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(54) Metal gasket

(57) A metal gasket (1, 1A, 1B) for sealing between
a cylinder head and a cylinder block of an engine includes
a main bead (11) provided around a cylinder bore and a
secondary bead (12) provided outside the main bead.

The secondary bead (12) includes a protruding portion
(12a) protruding toward the head bolt hole within a range
of 30 degrees on both sides of a straight line connecting
the center of the cylinder bore and a center of a head
bolt hole surrounding the cylinder bore.
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Description

Background of the Invention and Related Art Statement

[0001] The present invention relates to a metal gasket
disposed between two members such as a cylinder head
and a cylinder block of an engine for sealing the engine.
[0002] When joined surfaces of a cylinder head and a
cylinder block (cylinder body) of an automobile engine
(internal combustion engine) are sealed, a metal cylinder
head gasket is disposed between the cylinder head and
cylinder block for sealing combustion gas, coolant water,
or lubricating oil.
[0003] Due to an aluminum base alloy as an engine
material or thinning of the cylinders accompanied by a
lightweight engine, there is a tendency of declining rigidity
of the cylinder block and cylinder head. Accordingly, in
an engine operation, these members are easily de-
formed, so that a sealing surface pressure around a cyl-
inder bore (combustion chamber hole) may become un-
even.
[0004] In a recent engine, especially, a deformation of
a cylinder bore becomes a problem. When the deforma-
tion of the cylinder bore becomes large, burning of a pis-
ton and wearing of a cylinder occur, and friction resist-
ance of a piston become large, thereby reducing a power.
[0005] When a head bolt is fastened to tighten a head
gasket, a surface pressure near the head bolt becomes
large with respect to sealing means such as a bead or
folded portion, and an entire circumference of the cylinder
bore has an uneven surface pressure. Accordingly, it is
known that the deformation of the cylinder bore is in-
creased by the tightening. Therefore, a metal gasket
which can control an increase in deformation by fastening
head bolts as little as possible is required. As a result,
metal laminate gaskets directing to solve the above-men-
tioned problems is conventionally proposed.
[0006] As one example, a metal laminate gasket with
a folded portion around a cylinder bore is proposed. A
metal ring is disposed in the folded portion. The metal
ring has a large width near a head bolt hole, so that the
deformation of a cylinder can be controlled (for example,
refer to the Patent Document 1).
[0007] Also, a metal laminate gasket with a folded por-
tion around a cylinder bore is proposed. The folded por-
tion has a large width near the head bolt hole, so that the
deformation of the cylinder can be controlled (for exam-
ple, refer to the Patent Document 2).
[0008] However, in the metal laminate gaskets, while
the deformation of the cylinder due to tightening of the
head bolts can be controlled, sealing performance may
be damaged.

Patent Document 1: Japanese Patent No. 2875230
Patent Document 2: Japanese Patent No. 3290104

[0009] The present invention is proposed in order to
solve the above-mentioned problems, and an object of

the present invention is to provide a metal gasket which
can control deformation of a cylinder by reducing an in-
fluence of a tightening force of the head bolt without af-
fecting sealing performance for a cylinder bore.
[0010] Further objects and advantages of the invention
will be apparent from the following description of the in-
vention.

Summary of Invention

[0011] In order to achieve the above-mentioned ob-
jects, according to the present invention, a metal gasket
for sealing between a cylinder head and a cylinder block
of an engine includes a main bead provided around a
cylinder bore and a secondary bead provided outside the
main bead. A part of the secondary bead protrudes to-
ward the head bolt hole within a range of 30 degrees on
both sides from a center of the cylinder bore in a plan
view relative to a straight line connecting the center of
the cylinder bore and a center of a head bolt hole sur-
rounding the cylinder bore.
[0012] Alternatively, in order to achieve the
above-mentioned objects, according to the present in-
vention, a metal gasket for sealing between a cylinder
head and a cylinder block of an engine includes a main
bead provided around a cylinder bore and a secondary
bead partially provided outside the main bead and pro-
truding toward a head bolt hole within a range of 30 de-
grees on both sides from a center of the cylinder bore in
the plan view relative to a straight line connecting the
center of the cylinder bore and a center of the head bolt
hole surrounding the cylinder bore.
[0013] Also, in the metal gasket, both ends of the sec-
ondary bead partially provided are joined to the main
bead, respectively.
[0014] In the metal gasket, a part of the secondary
bead protruding toward the head bolt hole has a shape
of an arc, a triangle, a trapezoid, or a quadrilateral in the
plane view.
[0015] When a head bolt is inserted into the head bolt
hole and fastened, depending on a type of the metal gas-
ket or a type of an engine, it is empirically known that a
surface pressure of the main bead is specially increased
at a portion within a range of 30 degrees on both sides
from a center of the cylinder bore. Accordingly, the pro-
truding portion of the secondary bead is provided within
the range.
[0016] The present invention can be applied not only
to the metal gasket with one metal substrate, but also to
a laminate-type metal gasket with a number of laminated
metal substrates.
[0017] According to the metal gasket of the invention,
the secondary bead separated from the main bead pro-
vided around the cylinder bore, or the secondary bead
diverged from the main bead, reduces an influence of a
tightening force of the head bolt. As a result, without af-
fecting sealing performance of the main bead, deforma-
tion of the cylinder due to the metal gasket can be re-
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duced.
[0018] Especially, a part of the secondary bead pro-
trudes toward the head bolt hole in the plan view, and a
top of the protruding portion of the secondary bead is
located near the head bolt hole where the influence of
the tightening force of the head bolt is large. Accordingly,
an effect of compressive resistance due to the secondary
bead can be enhanced.

Brief Description of the Drawings

[0019]

Fig. 1 is a plan view showing a metal gasket accord-
ing to a first embodiment of the present invention;
Fig. 2 is a partial plan view showing the metal gasket
according to the first embodiment of the present in-
vention;
Fig. 3 is a partial plan view showing a metal gasket
according to a second embodiment of the present
invention;
Fig. 4 is a partial plan view of a metal gasket accord-
ing to a third embodiment of the present invention;
Fig. 5 is a partial plan view showing a triangular sec-
ondary bead;
Fig. 6 is a partial plan view showing a trapezoidal
secondary bead; and
Fig. 7 is a partial plan view showing a rectangular
secondary bead.

Detailed Description of Preferred Embodiments

[0020] Hereunder, metal laminate gaskets according
to the embodiments of the present invention will be ex-
plained with reference to the drawings. Figs. 1 to 7 are
explanatory drawings showing a metal gasket 1 with cyl-
inder bores, main beads, and secondary beads having
sizes larger than actual sizes to easily understand.
[0021] The metal gasket according to the present in-
vention is a cylinder head gasket disposed between a
cylinder head and a cylinder block (cylinder body) of an
engine, and seals high-temperature and pressure com-
bustion gas in cylinder bores, and fluid such as coolant
water in a coolant-water passage and oil in a coolant-oil
passage.
[0022] As shown in Fig. 1, a metal gasket 1 of the in-
vention is formed of one sheet of a metal substrate 10
such as stainless anneal material (anneal material),
stainless thermal refining material (spring steel plate),
and a soft steel plate. The metal substrate 10 is manu-
factured according to shapes of engine members such
as the cylinder block, and is provided with cylinder bores
(combustion chamber holes) 2, fluid holes 3 for circula-
tion of the coolant water and the engine-oil, and head
bolt holes 4 for fastening head bolts.
[0023] In the metal gasket 1 of a first embodiment of
the present invention, as shown in Figs. 1 and 2, around
the sealing holes, such as the cylinder bores 2, sealing

means such as main bead 11 is provided, and a second-
ary bead 12 is provided outside the main bead 11.
Cross-sectional shapes of the main bead 11 and sec-
ondary bead 12 are not specially limited, and formed in
the same shapes as those of the widely-known beads
generally used such as a corrugated shape, circular arc,
triangle, trapezoid, or quadrilateral.
[0024] Portions 12a of the secondary bead 12 protrude
toward the head bolt holes 4 within a range of 30 degrees
on both sides from a center Cs of the cylinder bore 2 in
a plan view relative to straight lines A connecting the
center Cs of the cylinder bore 2 and centers Cb of the
head bolt holes 4 surrounding the cylinder bore 2 (ranges
between straight lines B and the straight lines A, and the
straight lines A and straight lines C).
[0025] The shape of the portion 12a protruding toward
the head bolt hole 4 of the secondary bead 12 is not
specially limited. It is preferably formed in a circular arc
as shown in Fig. 2, or a triangle, trapezoid, or quadrilateral
in the plan view as shown in Figs. 5 to 7, in order to
correspond to a distribution of load applied to the metal
gasket 1 when the head bolts are fastened. When one
of the shapes or a combination thereof is selected in ad-
vance, it is possible to easily design and manufacture
with accuracy due to a simple shape.
[0026] In the first embodiment, the secondary bead 12
is formed separately from the main bead 11, and includes
the protruding portions 12a and base portions 12b con-
necting the protruding portions 12a together.
[0027] As shown in Fig. 3, in a metal gasket 1A of a
second embodiment of the invention, the main bead 11
is provided as the sealing means around the sealing-tar-
get hole such as the cylinder bore 2, and secondary
beads 12A protruding toward the head bolt holes 4 are
partially provided outside the main bead 11.
[0028] Relative to the straight lines A connecting the
center Cs of the cylinder bore 2 and the centers Cb of
the head bolt holes 4 surrounding the cylinder bores 2,
the secondary beads 12A are partially provided within
the range of 30 degrees on the both sides from the center
Cb of the cylinder bore 2 in the plan view (ranges between
the straight lines B and the straight lines A, and the
straight lines A and the straight lines C).
[0029] Similar to the shapes of the protruding portions
12a in the first embodiment, shapes of the secondary
beads 12A are not specially limited. They are preferably
formed in a circular arc, triangle, trapezoid, or quadrilat-
eral in the plan view, in order to correspond to a distribu-
tion of load applied to the metal gasket 1 when the head
bolts are fastened.
[0030] In a metal gasket 1B of a third embodiment of
the invention, secondary beads 12B protruding toward
the head bolt holes 4 are partially provided outside of the
main bead 11 similar to the metal gasket 1A of the second
embodiment. Both ends of the partially providing second-
ary beads 12B are joined to the main bead 11, respec-
tively. Other structures are the same as those of the metal
gasket 1A of the second embodiment.
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[0031] According to the metal gaskets 1, 1A, and 1B
with the above-mentioned structures, the secondary
beads 12 and 12A separate from the main beads 11 pro-
vided around the cylinder bores 2, or the secondary
beads 12B diverged from the main bead 11 reduce an
influence of a tightening force of the head bolt. As a result,
without affecting sealing performance of the main beads
11, a deformation of a cylinder can be reduced.
[0032] Especially, in the plan view, a part or all of the
secondary beads 12, 12A, and 12B protrude toward the
head bolt holes 4, and tops of the protruding portions of
the secondary beads 12, 12A, and 12B are located near
the head bolt holes 4 where the influence of the tightening
force of the head bolt is large. Accordingly, an effect of
compressive resistance due to the secondary beads 12,
12A, and 12B can be enhanced.
[0033] In addition, when shims are used instead of the
secondary beads 12 and 12B, the same effect can be
obtained.
[0034] In the above explanation, the metal gasket is
formed by one metal substrate. The present invention is
not limited to this embodiment, and can be applied to a
laminate-type metal gasket with a number of laminated
metal substrates.
[0035] The disclosure of Japanese Patent Application
No. 2004-215409, filed on July 23, 2004, is incorporated
in the application.

Claims

1. A metal gasket (1, 1A, 1B) for sealing between a
cylinder head and a cylinder block of an engine, com-
prising:

a metal plate (10) having a cylinder bore (2) and
at least one bolt hole (5) formed around the cyl-
inder bore, and
a main bead (11) provided around the cylinder
bore,
said metal gasket being characterized in that
a secondary bead (12, 12A, 12B) is provided
outside the main bead, said secondary bead
having a protruding portion protruding toward
the bolt hole in plan view within a range of 30
degrees on two sides of a straight line connect-
ing the center of the cylinder bore and a center
of the bolt hole.

2. A metal gasket (1, 1A) according to claim 1, wherein
said secondary bead (12, 12A) is formed separately
from the main bead and located outside the main
bead.

3. A metal gasket (1B) according to claim 1, wherein
said secondary bead includes end portions connect-
ed to the main bead (11) so that the secondary bead
protrudes from the main bead.

4. A metal gasket (1) according to claim 1 or 2, wherein
said secondary bead (12) includes a plurality of pro-
truding portions (12a), and a plurality of base por-
tions (12b) connecting the protruding portions, said
protruding portions being formed concentrically with
the main bead.

5. A metal gasket (1) according to claim 4, wherein said
main bead and base portions are formed continu-
ously.

6. A metal gasket (1, 1A, 1B) according to any one of
claims 1 to 5, wherein said protruding portion has a
shape (12a) including one of an arc, a rectangular,
a trapezoid, and a quadrilateral in plan view.
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