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(54) ELECTROMAGNETIC HEATING DEVICE

(57) The present application provides an electro-
magnetic heating device. The electromagnetic heating
device comprises: a frame, the frame having an annular
shape; a support beam, disposed inside of the frame,
each of two ends of the support beam being connected to
the frame; and a coil disc, one end of the coil disc being
connected to the frame, and the other end being con-
nected to the support beam. The arrangement of the
support beam can reduce materials used for positioning
and installation structures while meeting positioning re-
quirements of the coil disc, to reduce the costs and weight
of the electromagnetic heating device. In addition, com-
pared with the technical solution in which plates are
secured and installed on the inner side of the frame,
installing a support beam on the inner side of the frame
is less difficult, and can reduce the complexity of the
assembly structure, and further reduce the process com-
plexity and production costs of the electromagnetic heat-
ing device. Hence, the technical defects of heavy product

weight and high costs in the prior art are overcome.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Chinese Pa-
tent Application No. 202222333225.1 filed with China
National Intellectual Property Administration on Septem-
ber 2, 2022 and entitled "ELECTROMAGNETIC HEAT-
ING DEVICE", the entire contents of which are herein
incorporated by reference.

FIELD

[0002] The present application relates to the technical
field of electromagnetic heating, and specifically relates
to an electromagnetic heating device.

BACKGROUND

[0003] In related art, a plurality of coil discs are installed
in a multi-head stove. In order to support the plurality of
coil discs, it is necessary to set up a plate member to
support them. But the plate member for positioning in-
creases the production cost and assembly complexity of
the product, and the plate member further increase the
weight of the entire machine.
[0004] Therefore, how to overcome the above techni-
cal defects has become a technical problem that needs to
be solved urgently.

SUMMARY

[0005] The present application aims to solve at least
one of the technical problems in the prior art.
[0006] Therefore, one aspect of the present application
provides an electromagnetic heating device.
[0007] In view of this, the present application provides
an electromagnetic heating device. The electromagnetic
heating device comprises: a frame, and the frame has an
annular shape; a support beam, disposed inside of the
frame, and both of two ends of the support beam are
connected to the frame; and a coil disc, with one end
connected to the frame, and the other end connected to
the support beam.
[0008] The electromagnetic heating device defined in
the present application comprises the frame and the coil
disc. Specifically, the frame serves as the main frame
structure of the electromagnetic heating device, and is
configured to position and support other functional com-
ponents of the electromagnetic heating device. And, the
frame has an annular shape, and the functional compo-
nents are arranged on the inner side of the frame. The coil
disc is installed on the inner side of the frame. Once
powered on, the coil disc can generate an electromag-
netic field. Under the effect of the electromagnetic field, a
target container gradually heats up, and then the food
ingredients contained inside are heated by the high tem-
perature target container to cook finished food. When the

electromagnetic heating device is a multi-head stove,
there are a plurality of coil discs, and the plurality of coil
discs need to be fixed at different predetermined installa-
tion positions within the frame respectively.
[0009] In related art, it is necessary to first install a
horizontally-placed mounting plate inside a housing.
Subsequently, the coil disc is placed above the mounting
plate and the mounting plate can support and position the
coil disc. However, the mounting plate that covers the
entire internal space is relatively large in size, then con-
sumes a large amount of materials, and then this leads to
an increase in the product cost. Moreover, the mounting
plate significantly increases the weight of the product,
which is not conducive to the lightweight design of the
product, thus affecting product practicality.
[0010] In response to this, the electromagnetic heating
device defined in the present application is provided with
a support beam. The support beam is installed on the
inner side of the frame, with both ends fixed to the frame.
After assembly, the support beam is horizontally ar-
ranged within the inner space of the frame. Based on
this, the first end of the coil disc is connected to the frame,
and the second end of the coil disc is connected to the
support beam. After the installation of the coil disc is
completed, the two ends of the coil disc are respectively
supported by the frame and the support beam, and the
middle section of the coil disc is suspended, and the coil
disc is jointly supported by the frame and the support
beam.
[0011] Thus, by arranging the support beam, the pre-
sent application can reduce the material usage of the
positioning and installing structures while meet the po-
sitioning requirements of the coil disc, to reduce the cost
and weight of the electromagnetic heating device. More-
over, compared with the technical solution of securing
and installing a plate member on the inner side of the
frame, installing the support beam on the inner side of the
frame is less difficult, and can reduce the complexity of
the assembly structure, to further lower the process
complexity and production cost of the electromagnetic
heating device. As a result, the technical defects of high
product weight and high cost existing in related art are
overcome. Furthermore, the technical effects of optimiz-
ing the positioning structure of the coil disc, enhancing
the practicality of the electromagnetic heating device,
reducing the cost of the electromagnetic heating device,
and improving the market competitiveness of the product
are achieved.
[0012] Specifically, the extension direction of the sup-
port beam on the inner side of the frame and the number
of the support beam installed inside on the inner side of
the frame can be adjusted in a targeted manner accord-
ing to the distribution requirements of the coil disc and the
size of the coil disc. For this, this technical solution does
not impose rigid restrictions on the number of the support
beam and the extension direction of the support beam. It
only needs to meet the basic requirement of jointly po-
sitioning the coil disc in cooperation with the frame.
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[0013] In addition, the electromagnetic heating device
provided in the present application may further have the
following additional technical features:
[0014] In some technical solutions, the frame com-
prises: two first edges, and the two first edges are spaced
apart from each other, and the two ends of the support
beam are connected to the two first edges respectively;
two second edges, and the two second edges are spaced
apart from each other, and the first edges and the second
edges connected end to end and enclose a frame.
[0015] In this technical solution, the frame is rectan-
gular, and the rectangular frame is enclosed by two first
edges and two second edges. And, the two first edges are
arranged parallel and opposite to each other, the two
ends of one second edge are connected to the first ends
of the two first edges, and the two ends of the other
second edge are connected to the second ends of the
two first edges, thus enclosing a rectangular frame
through the first edges and the second edges connected
end to end. The two ends of the support beam are
connected to the two first edges respectively, to divide
the space on both sides of the support beam that can be
used for positioning and installing the coil disc. Specifi-
cally, the coil discs arranged on the left and right sides of
the support beam can connect the first ends to the first
edges and connect the second ends to the support beam,
and can further connect the first ends of the coil discs to
the second edges and connect the second ends to the
support beam. For this, this technical solution does not
impose rigid restrictions on the installation method for the
coil disc, and it only needs to meet the requirements that
the coil discs are distributed on both sides of the support
beam and jointly supported by the support beam and the
frame.
[0016] By connecting the two ends of the support beam
to the two opposite edges of the rectangular frame re-
spectively, when the electromagnetic heating device
comprises a plurality of coil discs, it provides convenient
conditions for arranging the coil discs in an array, to form
multiple regular and evenly distributed heating areas.
Compared with the technical solution of connecting
two adjacent edges with the support beam, this installa-
tion method for the support beam can enhance the
strength of the overall structure composed of the frame
and the support beam, and reduce the possibility of the
deformation of the rectangular frame during the installa-
tion of the coil discs or the operation process. Conse-
quently, the technical effects of reducing the difficulty of
coil disc arrangement and improving the reliability of the
electromagnetic heating device are achieved.
[0017] In some technical solutions, the support beam is
spaced apart from the second edges; one end of the coil
disc is connected to the support beam, and the other end
is connected to the second edges.
[0018] In this technical solution, following the previous
technical solution, the first edges are the long edges of
the rectangular frame, and the second edges are the
short edges of the rectangular frame. The support beam

is fixed between the two first edges, and is spaced apart
from the two second edges. Based on this, one end of the
coil disc is fixed to the second edges, and the other end is
fixed to the support beam, and the middle section of the
coil disc is suspended between the second edges and the
support beam. Evidently, this layout allows the coil disc to
be horizontally placed between the short edges of the
rectangular frame and the support beam. As a result, the
support beam can effectively support the coil discs on
both the left and right sides simultaneously, to increase
the number of coil discs that can be arranged in the
electromagnetic heating device. This makes the struc-
ture more suitable for the multi-head stove.
[0019] In some technical solutions, two coil discs form
a group, and the two coil discs in the same group are
symmetrically distributed.
[0020] In this technical solution, two coil discs are
grouped together, and the installation method for the
two coil discs in the same group is described. Specifically,
the two coil discs in the same group are symmetrically
distributed on the left and right sides of the support beam.
And, one coil disc is connected to the second edge on the
left side of the support beam, and the other coil disc is
connected to the second edge on the right side of the
support beam. This arrangement can create heating
areas that are symmetrically distributed on the left and
right sides of the electromagnetic heating device, similar
to a conventional stove, and thus this provides conveni-
ent conditions for users to cook food simultaneously
above the two heating areas. Consequently, the technical
effects of enhancing the arrangement compactness of
the coil discs, improving the practicality of the electro-
magnetic heating device, and enhancing the user experi-
ence are achieved.
[0021] In some technical solutions, the electromag-
netic heating device comprises a plurality of groups of
coil discs, and the plurality of groups of coil discs are
distributed along the extension direction of the support
beam.
[0022] In this technical solution, following the previous
technical solution, the electromagnetic heating device
comprises a plurality of groups of coil discs, and the
plurality of groups of coil discs are distributed along the
extension direction of the support beam to form an array
on the electromagnetic heating device. The number of
rows in the array corresponds to the number of groups of
the coil discs, while the number of columns remains
constant at two. This layout maximizes the utilization of
the space at the internal side of the rectangular frame, to
increase the number of coil discs without altering the size
of the frame. Consequently, the technical effects of en-
hancing the structural compactness of the electromag-
netic heating device and providing convenient conditions
for the miniaturized design of the electromagnetic heat-
ing device.
[0023] In some technical solutions, the coil discs are
located on the top of the support beam, and the support
beam is configured to support the coil discs.
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[0024] In this technical solution, the support manner
provided by the support beam is explicitly defined. Spe-
cifically, the end portion of the coil disc is placed on the
support beam, to support the coil disc through the support
beam and prevent the coil disc from collapsing due to its
own weight. Correspondingly, the other end of the coil
disc is placed on the frame, and then the coil disc is jointly
supported by the frame and the support beam. Com-
pared with the connection manner of end-to end, placing
the coil disc on the support beam can enhance the
positioning reliability of the coil disc and avoid the pro-
blem of damaging the end-to-face butt joint structure due
to the self-weight of the coil disc. Furthermore, during
assembly, the coil disc can be first placed on the support
beam and the frame, and then moved to a predetermined
position before conducting connection. Compared with
the connection manner of end-to-end, this structural
layout provided in this technical solution can reduce
disassembly and assembly complexity of the coil disc,
then improve the production efficiency of the electromag-
netic heating device and lower the maintenance difficulty
of the electromagnetic heating device.
[0025] In some technical solutions, the support beam is
a plate member. The long edge of the support beam
bends in the direction away from the coil disc, and forms
a folded edge.
[0026] In this technical solution, the support beam is a
plate member, and specifically, the support beam can be
manufactured through a casting or stamping process.
And, the long edges of the support beam, namely the left
and right side edges of the support beam, bend in the
direction away from the coil disc. Taking the previous
technical solution of placing the coil disc on the support
beam as an example, the left and right long edges of the
support beam bend towards the bottom to form a folded
edge that is in line with the extension direction of the
support beam.
[0027] By constructing a folded edge, the bending and
torsional resistance of the support beam can be en-
hanced. This prevents the support beam from bending
or even breaking under the gravity of plurality of coil discs,
to achieve the technical effects of increasing the struc-
tural strength of the support beam, improving the relia-
bility of the electromagnetic heating device, and reducing
the product failure rate.
[0028] In some technical solutions, when the support
beam is sectioned by a plane perpendicular to the direc-
tion of its extension direction, the folded edge appears to
be circular in the cross section.
[0029] In this technical solution, the shape of the folded
edge is defined. Specifically, when the support beam is
sectioned by a plane perpendicular to its extension direc-
tion, a cross section of the support beam can be obtained.
In this cross section, the folded edges bending downward
at both ends of the support beam are circular, to form
column-shaped folded edges. The possibility of stress
concentration on the column-shaped folded edges is
relatively low, by defining the shapes of the cross sections

of the folded edges to be circular, the bending and tor-
sional resistance of the folded edges can be further
enhanced to ensure that the support beam can bear
the weight of plurality of coil discs. Thus, the technical
effects of improving the structural strength of the support
beam and reducing its failure rate are achieved.
[0030] In some technical solutions, the diameters of
the folded edges are greater than or equal to 6mm while
less than or equal to 12mm.
[0031] In this technical solution, the size of the column-
shaped folded edge is defined. Specifically, the diameter
of the column-shaped folded edge should be greater than
or equal to 6mm. Limiting the diameter of the column-
shaped folded edge to be greater than or equal to 6mm
can avoid that the column-shaped folded edge with a too
small size cannot bear the weight of plurality of coil discs,
thus preventing the support beam from bending or even
breaking.
[0032] Furthermore, the diameter of the column-
shaped folded edge further needs to be less than or equal
to 12mm. Limiting the diameter of the column-shaped
folded edge to be less than or equal to 12mm can reduce
the occupation of the space below the support beam by
the column-shaped folded edge on the basis of meeting
the need of bending and torsional resistance, and the
possibility of interference between the column-shaped
folded edge and the electrical structure at the bottom can
be decreased, thus avoiding the forced increase in pro-
duct size due to the overly large size of the folded edge. At
the same time, limiting the diameter of the column-
shaped folded edge to be less than or equal to 12mm
can further reduce material usage, and to reduce the self-
weight and cost of the support beam. As a result, the
technical effects of improving the reliability of the support
beam, reducing its production cost, and providing con-
venient conditions for the miniaturized and lightweight
design of the electromagnetic heating device are
achieved.
[0033] In some technical solutions, the support beam
comprises a mounting hole, and the coil disc is partially
inserted into the mounting hole.
[0034] In this technical solution, the support beam is
provided with the mounting hole penetrating vertically
through the support beam, and a protrusion with a shape
matching the mounting hole is correspondingly provided
on the bottom of the coil disc. During assembling the coil
disc, the protrusion is aligned with and inserted into the
mounting hole. Correspondingly, an inserting hole is
further disposed in the frame, into which the protrusion
at the bottom of the other end of the coil disc is inserted, to
precisely locate the coil disc at a predetermined mounting
position. This positioning structure has the advantage of
low complexity and convenient disassembling and as-
sembling, and can significantly reduce the assembly
complexity and maintenance difficulty of the coil disc.
[0035] Furthermore, the protrusion has an interference
fit with the mounting hole in the support beam, and further
has an interference fit with the inserting hole in the frame.
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By setting this interference fit relationship, it is possible to
prevent the misalignment of the coil disc during operation
and avoid abnormal noises from the coil disc. Thus, the
technical effect of improving the positioning accuracy of
the coil disc is achieved.
[0036] In some technical solutions, the electromag-
netic heating device further comprises: a limiting platform
connected to the frame; a positioning column arranged
on the limiting platform; and a positioning hole arranged
in the support beam and sleeved on the positioning
column, and the support beam abuts against the limiting
platform.
[0037] In this technical solution, the connection struc-
ture between the support beam and the frame is de-
scribed. Specifically, a limiting platform is provided on
the inner annular surface of the frame, and a positioning
column is arranged on the top of the limiting platform.
Correspondingly, a positioning hole with a size matching
the positioning column is provided in the end portion of
the support beam. During the assembly process, the
positioning hole is aligned with the positioning column
and then the support beam is pressed down, and the
support beam is sleeved on the positioning column until
the bottom surface of the support beam abuts against the
upper end surface of the limiting platform, thus complet-
ing the pre-assembly of the support beam. Subsequently,
the support beam is fixed on the limiting platform with a
connecting member such as a screw.
[0038] Compared with the technical solution of end-to-
end of the support beam to the inner side of the frame, the
limiting platform can provide support for the support
beam, thus preventing the support beam, which bears
the weight of the coil disc, from falling off the frame.
Meanwhile, this structure has the advantages of low
structural complexity and easy disassembly and assem-
bly, which is conducive to improving production efficiency
and reducing maintenance difficulty.
[0039] In some technical solutions, the support beam
comprises a groove, and the positioning hole is located in
the groove.
[0040] In this technical solution, a groove is provided in
the end portion of the support beam, and the groove is
recessed in the direction away from the coil disc. The
groove can be formed by stamping. On this basis, the
positioning hole is provided in the groove, that is, the
contact area between the limiting platform and the sup-
port beam is at the bottom of the groove. By setting the
sunken groove, the structural strength of the part of the
support beam in contact with the limiting platform can be
improved. The inclined side walls of the groove can bear
the weight of the coil disc, to reduce the possibility of the
collapsing of the support beam. Thus, the technical ef-
fects of optimizing the structural strength of the support
beam and improving the reliability of the electromagnetic
heating device are achieved.
[0041] In some technical solutions, the electromag-
netic heating device further comprises a bottom plate
connected to the frame. The bottom plate is located at the

bottom of the support beam and the coil disc.
[0042] In this technical solution, the electromagnetic
heating device is further provided with a bottom plate, and
the bottom plate is connected to the frame and configured
to cover the opening in the bottom of the annular frame.
The frame and the bottom plate enclose a cavity, and
electrical members such as a controller and a circuit
board are placed in the cavity, to protect the electrical
members by the bottom plate and the frame, and reduce
the probability of the damage of the electrical members.
[0043] In some technical solutions, the bottom plate is
spaced apart from the support beam, and the bottom
plate is further spaced apart from the coil disc.
[0044] In this technical solution, the bottom plate is
spaced apart from the support beam, and the coil disc
is spaced apart from the bottom plate. That is, the middle
sections of the support beam and the coil disc are sus-
pended. Under this structural layout, there is an installa-
tion space under the support beam and the coil disc,
where the power supply circuit and control circuit con-
nected to the coil disc can be arranged. Consequently,
the technical effects of improving the structural compact-
ness of the electromagnetic heating device and reducing
its size are achieved.
[0045] In some technical solutions, the electromag-
netic heating device further comprises a panel connected
to the frame and located on the top of the coil disc.
[0046] In this technical solution, the electromagnetic
heating device further comprises a panel, which is placed
on the top of the coil disc. Firstly, the panel is configured to
cover the opening in the top of the frame to hide the
functional components inside the frame, and secondly,
the panel is configured to support a target container. The
coil disc inside the frame creates a heating area on the
panel. When the target container is placed above the
heating area, under the action of the electromagnetic
field generated by the coil disc, the target container
gradually heats up, to cook the food ingredients inside
it at a high temperature.
[0047] The additional aspects and advantages of the
present application will become apparent in the following
description, or can be learned through the practice of the
present application.

BRIEF DESCRIPTION OF THE DRAWINGS

[0048] The above and/or additional aspects and ad-
vantages of the present application will become apparent
and readily understandable from the description of the
embodiments in conjunction with the following accom-
panying drawings, and,

FIG. 1 is a first schematic view of the structure of an
electromagnetic heating device according to an em-
bodiment of the present application;

FIG. 2 is a second schematic view of the structure of
an electromagnetic heating device according to an
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embodiment of the present application;

FIG. 3 is a first schematic view of the structure of a
support beam according to an embodiment of the
present application;

FIG. 4 is a second schematic view of the structure of
a support beam according to an embodiment of the
present application;

FIG. 5 is a third schematic view of the structure of an
electromagnetic heating device according to an em-
bodiment of the present application;

Figure 6 is a cross sectional view of the electromag-
netic heating device in the embodiment shown in
FIG. 5 taken along the direction A-A; and

Figure 7 is a cross sectional view of the electromag-
netic heating device in the embodiment shown in
FIG. 5 taken along the direction B-B.

[0049] And, the corresponding relationships between
the reference signs and the component names in FIG. 1
to FIG. 7 are as follows:
100 electromagnetic heating device, 110 frame, 112 first
edge, 114 second edge, 120 support beam, 122 folded
edge, 124 mounting hole, 126 positioning hole, 128
groove, 130 coil disc, 140 limiting platform, 142 position-
ing column, 150 bottom plate.

DETAILED DESCRIPTION OF THE APPLICATION

[0050] To more clearly understand the above pur-
poses, features and advantages of the present applica-
tion, the present application will be further detailed here-
inafter in combination with the accompanying drawings
and embodiments. It should be indicated that in the case
of no conflict, the embodiments and the features in the
embodiments of the present application can be combined
with each other.
[0051] Many details are illustrated in the following de-
scription for the convenience of a thorough understand-
ing to the present application, but the present application
can further be implemented using other embodiments
other than these described herein. Therefore, the protec-
tion scope of the present application is not limited to the
specific embodiments disclosed in the following text.
[0052] The electromagnetic heating device according
to some embodiments of the present application will be
described hereinafter referring to FIG. 1 to FIG. 7.
[0053] As shown in FIG. 1 and FIG. 2, an embodiment
of the present application provides an electromagnetic
heating device 100, and the electromagnetic heating
device 100 comprises: a frame 110, and the frame 110
has an annular shape; a support beam 120, and the
support beam 120 is disposed inside of the frame 110,
and both of the twoends of the support 120 areconnected

to the frame 110; and a coil disc 130, with one end
connected to the frame 110, and the other end connected
to the support beam 120.
[0054] The electromagnetic heating device 100 de-
fined in the present application comprises the frame
110 and the coil disc 130. Specifically, the frame 110
serves as the structure of the main frame 110 of the
electromagnetic heating device 100, and is configured
to position and support other functional components of
the electromagnetic heating device 100. And, the frame
110 has an annular shape, and the functional compo-
nents are arranged on the inner side of the frame 110. The
coil disc 130 is installed on the inner side of the frame 110.
Once powered on, the coil disc 130 can generate an
electromagnetic field. Under the effect of the electromag-
netic field, a target container gradually heats up, and then
the food ingredients contained inside are heated by the
high temperature target container to cook finished food.
When the electromagnetic heating device 100 is a multi-
head stove, there are a plurality of coil discs 130, and the
plurality of coil discs 130 need to be fixed at different
predetermined installation positions within the frame 110
respectively.
[0055] In related art, it is necessary to first install a
horizontally-placed mounting plate inside a housing.
Subsequently, the coil disc is placed above the mounting
plate and the mounting plate can support and position the
coil disc. However, the mounting plate that covers the
entire internal space is relatively large in size, then con-
sumes a large amount of materials, and then this leads to
an increase in the product cost. Moreover, the mounting
plate significantly increases the weight of the product,
which is not conducive to the lightweight design of the
product, thus affecting product practicality.
[0056] In response to this, the electromagnetic heating
device 100 defined in the present application is provided
with a support beam 120. The support beam 120 is
installed on the inner side of the frame 110, with both
ends of the support beam 120 fixed to the frame 110. After
assembly, the support beam 120 is horizontally arranged
within the inner space of the frame 110. Based on this, the
first end of the coil disc 130 is connected to the frame 110,
and the second end of the coil disc 130 is connected to the
support beam 120. After the installation of the coil disc
130 is completed, the two ends of the coil disc 130 are
respectively supported by the frame 110 and the support
beam 120, and the middle section of the coil disc 130 is
suspended, and the coil disc 130 is jointly supported by
the frame 110 and the support beam 120.
[0057] Thus, by arranging the support beam 120, the
present application can reduce the material usage of the
positioning and installing structures while meet the po-
sitioning requirements of the coil disc 130, to reduce the
cost and weight of the electromagnetic heating device
100. Moreover, compared with the embodiment of secur-
ing and installing a plate member on the inner side of the
frame 110, installing the support beam 120 on the inner
side of the frame 110 is less difficult, and can reduce the
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complexity of the assembly structure, to further lower the
process complexity and production cost of the electro-
magnetic heating device 100. As a result, the technical
defects of high product weight and high cost existing in
related art are overcome. Furthermore, the technical
effects of optimizing the positioning structure of the coil
disc 130, enhancing the practicality of the electromag-
netic heating device 100, reducing the cost of the elec-
tromagnetic heating device 100, and improving the mar-
ket competitiveness of the product are achieved.
[0058] Specifically, the extension direction of the sup-
port beam 120 on the inner side of the frame 110 and the
number of the support beam 120 installed inside on the
inner side of the frame 110 can be adjusted in a targeted
manner according to the distribution requirements of the
coil disc 130 and the size of the coil disc 130. For this, this
embodiment does not impose rigid restrictions on the
number of the support beam 120 and the extension
direction of the support beam 120. It only needs to meet
the basic requirement of jointly positioning the coil disc
130 in cooperation with the frame 110.
[0059] As shown in FIG. 1, FIG. 2 and FIG. 5, in some
embodiments, the frame 110 comprises: two first edges
112, and the two first edges 112 are spaced apart from
each other, and the two ends of the support beam 120 are
connected to the two first edges 112 respectively; two
second edges 114, and the two second edges 114 are
spaced apart from each other, and the first edges 112 and
the second edges 114 connected end to end and enclose
a frame 110.
[0060] In this embodiment, the frame 110 is rectangu-
lar, and the rectangular frame 110 is enclosed by two first
edges 112 and two second edges 114. And, the two first
edges 112 are arranged parallel and opposite to each
other, the two ends of one second edge 114 are con-
nected to the first ends of the two first edges 112, and the
two ends of the other second edge 114 are connected to
the second ends of the two first edges 112, thus enclosing
a rectangular frame 110 through the first edges 112 and
the second edges 114 connected end to end. The two
ends of the support beam 120 are connected to the two
first edges 112 respectively, to divide the space on both
sides of the support beam 120 that can be used for
positioning and installing the coil disc 130. Specifically,
the coil discs 130 arranged on the left and right sides of
the support beam 120 can connect the first ends to the
first edges 112 and connect the second ends to the
support beam 120, and can further connect the first ends
of the coil discs 130 to the second edges 114 and connect
the second ends to the support beam 120. For this, this
embodiment does not impose rigid restrictions on the
installation method for the coil disc 130, and it only needs
to meet the requirements that the coil discs 130 are
distributed on both sides of the support beam and jointly
supported by the support beam 120 and the frame 110.
[0061] By connecting the two ends of the support beam
120 to the two opposite edges of the rectangular frame
110 respectively, when the electromagnetic heating de-

vice 100 comprises a plurality of coil discs 130, it provides
convenient conditions for arranging the coil discs 130 in
an array, to form multiple regular and evenly distributed
heating areas. Compared with the embodiment of con-
necting two adjacent edges with the support beam 120,
this installation method for the support beam 120 can
enhance the strength of the overall structure composed
of the frame 110 and the support beam 120, and reduce
the possibility of the deformation of the rectangular frame
110 during the installation of the coil discs 130 or the
operation process. Consequently, the technical effects of
reducing the difficulty of the arrangement of the coil disc
130 and improving the reliability of the electromagnetic
heating device 100 are achieved.
[0062] In some embodiments, the support beam 120 is
spaced apart from the second edges 114; one end of the
coil disc 130 is connected to the support beam 120, and
the other end is connected to the second edges 114.
[0063] In this embodiment, following the previous em-
bodiment, the first edges 112 are the long edges of the
rectangular frame 110, and the second edges 114 are the
short edges of the rectangular frame 110. The support
beam 120 is fixed between the two first edges 112, and is
spaced apart from the two second edges 114. Based on
this, one end of the coil disc 130 is fixed to the second
edges 114, and the other end is fixed to the support beam
120, and the middle section of the coil disc 130 is sus-
pended between the second edges 114 and the support
beam 120. Evidently, this layout allows the coil disc 130 to
be horizontally placed between the short edges of the
rectangular frame 110 and the support beam 120. As a
result, the support beam 120 can effectively support the
coil discs 130 on both the left and right sides simulta-
neously, to increase the number of coil discs 130 that can
be arranged in the electromagnetic heating device 100.
This makes the structure more suitable for the multi-head
stove.
[0064] In some embodiments, two coil discs 130 form a
group, and the two coil discs 130 in the same group are
symmetrically distributed.
[0065] In this embodiment, two coil discs 130 are
grouped together, and the installation method for the
two coil discs 130 in the same group is described. Spe-
cifically, the two coil discs 130 in the same group are
symmetrically distributed on the left and right sides of the
support beam 120. And, one coil disc 130 is connected to
the second edge 114 on the left side of the support beam
120, and the other coil disc 130 is connected to the
second edge 114 on the right side of the support beam
120. This arrangement can create heating areas that are
symmetrically distributed on the left and right sides of the
electromagnetic heating device 100, similar to a conven-
tional stove, and thus this provides convenient conditions
for users to cook food simultaneously above the two
heating areas. Consequently, the technical effects of
enhancing the arrangement compactness of the coil
discs 130, improving the practicality of the electromag-
netic heating device 100, and enhancing the user experi-
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ence are achieved.
[0066] In some embodiments, the electromagnetic
heating device 100 comprises a plurality of groups of coil
discs 130, and the plurality of groups of coil discs 130 are
distributed along the extension direction (in FIG. 1 and
FIG. 3, shown by arrow a) of the support beam 120.
[0067] In this embodiment, following the previous em-
bodiment, the electromagnetic heating device 100 com-
prises a plurality of groups of coil discs 130, and the
plurality of groups of coil discs 130 are distributed along
the extension direction of the support beam 120 to form
an array on the electromagnetic heating device 100. The
number of rows in this array corresponds to the number of
groups of the coil discs 130, while the number of columns
remains constant at two. This layout maximizes the uti-
lization of the space at the internal side of the rectangular
frame 110, to increase the number of coil discs 130
without altering the size of the frame 110. Consequently,
the technical effects of enhancing the structural compact-
ness of the electromagnetic heating device 100 and
providing convenient conditions for the miniaturized de-
sign of the electromagnetic heating device 100.
[0068] As shown in FIG. 2 and FIG. 5, in some embodi-
ments, the coil discs 130 are located on the top of the
support beam 120, and the support beam 120 is config-
ured to support the coil discs 130.
[0069] In this embodiment, the support manner pro-
vided by the support beam 120 is explicitly defined.
Specifically, the end portion of the coil disc 130 is placed
on the support beam, to support the coil disc 130 through
the support beam 120 and prevent the coil disc 130 from
collapsing due to its own weight. Correspondingly, the
other end of the coil disc 130 is placed on the frame 110,
and then the coil disc 130 is jointly supported by the frame
110 and the support beam 120. Compared with the con-
nection manner of end-to end, placing the coil disc 130 on
the support beam 120 can enhance the positioning re-
liability of the coil disc 130 and avoid the problem of
damaging the end-to-end structure due to the self-weight
of the coil disc 130. Furthermore, during assembly, the
coil disc 130 can be first placed on the support beam 120
and the frame 110, and then moved to a predetermined
position before conducting connection. Compared with
the connection manner of nd-to-end, this structural layout
provided in this embodiment can reduce disassembly
and assembly complexity of the coil disc 130, then im-
prove the production efficiency of the electromagnetic
heating device and lower the maintenance difficulty of the
electromagnetic heating device.
[0070] As shown in FIG. 3, FIG. 4, FIG. 6 and FIG. 7, in
some embodiments, the support beam 120 is a plate
member. The long edge of the support beam 120 bends in
the direction away from the coil disc 130, and forms a
folded edge 122.
[0071] In this embodiment, the support beam 120 is a
plate member,and specifically, the support beam 120 can
be manufactured through a casting or stamping process.
And, the long edges of the support beam 120, namely the

left and right side edges of the support beam 120, bend in
the direction away from the coil disc 130. Taking the
previous embodiment of placing the coil disc 130 on
the support beam 120 as an example, the left and right
long edges of the support beam 120 bend towards the
bottom to form a folded edge 122 that is in line with the
extension direction of the support beam 120.
[0072] By constructing a folded edge 122, the bending
and torsional resistance of the support beam 120 can be
enhanced. This prevents the support beam 120 from
bending or even breaking under the gravity of plurality
of coil discs 130, to achieve the technical effects of
increasing the structural strength of the support beam
120, improving the reliability of the electromagnetic heat-
ing device, and reducing the product failure rate.
[0073] In some embodiments, when the support beam
120 is sectioned by a plane perpendicular to the direction
of its extension direction, the folded edge 122 appears to
be circular in the cross section.
[0074] In this embodiment, the shape of the folded
edge 122 is defined. Specifically, when the support beam
120 is sectioned by a plane perpendicular to its extension
direction, a cross section of the support beam 120 can be
obtained. In this cross section, the folded edges 122
bending downward at both ends of the support beam
120 are circular, to form column-shaped folded edges
122. The possibility of stress concentration on the col-
umn-shaped folded edges 122 is relatively low, by defin-
ing the shapes of the cross sections of the folded edges
122 to be circular, the bending and torsional resistance of
the folded edges 122 can be further enhanced to ensure
that the support beam 120 can bear the weight of plurality
of coil discs 130. Thus, the technical effects of improving
the structural strength of the support beam 120 and
reducing its failure rate are achieved.
[0075] In some embodiments, the diameters of the
folded edges 122 are greater than or equal to 6mm while
less than or equal to 12mm.
[0076] In this embodiment, the size of the column-
shaped folded edge 122 is defined. Specifically, the
diameter of the column-shaped folded edge 122 should
be greater than or equal to 6mm. Limiting the diameter of
the column-shaped folded edge 122 to be greater than or
equal to 6mm can avoid that the column-shaped folded
edge 122 with a too small size cannot bear the weight of
plurality of coil discs 130, thus preventing the support
beam 120 from bending or even breaking.
[0077] Furthermore, the diameter of the column-
shaped folded edge 122 further needs to be less than
or equal to 12mm. Limiting the diameter of the column-
shaped folded edge 122 to be less than or equal to 12mm
can reduce the occupation of the space below the support
beam 120 by the column-shaped folded edge 122 on the
basis of meeting the need of bending and torsional re-
sistance, and the possibility of interference between the
column-shaped folded edge 122 and the electrical struc-
ture at the bottom can be decreased, thus avoiding the
forced increase in product size due to the overly large
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size of the folded edge 122. At the same time, limiting the
diameter of the column-shaped folded edge 122 to be
less than or equal to 12mm can further reduce material
usage and reduce the self-weight and cost of the support
beam 120. As a result, the technical effects of improving
the reliability of the support beam 120, reducing its pro-
duction cost, and providing convenient conditions for the
miniaturized and lightweight design of the electromag-
netic heating device 100 are achieved.
[0078] In some embodiments, the support beam 120
comprises a mounting hole 124, and the coil disc 130 is
partially inserted into the mounting hole 124.
[0079] In this embodiment, the support beam 120 is
provided with the mounting hole 124 penetrating verti-
cally through the support beam 120, and a protrusion with
a shape matching the mounting hole 124 is correspond-
ingly provided on the bottom of the coil disc 130. During
assembling the coil disc 130, the protrusion is aligned
with and inserted into the mounting hole 124. Corre-
spondingly, an inserting hole is further disposed in the
frame 110, into which the protrusion at the bottom of the
other end of the coil disc 130 is inserted, to precisely
locate the coil disc 130 at a predetermined mounting
position. This positioning structure has the advantage
of low complexity and convenient disassembling and
assembling, and can significantly reduce the assembly
complexity and maintenance difficulty of the coil disc 130.
[0080] Furthermore, the protrusion has an interference
fit with the mounting hole 124 in the support beam 120,
and further has an interference fit with the inserting hole in
the frame 110. By setting this interference fit relationship,
it is possible to prevent the misalignment of the coil disc
130 during operation and avoid abnormal noises from the
coil disc 130. Thus, the technical effect of improving the
positioning accuracy of the coil disc 130 is achieved.
[0081] As shown in FIG. 3, FIG. 5, FIG. 6 and FIG. 7, in
some embodiments, the electromagnetic heating device
100 further comprises: a limiting platform 140 connected
to the frame 110; a positioning column 142 arranged on
the limiting platform 140; and a positioning hole 126
arranged in the support beam 120 and sleeved on the
positioning column 142, and the support beam 120 abuts
against the limiting platform 140.
[0082] In this embodiment, the connection structure
between the support beam 120 and the frame 110 is
described. Specifically, a limiting platform 140 is provided
on the inner annular surface of the frame 110, and a
positioning column 142 is arranged on the top of the
limiting platform 140. Correspondingly, a positioning hole
126 with a size matching the positioning column 142 is
provided in the end portion of the support beam 120.
During the assembly process, the positioning hole 126 is
aligned with the positioning column 142 and then the
support beam 120 is pressed down, and the support
beam 120 is sleeved on the positioning column 142 until
the bottom surface of the support beam 120 abuts against
the upper end surface of the limiting platform 140, thus
completing the pre-assembly of the support beam 120.

Subsequently, the support beam 120 is fixed on the
limiting platform 140 with a connecting member such
as a screw.
[0083] Compared with the embodiment where the sup-
port beam 120 is connected at its ends to the inner side of
the frame 110, the limiting platform 140 can provide
support for the support beam 120, thus preventing the
support beam 120, which bears the weight of the coil disc
130, from falling off the frame 110. Meanwhile, this struc-
ture has the advantages of low structural complexity and
easy disassembly and assembly, which is conducive to
improving production efficiency and reducing mainte-
nance difficulty.
[0084] In some embodiments, the support beam 120
comprises a groove 128, and the positioning hole 126 is
located in the groove 128.
[0085] In this embodiment, a groove 128 is provided in
the end portion of the support beam 120, and the groove
128 is recessed in the direction away from the coil disc
130. The groove 128 can be formed by stamping. On this
basis, the positioning hole 126 is provided in the groove
128, that is, the contact area between the limiting platform
140 and the support beam 120 is at the bottom of the
groove 128. By setting the sunken groove 128, the struc-
tural strength of the part of the support beam 120 in
contact with the limiting platform 140 can be improved.
The inclined side walls of the groove 128 can bear the
weight of the coil disc 130, to reduce the possibility of the
collapsing of the support beam 120. Thus, the technical
effects of optimizing the structural strength of the support
beam 120 and improving the reliability of the electromag-
netic heating device 100 are achieved.
[0086] As shown in FIG. 5 and FIG. 6, in some embodi-
ments, the electromagnetic heating device 100 further
comprises a bottom plate 150 connected to the frame
110. The bottom plate 150 is located at the bottom of the
support beam 120 and the coil disc 130.
[0087] In this embodiment, the electromagnetic heat-
ing device 100 is further provided with a bottom plate 150,
and the bottom plate 150 is connected to the frame 110
and configured to cover the opening in the bottom of the
annular frame 110. The frame 110 and the bottom plate
150 enclose a cavity, and electrical members such as a
controller and a circuit board are placed in the cavity, to
protect the electrical members by the bottom plate 150
and the frame 110, and reduce the probability of the
damage of the electrical members.
[0088] In some embodiments, the bottom plate 150 is
spaced apart from the support beam 120, and the bottom
plate 150 is further spaced apart from the coil disc 130.
[0089] In this embodiment, the bottom plate 150 is
spaced apart from the support beam 120, and the coil
disc 130 is spaced apart from the bottom plate 150. That
is, the middle sections of the support beam 120 and the
coil disc are 130 suspended. Under this structural layout,
there is an installation space under the support beam 120
and the coil disc 130, where the power supply circuit and
control circuit connected to the coil disc 130 can be
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arranged. Consequently, the technical effects of improv-
ing the structural compactness of the electromagnetic
heating device 100 and reducing its size are achieved.
[0090] In some embodiments, the electromagnetic
heating device 100 further comprises a panel connected
to the frame 110 and located on the top of the coil disc
130.
[0091] In this embodiment, the electromagnetic heat-
ing device 100 further comprises a panel, which is placed
on the top of the coil disc 130. Firstly, the panel is con-
figured to cover the opening in the top of the frame 110 to
hide the functional components inside the frame 110, and
secondly, the panel is configured to support a target
container. The coil disc 130 inside the frame 110 creates
a heating area on the panel. When the target container is
placed above the heating area, under the action of the
electromagnetic field generated by the coil disc 130, the
target container gradually heats up, to cook the food
ingredients inside it at a high temperature.
[0092] It needs to be indicated that in the claims, spe-
cification and accompanying drawings of the present
application, the term of "a plurality of" refers to two or
more than two, unless otherwise clearly defined. The
orientation or position relations indicated by the terms
of "upper", "lower" and the like are based on the orienta-
tion or position relations shown in the accompanying
drawings, and are just intended to conveniently describe
the present application and simplify the description, and
are not intended to indicate or imply that the devices or
units as indicated should have specific orientations or
should be configured or operated in specific orientations,
and then such description should not be construed as
limitations to the present application. The terms "con-
nect", "mount", "fix" and the like should be understood in a
broad sense, for example, the term "connect" can be a
fixed connection between a plurality of objects, a detach-
able connection between a plurality of objects, or an
integral connection; it can be a direct connection between
a plurality of objects, or an indirect connection between a
plurality of objects through an intermediate medium. For
those of ordinary skills in this field, the specific meanings
of the above terms in the present application can be
understood according to the specific situations of the
above data.
[0093] In the claims, the description and the accom-
panying drawings of the description of the present appli-
cation, the description of the terms of "an embodiment",
"some embodiments", "specific embodiment" and the like
is intended to mean that the specific features, structures,
materials or characteristics described in combination
with the embodiments or examples are comprised in at
least one embodiment or example of the present applica-
tion. In the claims, the description and the accompanying
drawings of the description, the illustrative expression of
the above terms may not indicate the same embodiment
or example. In addition, the specific features, structures,
materials or characteristics as described may be com-
bined with each other in an appropriate method in one or

more of any embodiments or examples.
[0094] The above-mentioned are merely some embo-
diments of the present application and not intended to
limit the present application, and for one skilled in the art,
various modifications and changes may be made to the
present application. Any modifications, equivalent sub-
stitutions, improvements and so on made within the spirit
and principle of the present application should be cov-
ered within the scope of protection of the present appli-
cation.

Claims

1. An electromagnetic heating device, comprising:

a frame, wherein the frame has an annular
shape;
a support beam, disposed inside of the frame,
wherein both of two ends of the support beam
are connected to the frame; and
a coil disc, with one end connected to the frame,
and an other end connected to the support
beam.

2. The electromagnetic heating device according to
claim 1, wherein, the frame comprises:

two first edges, wherein the two first edges are
spaced apart from each other, and the two ends
of the support beam are connected to the two
first edges respectively; and
two second edges, wherein the two second
edges are spaced apart from each other, and
the first edges and the second edges are con-
nected end to end and enclose the frame.

3. The electromagnetic heating device according to
claim 2, wherein,

the support beam is spaced apart from the sec-
ond edges;
one end of the coil disc is connected to the
support beam, and the other end is connected
to the second edges.

4. The electromagnetic heating device according to
claim 3, wherein,
two coil discs form a group, and the two coil discs in
the same group are symmetrically distributed.

5. The electromagnetic heating device according to
claim 4, wherein, the electromagnetic heating device
comprises a plurality of groups of coil discs which are
distributed along an extension direction of the sup-
port beam.

6. The electromagnetic heating device according to
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claim 1, wherein, the coil discs are located on a top of
the support beam, and the support beam is config-
ured to support the coil discs.

7. The electromagnetic heating device according to
claim 6, wherein, the support beam is a plate mem-
ber, and a long edge of the support beam bends in a
direction away from the coil disc, and forms a folded
edge.

8. The electromagnetic heating device according to
claim 7, wherein, when the support beam is sec-
tioned by a plane perpendicular to the extension
direction of the support beam, the folded edge ap-
pears to be circular in a cross section.

9. The electromagnetic heating device according to
claim 8, wherein, a diameter of the folded edge is
greater than or equal to 6mm while less than or equal
to 12mm.

10. The electromagnetic heating device according to
claim 7, wherein, the support beam comprises a
mounting hole, and the coil disc is partially inserted
into the mounting hole.

11. The electromagnetic heating device according to
claim 7, further comprising:

a limiting platform connected to the frame;
a positioning column arranged on the limiting
platform; and
a positioning hole arranged in the support beam
and sleeved on the positioning column, wherein
the support beam abuts against the limiting plat-
form.

12. The electromagnetic heating device according to
claim 11, wherein, the support beam comprises a
groove, and the positioning hole is located in the
groove.

13. The electromagnetic heating device according to
any one of claims 1 to 12, further comprising:
a bottom plate connected to the frame, wherein the
bottom plate is located at a bottom of the support
beam and the coil disc.

14. The electromagnetic heating device according to
claim 13, wherein,

the bottom plate is spaced apart from the sup-
port beam; and
the bottom plate is spaced apart from the coil
disc.

15. The electromagnetic heating device according to
claim 13, further comprising:

a panel connected to the frame and located on a top
of the coil disc.
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