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comprising such a liner

(57)  Aliner (8) for a cylinder (7) of an internal-com-
bustion engine (5) comprising a cylindrical side wall (9)
and an upper collar (10) adapted to be accommodated
in a seating (17) of the engine block (6) coaxial to the
cylinder (7). The side wall (9) is formed by a cylindrical
tube, preferably made of steel, and the collar (10) is in
the form of an annular body separate from the side wall
(9) and rigidly connected thereto.

A cylinder liner for an internal-combustion engine, its method of production and an engine
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Description

[0001] The presentinvention relates to a cylinder liner
for an internal-combustion engine, to a method for pro-
ducing said liner and to an engine comprising such a
liner.

[0002] Internal-combustion engines comprise an en-
gine block made of cast iron or an aluminium alloy
formed by casting and defining a plurality of cylinders,
and a cylinder head which is mounted fluidtightly on the
engine block with the interposition of a gasket.

[0003] The cylinders are lined internally with respec-
tive sleeves or liners which are made from a material
(generally special high-alloy castiron) designed to resist
the mechanical, thermal and chemical stresses to which
they are subjected by the gases resulting from combus-
tion; the liners have to undergo high precision machining
operations so as to guide properly the reciprocating mo-
tion of the associated piston.

[0004] Furthermore, the liners are normally provided
with an upper outer collar which is designed to be ac-
commodated in an annular recess of the engine block
surrounding the respective cylinder and to co-operate
with the head gasket so as to provide a seal for the com-
bustion gases.

[0005] The known liners are produced in one piece,
firstly by forming a blank by casting and then machining
this blank with machine tools so as to remove any swarf.
Generally, a centrifugal casting process is used with a
view to obtaining the desired metallurgical properties of
the material.

[0006] The known liners have a certain number of dis-
advantages.
[0007] Firstly, the production process is expensive

and involves long and difficult machining operations, as
well as substantial waste of material.

[0008] The known production processes involve the
use of a cast material which can be easily machined;
therefore, for technological reasons, it is not possible to
use materials, in particular certain steels, which possess
optimum mechanical strength properties. As a result of
this, in order to withstand the stresses to which they are
subjected, the liners have to have a relatively large wall
thickness, thereby reducing the effective cylinder ca-
pacity which can be obtained from a predetermined ra-
dial dimension of the cylinder.

[0009] It is the object of the present invention to de-
vise a liner for the cylinder of an internal-combustion en-
gine, which makes it possible to eliminate the draw-
backs associated with the above-mentioned known lin-
ers.

[0010] According to the present invention, this object
is achieved by a liner for a cylinder of an internal-com-
bustion engine comprising a cylindrical side wall and at
least one collar adapted to be accommodated in a seat-
ing of said engine coaxial to said cylinder, characterised
in that said side wall is formed by a cylindrical tube and
in that said collar is formed by an annular body separate
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from said side wall and rigidly connected thereto.
[0011] The presentinvention also relates to a method
of producing a cylinder liner for an internal-combustion
engine, said liner comprising a cylindrical side wall and
at least one collar adapted to be accommodated in a
seating of said engine coaxial to said cylinder, the meth-
od being characterised by comprising the stages of pro-
ducing said side wall in the form of a cylindrical tube,
producing said collar in the form of an annular body sep-
arate from said side wall and connecting said collar and
said side wall rigidly together.

[0012] With a view to a better understanding of the
invention a preferred form of embodiment will be de-
scribed by way of example below, with reference to the
accompanying drawings, in which:

Figure 1 is a partial section of an internal-combus-
tion engine with the cylinder head and the engine
block separated from one another, and

Figure 2 is a section analogous to that in Figure 1,
with the cylinder head mounted on the engine block.

[0013] Referring now to Figures 1 and 2, the reference
numeral 5 generally denotes an internal-combustion en-
gine comprising an engine block 6 provided with a plu-
rality of cylinders 7, only one of which is partly illustrated.
The engine 5 further comprises a cylinder head 12, part-
ly illustrated, which is adapted to be fastened to the en-
gine block 6 by means of screws (not shown); the cylin-
der head 12 defines the combustion chambers (not
shown for simplicity) and accommodates in known man-
ner the inlet and exhaust valves of the cylinders, which
are also not shown. The cylinder head 12 is bounded at
the bottom by a lower flat surface 13 adapted to be con-
nected with a corresponding upper flat surface 14 of the
engine block 6.

[0014] The cylinder 7 is lined internally with a liner 8.
[0015] The liner 8 comprises a cylindrical side wall 9
and a collar 10 which is externally fastened to an upper
end of the side wall 9. The collar 10 is accommodated
in an annular seating 17 of the engine block 6, which is
coaxial to the cylinder 7 and which is defined by arecess
in the upper surface 14 surrounding the cylinder 7, and
it abuts against a shoulder 18 downwardly delimiting the
seating 17.

[0016] According to the present invention, the side
wall 9 is formed by a cylindrical tube and the collar 10
is formed by an annular body separate from the side wall
9 and rigidly connected thereto. The side wall 9 is pref-
erably made of a high strength steel; in this way the
thickness of the side wall 9 can be kept to a minimum.
[0017] In particular, the side wall 9 has an outer cylin-
drical surface 18a and an inner surface 19. The collar
10 is bounded externally by a lateral surface 20 and ax-
ially by a lower surface 21 co-operating with a shoulder
18, and by an upper free surface 22.

[0018] The connection between the collar 10 and the
wall 9 can be effected using any known technique. In
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the form of embodiment illustrated the connection is ef-
fected by welding; two welds 15 are shown in the draw-
ings along the lines of contact of the outer surface 18a
of the side wall 9 respectively with the surface 21 and
with the free surface 22 of the collar 10. Alternatively,
the connection can be effected using any other known
technique, for example by means of an interference fit
and/or with an adhesive.

[0019] According to a preferred embodiment of the in-
vention, the collar 10 defines integrally an elastic annu-
lar element 16 adapted to be deformed elastically when
the cylinder head 12 is installed on the engine block 6
and to co-operate fluidtightly with the lower surface 13
of the cylinder head 12 as a result of the elastic reaction
caused by this deformation. In this way, it is possible to
eliminate the head gasket.

[0020] The element 16 is formed by a deformable up-
per outer portion of the collar 10 bounded at the bottom
by an annular groove 23 provided in the lateral surface
20 of the collar 10 and which separates from a lower
portion 24 of the substantially rigid collar 10 co-operat-
ing with the shoulder 18 of the engine block 6. Option-
ally, a second groove 25 provided in the free surface 22
of the collar 10 delimits radially inwards the annular elas-
tic element 16 so as to form with the groove 23 a pref-
erential deflection zone 26 and thus reduce the stress
caused by the installation of the cylinder head 12 on the
connection between the collar 10 and the side wall 9 of
the liner 8. The groove 25 divides the free surface 22 of
the collar 10 into an inner portion 22a adjacent the side
wall 9 and into an outer portion 22b upwardly delimiting
the elastic element 16.

[0021] According to the preferred embodiment illus-
trated, the elastic element 16 projects upwards by an
amount h with respect to the upper flat surface 14 of the
engine block 6 when the cylinder head 12 is detached
from the engine block 6 as in Figure 1, and the elastic
element 16 is in an undeformed condition. In particular,
the outer portion 22b of the free surface 22 of the collar,
which upwardly delimits the elastic element 16, is
formed with a slight countersinking so as to exhibit, in
section, a profile increasing from the inside (where it is
substantially level with the upper surface 14 of the en-
gine block 6) to the outside, where it projects with re-
spect to the surface 14.

[0022] The portion 22b of the free surface 22 is dis-
posed level with the surface 14 of the engine block 6
following the elastic deformation caused by the fasten-
ing of the cylinder head 12 on the engine block 6, as
indicated in Figure 2. In this way the elastic element 16
exerts against the flat surface 13 of the cylinder head
12 an elastic force so as to ensure a perfect gas-tight
seal of the liner 8 of the cylinder 7, at the maximum pres-
sure provided for the operation of the engine 5.

[0023] Optionally, to ensure a seal between the en-
gine block 6 and the cylinder head 12 around the ducts
for the coolant and the lubricating oil, which are less crit-
ical, it is possible to use an adhesive or simple sealing
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rings of the type known as O-rings.
[0024] Itis evident from the foregoing that the method
for producing the liner 8 comprises the following stages:

- producing said side wall 9 of the liner 8 starting from
a cylindrical tube;

- producing the collar 10 in the form of an annular el-
ement separately from the side wall 9, and

- rigidly connecting the collar 10 to the side wall 9.

[0025] Moreover, the advantages of the cylinder liner
8 according to the invention with respect to the state of
the art are evident. Firstly, the casting of the blank for
the liner 8 is eliminated and the machining of the com-
ponents by means of machine tools is simplified. Addi-
tionally, it is possible for the liner 8 and, in particular, the
side wall 9 to be made of a high strength material, such
as steel, the use of which and the machining of which
by means of machine tools were inconceivable for a
one-piece liner.

[0026] Finally, this high-strength material makes it
possible to produce the side wall 9 with reduced thick-
ness and, therefore, to design engines with smaller di-
mensions for the same cylinder capacity or with in-
creased cylinder capacity for the same dimensions with
respect to the state of the art.

[0027] It is evident that the cylinder liner described
can be subject to modifications and improvements with-
out departing from the scope of the claims. For example,
the collar 10 can be arranged at a certain distance from
the edge of the side wall. Moreover, the collar 10 can be
of different section to that described, for example rec-
tangular, inverted L-shape, T-shaped, etc. The shoulder
21 may also be carried by a second collar which is sep-
arate from that of the elastic element 16. Finally, the cyl-
inder liner 8 described can be applied to the cylinders
of various types of internal-combustion engine, diesel
or controlled ignition, including air-cooled engines and
two-stroke engines.

Claims

1. Aliner (8) for a cylinder (7) of an internal-combus-
tion engine (5) comprising a cylindrical side wall (9)
and at least one collar (10) adapted to be accom-
modated in a seating of said engine (5) coaxial to
said cylinder (7), characterised in that said side
wall (9) is formed by a cylindrical tube and in that
said collar (10) is formed by an annular body sepa-
rate from said side wall (9) and rigidly connected
thereto.

2. Aliner according to claim 1, characterised in that
said side wall (9) is made of steel.

3. Aliner according to claim 1 or 2, characterised in
that said collar (10) is connected to said side wall
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(9) by means of at least one weld (15).

A liner according to claim 1 or 2, characterised in
that said collar (10) is an interference fit with an out-
er surface (18a) of said side wall (9).

Aliner according to any one of the preceding claims,
characterised in that said collar (10) comprises an
annular element (16) which is elastically deforma-
ble to co-operate fluidtightly with a flat surface (13)
of a cylinder head (12) of the engine.

A liner according to claim 5, characterised in that
said elastically deformable annular element (16) is
bounded axially towards the bottom by a first annu-
lar groove (23) provided in a lateral surface (20) of
said collar (10).

A cylinder liner according to claim 5 or 6, charac-
terised in that said elastically deformable elastic
element (16) is bounded internally by a second an-
nular groove (25) provided in an upper free surface
(22) of said collar (10) and upwardly by an annular
portion (22b) of said free surface outside said
groove (23).

A cylinder liner according to claim 7, characterised
in that said first and second grooves (23,25) define
between them a preferential deflection zone (26) of
said annular element (16).

A cylinder liner according to claim 7 or 8, charac-
terised in that at least said outer portion (22b) of
said free surface (22) of said collar (10) is formed
with a slight countersinking with a profile increasing
from the inside to the outside.

A method of producing a liner (8) for a cylinder (7)
of an internal-combustion engine (5), said liner (8)
comprising a cylindrical side wall (9) and at least
one collar (10) adapted to be accommodated in a
seating (17) of said engine (5) coaxial to said cylin-
der (7), the method being characterised by com-
prising the stages of producing said side wall (9) in
the form of a cylindrical tube, producing said collar
(10) in the form of an annular body separate from
said side wall (9) and connecting said collar (10)
and said side wall (9) rigidly together.

An internal-combustion engine (5) comprising a en-
gine block (6) provided with at least one cylinder (7)
and having an upper surface (14), a cylinder liner
(8) fitted in said cylinder (7), a cylinder head (12)
mounted on said engine block (6) and sealing
means (16) interposed between said engine block
(6) and said cylinder head (12) for effecting a gas-
tight connection around said cylinder (7), said liner
(8) comprising a cylindrical side wall (9) and at least
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12.

13.

one collar (10) accommodated in a seating of said
engine block (6) coaxial to said cylinder (7); said en-
gine (5) being characterised in that said side wall
(9) of said liner (8) is formed by a cylindrical tube
and that said collar (10) of said liner (8) is formed
by an annular body separate from said side wall (9)
and rigidly connected thereto.

An engine according to claim 11, characterised in
that said collar (10) integrally comprises an elasti-
cally deformable annular element (16) co-operating
with said cylinder head (12) and defining said seal-
ing means.

An engine according to claim 12, characterised in
that said annular element (16) is bounded upwardly
by a free surface (22) projecting with respect to said
upper surface of said engine block (6) when said
elastic element (16) is not deformed, said free sur-
face (22) co-operating by an interference fit with
said cylinder head following the mounting of said
cylinder head (12) on said engine block (6).
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