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(57) Abstract: Disclosed 1s a ceramic electric heating element. The ceramic electric heat-
ing eclement is completely wrapped by an insulating layer. The ceramic electric heating
celement can prevent the occurrence of a short circuit when the ceramic electric heating
clement 1s 1n use or 1s mounted. The strength of the ceramic electric heating element 1s 1n -
creased, and the shock resistance 1s enhanced. The service life of the ceramic electric heat -
ing element 1s prolonged, and the power-on duration of the ceramic electric heating ele -
ment 1s prolonged. Moreover, the process 1s simplified, the structure 1s simple, and the

cost 1s low.
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CERAMIC ELECTRIC HEATING ELEMENT

TECHNICAL FIELD

The present invention relates to an electric heating element, and in particular to a ceramic electric

heating element.
BACKGROUND

The existing ceramic electric heating elements are advantageous in terms of quick start and high
temperature, 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.

In order to solve the above problems, Chinese Patent No. CN 100496169C discloses a completely
ceramic 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 external 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 ot the upper

segment, the lower 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 outside; the outer resistive layer is divided into
two segments, 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 middle 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 1s 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
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layer on the outside, and the outer conducting layer 1s 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 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.

Those of skill in the art used the ceramic six-layered electric heating element made according to
the technical solution provided in the above patent document 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 environment,
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 resistance still fails to meet the
requirements; 4. the outer surface layer is susceptible to microcracks in the processes of production
and use, leading to a poor appearance 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 surface of the electric heating element

has many defects; and 7. the one-time power-on duration is short.
SUMMARY

An objective of the present invention is to provide a ceramic electric heating element that can

prevent a short circuit and has high strength.

In order to achieve the above objective, the present invention is achieved by a ceramic electric
heating element, wrapped completely by an insulating layer. As for the existing ceramic electric
heating elements, a short circuit resulting from over-lapping with metal frequently occurs in the
processes of installation and use, and also the surface of the ceramic electric heating element will
suffer from carbon deposition after using it for a long 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 insulating layer can prevent occurrence of the above phenomenons, can

increase the strength of the ceramic electric heating element to enhance shock resistance thereof

and can also 1solate the exothermic layer of the electric heating element from the surface air so as

to reduce surface defects thereof.
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In order to further improve compatibility of the ceramic electric heating element, the ceramic

clectric heating element has at least two layers.

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.

In order to further enhance functions of the ceramic electric heating element and make the surface
of the electric heating element more dense, the ceramic electric heating element has, from the
inside out, an inner conducting layer, an inner insulating layer, an outer resistive layer, an outer

conducting layer, and an outer insulating layer, respectively.

In order to further optimize the structure of the ceramic electric heating element, the inner
conducting layer i1s located in the center of the ceramic electric heating 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 lower segment of the outer resistive layer on
the outside, and the outer conducting layer 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, and the
peripheral profile of the upper segment 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 segment 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 outside of the lower part of the outer

conducting layer 1s a spot (9) where a side electrode 1s connected.

In order to further allow the electric heating element to start and heat up quickly, the ceramic

electric heating element has six layers.

In order to further enhance functions of the ceramic electric heating element, the ceramic electric

heating element has, from the inside out, an inner conducting layer, an inner resistive layer, an

3
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inner insulating layer, an outer resistive layer, an outer conducting layer and an outer insulating

layer.

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 1s 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 nsulating layer; 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, with the
peripheral profile of the lower segment equaling to that of the lower segment of the inner insulating
layer, and the peripheral profile of the upper segment 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 segment 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 outside of the lower part of

the outer conducting layer is a spot where a side electrode is connected.

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.

In order to further enhance functions of the ceramic electric heating element, the ceramic electric
heating element has, from the inside out, an inner conducting layer, an inner insulating layer, a

resistive layer and an outer insulating layer.

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 heating element; the inner

insulating layer wraps the inner conducting layer on the outside, and the inner insulating layer is
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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 peripheral 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 segment 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 connecting hole, and the outside of the lower part of the resistive

layer is a spot where a side electrode is connected.

In order to further improve the service life of the ceramic electric heating element and reduce
surface defects thereof, the spot where the central electrode is located is solid. In the existing
ceramic electric heating elements, 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 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 reducing 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 arrangement 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 prevent 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, thereby improving service life of the ceramic
electric heating element; and eliminate damage to the inside of the ceramic body in the welding

process and reduce surface defects of the electric heating element.

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.
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The employment of the ceramic electric heating element according to the present invention has the

following beneficial effects:

1. Short circuiting can be prevented when the ceramic electric heating element is in use or is
installed; the complete wrapping of the ceramic electric heating element by the insulating layer on
the outside can prevent a short circuit resulting from over-lapping 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 element is improved, and the shock resistance is
enhanced; 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 1S zero, and when the surface of the ceramic electric heating element is completely
wrapped by an insulating layer, the strength is 25 to 45 K@, the shock resistance is good, and the
insulating capacity is > 2000 ohm;

3. The service life of the ceramic electric heating element 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, 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
céramic electrode plugged into 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 element is increased; and the one-time
power-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 1s simplified, the structure 1s simple, and the cost is low.

DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a structure of an existing ceramic electric heating element;
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FIG. 2 1s an internal structural representation of Example 1;

FIG. 3 1s an internal structural representation of Example 2;
FIG. 4 1s an internal structural representation of Example 3; and
FIG. 5 1s an internal structural representation of Example 5.

Explanation of reference numbers: 1. inner conducting 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 1s

connected; 10. electrically conductive cover, 11. resistive layer.

DETAILED DESCRIPTION

The present invention will be introduced below through examples as shown in the accompanying
drawings, 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:

Example 1: In the ceramic electric heating element as shown in FIG. 2, the ceramic electric heating
element is a two-layered ceramic electric heating element and includes an inner resistive layer 1,
where the ceramic electric heating element is completely wrapped by an outer insulating layer 5,

and an electrically conductive cover 10 is provided on both ends of the ceramic electric heating

element.

The employment of the ceramic electric heating element according to this example can prevent a

short circuit resulting from over-lapping the ceramic electric 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 duration.

The ceramic electric heating element according to this example is a cylinder with a strength of
25 K@, a service life of 25,000 switching cycles before failure, and a one-time power-on duration

of up to 1.2 minutes.
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Example 2: In the ceramic electric heating element as shown in FIG. 3, the ceramic electric heating
element 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
conducting 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 conducting layer 6 on the outside, and the inner insulating layer 2 is divided into
two segments, with the diameter of the lower segment being greater than that ot 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 segment
being less than that of the upper segment, and the diameter 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 segment of the outer resistive layer 3 on the outside, and the
outer conducting 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 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 diameter 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 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 1s solid.

The employment of the ceramic electric heating element 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 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, long service life and long one-time power-on duration.
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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
element 1s 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 1nner 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 ceramic electric heating element; the inner
insulating layer 2 wraps the inner conducting layer 1 on the outside, and the inner insulating layer
2 1s 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 msulating
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 segment 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 ot the upper
segment of the outer 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 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 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 connected. 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 element according to this example can prevent a

short circuit resulting from over-lapping 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
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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

lite 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

element 1s 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 ceramic electric heating element; the inner
insulating layer 2 wraps the inner conducting layer 1 on the outside, and the inner insulating layer
2 1s 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 protile
of the upper segment being less 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 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 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 1s connected.

The employment of the ceramic electric heating element according to this example can prevent a

short circuit resulting from over-lapping 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 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.



CA 02974217 2017-07-19

The ceramic electric heating element according to this example has a strength of 30 KG, a service

lite of 30,000 switching cycles before failure, and a one-time power-on duration up to 5 minutes.

— 11 —
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CLAIMS

1. A ceramic electric heating element, wherein, the ceramic electric heating element is

completely wrapped by an insulating layer.

2. The ceramic electric heating element of claim 1, wherein, the ceramic electric heating

clement 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 (3),

respectively.

5. The ceramic electric heating element of claim 4, wherein, the inner conducting layer (1)
1s located in the center of the ceramic electric heating element; the inner insulating layer (2)
wraps the inner conducting layer (1) on the outside, and the inner insulating layer (2) 1s divided
into two segments, with the peripheral profile of the lower segment being greater than that ot 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 less than that of the lower segment of
the inner insulating 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) 1s divided into two segments,
with the peripheral profile of the lower segment equaling to that of the lower segment of the
inner 1nsulating 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)
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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 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

connected.

6. The ceramic electric heating element of claim 2, wherein, the ceramic electric heating

element has six layers.

7. 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.

8. The ceramic electric heating element of claim 7, wherein, the inner conducting layer (1)
1s 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
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 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 less than that of the lower segment of the inner
insulating 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 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 insulating layer (5) wraps the upper

segment of the outer conducting layer (4) and the upper segment of the outer resistive layer (3)
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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 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.

9. The ceramic electric heating element of claim 2, wherein, the ceramic electric heating

element has four layers.

10.  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.

11. The ceramic electric heating element of claim 10, wherein, the inner conducting layer (1)
1S located in the center of the ceramic 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 segment being less 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); and the outer insulating layer (5) wraps the upper segment 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 upper end of the inner resistive layer (11) has a connecting hole (8), and the outside

of the lower part of the resistive layer (11) is a spot (9) where a side electrode is connected.
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12. The ceramic electric heating element of claim 5, 8 or 11, wherein, the spot (7) where the

central electrode 1s located 1s solid.

13.  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.

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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