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Description
[Technical Field]

[0001] The presentinvention relates to a heating element and a method for manufacturing the same. More particularly,
the present invention relates to a heating element that is not well visible, has excellent heating performance at a low
voltage, and a method for manufacturing the same.

[Background Art]

[0002] Inwinterorrainyday,frostis formedona glass surface of a vehicle because of a difference between temperatures
of the outside and inside of the vehicle. In addition, in the case of an indoor ski resort, a freezing phenomenon occurs
because of a difference between temperatures of the inside where there is a slope and the outside of the slope. In order
to solve this, a heating has been developed. The heating glass uses a concept where after a hot line sheet is attached
to the glass surface or a hot line is directly formed on the glass surface, a current is applied to both terminals of the hot
line to generate heat from the hot line, thereby increasing the temperature of the glass surface. It is important that the
heating glass for vehicle or construction has low resistance in order to smoothly generate heat, but it should not be
offensive to human eye. Accordingly, methods for manufacturing a known transparent heating glass by forming a heating
layer through a sputtering process using a transparent conductive material such as ITO (Indium Tin Oxide) or Ag thin
film and connecting an electrode to a front end thereof have been proposed. However, the heating glass according to
the above method has a problem in that it is difficult to drive it at a low voltage of 40 V or less because of high surface
resistance. As the other method, in a photolithography method, since a manufacturing process is complicated and
material waste is severe, it is impossible to manufacture products at low cost, such that it cannot be used to manufacture
the heating glass.

[0003] Methods for manufacturing a heating element comprising the features of the introductory portion of claim 1
have already been known from US 2006/292938 A1 and EP 1 605 729 A2.

[Disclosure]
[Technical Problem]

[0004] In order to solve the above problems, the present invention has been made in an effort to provide a heating
element that is not well visible and has excellent heating performance at a low voltage, and a method for easily manu-
facturing the same at low cost.

[Technical Solution]

[0005] In order to accomplish the above object, an exemplary embodiment of the present invention provides a method
for manufacturing a heating element according to claim 1.

[0006] In addition, another exemplary embodiment of the present invention provides a heating element according to
claim 5.

[0007] According to the invention the conductive heating pattern of the heating element is formed by using an offset
printing method.

[Advantageous Effects]
[0008] According to the exemplary embodiments of the present invention, the method for manufacturing a heating
element may provide a heating element that has a conductive heating pattern that is not well visible because of a thin
line width, has low resistance, and has excellentheating performance ata low voltage, and the process is easily performed
and its cost is low.
[Description of Drawings]
[0009]

FIG. 1 is a view that illustrates an offset printing process.

FIG. 2illustrates an example of a heating element for vehicles according to an exemplary embodiment of the present
invention.
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FIG. 3 is a picture of the heating element according to an exemplary embodiment of the present invention.

FIGS. 4 to 8 illustrate the form of the conductive heating pattern of the heating element according to the present
invention.

FIGS. 9to 14 illustrate the conductive heating pattern according to an exemplary embodiment of the presentinvention.

[Best Mode]

[0010] Hereinafter, the present invention will be described in detail.

[0011] A method for manufacturing a heating element according to an exemplary embodiment of the present invention
includes the steps as recited in claim 1.

[0012] In the case of when the transparent conductive thin film layer such as ITO is used like the related art, there is
a problem in that surface resistance. Since the photolithography method is complicated and high cost is required, it
cannot be used in the manufacturing of the heating element. In addition, in the related art, the heating pattern is formed
by attaching the metal line to the glass or attaching the metal paste to the glass by using the method such as screen
printing, but in the case of when this method is used, since the line of the heating pattern is too thick, it is apparently
observed by the naked eye. Accordingly, it may not be applied to the purpose of the front window for the vehicle where
it is important that a view field is ensured.

[0013] However, in the present invention, when the heating element is manufactured, the form of the conductive
heating pattern is previously determined so that the line width of the pattern is 50 micrometers or less and the pattern
the opening ratio is 70% to 99%, and the conductive heating pattern is formed by using the printing method. The heating
element which has low surface resistance and excellent heating performance at a low voltage and in which since the
heating pattern cannot be discriminated by the naked eye may be provided by making the interval between the lines
narrow and controlling the opening ratio, that is, the area that is not occupied by the pattern, within a predetermined
range while the conductive heating pattern has the thin line width.

[0014] In addition, the form of the finally formed conductive heating pattern may be predicted by previously determining
the form of the pattern and forming the heating pattern as it stands on the resin film by using the printing method.
Therefore, it is possible to predict the form of the heating pattern on the heating element or performance of the heating
element and it is possible to easily manage them. Accordingly, as compared to the pattern that is randomly formed, the
state and performance of the heating element are more advantageously managed.

[0015] In addition, by forming the form of the above pattern by using the printing method, a relatively low cost is
required, the manufacturing process is simple, and it is possible to form the precise conductive heating pattern that has
the thin line width.

[0016] In particular, in the present invention, it is possible to more simplify the manufacturing process of the heating
element by the conductive heating pattern on the resin film, and various materials and various printing methods, for
example, a roll printing process and the like may be used.

[0017] In the present invention, the printing method is an offset printing method. The printing method may use a roll
to roll method, roll to plate, plate to roll or plate to plate method.

[0018] In detail, the offset printing may be performed by using the method in which after the paste 5 is filled in the
pattern of the intaglio | by using the doctor blade 2 as the first step; the first transferring is performed by rotating the
blanket 3 (upper part of FIG. 1) and as a second step, the second transferring is performed on the resin film 4 by rotating
the blanket 3.

[0019] Inthe case of the offset printing method, because of the release property of the blanket, since most of the paste
is nearly transferred on the resin film , a separate blanket washing process is not required. The intaglio may be manu-
factured by precisely etching the glass on which the desired electric conductive heating pattern is formed, and metal or
DLC (diamond-like carbon) coating may be performed on the glass surface for the durability. The intaglio may be
manufactured by etching the metal plate.

[0020] In the present invention, in order to implement the more precise conductive heating pattern, the offset printing
method is used. FIG. 1 illustrates the offset printing method. According to FIG. 1, after the paste is filled in the pattern
of the intaglio by using the doctor blade as the first step, the first transferring is performed by rotating the blanket, and
as the second step, the second transferring is performed on the resin film by rotating the blanket.

[0021] In the present invention, it is preferable that as the conductive heating material, metal that has an excellent
thermal conductivity is used. In addition, the specific resistance value of the conductive heating pattern material is in the
range of 1 microOhm cm to 200 microOhm cm. As a detailed example of the conductive heating pattern material, copper,
silver, carbon nanotube (CNT) may be used, and silver is most preferable. In the present invention, the conductive
heating material may be used in a particle form. In the present invention, as the conductive heating pattern material,
copper particles that are coated with silver may be used.

[0022] In the present invention, the paste may further include an organic binder in addition to the above conductive
heating material so that the printing process is easily performed. It is preferable that the organic binder has a volatile
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property in the sintering process. As the organic binder, there are polyacryl resin, polyurethane resin, polyester resin,
polyolefine resin, polycarbonate resin and cellulose resin, polyimide resin, polyethylene naphthalate resin and denatured
epoxy resin, but it is not limited thereto.

[0023] In order to improve the attachment ability of the paste to the resin film or transparent substance, the paste may
further include a glass frit. The glass frit may be selected from commercial products, but it is preferable to use the
environmentally friendly glass frit that includes no lead component. In this case, it is preferable that the average diameter
of the glass frit is 2 micrometers or less and the maximum diameter thereof is 50 micrometers or less.

[0024] If necessary, a solvent may be further added to the paste. As the solvent, there are butyl carbitol acetate,
carbitol acetate, cyclohexanon, cellosolve acetate and terpineol, but it is not limited thereto.

[0025] In the present invention, in the case of when the paste that includes the conductive heating pattern material,
organic binder, glass frit and solvent is used, it is preferable that the weight ratio of the conductive heating material is
50 to 90%, the weight ratio of the organic binder is 1 to 20%, the weight ratio of the glass fritis 0.1 to 10% and the weight
ratio of the solventis 1 to 20%.

[0026] The above paste may be printed so that the line width of the line that forms the conductive heating pattern is
50 micrometers or less, much more preferably 30 micrometers or less by using the printing method. In particular, in the
case of when the line width is 30 micrometers or less, since the conductive heating pattern is not shown by the eye, it
is advantageous to ensure the view field. For example, the line width of the conductive heating pattern may be in the
range of 5 micrometers to 30 micrometers by the printing method.

[0027] In the presentinvention, the above heating pattern may be formed so that the line width and the line height are
uniform by the method or it may artificially include the different line widths or line heights. That is, in the case of when
the printing method is used by using the paste, itis possible to control the interval between lines of the conductive heating
pattern. In the pattern, since it is preferable that the opening ratio, that is, the ratio of the area of the resin film that is not
covered with the pattern is 70% or less, it is preferable that the interval between the lines of conductive heating pattern
is 30 mm or less. In the case of when the conductive heating patterns do not cross each other, it is preferable that the
interval between the lines of the conductive heating pattern is 200 micrometers or more and 30 mm or less. The height
of the line from the resin film may be printed so that it is 1 to 100 micrometers, and preferably about 3 micrometers.
[0028] The line width and line height of the heating pattern may be made uniform by the above methods. In the present
invention, the uniformity of the heating pattern may be in the range of =3 micrometers in the case of the line width and
in the range of =1 micrometer in the case of the line height.

[0029] The printing pattern may be stripe, diamond, rectangular lattice, circle, wave pattern, grid, 2-dimensional grid,
and the like as shown in FIGS. 3, 4 to 7, but is not limited to a predetermined form, and it is preferable that it is designed
so that light that is emitted from a predetermined light source does not suppress optical properties by diffraction and
interference. That is, in order to minimize the regularity of the pattern, the spacing of the tide pattern, sine wave, and
the lattice structure and the pattern where the line thickness is made nonuniform may be used. In addition, in order to
improve the optical properties, various patterns as shown in FIG. 8 may be added in addition to the above pattern. In
addition, the additional dot patterns may be irregularly formed while they are not connected to the above pattern. In this
case, it is preferable that the patterns and the dot patterns have the size of 30 micrometers or less. If necessary, the
printing pattern may be a combination of two or more patterns. In the present invention, the line that configures the
heating pattern may be formed of the straight lines, or various modifications such as curved lines, wave lines, and zigzag
lines may be feasible.

[0030] In the present invention, in the case of when the heating pattern is formed on the transparent substance by
using the following method, the line width and line height may be made uniform. According to an exemplary embodiment
of the present invention, at least a portion of the conductive heating pattern may be different from the remaining pattern.
The desired heating pattern may be obtained by this configuration. For example, in the vehicle glass, in order to ensure
the view field first in the area which corresponds to the front surface of the driver, the heating patterns of the corresponding
area and the remaining area may be different from each other. The line widths and line intervals of the printing pattern
may be different from each other so that at least a portion of the heating pattern is different from the remaining printing
pattern. Therefore, the heating may more rapidly or efficiently occur at a desired place. That is, as shown in FIGS. 9 to
11, the interval between the lines may be controlled, and as shown in FIGS. 12 to 14, much heat emission may be
obtained in the B area by using the large line width in the A and C areas and the small line width in the B area. The
heating element according to an exemplary embodiment of the present invention may include at least two areas where
the line widths or line intervals of the heating pattern are different.

[0031] According to an exemplary embodiment of the present invention, the heating element may include an area in
which the conductive heating pattern is not formed. Transmission and reception that have a predetermined frequency
can be performed by allowing at least a portion of the heating element not to form the conductive heating pattern, and
information transmission and reception may be performed between the internal space and the external space. In this
case, the area in which the conductive heating pattern is not formed may have an area that varies according to the
desired frequency of the transmission and reception. For example, in order to pass the electromagnetic wave of 1.6
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GHz that is used in the GPS, the area that has the long side that is 1/2 (9.4 cm) or more of the above wavelength is
required. The area in which the conductive heating pattern is not formed may have an area that can transmit and receive
the desired frequency, and its form is not particularly limited. For example, in the present invention, in order to pass the
electromagnetic wave, the area in which the conductive heating pattern is not formed may the heating element that is
provided with one or more semicircular areas that have the diameter of 5 to 20 cm.

[0032] According to an exemplary embodiment of the present invention, the conductive heating pattern may be black-
ened. If the paste that includes the metal material is sintered at the high temperature, metal gloss is shown, such that
the visibility may be lowered because of the reflection of light. The problem may be prevented by blackening the conductive
heating pattern. In order to blacken the conductive heating pattern, the blackening material may be added to the paste
for forming the heating pattern or the blackening treatment may be performed after the paste is printed and sintered,
thereby blackening the conductive heating pattern.

[0033] Astheblackening material that maybe added to the paste, there are metal oxide, carbon black, carbon nanotube,
black pigment, colored glass frit and the like. In this case, the composition of the paste may include 50 to 90 wt% of the
conductive heating material, 1 to 20 wt% of organic binder, 1 to 10 wt% of blackening material, 0.1 to 10 wt% of glass
frit, and 1 to 20 wt% of solvent.

[0034] When the blackening treatment is performed after the sintering, the composition of the paste may include 50
to 90 wt% of the conductive heating material, 1 to 20 wt% of organic binder, 0.1 to 10 wt% of glass frit, and 1 to 20 wt%
of solvent. The blackening treatment after the sintering includes dipping into the oxidized solution, for example, solution
that includes the Fe or Cu ion, dipping into the solution that includes halogen ions such as a chlorine ion, dipping into
hydrogen peroxide and nitric acids, and treatment using the halogen gas.

[0035] In the present invention, as the resin film, it is preferable to use the film that is formed of the polymer resin. As
the polymer resin, one or more resins that are selected from a polyacryl-based resin, polyurethane-based resin, polyester-
based resin, polyolefine-based resin, polycarbonate-based resin, cellulose-based resin, polyethylene naphthalate, PVB,
and EVA may be used. Here, the board that has the film form may be rigid or flexible.

[0036] Since the resin film is the polymer film, the conductive paste is most preferably a low sintering type silver
conductive paste. Here, the low temperature is 50 to 350°C, preferably 200°C or less, and more preferably 150°C or
less. For example, in the case of when the resin film is PET (Polyethylene Terephthalate), it is preferable that itis 150°C
or less. The thickness of the resin film may be 12.5 to 500 micrometers and preferably 50 to 250 micrometers.

[0037] As described above, after the conductive heating pattern is formed through the sintering step, the step for
forming the bus bar at both ends of the conductive heating pattern, the step for attaching the transparent substance to
at least one side of the resin film that has the conductive heating pattern, and the step for providing the power portion
that is connected to the bus bar are performed. These steps may use a method that is known in the art.

[0038] For example, the bus bar may be simultaneously formed in conjunction with the formation of the conductive
heating pattern, and may be formed by using the other printing method after the conductive heating pattern is formed.
For example, after the conductive heating pattern is formed by using the offset printing method, the bus bar may be
formed through the screen printing. In this case, it is appropriate that the thickness of the bus bar is 1 to 100 micrometers
and it is preferably 10 to 50 micrometers. If it is less than 1 micrometer, since the contact resistance between the
conductive heating pattern and the bus bar is increased, local heating may be performed at the contact portion, and if
it is less than 100 micrometers, the cost of the electrode material is increased. The connection between the bus bar and
power may be performed through soldering and physical contact to the structure that has good conductive heat emission.
[0039] The step for attaching the transparent substance to at least one side of the resin film that has the conductive
heating pattern may be performed, for example, by inserting the resin film on which the conductive heating pattern is
printed between the transparent substance and using two attachment films. The transparent substance may be a glass
or plastic substrate or a plastic film.

[0040] The heating element according to an exemplary embodiment of the present invention may include additional
transparent substance on at least one side thereof. When the additional transparent substance is attached, the attachment
film may be used. In the course of attaching them, the temperature and pressure may be controlled.

[0041] In one detailed embodiment, the attachment film is inserted between the heating element according to an
exemplary embodiment of the present invention and additional transparent substance, and they are put into the vacuum
bag, and reduced in pressure or increased in temperature or increased in temperature by using the hot roll, thus removing
the air, thereby accomplishing first attachment. In this case, the pressure, temperature and time may vary according to
the kind of the attachment film, and in general, the temperature may be gradually increased from normal temperature
to 100°C at a pressure of 300 to 700 Torr. In this case, it is preferable that the time is generally 1 hour or less. The
preliminarily attached layered structure that is first attached is subjected to the second attachment process by the
autoclave process where the temperature is increased while the pressure is added in the autoclave. The second attach-
ment varies according to the kind of the attachment film, but it is preferable that after the attachment is performed at the
pressure of 140 bar or more and the temperature in the range of 130 to 150°C for 1 to 3 hours, it is slowly cooled.
[0042] Inthe otherdetailed embodiment, the method for attaching them through one step by using the vacuum laminator
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device unlike the above two step attachment process may be used. The attachment may be performed by stepwisely
increasing the temperature to 80 to 150°C and cooling them so that the pressure is lowered (- 5 mbar) until the temperature
is 100°C and thereafter the pressure is added (- 1000 mbar).

[0043] Here, any material that has an adhesive strength and is transparent after attaching may be used as the material
of the adhesive film. For example, the PVB film, EVA film, PU film and the like may be used, but is not limited thereto.
The adhesive film is not particularly limited, but it is preferable that its thickness is in the range of 100 micrometers to
800 micrometers.

[0044] In the above method, the additional attached transparent substance may be formed of only the transparent
substance and may be formed of the transparent substance that is provided with the conductive heating pattern that is
manufactured as described above. The additional transparent substance may be a glass or plastic substrate or a plastic
film.

[0045] In addition, another exemplary embodiment of the present invention provides a heating element according to
claim 5. The heating element may include additional transparent substance on at least one side thereof. The transparent
substance may be a glass or plastic substrate or a plastic film.

[0046] The conductive heating pattern that is formed by the printing method may slightly vary according to the kind of
the paste or the printing method, but the surface thereof may be rounded by the surface tension. This surface shape
may not be formed by a known photolithography method. The vertical cross section of the pattern that is rounded may
be a lenticular lens. It is preferable that the angle between the tangent at the contact point between the pattern and the
surface of resin film and the surface of the resin film is 80° or less, preferably 75° or less, and more preferably 60° or
less. It is preferable that in the rounded upper surface of the vertical cross section of the pattern, the straight line area
is 1/50 or less in a circumference direction.

[0047] Theline width of the conductive heating pattern of the heating elementis 50 micrometers or less, more preferably
30 micrometers or less, much more preferably 25 micrometers or less, and the interval between the lines is 30 mm or
less, and the height of the line is 1 to 100 micrometers, and more preferably about 3 micrometers.

[0048] The heating element according to an exemplary embodiment of the present invention may to the power for
heat emission, and In this case, the heating amount is 100 to 700 W per m2, and preferably 200 to 300 W. Since the
heating element according to an exemplary embodiment of the present invention has excellent heating performance at
the low voltage, for example, 30 V or less, and preferably 20 V or less, it may be usefully used in vehicles and the like.
The resistance of the heating element is 5 ohm/square or less, preferably 1 ohm/square or less, and more preferably
0.5 ohm/square or less.

[0049] The heating element according to an exemplary embodiment of the present invention may have a shape of
curved surface.

[0050] In the heating element according to an exemplary embodiment of the present invention, it is preferable that the
opening ratio of the conductive heating pattern, that is, the area ratio of the resin film that is not covered with the pattern
is 70% or more. For the uniform heating and visibility of the heating element, it is preferable that the opening ratio of the
pattern is constant in the unit area. It is preferable that the permeability deviation of the heating element is 5% or less
in respects to a predetermined circle that has the diameter of 20 cm. In this case, the heating element may prevent the
local heat emission. In addition, in the heating element, after the heat emission, the standard deviation of the surface
temperature of the transparent substance is within 20%, and preferably after the heat emission, within 10% for 5 min.
[0051] Since the heating element according to an exemplary embodiment of the present invention has the conductive
heating pattern that is formed by using, five or more pattern lines may be disposed per 1 cm of the length of the bus bar.
[0052] FIG. 2 illustrates the detailed embodiment of the heating element for vehicles. It is assumed that the heating
amount is 200 to 300 W, in the case of when the hot line where the line width is 20 micrometers and the height is 1.5
micrometers is formed in conjunction with the drawings, if three hot lines per 1 mm, that is, the hot line where the pitch
is about 330 micrometers is formed, a desired performance is implemented. In this case, the permeability is 310/330 =
93.9%, which is sufficient to be used for vehicles. In addition, in the case of when specific resistance of the hot line
material is two times higher, if the pitch is 165 micrometers, since the permeability is 87.8% while the same heating
amount is obtained, this is the permeability that is enough to be used for vehicles.

[0053] The heating element that has the stripe shape according to FIG. 2 has the following physical properties.

R (0) = p* (Ly/n A) = p* (Ly*p)/ (L, * w * h)

Ar (%) = (1-w/p) *100
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R : resistance between bus bars

Ar : opening ratio

P : specific resistance of the hot line (QQcm)

L1 : interval between bus bars (cm)

N : number of the hot line

A : cross-sectional area of the conductive line (cm2)
P : interval between hot lines (cm)

L2 : length of the bus bar (cm)

W : height of the hot line (cm)

H : height of the hot line (cm)

[0054] That s, in the case of when the line width w of the hot line is 20 micrometers, the height h is 1.5 micrometers,
specific resistance p is 3*10-6 Qcm, the interval p between the lines is 300 micrometers, L1is 1 m,and L2is 1 m, Ris
0.3Q, andthe openingratiois 93.3%, and atthis time, if 12V is applied to both terminals, heat emission of 480 W is ensured.
[0055] The heating element according to the exemplary embodiments of the present invention may be applied to glass
that is used for various transport means such as vehicles, ships, railroads, high-speed railroads, and airplanes, houses
or other buildings. In particular, since the heating element according to the exemplary embodiments of the present
invention has an excellent heating property at a low voltage, can minimize side effects by diffraction and interference of
single light source after sunset, and can be invisible in the above line width, unlike the known technology, it may be
applied to the front window for transport means such as vehicles.

[Mode for Invention]

[0056] Hereinafter, the present invention is illustrated through Examples, but the scope of the present invention is not
limited by them.

Example 1

[0057] As the silver paste, the silver paste for low temperature sintering that is manufactured by Fujikura, Co., Ltd.
was used. As the intaglio, a glass that had patterns that had the interval of 300 micrometers, the width of 20 micrometers,
and the depth of 7.5 micrometers and were orthogonally formed in a grid manner was used.

[0058] After the polyester-based primer was bar coated on the PET film (thickness of 125 micrometers), it was dried
for 2 min to perform the primer treatment. After the grid manner silver pattern was formed by using the manner shown
in FIG. 1 and the offset printer, the silver line was formed by sintering it at 150°C for 30 min. In this case, the interval of
the formed silver line was 300 micrometers, the width was 25 micrometers, the height was 1.5 micrometers, and the
opening ratio was 84%. After the substrate was cut in the size of 275 mm X 270 mm, it was disposed between the EVA
that had the thickness of 400 micrometers, and the attachment glass was manufactured by putting the complex between
glasses that had the thickness of 3 mm and the size of 270 mm X 270 mm and attaching them under 5 atm at 140°C
for 30 min. The bus bar was formed by contacting the portion that was disposed outside the attachment glass in the
long axis direction with the copper strip by using the clip. In this case, the resistance between both terminals was 5.4
ohm. In this case, when the voltage of 13 V was applied, the heating amount was 38 W (510 W/mZ2). As a result of the
measurement of the heating phenomenon by using the IR vision camera, the temperature was increased from 20°C to
50°C within 5 min. In addition, the temperature deviation percentage value that was obtained by dividing the difference
between the maximum value and the minimum value of the temperatures that were measured 20 points within the heating
area by the average value was 7% or less for the measurement time.

Claims
1. A method for manufacturing a heating element, the method comprising:

determining a form of a pattern in which a line width is 50 micrometers or less and an opening ratio is in the
range of 70% to 99%;

printing a paste (5) that includes the conductive heating material according to the determined pattern on at least
one side of a resin film(4);

forming a conductive heating pattern by sintering the printed paste (5) that includes the conductive heating
material;

forming bus bars on both sides of the conductive heating pattern;
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attaching a transparent substance to at least one side of the resin film (4) that has the conductive heating pattern;
and

providing a power portion that is connected to the bus bars;

wherein the pattern is configurated so that spacing or line thickness is irregular,

the printing uses an offset printing method, and

a visible light transmittance deviation of the heating element is 5% or less in respects to a predetermined circle
that has the diameter of 20 cm.

The method for manufacturing a heating element according to claim 1, wherein the printing is performed so that an
interval between lines of the printing patterns is 30 mm or less after sintering, and a height of the line from the surface
of the transparent substrate is in the range of 1 to 100 micrometers.

The method for manufacturing a heating element according to claim 1, wherein the pattern is one or more combination
patterns of stripe, diamond, lattice, circle, wave pattern, grid, 2-dimensional grid, tide pattern and sine wave.

The method for manufacturing a heating element according to claim 1, further comprising layering and attaching
additional transparent substance on at least one side of the heating element.

A heating element obtained by the method according to any one of claims 1 to 4, the heating element comprising:

a) a resin film (4);

b) a conductive heating pattern (5) that is disposed on at least one side of the resin film (4), a line width of the
pattern being 50 micrometers or less, an opening ratio of the pattern being 70% to 99%;

c) bus bars that are disposed on both ends of the conductive heating pattern;

d) a power portion that is connected to the bus bars; and

e) a transparent substance that is provided on at least one side of the resin film on which the conductive heating
pattern is formed;

wherein the pattern is configurated so that spacing or line thickness is irregular,

the conductive heating pattern is formed by using an offset printing method, and

a visible light transmittance deviation of the heating element is 5% or less in respects to a predetermined circle that
has the diameter of 20 cm.

The heating element according to claim 5, wherein an interval between lines of the conductive heating patterns is
30 mm or less, and a height of the line from the surface of the transparent substrate is in the range of 1 to 100
micrometers.

The heating element according to claim 5, wherein a temperature deviation within 5 min after a heating operation
is 10% or less by a transmittance deviation of the conductive heating pattern of 5% or less in respect to a predeter-

mined circle that has the diameter of 20 cm.

The heating element according to claim 5, wherein 5 or more pattern lines are disposed per 1 cm of the length of
the bus bar.

The heating element according to claim 5, wherein the heating element includes at least two areas that have different
conductive heating patterns.

The heating element according to claim 5, wherein the heating element includes an area in which the conductive
heating pattern is not formed so that the area transmits and receives a predetermined frequency.

The heating element according to claim 5, wherein the conductive heating pattern is blackened.

The heating element according to claim 5, wherein the heating element includes an additional transparent substance
that is provided on c) the heating pattern.

The heating element according to claim 5, wherein the transparent substrate is a glass or plastic substrate.

The heating element according to claim 5, wherein the heating element is for a front window of vehicles.
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Patentanspriiche

1.

Verfahren zum Herstellen eines Heizelementes, wobei das Verfahren umfasst:

Bestimmen einer Form eines Musters, in welchem eine Linienbreite 50 Mikrometer oder weniger ist und ein
Offnungsverhéltnis in dem Bereich von 70% bis 99% ist;

Drucken einer Paste (5), welche ein leitfahiges Heizmaterial entsprechend dem bestimmten Muster auf minde-
stens einer Seite eines Harzfilmes (4) einschlief3t;

Bilden eines leitfahigen Heizmusters durch Sintern der Druckpaste (5), welche das leitfahige Heizmaterial ein-
schliel3t;

Bilden von Sammelschienen auf beiden Seiten des leitfahigen Heizmusters;

Befestigen einer transparenten Substanz an mindestens einer Seite des Harzfilmes (4), welcher das leitfahige
Heizmuster aufweist; und

Bereitstellen eines Leistungsteils, welches mit den Sammelschienen verbunden ist;

wobei das Muster so konfiguriert ist, dass Abstand oder Liniendicke unregelmaRig ist, das Drucken ein Offset-
druckverfahren verwendet, und

eine Transmissionsabweichung sichtbaren Lichts des Heizelementes 5% oder weniger, in Bezug zu einem
vorbestimmten Kreis, welcher einen Durchmesser von 20 cm hat, ist.

Verfahren zum Herstellen eines Heizelementes nach Anspruch 1, wobei das Drucken so durchgefiihrt wird, dass
ein Intervall zwischen Linien der Druckmuster 30 mm oder weniger nach dem Sintern ist, und eine H6he der Linie
von der Oberflache des transparenten Substrats in dem Bereich von 1 bis 100 Mikrometer ist.

Verfahren zum Herstellen eines Heizelementes nach Anspruch 1, wobei das Muster ein oder mehrere Kombinati-
onsmuster aus Streifen, Karo, Gitter, Kreis, Wellenmuster, Netz, zweidimensionalem Netz, Wechselmuster und
Sinuswelle ist.

Verfahren zum Herstellen eines Heizelementes nach Anspruch 1, weiter umfassend Schichten und Befestigen
zusatzlicher transparenter Substanz auf mindestens einer Seite des Heizelementes.

Heizelement, erhalten durch das Verfahren nach einem der Anspriiche 1 bis 4, wobei das Heizelement umfasst:

a) einen Harzfilm (4);

b) ein leitfahiges Heizmuster (5), welches auf mindestens einer Seite des Harzfilmes (4) angeordnet ist, wobei
die Linienbreite des Musters, 50 Mikrometer oder weniger ist und das Offnungsverhéltnis des Musters, 70%
bis 99% ist;

c) Sammelschienen, welche an beiden Enden des leitfahigen Heizmusters angeordnet sind;

d) ein Leistungsteil, welches mit den Sammelschienen verbunden ist; und

e) eine transparente Substanz, welche auf mindestens einer Seite des Harzfilms bereitgestellt ist, auf welchem
das leitfahige Heizmuster gebildet ist;

wobei das Muster so konfiguriert ist, dass Abstand oder Liniendicke unregelmaRig ist,

das leitfahige Heizmuster durch Verwenden eines Offsetdruckverfahrens gebildet ist, und

die Transmissionsabweichung sichtbaren Lichts des Heizelementes 5% oder weniger, in Bezug auf einen vorbe-
stimmten Kreis, der den Durchmesser von 20 cm hat, ist.

Heizelement nach Anspruch 5, wobei das Intervall zwischen Linien des leitfahigen Heizmusters 30 mm oder weniger
ist, und die Hohe der Linie von der Oberflache des transparenten Substrats in dem Bereich von 1 bis 100 Mikrometer
ist.

Heizelement nach Anspruch 5, wobei eine Temperaturabweichung innerhalb 5 min nach einem Heizbetrieb 10%
oder weniger ist, durch eine Transmissionsabweichung des leitfahigen Heizmusters von 5% oder weniger, in Bezug

auf einen vorbestimmten Kreis, der den Durchmesser von 20 cm hat.

Heizelement nach Anspruch 5, wobei 5 oder mehr Musterlinien pro 1 cm der Lange der Sammelschiene angeordnet
sind.

Heizelement nach Anspruch 5, wobei das Heizelement mindestens zwei Bereiche, die verschiedene leitfahige
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Heizmuster haben, einschlief3t.

Heizelement nach Anspruch 5, wobei das Heizelement einen Bereich einschlief3t, in welchem das leitfahige Heiz-
muster nicht so gebildet wird, dass der Bereich eine vorbestimmte Frequenz Gbermittelt und empfangt.

Heizelement nach Anspruch 5, wobei das leitfahige Heizmuster geschwarzt ist.

Heizelement nach Anspruch 5, wobei das Heizelement eine zusatzliche transparente Substanz enthalt, welche auf
dem Heizmuster c) bereitgestellt ist.

Heizelement nach Anspruch 5, wobei das transparente Substrat ein Glas- oder Plastiksubstrat ist.

Heizelement nach Anspruch 5, wobei das Heizelement fur eine Frontscheibe von Fahrzeugen ist.

Revendications

1.

Procédé de fabrication d’'un élément chauffant comportant les étapes qui consistent:

a déterminer une forme de réseau dont la largeur des lignes est égale ou inférieure a 50 micrometres et dont
le rapport de la surface non recouverte par celui-ci est compris entre 70% et 99%;

a imprimer une péate (5) qui comprend I'élément chauffant conducteur conformément au réseau déterminé sur
au moins I'un des cbtés d’une pellicule de résine (4);

a former un réseau de chauffage conducteur en frittant la pate imprimée (5) qui comprend I'élément chauffant
conducteur;

a former des conducteurs principaux sur les deux cétés du réseau de chauffage conducteur;

a attacher une substance transparente sur au moins 'un des c6tés de la pellicule de résine (4) qui comprend
I'élément chauffant conducteur; et

a prévoir une unité d’alimentation qui est connectée aux conducteurs principaux;

caractérisé en ce que le réseau est configuré de maniére a ce que I'espacement ou I'épaisseur des lignes
seront irréguliers,

en ce que I'impression se fait par un procédé en offset, et

en ce que I'écart du facteur de transmission de la lumiéere visible par I'élément chauffant est égal ou inférieur
a 5% par rapport a un cercle prédéterminé de 20 cm de diamétre.

Procédé de fabrication d’'un élément chauffant selon la revendication 1, caractérisé en ce que I'impression est
réalisée de maniere a ce que l'intervalle entre les lignes des réseaux imprimés sera égal ou inférieur a 30 mm apres
frittage, et a ce que ce que la hauteur des lignes au-dessus de la surface du substrat transparent sera comprise
entre 1 et 100 micromeétres..

Procédé de fabrication d’un élément chauffant selon la revendication 1, caractérisé en ce que le réseau comporte
un ou plusieurs styles combinés a partir de raies, de losanges, de treillis, de cercles, de formes ondulées, de grilles,
de grilles bidimensionnelles, en forme de marées et de sinusoides.

Procédé de fabrication d’'un élément chauffant selon la revendication 1, comportant par ailleurs les étapes qui
consistent a stratifier et a attacher une substance transparente supplémentaire sur au moins I'un des cbtés de
I'élément chauffant.

Elément chauffant réalisé par le procédé selon 'une quelconque des revendications 1 a 4, I'élément chauffant
comprenant:

a) une pellicule de résine (4);

b) un réseau de chauffage conducteur (5) disposé sur au moins I'un des cotés de la pellicule de résine (4), la
largeur des lignes du réseau étant égale ou inférieure a 50 micromeétres et le rapport de la surface non recouverte
par celui-ci étant compris entre 70% et 99%;

c) des conducteurs principaux disposés aux deux extrémités du réseau de chauffage conducteur;

d) une unité d’alimentation qui est connectée aux conducteurs principaux; et

e) une substance transparente prévue sur au moins I'un des c6tés de la pellicule de résine sur laquelle est

10



10

15

20

25

30

35

40

45

50

55

10.

1.

12.

13.

14.

EP 2 275 389 B1
formé le réseau de chauffage conducteur;

caractérisé en ce que le réseau est configuré de maniére a ce que I'espacement ou I'épaisseur des lignes seront
irréguliers,

en ce que le réseau de chauffage conducteur est formé par un procédé d’'impression en offset, et

en ce que 'écart du facteur de transmission de la lumiére visible par I'élément chauffant est égal ou inférieur a 5%
par rapport a un cercle prédéterminé de 20 cm de diamétre.

Elément chauffant selon la revendication 5, caractérisé en ce que l'intervalle entre les lignes des réseaux de
chauffage conducteurs sera égal ou inférieur a 30 mm, et en ce que la hauteur des lignes au-dessus de la surface
du substrat transparent sera comprise entre 1 et 100 micrométres.

Elément chauffant selon la revendication 5, caractérisé en ce que I'écart de température dans les 5 minutes qui
suivent le chauffage est égal ou inférieur a 10%, et en ce que I'écart du facteur de transmission par I'élément

chauffant conducteur est égal ou inférieur a 5% par rapport a un cercle prédéterminé de 20 cm de diameétre.

Elément chauffant selon la revendication 5, caractérisé en ce que 5 lignes ou davantage du réseau sont disposées
sur chaque centimeétre de longueur du conducteur principal.

Elément chauffant selon la revendication 5, caractérisé en ce que I'élément chauffant comprend au moins deux
zones comportant des réseaux de chauffage conducteurs différents.

Elément chauffant selon la revendication 5, caractérisé en ce que I'élément chauffant comprend une zone dans
laquelle le réseau de chauffage conducteur n’est pas formé, de sorte que cette zone transmet et regoit une fréquence
prédéterminée.

Elément chauffant selon la revendication 5, caractérisé en ce que le réseau de chauffage conducteur est noirci.

Elément chauffant selon la revendication 5, caractérisé en ce que I'’élément chauffant comprend une substance
transparente supplémentaire qui est prévue sur c) le réseau de chauffage.

Elément chauffant selon la revendication 5, caractérisé en ce que le substrat transparent est un substrat en verre
ou en matiere plastique.

Elément chauffant selon la revendication 5, caractérisé en ce que I'élément chauffant est destiné a un pare-brise
de voiture.

1"



EP 2 275 389 B1

[Figure 1]
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[Figure 2]

[Figure 3]
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[Figure 4]

[Figure 5}
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[Figure 6]
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[Figure 8]
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(Figure 11]
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