EP 3 340 736 A1

(19)

Europdisches
Patentamt

EP 3 340 736 A1

European

Patent Office

Office européen
des brevets

(1)

EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(12)

(43) Date of publication:
27.06.2018 Bulletin 2018/26

(51) IntClL:

HO5B 3/28 (2006.01) HO5B 3/18 (2006.07)

(21)

(22)

Application number: 16838493.1

Date of filing: 16.08.2016

(86)

(87)

International application number:
PCT/CN2016/095420

International publication number:
WO 2017/032234 (02.03.2017 Gazette 2017/09)

(84)

(30)

Designated Contracting States:

AL AT BEBG CH CY CZDE DKEE ES FIFRGB
GRHRHUIEISITLILTLULVMC MKMT NL NO
PL PT RO RS SE SI SK SM TR

Designated Extension States:

(71)

(72)

Applicant: Chongqing Le-Mark Ceramic
Technology Co., Ltd.
Chongqging 401329 (CN)

Inventor: LEIGH, Peter

BA ME Chonggqing 401329 (CN)
Designated Validation States:
MA MD (74) Representative: Angerhausen, Christoph

Priority: 21.08.2015 CN 201510518736

Boehmert & Boehmert
Anwaltspartnerschaft mbB
Pettenkoferstrasse 22
80336 Miinchen (DE)

(54)

(57)

CERAMIC ELECTRIC HEATING ELEMENT

Disclosed is a ceramic electric heating element.

The ceramic electric heating element is completely

wrapped by an insulating layer. The ceramic electric
heating element can prevent the occurrence of a short
circuit when the ceramic electric heating element is in
use or is installed. The strength of the ceramic electric
heating clement is increased, and the shock resistance
is enhanced. The service life of the ceramic electric heat-
ing element is prolonged, and the power-on duration of e
the ceramic electric heating element is prolonged. More- j‘”
over, the process is simplified, the structure is simple, .\j?'/
and the cost is low. B =l /
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Description
TECHNICAL FIELD

[0001] The presentinventionrelatestoan electric heat-
ing element, and in particular to a ceramic electric heating
element.

BACKGROUND

[0002] The existing ceramic electric heating elements
are advantageous in terms of quick start and high tem-
perature, however suffer from drawbacks such as poor
shock resistance, a short distance between the outer
conducting layer and the inner conducting layer at the
lower end, easy undesired connection, and many
processing procedures.

[0003] In order to solve the above problems, Chinese
Patent No, CN 100496169C discloses a completely ce-
ramic six-layered electric heating element, where "the
completely ceramic six-layered electric heating element
comprises an inner conducting layer, an inner resistive
layer, an inner insulating layer, an outer resistive layer,
an outer conducting layer, an outer insulating layer, and
a central electrode socket; the inner conducting layer is
located in the center of the electric heating element, and
the central electrode socket is located in the center of
the bottom end of the inner conducting layer; the inner
resistive layer is divided into two segments, with the ex-
ternal diameter of the lower segment being greater than
that of the upper segment, and the lower segment of the
inner resistive layer wraps the inner conducting layer on
the outside; the inner insulating layer is divided into three
segments, where the middle segment has an external
diameter greater than that of the upper segment, the low-
er segment has an external diameter greater than that
of the middle segment, the upper segment of the inner
insulating layer wraps the upper segment of the inner
resistive layer on the outside, and the middle segment
and the lower segment of the inner insulating layer wraps
the lower segment of the inner resistive layer on the out-
side; the outer resistive layer is divided into two seg-
ments, where the upper segment thereof wraps the upper
segment of the inner insulating layer on the outside, the
lower segment of the outer resistive layer wraps the mid-
dle segment of the inner insulating layer on the outside,
and the lower segment of the outer resistive layer has an
external diameter less than that of the lower segment of
the inner insulating layer; there is a connecting hole on
the top of the upper segment of the inner insulating layer,
and a part of the material of the outer resistive layer is
connected to a part of the material of the inner resistive
layer at the connecting hole; the outer conducting layer
wraps the lower segment of the outer resistive layer on
the outside, and the outer conducting layer is divided into
two segments, where the lower segment thereof has an
external diameter equaling to that of the lower segment
of the inner insulating layer, the upper segment of the
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outer conducting layer has an external diameter less than
that of the lower segment of the outer conducting layer,
and the lower segment of the outer conducting layer is a
spot where a side electrode is connected; and the outer
insulating layer wraps the upper segment of the outer
conducting layer on the outside," for more information
see FIG. 1.

[0004] Those of skill in the art used the ceramic six-
layered electric heating element made according to the
technical solution provided in the above patentdocument
and found that the ceramic six-layered electric heating
element has the following drawbacks: 1. the ceramic six-
layered electric heating element will easily over-lap a
metal material in the installation and use of the environ-
ment, thereby producing a short circuit; 2. oxidization and
carbon deposition will occur after using it for a long period
of time; 3. the strength is insufficient, and the shock re-
sistance still fails to meet the requirements; 4. the outer
surface layer is susceptible to microcracks in the proc-
esses of production and use, leading to a poor appear-
ance quality; 5. the spot where the central electrode is
welded has a poor temperature-resistant capacity while
the product is powered-on for a long period of time, which
severely effects the service life of the product; 6. the sur-
face of the electric heating element has many defects;
and 7. the one-time power-on duration is short.

SUMMARY

[0005] An objective of the present invention is to pro-
vide a ceramic electric heating element that can prevent
a short circuit and has high strength.

[0006] In order to achieve the above objective, the
present invention is achieved by a ceramic electric heat-
ing element, wrapped completely by an insulating layer.
As for the existing ceramic electric heating elements, a
short circuit resulting from over-lapping with metal fre-
quently occurs in the processes of installation and use,
and also the surface of the ceramic electric heating ele-
ment will suffer from carbon deposition after using it for
along period of time, thereby producing a short circuit of
the electric heating element. The complete wrapping of
the existing ceramic electric heating element by an insu-
lating layer can prevent occurrence of the above phe-
nomenons, can increase the strength of the ceramic elec-
tric heating element to enhance shock resistance thereof
and can also isolate the exothermic layer of the electric
heating element from the surface air so as to reduce sur-
face defects thereof.

[0007] In order to further improve compatibility of the
ceramic electric heating element, the ceramic electric
heating element has at least two layers.

[0008] In order to further allow the ceramic electric
heating element to have a broad temperature zone and
a high power, the ceramic electric heating element has
five layers.

[0009] In order to further enhance functions of the ce-
ramic electric heating element and make the surface of
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the electric heating element more dense, the ceramic
electric heating element has, from the inside out, aninner
conducting layer, an inner insulating layer, an outer re-
sistive layer, an outer conducting layer, and an outer in-
sulating layer, respectively.

[0010] In order to further optimize the structure of the
ceramic electric heating element, the inner conducting
layer is located in the center of the ceramic electric heat-
ing element; the inner insulating layer wraps the inner
conducting layer on the outside, and the inner insulating
layer is divided into two segments, with the peripheral
profile of the lower segment being greater than that of
the upper segment; the outer resistive layer wraps the
upper part of the inner insulating layer on the outside,
and the outer resistive layer is divided into two segments,
with the peripheral profile of the lower segment being
less than that of the upper segment, and the peripheral
profile of the upper segment of the outer resistive layer
being less than that of the lower segment of the inner
insulating layer; the outer conducting layer wraps the low-
er segment of the outer resistive layer on the outside,
and the outer conducting layer is divided into two seg-
ments, with the peripheral profile of the lower segment
equaling to that of the lower segment of the inner insu-
lating layer, and the peripheral profile of the upper seg-
ment equaling to that of the upper segment of the outer
resistive layer; the outer insulating layer wraps the upper
segment of the outer conducting layer and the upper seg-
ment of the outer resistive layer on the outside, with the
peripheral profile of the outer insulating layer equaling to
that of the lower segment of the outer conducting layer;
and the lower part of the inner conducting layer is a spot
where a central electrode is located, the upper end of the
inner insulating layer has a connecting hole, and the out-
side of the lower part of the outer conducting layer is a
spot (9) where a side electrode is connected.

[0011] In order to further allow the electric heating el-
ement to start and heat up quickly, the ceramic electric
heating element has six layers.

[0012] In order to further enhance functions of the ce-
ramic electric heating element, the ceramic electric heat-
ing element has, from the inside out, an inner conducting
layer, an inner resistive layer, an inner insulating layer,
an outer resistive layer, an outer conducting layer and
an outer insulating layer.

[0013] In order to further improve the strength of the
ceramic electric heating element to allow it to be capable
of starting quickly, the inner conducting layer is located
in the center of the ceramic electric heating element; the
inner resistive layer wraps the inner conducting layer on
the outside; the inner insulating layer wraps the inner
resistive layer on the outside, and the inner insulating
layer is divided into two segments, with the peripheral
profile of the lower segment being greater than that of
the upper segment; the outer resistive layer wraps the
upper part of the inner insulating layer on the outside,
and the outer resistive layer is divided into two segments,
with the peripheral profile of the lower segment being
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less than that of the upper segment, and the peripheral
profile of the upper segment of the outer resistive layer
being less than that of the lower segment of the inner
insulating layer; the outer conducting layer wraps the low-
er segment of the outer resistive layer on the outside,
and the outer conducting layer is divided into two seg-
ments, with the peripheral profile of the lower segment
equaling to that of the lower segment of the inner insu-
lating layer, and the peripheral profile of the upper seg-
ment equaling to that of the upper segment of the outer
resistive layer; the outer insulating layer wraps the upper
segment of the outer conducting layer and the upper seg-
ment of the outer resistive layer on the outside, with the
peripheral profile of the outer insulating layer equaling to
that of the lower segment of the outer conducting layer;
and the lower part of the inner conducting layer is a spot
where a central electrode is located, the upper end of the
inner resistive layer has a connecting hole, and the out-
side of the lower part of the outer conducting layer is a
spot where a side electrode is connected.

[0014] In order to further simplify the structure of the
ceramic electric heating element, the ceramic electric
heating element has four layers. Such an arrangement
can also save material and reduce cost.

[0015] In order to farther enhance functions of the ce-
ramic electric heating element, the ceramic electric heat-
ing element has, from the inside out, an inner conducting
layer, an inner insulating layer, a resistive layer and an
outer insulating layer.

[0016] In order to further optimize the structure of the
ceramic electric heating clement, the inner conducting
layer is located in the center of the ceramic electric heat-
ing element; the inner insulating layer wraps the inner
conducting layer on the outside, and the inner insulating
layer is divided into two segments, with the peripheral
profile of the lower segment being greater than that of
the upper segment; the resistive layer wraps the upper
part of the inner insulating layer on the outside, and the
resistive layer is divided into two segments, with the pe-
ripheral profile of the upper segment being less than that
of the lower segment, and the peripheral profile of the
lower segment of the resistive layer equaling to that of
the lower segment of the inner insulating layer; the outer
insulating layer wraps the upper segment of the resistive
layer on the outside, with the peripheral profile of the
outer insulating layer equaling to that of the lower seg-
ment of the resistive layer; and the lower part of the inner
conducting layer is a spot where a central electrode is
located, the upper end of the resistive layer has a con-
necting hole, and the outside of the lower part of the re-
sistive layeris a spot where a side electrode is connected.
[0017] Inorderto further improve the service life of the
ceramic electric heating element and reduce surface de-
fects thereof, the spot where the central electrode is lo-
cated is solid. In the existing ceramic electric heating el-
ements, there is a V-type socket at the central electrode,
and an electrically conductive ceramic electrode is then
plugged into the V-type socket. However, in the operation
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process of such a ceramic electric heating element, the
electrically conductive ceramic electrode will generate
heat and swell, resulting in formation of microcracks in
the ceramic electric heating element and in the end re-
ducing the service life thereof. Additionally, when the
power-on time is too long, a weld zone of the central
electrode inside will be damaged, causing the product to
fracture, and effecting the service life thereof. The ar-
rangement of the central electrode as a solid and then
welding the electrically conductive ceramic electrode to
the spot where the central electrode is located can pre-
vent formation of microcracks in the ceramic electric
heating element resulting from heat generation and
swelling of the electrically conductive ceramic electrode;
prevent damage to the inside of the ceramic body, there-
by improving service life of the ceramic electric heating
element; and eliminate damage to the inside of the ce-
ramic body in the welding process and reduce surface
defects of the electric heating element.

[0018] In order to further optimize the structure of the
ceramic electric heating element, the ceramic electric
heating element is a cylinder or a flat-shaped body. Such
an arrangement can allow the ceramic electric heating
element to have a simplified process during production
and a simple structure.

[0019] The employment of the ceramic electric heating
element according to the present invention has the fol-
lowing beneficial effects:

1. Short circuiting can be prevented when the ce-
ramic electric heating elementis in use or is installed;
the complete wrapping of the ceramic electric heat-
ing element by the insulating layer on the outside
can prevent a short circuit resulting from over-lap-
ping the ceramic electric heating element with metal
in the processes of installation and use, and can also
prevent a short circuit due to carbon deposition on
the surface of the ceramic body after using it for a
long period of time;

2. The strength of the ceramic electric heating ele-
ment is improved, and the shock resistance is en-
hanced; and when the surface of the ceramic electric
heating element is not completely wrapped by an
insulating layer, the strength is 10 to 20 KG, the
shock resistance is poor, and the insulating capacity
is zero, and when the surface of the ceramic electric
heating element is completely wrapped by an insu-
lating layer, the strength is 25 to 45 KG, the shock
resistance is good, and the insulating capacity is >
2000 ohm;

3. The service life of the ceramic electric heating
clement is improved; the arrangement of the central
electrode as a solid and welding of the electrically
conductive ceramic electrode to the spot where the
central electrode is located can prevent formation of
microcracks in the ceramic electric heating element,
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also prevent damage to the inside of the ceramic
body, and improve the service life thereof; and the
existing ceramic electric heating elements with the
electrically conductive ceramic electrode plugged in-
to the V-type socket at the central electrode has an
average service life of 10,000 to 20,000 switching
cycles before failure, whereas the ceramic electric
heating element, according to the present invention,
has an average service life of 25,000 to 40,000
switching cycles before failure;

4. The power-on duration of the ceramic electric
heating elementis increased; and the one-time pow-
er-on duration of the existing ceramic electric heating
elements is from several seconds to several tens of
seconds, whereas the one-time power-on duration
of the ceramic electric heating element according to
the present invention is from 1 to 8 minutes; and

5. The process is simplified, the structure is simple,
and the cost is low.

DESCRIPTION OF THE DRAWINGS
[0020]

FIG. 1 is a structure of an existing ceramic electric
heating element;

FIG. 2 is an internal structural representation of Ex-
ample 1;

FIG. 3 is an internal structural representation of Ex-
ample 2;

FIG. 4 is an internal structural representation of Ex-
ample 3; and

FIG. 5 is an internal structural representation of Ex-
ample 5.

[0021] Explanation of reference numbers: 1. inner con-
ducting layer; 2. inner insulating layer; 3. outer resistive
layer; 4 outer conducting layer; 5. outer insulating layer;
6. inner resistive layer; 7. spot where a central electrode
is located; 8. connecting hole; 9. spot where the side
electrode is connected; 10. electrically conductive cover,
11. resistive layer.

DETAILED DESCRIPTION

[0022] The present invention will be introduced below
through examples as shown in the accompanying draw-
ings, however the present invention will not be limited to
the embodiments introduced, and any improvements or
replacements made on the basis of the spirit of the
present examples will still belong to the scope as claimed
in the claims of the present invention:
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Example 1: In the ceramic electric heating element
as shown in FIG. 2, the ceramic electric heating el-
ement is a two-layered ceramic electric heating ele-
ment and includes an inner resistive layer 1, where
the ceramic electric heating element is completely
wrapped by an outer insulating layer 5, and an elec-
trically conductive cover 10 is provided on both ends
of the ceramic electric heating element.

The employment of the ceramic electric heating el-
ement according to this example can prevent a short
circuit resulting from over-lapping the ceramic elec-
tric heating element with metal in the processes of
installation and use, and can also prevent a a short
circuit due to carbon deposition on the surface of the
ceramic electric heating element after using it for a
long period of time. In addition, the ceramic electric
heating element has advantages of high strength,
long service life and long one-time power-on dura-
tion.

The ceramic electric heating clement according to
this example is a cylinder with a strength of 25 KG,
a service life of 25,000 switching cycles before fail-
ure, and a one-time power-on duration of up to 1.2
minutes.

Example 2: In the ceramic electric heating clement
as shown in FIG. 3, the ceramic electric heating el-
ement is completely wrapped by an insulating layer.
The ceramic electric heating element has six layers,
and the ceramic electric heating element has, from
the inside out, an inner conducting layer 1, an inner
resistive layer 6, an inner insulating layer 2, an outer
resistive layer 3, an outer conducting layer 4, and an
outer insulating layer-5, respectively.

The ceramic electric heating element according to
this example is a cylinder, where the inner conduct-
ing layer 1 is located in the center of the ceramic
electric heating element; the inner resistive layer 6
wraps the inner conducting layer 1 on the outside;
the inner insulating layer 2 wraps the inner conduct-
ing layer 6 on the outside, and the inner insulating
layer 2 is divided into two segments, with the diam-
eter of the lower segment being greater than that of
the upper segment; the outer resistive layer 3 wraps
the upper part of the inner insulating layer 2 on the
outside; and the outer resistive layer 3 is divided into
two segments, with the diameter of the lower seg-
ment being less than that of the upper segment, and
the diameter of the upper segment of the outer re-
sistive layer 3 being less than that of the lower seg-
ment of the inner insulating layer 2; the outer con-
ducting layer 4 wraps the lower segment of the outer
resistive layer 3 on the outside, and the outer con-
ducting layer 4 is divided into two segments, with the
diameter of the lower segment equaling to that of the
lower segment of the inner insulating layer 2, and
the diameter of the upper segment equaling to that
of the upper segment of the outer resistive layer 3;
the outerinsulating layer 5 wraps the upper segment
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of the outer conducting layer 4 and the upper seg-
ment of the outer resistive layer 3 on the outside,
with the diameter of the outer insulating layer 5 equal-
ing to that of the lower segment of the outer conduct-
ing layer 4; and the lower part of the inner conducting
layer 1 is a spot 7 where a central electrode is locat-
ed, the upper end of the inner resistive layer 6 has
a connecting hole 8, and the outside of the lower part
of the outer conducting layer 4 is a spot 9 where a
side electrode is connected. The spot 7 where the
central electrode is located is solid.

The employment of the ceramic electric heating el-
ement according to this example allows for a quick
start and quick heating up, can prevent a short circuit
resulting from over-lapping the ceramic electric heat-
ing elementwith metalin the processes of installation
and use, and can also prevent a short circuit due to
carbon deposition on the surface of the ceramic elec-
tric heating element after using it for a long period of
time. In addition, the ceramic electric heating ele-
ment has advantages of high strength, long service
life and long one-time power-on duration.

The ceramic electric heating element according to
this example has a strength of 45 KG, a service life
of 40,000 switching cycles before failure, and a one-
time power-on duration up to 8 minutes.

Example 3: In the ceramic electric heating element
as shown in FIG. 4, the ceramic electric heating el-
ement is completely wrapped by an insulating layer.
The ceramic electric heating element has five layers,
and the ceramic electric heating element has, from
the inside out, an inner conducting layer 1, an inner
insulating layer 2, an outer resistive layer 3, an outer
conducting layer 4, and an outer insulating layer 5,
respectively.

The ceramic electric heating element according to
this example is a flat-shaped body, where the inner
conducting layer 1 is located in the center of the ce-
ramic electric heating element; the inner insulating
layer 2 wraps the inner conducting layer 1 on the
outside, and the inner insulating layer 2 is divided
into two segments, with the peripheral profile of the
lower segment being greater than that of the upper
segment; the outer resistive layer 3 wraps the upper
part of the inner insulating layer 2 on the outside,
and the outer resistive layer 3 is divided into two seg-
ments, with the peripheral profile of the lower seg-
ment being less than that of the upper segment, and
the peripheral profile of the upper segment of the
outerresistive layer 3 being less than that of the lower
segment ofthe innerinsulating layer 2; the outer con-
ducting layer 4 wraps the lower segment of the outer
resistive layer 3 on the outside, and the outer con-
ducting layer 4 is divided into two segments, with the
peripheral profile of the lower segment equaling to
that of the lower segment of the inner insulating layer
2, and the peripheral profile of the upper segment
equaling to that of the upper segment of the outer
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resistive layer 3; the outer insulating layer 5 wraps
the upper segment of the outer conducting layer 4
and the upper segment of the outer resistive layer 3
on the outside, with the peripheral profile of the outer
insulating layer 5 equaling to that of the lower seg-
ment of the outer conducting layer 4; and the lower
part of the inner conducting layer 1 is a spot 7 where
a central electrode is located, the upper end of the
inner insulating layer 2 has a connecting hole 8, and
the outside of the lower part of the outer conducting
layer 4 is a spot 9 where a side electrode is connect-
ed. The spot 7 where the central electrode is located
is solid, and the ceramic electric heating element is
a cylinder.

The employment of the ceramic electric heating el-
ement according to this example can prevent a short
circuit resulting from over-lapping the ceramic elec-
tric heating element with metal in the processes of
installation and use, and can also prevent a short
circuit due to carbon deposition on the surface of the
ceramic electric heating element after using it for a
long period of time. In addition, the ceramic electric
heating element has advantages of high strength
and long service life. Moreover, this example further
has advantages of a simplified process and a simple
structure.

The ceramic electric heating element according to
this example has a strength of 35 KG, a service life
of 30,000 switching cycles before failure, and a one-
time power-on duration up to 6 minutes.

Example 4: In the ceramic electric heating element
as shown in FIG. 5, the ceramic electric heating el-
ement is completely wrapped by an insulating layer.
The ceramic electric heating element has four layers,
and the ceramic electric heating element has, from
the inside out, an inner conducting layer 1, an inner
insulating layer 2, a resistive layer 11, and an outer
insulating layer 5, respectively.

The ceramic electric heating element according to
this example is a flat-shaped body, where the inner
conducting layer 1 is located in the center of the ce-
ramic electric heating element; the inner insulating
layer 2 wraps the inner conducting layer 1 on the
outside, and the inner insulating layer 2 is divided
into two segments, with the peripheral profile of the
lower segment being greater than that of the upper
segment; the resistive layer 11 wraps the upper part
of the inner insulating layer 2 on the outside, and the
resistive layer 11 is divided into two segments, with
the peripheral profile of the upper segmentbeingless
than that of the lower segment, and the peripheral
profile of the lower segment of the resistive layer 11
equaling to that of the lower segment of the inner
insulating layer 2; the outer insulating layer 5 wraps
the upper segment of the resistive layer 11 on the
outside, with the peripheral profile of the outer insu-
lating layer 5 equaling to that of the lower segment
of the resistive layer 11; and the lower part of the
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inner conducting layer 1 is a spot 7 where a central
electrode is located, the upper end of the resistive
layer 11 has a connecting hole 8, and the outside of
the lower part of the outer resistive layer 11 is a spot
9 where a side electrode is connected.

The employment of the ceramic electric heating el-
ement according to this example can prevent a short
circuit resulting from over-lapping the ceramic elec-
tric heating element with metal in the processes of
installation and use, and can also prevent a short
circuit due to carbon deposition on the surface of the
ceramic electric heating element after using it for a
long period of time. In addition, the ceramic electric
heating element has advantages of high strength
and long service life. Moreover, this example further
has advantages of a simplified process and a low
cost.

The ceramic electric heating element according to
this example has a strength of 30 KG, a service life
of 30,000 switching cycles before failure, and a one-
time power-on duration up to 5 minutes.

Claims

1. A ceramic electric heating element, wherein, the ce-
ramic electric heating element is completely
wrapped by an insulating layer.

2. The ceramic electric heating element of claim 1,
wherein, the ceramic electric heating element has at
least two layers.

3. The ceramic electric heating element of claim 2,
wherein, the ceramic electric heating element has
five layers.

4. The ceramic electric heating element of claim 3,
wherein, the ceramic electric heating element has,
from the inside out, an inner conducting layer (1), an
inner insulating layer (2), an outer resistive layer (3),
an outer conducting layer (4) and an outer insulating
layer (5), respectively.

5. The ceramic electric heating element of claim 4,
wherein, the inner conducting layer (1) is located in
the center of the ceramic electric heating element;
the inner insulating layer (2) wraps the inner con-
ducting layer (1) on the outside, and the inner insu-
lating layer (2) is divided into two segments, with the
peripheral profile of the lower segment being greater
than that of the upper segment; the outer resistive
layer (3) wraps the upper part of the inner insulating
layer (2) on the outside, and the outer resistive layer
(3) is divided into two segments, with the peripheral
profile of the lower segment being less than that of
the upper segment, and the peripheral profile of the
upper segment of the outer resistive layer (3) being
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less than that of the lower segment of the inner in-
sulating layer (2); the outer conducting layer (4)
wraps the lower segment of the outer resistive layer
(3) on the outside, and the outer conducting layer (4)
is divided into two segments, with the peripheral pro-
file of the lower segment equaling to that of the lower
segment of the inner insulating layer (2), and the
peripheral profile of the upper segment equaling to
that of the upper segment of the outer resistive layer
(3); and the outer insulating layer (5) wraps the upper
segment of the outer conducting layer (4) and the
upper segment of the outer resistive layer (3) on the
outside, with the peripheral profile of the outer insu-
lating layer (5) equaling to that of the lower segment
of the outer conducting layer (4); and

the lower part of the inner conducting layer (1) is a
spot (7) where a central electrode is located, the up-
per end of the inner insulating layer (2) has a con-
necting hole (8), and the outside of the lower part of
the outer conducting layer (4) is a spot (9) where a
side electrode is connected.

The ceramic electric heating element of claim 2,
wherein, the ceramic electric heating element has
six layers.

The ceramic electric heating element of claim 6,
wherein, the ceramic electric heating element has,
from the inside out, an inner conducting layer (1), an
inner resistive layer (6), an inner insulating layer (2),
an outer resistive layer (3), an outer conducting layer
(4), and an outer insulating layer (5), respectively.

The ceramic electric heating element of claim 7,
wherein, the inner conducting layer (1) is located in
the center of the ceramic electric heating element;
the inner resistive layer (6) wraps the inner conduct-
ing layer (1) on the outside; the inner insulating layer
(2) wraps the inner resistive layer (6) on the outside,
and the inner insulating layer (2) is divided into two
segments, with the peripheral profile of the lower
segment being greater than that of the upper seg-
ment; the outer resistive layer (3) wraps the upper
part of the inner insulating layer (2) on the outside,
and the outer resistive layer (3) is divided into two
segments, with the peripheral profile of the lower
segment being less than that of the upper segment,
and the peripheral profile of the upper segment of
the outer resistive layer (3) being less than that of
the lower segment of the inner insulating layer (2);
the outer conducting layer (4) wraps the lower seg-
ment of the outer resistive layer (3) on the outside,
and the outer conducting layer (4) is divided into two
segments, with the peripheral profile of the lower
segment equaling to that of the lower segment of the
inner insulating layer (2), and the peripheral profile
of the upper segment equaling to that of the upper
segment of the outer resistive layer (6); and the outer
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10.

1.

12.

13.

insulating layer (5) wraps the upper segment of the
outer conducting layer (4) and the upper segment of
the outer resistive layer (3) on the outside, with the
peripheral profile of the outer insulating layer (5)
equaling to that of the lower segment of the outer
conducting layer (4); and

the lower part of the inner conducting layer (1) is a
spot (7) where a central electrode is located, the up-
per end of the inner resistive layer (6) has a connect-
ing hole (8), and the outside of the lower part of the
outer conducting layer (4) is a spot (9) where a side
electrode is connected.

The ceramic electric heating element of claim 2,
wherein, the ceramic electric heating element has
four layers.

The ceramic electric heating element of claim 9,
wherein, the ceramic electric heating element has,
from the inside out, an inner conducting layer (1), an
inner insulating layer (2), a resistive layer (11), and
an outer insulating layer (5), respectively.

The ceramic electric heating element of claim 10,
wherein, the inner conducting layer (1) is located in
the center of the ceramic electric heating element;
the inner insulating layer (2) wraps the inner con-
ducting layer (1) on the outside, and the inner insu-
lating layer (2) is divided into two segments, with the
peripheral profile of the lower segment being greater
than that of the upper segment; the resistive layer
(11) wraps the upper part of the inner insulating layer
(2) on the outside, and the resistive layer (11) is di-
vided into two segments, with the peripheral profile
ofthe upper segmentbeingless than that of the lower
segment, and the peripheral profile of the lower seg-
ment of the resistive layer (11) equaling to that of the
lower segment of the inner insulating layer (2); and
the outer insulating layer (5) wraps the upper seg-
ment of the resistive layer (11) on the outside, with
the peripheral profile of the outer insulating layer (5)
equaling to that of the lower segment of the resistive
layer (11); and

the lower part of the inner conducting layer (1) is a
spot (7) where a central electrode is located, the up-
per end of the inner resistive layer (11) has a con-
necting hole (8), and the outside of the lower part of
the resistive layer (11) is a spot (9) where a side
electrode is connected.

The ceramic electric heating element of claim 5, 8
or 11, wherein, the spot (7) where the central elec-
trode is located is solid,

The ceramic electric heating element of any one of
claims 1 to 11, wherein, the ceramic electric heating
element is a cylinder or a flat-shaped body.
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14. The ceramic electric heating element of claim 12,
wherein, the ceramic electric heating element is a
cylinder or a flat-shaped body.
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