mesh member 41.
[0060] In the composite body flattening step, the com-
posite body 13 is molded into a flat shape. This causes
the composite body 13 to be formed into a flat long rec-
tangular shape in which the metal wires 43 of the metal

mesh member 41 are closely stuck to the surface of the
expanded graphite tape 42.
[0061] In the tubular body forming step, as shown in
Fig. 6, the composite body 13 is spirally wound so as to
form a spirally wound tubular body 46 in a multiply wound
state in which the axial direction coincides with the short-
side direction of the composite body 13. At this time, the
winding number is adequately set in accordance with the
thickness required in the gasket 1 to be produced.
[0062] In the compression molding step, the spirally
wound tubular body 46 is compression molded in the
axial direction. For example, the compression molding
step is executed so that, as shown in Fig. 7, the composite
body 13 is folded in the axial direction by using a station-
ary die 51 corresponding to the shape of the gasket 1,
and a movable die 52 which is reciprocable to and from
the stationary die 51.
[0063] Firstly, the spirally wound tubular body 46 is dis-
posed between, in the stationary die 51, an inner station-
ary die 53 and an outer stationary die 54 while the tubular
body is fitted onto the inner stationary die 53. Then, the
movable die 52 is moved in the direction of the arrow 56
to be pressed in between the inner stationary die 53 and
the outer stationary die 54. In this way, the spirally wound
tubular body 46 is axially and radially compression mold-
ed.
[0064] When the compression molding step is com-
pleted, it is possible to obtain the gasket 1 including the
first sealing portion 21 and the second sealing portion
22. In the obtained gasket 1, as described above, the
composite body 13 exists in the state where it is folded
in the axial direction so as to have the first bent portion 16.
[0065] The method of producing the gasket 1 may fur-
ther include an end-portion shape adjusting step in ad-
dition to the plurality of steps. In the other production
method, the end-portion shape adjusting step is per-
formed after the composite body forming step and be-
tween the composite body flattening step and the tubular
body forming step.
[0066] In the end-portion shape adjusting step, with
respect to the short-side direction (direction of the arrow
101) of the composite body 13 which has undergone the
composite body flattening step, as shown in Fig. 8, the
shapes of end portions 125 in the longitudinal direction
(direction of the arrow 102) of the composite body 13 are
adjusted so that the width dimensions of the end portions
125 of the composite body 13 are smaller than the width
dimension of a longitudinal middle portion 126 of the com-
posite body 13.
[0067] Here, the longitudinal end portions 125 of the
composite body 13 are formed into an adequate shape
so that the width dimensions in the short-side direction
of the end surfaces and their vicinities are equal to or
smaller than 3/4 (preferably, 1/2) of the width dimension
in the short-side direction of the longitudinal middle por-
tion 126.
[0068] Since the composite body 13 has a long rectan-
gular shape, each of end portions 125A, 125B which are
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the longitudinal end portions 125 of the composite body
13 is formed into a shape which is partially notched, by
cutting away one of two edge portions of the end portion
125A or 125B with a cutting plane 127A that extends
linearly and obliquely with respect to the longitudinal di-
rection.
[0069] It is assumed that the end portions 125A, 125B
which have been adjusted in the end-portion shape ad-
justing step are formed into a tapered shape in which, as
proceeding from the longitudinal middle portion 126 hav-
ing the predetermined width toward the respective end
surfaces, the width dimension in the short-side direction
of the composite body 13 is gradually reduced. The
shapes of the end portions 125A, 125B are point-sym-
metrical with respect to the center 128 of the composite
body 13.
[0070] In the end-portion shape adjusting step, the
shapes of the end portions may be adjusted so that, as
shown in Fig. 9A, the cutting planes of the end portions
125 are cutting planes 127B having an inclination angle
which is smaller than the inclination angles of the cutting
planes 127A in the embodiment. Alternatively, the
shapes of the end portions may be adjusted so that, as
shown in Figs. 9B and 9C, the cutting planes of the end
portions 125 are cutting planes 127C or 127D which are
bent one time (or a plurality of times) in a middle portion.
[0071] In the end-portion shape adjusting step, the
shapes of the end portions may be adjusted so that, as
shown in Fig. 10A, the cutting planes of the end portions
125 are cutting planes 127E, 127F which are located on
the both sides in the short-side direction, respectively,
and which have a predetermined inclination angle. Alter-
natively, the shapes of the end portions may be adjusted
by branching the end portions so that, as shown in Fig.
10B, the cutting planes of the end portions 125 are cutting
planes 127G which are respectively concavely formed in
middle portions in the short-side direction.
[0072] In consideration of the productivity and the yield,
the one end portion 125A and the other end portion 125B
may be formed into shapes (convex and concave
shapes) which are mutually different but correspondent,
respectively. In the end-portion shape adjusting step,
therefore, the shapes of the end portions may be adjusted
so that, as shown in Fig. 11A, the cutting planes of
the end portions 125A, 125B are: cutting planes 127H,
127J and 127K, 127L, respectively; as shown in Fig. 11B,
cutting planes 127M, 127N, respectively; or, as shown
in Fig. 11C, cutting planes 127P, 127Q, respectively.
[0073] In the other production method, after the end-
portion shape adjusting step, the tubular body forming
step and the compression molding step are performed
on the composite body 13 in which the shapes of the end
portions have been adjusted (see Figs. 12 and 13). In
the compression molding step, therefore, it is possible to
cause an external force in the compression direction (di-
rection of the arrow 56) due to the movable die 52 to be
hardly applied to end portions of a spirally wound tubular
body 130 (i.e., the end portions 125 of the composite

body 13).
[0074] In the compression molding step, therefore, the
end portions (particularly, the metal wires 43) of the spi-
rally wound tubular body 130 can be prevented from be-
ing excessively deformed (protruding into gaps or the like
which exist in the stationary die 51, to cause biting), and
the gasket 1 can be prevented from burring. In the case
where the above-described production method is used,
therefore, a molding failure of the gasket 1 can be sup-
pressed from occurring.
[0075] In the obtained gasket 1, moreover, the portion
in the composite body 13 (in the embodiment, the outer-
circumference composite body portion 13C) which is ad-
jacent to the first bent portion 16 can be clamped by the
first bent portion 16. Therefore, the overlapping portions
of the composite body 13 are caused to be hardly disso-
ciated, and a shape failure of the gasket 1 can be sup-
pressed from occurring. As a result, the shape of the
gasket 1 can be stabilized, and a high sealing property
can be easily ensured.
[0076] In the tubular body forming step which is per-
formed after the end-portion shape adjusting step, pref-
erably, the composite body 13 is spirally wound so that
the width dimension in a radial direction of the spirally
wound tubular body 130 is substantially constant over
the whole circumference of the spirally wound tubular
body 130. In the spirally wound tubular body 130, namely,
the number of the composite bodies 13 which are juxta-
posed in a radial direction is made substantially constant
at any position in the circumferential direction.
[0077] According to the configuration, in the gasket 1
which is obtained after the compression molding step,
the density and the width dimension in the axial direction
can be made substantially constant over the whole cir-
cumference of the gasket. In the case where the method
of producing a gasket of the embodiment is used, there-
fore, the molding can be stably performed.

DESCRIPTION OF REFERENCE NUMERALS

[0078]

1 gasket
11 metal mesh member
12 expanded graphite
13 composite body
16 bent portion
21 first sealing portion
22 second sealing portion
23 first sealing surface
28 second sealing surface
31 first projecting portion
32 second projecting portion
125 (125A, 125B) longitudinal end portion of com-
posite body
126 longitudinal middle portion of composite body
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Claims

1. A gasket (1) which is configured by spirally winding
a belt-like composite body (13) having a metal mesh
member (11) and expanded graphite (12) enveloped
by the metal mesh member, and then compression
molding the composite body into a tubular shape,
wherein the gasket includes a first sealing portion
(21) placed in one axial end portion, and a second
sealing portion (22) placed in another axial end por-
tion, characterised in that said gasket (1) has a
sectional shape in which said composite body that
is in a bent state overlaps in a radial direction, and
said composite body includes a bent portion (16)
which is radially bent in an acute angle shape and
projects toward the radially inner side in an axial mid-
dle portion of the composite body.

2. The gasket according to claim 1, wherein the sec-
tional shape is formed by compression molding the
composite body to enable the first sealing portion
(21) to have a first sealing surface (23) which is ta-
pered toward one axial end surface, and the second
sealing portion (22) to have a second sealing surface
(28) which is tapered toward another axial end sur-
face.

3. A method of producing the gasket according to claim
1, wherein the method has steps of:

preparing the metal mesh member (11) and the
expanded graphite (12);
placing the metal mesh member around the ex-
panded graphite in a manner that a long belt-
like composite body (13) in which the expanded
graphite is enveloped by the metal mesh mem-
ber is formed;
adjusting shapes of longitudinal end portions of
the composite body in such a manner that, in a
short-side direction of the composite body, width
dimensions of the longitudinal end portions of
the composite body are smaller than a width di-
mension of a longitudinal middle portion of the
composite body;
spirally winding the composite body in a manner
that a tubular body in a multiply wound state in
which an axial direction coincides with the short-
side direction of the composite body is formed;
and
compress molding the tubular body in an axial
direction of the tubular body.

4. The method of producing a gasket according to claim
3, wherein the composite body (13) is spirally wound
in a manner that the width dimension in a radial di-
rection of the tubular body is substantially constant
over a whole circumference of the tubular body.

Patentansprüche

1. Dichtung (1), die ausgebildet ist durch spiralförmiges
Wickeln eines riemenartigen Verbundkörpers (13),
der ein Metallnetzelement (11) und von dem Metall-
netzelement umgebenen expandierten Graphit (12)
aufweist, und nachfolgendes Formpressen des Ver-
bundkörpers zu einer Röhrenform, wobei
die Dichtung einen ersten Dichtabschnitt (21), der in
einem axialen Endabschnitt angeordnet ist, und ei-
nen zweiten Dichtabschnitt (22), der in einem ande-
ren axialen Endabschnitt angeordnet ist, aufweist,
dadurch gekennzeichnet, dass die Dichtung (1)
eine Schnittform hat, in welcher der in gebogenem
Zustand befindliche Verbundkörper sich in radialer
Richtung überlappt, und
der Verbundkörper einen gebogenen Abschnitt (16),
der radial in einer spitzwinkligen Form gebogen ist
und in Richtung der radial inneren Seite vorsteht, in
einem axialen Mittelabschnitt des Verbundkörpers
aufweist.

2. Dichtung gemäß Anspruch 1, bei der die Schnittform
durch Formpressen des Verbundkörpers gebildet
ist, um zu ermöglichen, dass der erste Dichtabschnitt
(21) eine erste Dichtfläche (23) hat, die sich in Rich-
tung einer axialen Endoberfläche verjüngt, und der
zweite Dichtabschnitt (22) eine zweite Dichtfläche
(28) hat, die sich in Richtung einer anderen axialen
Endoberfläche verjüngt.

3. Verfahren zum Herstellen der Dichtung gemäß An-
spruch 1, wobei das Verfahren folgende Schritte um-
fasst:

Bereitstellen des Metallnetzelementes (11) und
des expandierten Graphits (12);
Anordnen des Metallnetzelementes um den ex-
pandierten Graphit in der Weise, dass ein lan-
ger, riemenartiger Verbundkörper (13) gebildet
wird, in dem der expandierte Graphit von dem
Metallnetzelement umgeben ist;
Anpassen der Formen von längsgerichteten En-
dabschnitten des Verbundkörpers in der Weise,
dass in einer Kurzseitenrichtung des Verbund-
körpers Breitenabmessungen der längsgerich-
teten Endabschnitte des Verbundkörpers klei-
ner als eine Breitenabmessung eines längsge-
richteten Mittelabschnitts des Verbundkörpers
sind;
spiralförmiges Wickeln des Verbundkörpers in
der Weise, dass ein röhrenförmiger Körper in
einem mehrfach gewickelten Zustand, in dem
eine axiale Richtung mit der Kurzseitenrichtung
des Verbundkörpers zusammenfällt, gebildet
wird; und
Formpressen des röhrenförmigen Körpers in ei-
ner axialen Richtung des röhrenförmigen Kör-

13 14 



EP 2 977 652 B1

9

5

10

15

20

25

30

35

40

45

50

55

pers.

4. Verfahren zum Herstellen einer Dichtung gemäß An-
spruch 3, bei dem der Verbund körper (13) in der
Weise spiralförmig gewickelt wird, dass die Brei-
tenabmessung in einer radialen Richtung des röh-
renförmigen Körpers über einen gesamten Umfang
des röhrenförmigen Körpers im Wesentlichen kon-
stant ist.

Revendications

1. Joint (1) qui est configuré par l’enroulement en spi-
rale d’un corps composite similaire à une courroie
(13) possédant un élément maillé métallique (11) et
du graphite expansé (12) enveloppé par l’élément
maillé métallique, et puis le moulage en compression
du corps composite en une forme tubulaire, dans
lequel le joint comporte une première partie d’étan-
chéité (21) placée dans une partie terminale axiale,
et une seconde partie d’étanchéité (22) placée dans
une autre partie terminale axiale, caractérisé en ce
que ledit joint (1) possède une forme sectionnelle
dans laquelle ledit corps composite qui est dans un
état coudé dépasse dans une direction radiale, et
ledit corps composite comporte une partie coudée
(16) qui est coudée radialement dans une forme à
angle aigu et se projette vers le côté radialement
interne dans une partie axiale centrale du corps com-
posite.

2. Joint selon la revendication 1, dans lequel la forme
sectionnelle est formée par moulage en compres-
sion du corps composite afin de permettre à la pre-
mière partie d’étanchéité (21) de posséder une pre-
mière surface d’étanchéité (23) qui est effilée vers
une surface terminale axiale, et à la seconde partie
d’étanchéité (22) de posséder une seconde surface
d’étanchéité (28) qui est effilée vers une autre sur-
face terminale axiale.

3. Méthode de production du joint selon la revendica-
tion 1, dans laquelle la méthode possède des étapes
de :

préparation de l’élément maillé métallique (11)
et du graphite expansé (12) ;
placement de l’élément maillé métallique autour
du graphite expansé d’une manière à ce qu’un
long corps composite similaire à une courroie
(13) soit formé, dans lequel le graphite expansé
est enveloppé par l’élément maillé métallique ;
ajustement des formes de parties terminales
longitudinales du corps composite d’une telle
manière à ce que, dans une direction sur un côté
court du corps composite, les dimensions de la
largeur des parties terminales longitudinales du

corps composite soient plus petites qu’une di-
mension de la largeur d’une partie centrale lon-
gitudinale du corps composite ;
enroulement en spirale du corps composite
d’une manière à ce qu’un corps tubulaire dans
un état à enroulement multiple soit formé, dans
lequel une direction axiale coïncide avec la di-
rection sur un côté court du corps composite ; et
moulage en compression du corps tubulaire
dans une direction axiale du corps tubulaire.

4. Méthode de production d’un joint selon la revendi-
cation 3, dans laquelle le corps composite (13) est
enroulé en spirale d’une manière à ce que la dimen-
sion de la largeur dans une direction radiale du corps
tubulaire soit sensiblement constante sur une circon-
férence complète du corps tubulaire.
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