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Description
Field of the Invention

The present invention relates to a heat-insulating
piston for a heat-insulating engine.

Description of the Prior Art

A conventional heat-insulating piston as shown in
Fig. 4 has been disclosed. In Fig. 4, a mounting boss
portion 28 formed at the center of a heat base portion
21 is fitted into a mounting hole 31 formed in the cen-
ter of a piston skirt portion 22, and the two members
are fixed together by means of a metal flow 29. In this
example, a stepped portion 32 is formed on the inner
circumferential surface of a ring portion 24 that con-
stitutes the upper portion of the sliding surface of a
piston, and the head base portion 21 is locked onto
this stepped portion 32 at the outer circumferential
portion 33 thereof. In addition, the ring portion 24 is
fixed to the piston skirt portion 22 in a pressed state
via a sealing member 27. Furthermore, a heat-
insulating layer 23 is provided in the cylindrical bore
portion constituted by the head base portion 21 and
ring portion 24, and a thin plate 25 formed of a cer-
amic material is placed on the surface of the heat-
insulating layer 23 that faces a combustion chamber.
In Fig. 4, reference numeral 26 denotes a layer of
heat-insulating air.

Aheat-insulating piston having a structure similar
to the above-described one is disclosed in the spec-
ification of U.S. Patent No. 4848291 (refer to the of-
ficial gazette of Japanese Patent Laid-Open No.
302164/1988) filed by the applicant of the present in-
vention. The structure of the heat-insulating piston so
disclosed will be briefly described with reference to
Fig. 5. The piston comprises a piston head 41 having
at its central portion a boss 44 and formed of a mate-
rial having a coefficient of thermal expansion sub-
stantially equal to that of a ceramic material, and a
metallic piston skirt 42 having at its central portion a
mounting hole 52 into which the mounting boss 44 is
fitted. In addition, the mounting boss 44 of the piston
head 41 is set fixedly in the central mounting hole 52
in the piston skirt 42 by means of a metal ring 51 as
a metal flow.

A buffer member 48 consisting of a heat-
insulating gasket is inserted in a pressed stage be-
tween the piston heat 41 and piston skirt 42 at the
central portion where the two members are brought
into contact with each other. In addition, a layer 49 of
heat-insulating air is also formed between the piston
head 41 and piston skirt 42. A thin plate portion 45 of
a ceramic material which is formed to an extremely
small thickness so as to reduce the thermal capacity
of the surface of the heat-insulating piston is provided
on the piston head 41 via a heat-insulating member
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43 so that the thin plate portion faces the combustion
chamber. A ceramic ring 46, the material of which is
the same as that of the ceramic thin plate portion 45
is fitted around the outer circumferential portion of the
thin plate portion 45, and the ceramic thin plate por-
tion 45 and ceramic ring 46 are joined to each other
at a contact portion by chemical vapor deposition.

A stepped portion 56 is formed on the inner cir-
cumferential surface of the ceramic ring 46, and the
outer circumferential portion of the piston head 41 is
fitted in the ceramic ring 46 so as to contact the step-
ped portion 56 of the ring 46. The heat-insulating
member 43 is sealed in a space defined by the cer-
amic thin plate portion 45, ceramic ring 46 and piston
head 41, and this heat-insulating member 43 consists
of whiskers of potassium titanate, zirconia fiber or the
like. Since the piston head 41 is set in a pushed state
in the piston skirt 42, the outer circumferential portion
of the piston head 41 is pressed against the stepped
portion 56 of the ceramicring 46, and the ceramic ring
46 against the circumferential portion of the piston
skirt42. A gasket consisting of a carbon seal 47 for en-
suring sealing between the ceramicring 46 and piston
skirt 42 is inserted therebetween.

It is very difficult to ensure satisfactory heat-
insulating characteristics for a heat-insulating engine
member such as a piston that utilizes a ceramic ma-
terial as a heat-insulating or heat-resisting material.
Since the ceramic material is exposed to the high
temperature heat in the combustion chamber, it re-
ceives a thermal shock. Therefore, it is necessary
that the member consisting of a ceramic material be
formed to a preferable strength. If the thickness of
the ceramic material constituting the wall is increased
for the heat-insulating purpose, the thermal capacity
of the wall becomes large. Accordingly, in a suction
stroke, the suction air receives a large quantity of heat
from the combustion chamber to cause the tempera-
ture of the suction air to increase, so that this heat ad-
versely affects the air suction operation. As a result,
the suction efficiency decreases, and the air suction
operation stops. In contrast, in an expansion stroke,
the heat-insulating characteristics must be improved.

The heat-insulating piston structure, disclosed in
the afore-mentioned U.S. Patent No. 4848291 and
constructed as above to solve these problems, has
excellent heat-insulating characteristics, can set to
the lowest possible level the thermal capacity of the
surface member of the piston head which faces the
combustion chamber the temperature in which be-
comes high due to combustion gas to which the com-
bustion chamber is exposed, can improve suction and
cycle efficiencies, and does not give rise to a problem
of strength of the surface of the piston head even
when itreceives a thermal shock. In this piston struc-
ture, thermal resistance, corrosion resistance and
deformation resistance can be improved, and stable
mounting can be ensured. Moreover, the pressure ap-
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plied to the piston head during an explosion stroke
can be received in a preferable condition, whereby an
improved sealing capability can be ensured between
the piston head and piston skirt.

However, in the above heat-insulating piston
structure, the heat-insulating material interposed be-
tween the piston head base portion and the ceramic
thin plate portion placed on the side of the combus-
tion chamber consists of whiskers or fibers of mullite,
alumina, potassium titanate, zirconia or the like, while
the ceramic thin plate portion and ceramic ring con-
sist of silicon nitride. This difference in the constituent
of the relevant members causes the following draw-
back. Since the materials used for the heat-insulating
material and the ceramic thin plate portion and cer-
amic ring that surround the heat-insulating material
are different, there will be a difference in the thermal
expansion between the heat-insulating material and
the surrounding ceramic thin plate portion and cer-
amic ring as the temperature changes. Therefore, in
a case where the relevant members are joined to
each other at joint portions by virtue of chemical va-
por deposition or coating, no strength for holding the
heat-insulating material in position can be ensured
when a difference in the thermal expansion occurs
between the relevant members, and the heat-
insulating material and the ceramic thin plate and cer-
amic ring are separated from each other at the joint
portions, or cracks develop at the joint portions.

An object of the present invention is to provide a
heat-insulating piston capable of solving the afore-
mentioned problems in which not only an extremely
high heat-insulating capability is ensured at the pis-
ton head portion but a heat-resisting capability is also
ensured at the surface portion of the piston head that
faces the combustion chamber the temperature in
which becomes high due to exposure to combustion
gas,with the thermal capacity of the surface portion
being made as low as possible so that the surface
portion can follow the change in the temperature of
combustion gas, whereby the suction efficiency can
be improved.

According to the present invention there is pro-
vided a heat-insulating piston comprising:

a piston skirt having an upper circumferential
end portion and a mounting hole formed therein;

a piston head base portion having a mounting
boss portion fitted in said mounting hole such that a
lower circumferential end portion of said piston head
base portion is fixed in a pressed state to said upper
circumferential end portion of said piston skirt, said
piston head base portion being formed of ceramic
material;

a heat-insulating member fixed to said piston
head base portion consisting of a whisker fired mem-
ber of a ceramic material; and

a laminate joined to a surface of said heat-
insulating member in use exposed to a combustion

10

15

20

25

30

35

40

45

50

55

gas, and consisting of a ceramic material;
characterised in that said piston head base

portion, said heat-insulating member and said lamin-

ate are formed out of the same ceramic material.

The surface portion can be formed as a laminate
using a ceramic material such as silicon nitride
(Si3N4), silicon carbide (SiC) or the like, with the
heat-insulating member consisting of the same cer-
amic material of fired whiskers as that used for the
laminate and the piston head base portion. The heat-
insulating member can then be stably joined to the
laminate and piston head base portion, so that a suf-
ficient strength and reliability can be ensured for the
piston.

In addition, an extremely high heat insulating ca-
pability can be obtained by the heat-insulating mem-
ber, and the thickness of the laminate disposed on
the surface of the piston head portion that is heated
to a high temperature due to its exposure to combus-
tion gas can be made as small as possible, while the
thermal capacity thereof is made as low as possible.
Consequently, the suction efficiency can be im-
proved, and high resistance to heat, deformation and
corrosion can be obtained by this laminate.

Preferably, said piston head base portion has an
annular portion integrally formed therewith out of a
ceramic material to form a sliding surface extending
upwardly from the circumference of said piston head
base portion, being formed out of the same kind of
ceramic material as said piston head base portion,
said heat-insulating member and said laminate, and
said heat-insulating member is provided in a cylindri-
cal bore portion defined by said annular portion, and
joined to the upper surface of said piston head base
portion. With this structure the heat-insulating mem-
ber may be accommodated in the piston head base
portion particularly securely and stably. Moreover,
even if a force is caused to downwardly act on a
mounting boss portion provided at the center of the
piston, since the upper surface of the piston head
base portion and the lower surface of the heat-
insulating member are stably jointed together, and
since the outer circumferential portion of the heat-
insulating member is made free relative to the cylin-
drical portion, the jointed state between the heat-
insulating member and the piston head base portion
is prevented from being adversely affected, and
hence the stable joint between the relevant members
may be maintained. Moreover, the jointed state be-
tween the heat-insulating member and the laminate
disposed on the same is also prevented from being
adversely affected.

Alternatively, said piston head base portion has
an annular portion integrally formed therewith out of
a ceramic material so as to form a sliding surface ex-
tending upwardly from the circumference of said pis-
ton head base portion, said annular portion being
formed out of the same kind of ceramic material as
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said piston head base portion, said heat-unsulating
member and said laminate, said heat-insulating mem-
ber being provided in a cylindrical bore portion de-
fined by said annular portion, and joined to the inner
circumferential surface of said annular portion. The
heat-insulating portion may be joined to the piston
head base portion only at the inner circumferential
surface of the annular portion.

In this heat-insulating piston the heat-insulating
member may also be accommodated in the piston
head base portion particularly securely and stably. In
addition, the heat-insulating member may be stably
jointed to the piston head base portion at the circum-
ferential surface thereof. Since the lower surface of
the heat-insulating member and the upper surface of
the piston head base portion is made free relative to
each other, even if a large tensile force is caused to
act between the heat-insulating member and the pis-
ton head base portion, the jointed state between
these two members is prevented from being adverse-
ly affected, and hence the stable joint therebetween
may be maintained. Moreover, the jointed state be-
tween the laminate and the heat-insulating member
is also prevented from being adversely affected.
Thus, it is possible to prevent a risk of any cracks or
damages occurring in the heat-insulating member
and the laminate, even if a tensile force is caused to
act thereon.

Embodiments of the present invention will now be
described, by way of example only, with reference to
the following drawings in which:

Fig. 1 is a vertical cross-sectional view of an em-

bodiment of a heat-insulating piston of the pres-

ent invention,

Fig. 2 is a vertical cross-sectional view of another

embodiment of a heat-insulating piston of the

present invention,

Fig. 3 is a vertical cross-sectional view of a fur-

ther embodiment of a heat-insulating piston of

the present invention,

Fig. 4 is a vertical cross-sectional view of an em-

bodiment of a conventional heat-insulating pis-

ton, and

Fig. 5 is a vertical cross-sectional view of another

embodiment of a conventional heat-insulating

piston.

DETAILED DESCRIPTION OF THE EMBODIMENT

Fig. 1 is a vertical cross-sectional view of an em-
bodiment of the heat-insulating piston according to
the present invention. This heat-insulating piston
comprises a piston head and a metallic piston skirt 2.
Mainly, this piston head comprises a piston head
base portion 1, a heat-insulating member and a lam-
inate 5. The piston head base portion 1 consists of a
ceramic material such as silicon nitride (Si3N4), sili-
con carbide (SiC) or the like, and has at its central por-
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tion a mounting boss portion 8. There is no combus-
tion chamber formed in the piston head base portion
1, and the side of this piston head base portion 1 that
faces a combustion chamber is formed flat. Formed
in the central portion of the piston skirt 2 is a central
mounting hole 12 into which the mounting boss por-
tion 8 of the piston head base portion 1 is fitted. The
mounting boss portion 8 of this piston head base por-
tion 1 is fitted in the central mounting hole 12 of the
piston skirt 2, and a metal ring 9 is inserted in a de-
formed state in fitting grooves formed in the mounting
boss portion 8 and the central mounting hole 12 of the
piston skirt 2, respectively, by utilizing the metal flow
thereof, whereby the piston head base portion 1 is
locked to the piston skirt 2 in a pressed state. In ad-
dition, a sealing member 7 is interposed in a pressed
state at a position where the circumferential bottom
surface of the piston head base portion 1 and the cir-
cumferential top surface of the piston skirt 2 are
brought into contact with each other. A layer of heat-
insulating air 6 is formed between the piston head
base portion 1 and the piston skirt 2.

The heat-insulating piston according to the pres-
ent invention having a structure as described above
has the following characteristics. Namely, this heat-
insulating piston has the heat-insulating member 3 for
constituting a heat-insulating layer jointed to the pis-
ton head base portion 1 and consisting of a whisker
fired member of the same ceramic material as that of
the piston head base portion 1, and a laminate 5 joint-
ed to the surface of the heat-insulating member 3 that
faces the combustion chamber, i.e. the surface 10
that is exposed to combustion gas, as well as to the
surface 11 of the same that slides over a cylinder liner
(not shown) and consisting of the same ceramic ma-
terial as that of the heat-insulating member 3. The
heat-insulating member 3 consists of a whisker fired
member of a ceramic material such as silicon nitride
(Si3N4), silicon carbide (SiC) or the like, and this
whisker fired member is jointed to the top surface 4
of the piston head base portion 1 consisting of the
same ceramic material as its own ceramic material. In
addition, the laminate 5 disposed on the outer sur-
face of the heat-insulating member 3 also consists of
a ceramic material such as similar silicon nitride
(Si3N4), silicon carbide (SiC) or the like, and is dis-
posed so as to be jointed to the surface of the heat-
insulating member 3 that is exposed to combustion
gas, i.e. the surface 10 that faces the combustion
chamber and the surface 11 of the same member 3
that slides relative to the cylinder liner by virtue of
chemical vapor deposition or coating.

In this way, this laminate 5 constitutes not only
the surface that is exposed to combustion gas but
also the surface sliding relative to the cylinder liner.
Moreover, the laminate is formed to an extremely
small thickness. Thus, the thermal capacity of the
surface that is exposed to combustion gas may be re-
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duced to a low level with a sufficient heat-insulating
capability being ensured. The heat-insulating mem-
ber 3 constituted by a whisker fired member of a cer-
amic such as silicon nitride (Si3N4), silicon carbide
(SiC) or the like may function not only as a heat insu-
lator but also as a structure member for receiving a
pressure acting on the laminate 5 in an explosion
stroke. In this heat-insulating piston, a compressive
force generated in an explosion stroke needs to be re-
ceived by the heat-insulating member 3 in a uniform
fashion, and in order to make this possible, the top
surface 4 of the piston head base portion 1 and the
laminate 5 are formed flat.

Referring to Fig. 2, another embodiment of the
heat-insulating piston in accordance with the present
invention will be described below. The structure and
functions of the heat-insulating piston according to
this embodiment are similar to those of the heat-
insulating piston described above except that the
configuration of the piston head base portions 1 of
the respective piston head base portions are slightly
different from each other. Therefore, like reference
numerals are given to like constituent members, and
similar descriptions will be omitted. As in the case of
the above-described heat-insulating piston, the pis-
ton head base portion 1 is mounted on the piston skirt
2, but in this case, the piston head base portion 1 has
a sliding surface 13 upwardly extending to the top end
surface of the piston head. In other words, the piston
head base portion 1 has an integral thin annular por-
tion 15 at its circumferential top end portion, and
therefore a cylindrical bore portion 14 surrounded by
the annular portion 15, i.e. a thin wall portion, is
formed on the side that faces the combustion cham-
ber. The heat-insulating member 3 consisting of a
whisker fired member or a ceramic material such as
silicon nitride (Si3N4), silicon carbide (SiC) or the like
that is the same as that of the cylindrical portion 15
is disposed in the cylindrical bore portion 14 consti-
tuted by this cylindrical portion 15 so as to form a
heat-insulating layer. This heat-insulating member 3
is jointed to the bottom of the cylindrical bore portion
14, i.e. the upper surface 4 of the piston head base
portion 1, and the laminate 5 consisting of the same
ceramic material as that of the heat-insulating mem-
ber 3, i.e. a ceramic material such as silicon nitride
(Si3N4), silicon carbide (SiC) or the like, is jointed to
the surface 10 or the heat-insulating member 3 that
faces the combustion chamber by virtue of chemical
vapor deposition, coating or the like.

Referring to Fig. 3, a further embodiment of the
heat-insulating piston in accordance with the present
invention will now be described. Since the structure
and functions of the heat-insulating piston of this em-
bodiment are the same as those of the heat-
insulating piston shown in Fig. 2 except that the pos-
ition where the heat-insulating member is jointed is
slightly different from each other, like reference nu-
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merals are given to like constituent members, and
similar descriptions will be omitted. The heat-
insulating member 3 is jointed to the piston head base
portion 1 at the inner circumferential surface, i.e. a
joint portion 16, of the annular portion 15 formed in
the piston head base portion 1. Namely, the sealing
member 7 is interposed between the outer circumfer-
ential bottom end surface of the piston head base
portion 1 and the outer circumferential top end sur-
face of the piston skirt 2, and in order to ensure good
sealing state by the sealing member 7, a force is
caused to downwardly act on the mounting boss por-
tion 8 formed in the central portion of the piston head
base portion 1, and a gap 17 develops between the
upper surface 4 of the piston head base portion 1 and
the lower surface 18 of the heat-insulating member 3.
In Fig. 3, this gap 17 is exaggerated, and in reality the
gap is so narrow that it cannot be recognized visually.
Since the heat-insulating member 3 is jointed to the
inner circumferential surface of the annular portion
15 formed on the circumferential upper end portion of
the piston head base portion 1, in other words, since
the joint portion 16 coincides with the outer circum-
ferential portion of the heat-insulating member 3,
even if a downward force is caused to act on the
mounting boss portion 8 so as to cause a gap, any
force for separating the joint portion 16 from the heat-
insulating member 3 is prevented from acting on the
relevant members due to the urging force generated
by sealing the heat-insulating member 3 in the cylin-
drical bore portion 14. Thus, the joint portion 16 is
prevented from being adversely affected due to the
generation of a gap, and the stable jointed state be-
tween the piston head base portion 1 and the heat-
insulating member 3 may be maintained. In addition,
the jointed state between the heat-insulating member
3 and the laminate 5 jointed to the top surface 10 of
the same member by virtue of chemical vapor depos-
ition, coating or the like is prevented from being ad-
versely affected.

Claims

1. A heat-insulating piston comprising;

a piston skirt (2) having an upper circum-
ferential end portion and a mounting hole (12)
formed therein;

a piston head base portion (1) having a
mounting boss portion (8) fitted in said mounting
hole (12) such that a lower circumferential end
portion of said piston head base portion (1) is
fixed in a pressed state to said upper circumfer-
ential end portion of said piston skirt, said piston
head base portion (1) being formed of a ceramic
material;

a heat-insulating member (3) fixed to said
piston head base portion (1) consisting of a
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whisker fired member of a ceramic material; and

a laminate (5) joined to a surface of said
heat-insulating member (3) in use exposed to a
combustion gas, and consisting of a ceramic ma-
terial;

characterised in that said piston head
base portion (1), said heat-insulating member (3)
and said laminate (5) are formed out of the same
ceramic material.

A heat-insulating piston as set forth in claim 1,
wherein the heat-insulating member (3) is joined
to the upper surface of said piston head base por-
tion (1).

A heat-insulating piston as set forth in claim 1 or
2, wherein the ceramic material constituting said
piston head base portion (1) and said laminate (5)
is silicon nitride, while the ceramic heat-insulating
member (3) is a silicon nitride whisker fired mem-
ber.

A heat-insulating piston as set forth in claim 1 or
2, wherein said laminate (5) is formed on said
heat-insulating member (3) by chemical vapor de-
position of the ceramic material.

A heat-insulating piston as set forth in claim 1 or
2, wherein said laminate (5) is joined to the upper
surface and outer circumferential surface of said
heat-insulating member (3).

A heat-insulating piston as set forth in any pre-
ceding claim wherein said piston head base por-
tion (1) has an annular portion (15) integrally
formed therewith out of a ceramic material to
form a sliding surface (13) extending upwardly
from the circumference of said piston head base
portion (1), said annular portion (15) being
formed out of the same kind of ceramic material
as said piston head base portion (1) said heat-
insulating portion (3) and said laminate (5) and
wherein said heat-insulating portion (3) is provid-
ed in a cylindrical bore portion (14) defined by
said annular portion (15), and is joined to the up-
per surface of said piston head base portion (1).

A heat-insulating piston as set forth in any one of
claim 1 to 5 wherein said piston head base por-
tion (1) has an annular portion (15) integrally
formed therewith out of a ceramic material so as
to form a sliding surface (13) extending upwardly
from the circumference of said piston head base
portion (1), said cylindrical portion (15) being
formed out of the same kind of ceramic material
as said piston head base portion (1), said heat-
insulating portion (3) and said laminate (5), and
wherein said heat-insulating portion (3) is provid-
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10

ed in a cylindrical bore portion defined by said an-
nular portion (15), and is joined to the inner cir-
cumferential surface (14) of said annular portion
(15).

A heat-insulating piston as set forth in claim 7 as
appended to claim 1 only, wherein the heat-
insulating portion (3) is joined to the piston head
base portion only at the inner circumferential sur-
face (14) of said annular portion (15).

Patentanspriiche

1.

Warmeisolierender Kolben, der aufweist:

einen Kolbenmantel (2) mit einem oberen Um-
fangsendbereich und einem darin ausgebildeten
Befestigungsloch (12);

einen Kolbenbodenbereich (1) mit einem Befesti-
gungsvorsprung (8), der derart in das Befesti-
gungsloch (12) eingesetzt ist, daR ein unterer
Umfangsendbereich des Kolbenbodenbereichs
(1) in einem geprefiten Zustand am oberen Um-
fangsendbereich des Kolbenmantels befestigt ist,
wobei der Kolbenbodenbereich (1) aus einem ke-
ramischen Material gebildet ist;

ein warmeisolierendes Teil (3), das am Kolbenbo-
denbereich (1) befestigt ist und aus einem ge-
brannten Whisker-Teil eines keramischen Materi-
als besteht; und

ein Laminat (5), das mit einer Oberflache des
warmeisolierenden Teils (3) verbunden ist, die im
Betrieb einem Verbrennungsgas ausgesetzt ist
und aus einem keramischen Material besteht;
dadurch gekennzeichnet, dal der Kolbenboden-
bereich (1), das wérmeisolierende Teil (3) und
das Laminat (5) aus demselben keramischen Ma-
terial gebildet sind.

Waérmeisolierender Kolben nach Anspruch 1, bei
dem das warmeisolierende Teil (3) mit der oberen
Flache des Kolbenbodenbereichs (1) verbunden
ist.

Waérmeisolierender Kolben nach Anspruch 1
oder 2, bei dem das keramische Material zur Her-
stellung des Kolbenbodenbereichs (1) und des
Laminats (5) Silikonnitrid ist, wahrend das kera-
mische wérmeisolierende Teil (3) ein gebranntes
Whisker-Silikonnitrid-Element ist.

Waérmeisolierender Kolben nach Anspruch 1
oder 2, bei dem das Laminat (5) auf dem warme-
isolierenden Teil (3) mittels chemischer Gaspha-
senabscheidung des keramischen Materials aus-
gebildet ist.

Waérmeisolierender Kolben nach Anspruch 1
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oder 2, bei dem das Laminat (5) mit der oberen
Flache und der dueren Umfangsflache des war-
meisolierenden Teils (3) verbunden ist.

Warmeisolierender Kolben nach einem der vor-
angehenden Anspriiche, bei dem der Kolbenbo-
denbereich (1) einen ringférmigen Bereich (15)
aufweist, der integral damit aus einem kerami-
schen Material ausgebildet ist zur Bildung einer
Gleitflache (13), die sich vom Umfang des Kol-
benbodenbereichs (1) nach oben erstreckt, wo-
bei der ringférmige Bereich (15) aus derselben
Art eines keramischen Materials gebildet ist wie
der Kolbenbodenbereich (1), das warmeisolie-
rende Teil (3) und das Laminat (5), und bei dem
das warmeisolierende Teil (3) in einem zylindri-
schen Bohrungsbereich (14) vorgesehen ist, der
durch den ringférmigen Bereich (15) definiert ist,
und mit der oberen Flache des Kolbenbodenbe-
reichs (1) verbunden ist.

Warmeisolierender Kolben nach einem der An-
spriiche 1 bis 5, bei dem der Kolbenbodenbereich
(1) einen ringférmigen Bereich (15) aufweist, der
integral damit aus einem keramischen Material
gebildet ist zur Bildung einer Gleitflache (13), die
sich vom Umfang des Kolbenbodenbereichs (1)
nach oben erstreckt, wobei der zylindrische Be-
reich (15) aus derselben Art eines keramischen
Materials gebildet ist wie der Kolbenbodenbe-
reich (1), das warmeisolierende Teil (3) und das
Laminat (5), und bei dem das warmeisolierende
Teil (3) in einem zylindrischen Bohrungsbereich
vorgesehen ist, der durch den ringférmigen Be-
reich (15) definiert ist, und mit der inneren Um-
fangsflache (14) des ringférmigen Bereichs (15)
verbunden ist.

Warmeisolierender Kolben nach Anspruch 7 und
lediglich in Abh&ngigkeit von Anspruch 1, bei dem
das wirmeisolierende Teil (3) mit dem Kolbenbo-
denbereich nur an der inneren Umfangsfldche
(14) des ringférmigen Bereichs (15) verbunden
ist.

Revendications

Piston d’isolation thermique comprenant :

une jupe de piston (2) comportant une por-
tion d’extrémité circonférentielle et un trou de
montage (12) ménagé en son sein;

une portion de base de téte de piston (1)
comportant une portion de bossage de montage
(8) emboitée dans ledit trou de montage (12) de
maniére qu’une portion d’extrémité circonféren-
tielle inférieure de ladite portion de base de téte
de piston (1) soit fixée dans un état comprimé a
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ladite portion d’extrémité circonférentielle supé-
rieure de ladite jupe de piston, ladite portion de
base de téte de piston (1) étant faite d’'une matié-
re céramique;

un élément d’isolation thermique (3) fixé a
ladite portion de base de téte de piston (1) consis-
tant en un élément cuit & barbes en une matiére
céramique; et

un stratifié (5) relié a une surface dudit élé-
ment d'isolation thermique (3) exposé a I'utilisa-
tion a un gaz de combustion, et consistanten une
matiére céramique;

caractérisé en ce que ladite portion de
base de téte de piston (1), ledit élément d’isola-
tion thermique (3) et ledit stratifié (5) sont faits de
la méme matiére céramique.

Piston d’isolation thermique selon la revendica-
tion 1, dans lequel I'élément d’isolation thermi-
que (3) est relié a la surface supérieure de ladite
portion de base de téte de piston (1).

Piston d’isolation thermique selon la revendica-
tion 1 ou 2, dans lequel la matiére céramique
constituant ladite portion de base de téte de pis-
ton (1) et ledit stratifié (5) est de I'azoture de sili-
cium, tandis que I'élément d’isolation thermique
en céramique (3) est un élément cuit & barbes
d’azoture de silicium.

Piston d’isolation thermique selon la revendica-
tion 1 ou 2, dans lequel ledit stratifié (5) est formé
sur ledit élément d’isolation thermique (3) par dé-
position chimique en phase gazeuse de la matié-
re céramique.

Piston d’isolation thermique selon la revendica-
tion 1 ou 2, dans lequel ledit stratifié (5) est relié
a la surface supérieure et la surface circonféren-
tielle externe dudit élément d’isolation thermique

3).

Piston d’isolation thermique selon 'une quelcon-
que des revendications précédentes, dans lequel
ladite portion de base de téte de piston (1)
comporte une portion annulaire (15) formée d’'un
seul tenant avec elle en une matiére céramique
afin d’obtenir une surface de glissement (13)
s’étendant vers le haut depuis la circonférence de
ladite portion de base de téte de piston (1), ladite
portion annulaire (15) étant faite du méme type
de matiére céramique que ladite portion de base
de téte de piston (1), ledit élément d’isolation
thermique (3) et ledit stratifié (5) et dans lequel
ledit élément d'isolation thermique (3) est dispo-
sé dans une portion d’alésage cylindrique (14)
formée par ladite portion annulaire (15), et estre-
lié a la surface supérieure de ladite portion de
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base de téte de piston (1).

Piston d’isolation thermique selon 'une quelcon-
que des revendications 1 a 5, dans lequel ladite
portion de base de téte de piston (1) comporte
une portion annulaire (15) formée d’'un seul te-
nant avec elle en une matiere céramique afin
d’obtenir une surface de glissement (13) s’éten-
dantvers le haut depuis la circonférence de ladite
portion de base de téte de piston (1), ladite por-
tion annulaire (15) étant faite du méme type de
matiére céramique que ladite portion de base de
téte de piston (1), ledit élément d’isolation thermi-
que (3) et ledit stratifié (5), et dans lequel ledit élé-
ment d’isolation thermique (3) est disposé dans
une portion d’alésage cylindrique (14) formée par
ladite portion annulaire (15), et est relié a la sur-
face circonférentielle interne (14) de ladite por-
tion annulaire (15).

Piston d’isolation thermique selon la revendica-
tion 7 lorsque rattachée a la revendication 1 seu-
le, dans lequel I'élément d’isolation thermique (3)
est relié a la portion de base de téte de piston (1)
uniquement a la surface circonférentielle interne
(14) de ladite portion annulaire (15).
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FIG. 4 (PRIOR ART)
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FIG. 5 (PRIOR ART)
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