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(54) AEROSOL GENERATING APPARATUS

(57) This application provides an aerosol generating
apparatus. The aerosol generating apparatus includes: a
chamber, configured to receive an aerosol generation
product; a heater, configured to heat the aerosol genera-
tion product, where the heater includes a resistive heat-
ing element, the resistive heating element has at least

two resistive heating layers formed by a sheet including a
resistive metal or alloy wound or folded up. In the fore-
going aerosol generating apparatus, the resistive heating
element of the heater is formed by the sheet wound or
folded up. This is more convenient than production of a
spiral heating wire by winding a wire.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Chinese Pa-
tent Application No. 202210078133.5, filed with the Chi-
na National Intellectual Property Administration on Jan-
uary 24, 2022 and entitled "AEROSOL GENERATING
APPARATUS", which is incorporated herein by reference
in its entirety.

TECHNICAL FIELD

[0002] Embodiments of this application relate to the
field of heat-not-burn cigarette device technologies, and
in particular, to an aerosol generating apparatus.

BACKGROUND

[0003] Tobacco products (such as cigarettes, cigars)
burn tobacco during use to produce tobacco smoke.
Attempts are made by humans to replace these tobac-
co-burning products by manufacturing products that re-
lease compounds without burning tobacco.
[0004] An example of this type of products is a heating
device that releases compounds by heating rather than
burning materials. For example, the materials may be
tobacco or other non-tobacco products. The non-tobacco
products may or may not include nicotine. In the conven-
tional technologies, the patent No. CN202010054217.6
proposes to heat tobacco products to generate aerosols
with a heater in which a spiral heating wire is encapsu-
lated in an outer sleeve.

SUMMARY

[0005] An embodiment of this application provides an
aerosol generating apparatus, configured to heat an
aerosol generation product to generate aerosols, and
including:

a chamber, configured to receive the aerosol gen-
eration product; and
a heater, configured to heat the aerosol generation
product, where the heater includes a resistive heat-
ing element having at least two resistive heating
layers formed by a sheet including a resistive metal
or alloy wound or folded up.

[0006] In a preferred embodiment, the sheet includes a
foil layer made of the resistive metal or alloy.
[0007] In a preferred embodiment, the sheet includes:
a stress compensation layer, combined with the foil layer
made of the resistive metal or alloy, and configured to
provide stress compensation during the winding or fold-
ing of the sheet to prevent cracking or breakage of the foil
layer made of the resistive metal or alloy.
[0008] In a preferred embodiment, the foil layer made

of the resistive metal or alloy has a thickness of 0.5 µm to
200 µm.
[0009] In a preferredembodiment, the resistive heating
layer is configured to generate heat due to Joule heat
generated when a direct current flows through the resis-
tive heating layer.
[0010] In a preferred embodiment, the heater further
includes:
an insulating layer, formed between two adjacent resis-
tive heating layers to provide insulation between the two
adjacent resistive heating layers.
[0011] In a preferred embodiment, the sheet is contin-
uous.
[0012] In a preferred embodiment, the at least two
resistive heating layers are connected in series.
[0013] In a preferredembodiment, the resistive heating
element is formed by the sheet wound or folded on a rigid
base.
[0014] In a preferred embodiment, the rigid base in-
cludes ceramic or a surface-insulated metal.
[0015] In a preferred embodiment, the heater further
includes:
a first wire and a second wire, configured to supply power
to the resistive heating element.
[0016] In a preferredembodiment, the resistive heating
element is formed by the sheet wound around the first
wire, which serves as an axis.
[0017] In a preferred embodiment, the first wire has a
larger diameter than the second wire.
[0018] In a preferred embodiment, the first wire has a
diameter of 0.5 mm to 1.5 mm.
[0019] In a preferredembodiment, the resistive heating
element is of a cylindrical shape formed by winding the
sheet.
[0020] The first wire is at least partially inside the
resistive heating element, and the second wire is located
outside the resistive heating element.
[0021] In a preferred embodiment, the heater is con-
structed to be in a shape of a sheet extending at least
partially in the chamber, and has a first side and a second
side opposite to each other in a thickness direction. The
first wire is located at the first side, and the second wire is
located at the second side.
[0022] In a preferred embodiment, the first wire in-
cludes a first thermocouple wire, and the second wire
includes a second thermocouple wire. The first thermo-
couple wire and the second thermocouple wire are made
of different thermocouple materials to form a thermocou-
ple, between the first wire and the second wire, for
measuring a temperature of the resistive heating ele-
ment.
[0023] In a preferredembodiment, the resistive heating
element includes a plurality of resistive conductor paths
formed on the at least two resistive heating layers.
[0024] In a preferred embodiment, the plurality of re-
sistive conductor paths are defined by holes, or slits, or
hollows formed in the at least two resistive heating layers.
[0025] In a preferred embodiment, the plurality of re-
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sistive conductor paths are connected in series or in
parallel.
[0026] In a preferred embodiment, the heater further
includes:
a housing, extending at least partially in the chamber and
configured to be inserted into the aerosol generation
product. The resistive heating element is accommodated
or held in the housing.
[0027] In a preferred embodiment, the heater includes:
a first wire and a second wire, configured to supply power
to the resistive heating element.
[0028] The housing has a slot extending in a length
direction. The first wire is at least partially located in the
housing, and the second wire is at least partially held in
the slot.
[0029] In a preferred embodiment, the heater is con-
structed to be in a shape of a sheet extending at least
partially in the chamber.
[0030] The at least two resistive heating layers are
spaced apart from each other in a thickness direction
of the heater.
[0031] In a preferredembodiment, the resistive heating
element further includes:
a connecting part, extending between two adjacent re-
sistive heating layers in the thickness direction of the
heater to provide an electrical connection between the
two adjacent resistive heating layers.
[0032] In a preferred embodiment, the connecting part
is located on at least one side of the heater in a width
direction.
[0033] In a preferred embodiment, the sheet is pro-
vided with a plurality of holes, hollows, or slits, to cause
the sheet to form a grid pattern.
[0034] In a preferred embodiment, the heater further
includes:
a temperature sensor, configured to sense a temperature
of the resistive heating element.
[0035] In a preferred embodiment, the heater is con-
structed to be in a shape of a sheet extending at least
partially in the chamber. The heater has a slit or a hollow
extending through the heater in a thickness direction, and
the temperature sensor is accommodated in the slit or the
hollow.
[0036] In a preferred embodiment, the heater is con-
structed to be in a shape of a sheet extending at least
partially in the chamber.
[0037] The resistive heating element is formed by the
sheet folded in opposite directions alternately in a width
direction of the heater.
[0038] In a preferred embodiment, resistance of the
resistive heating element ranges from 0.1 S2 to 5.0 S2.
[0039] Another embodiment of this application further
provides a heater for an aerosol generating apparatus.
The heater includes a resistive heating element having at
least two resistive heating layers capable of guiding a
current on a power supply path of the resistive heating
element during use. The resistive heating element is
formed by a sheet including a resistive metal or alloy

wound or folded up.
[0040] In the foregoing aerosol generating apparatus,
the resistive heating element of the heater is formed by
the sheet wound or folded up. This is more convenient
than production of a spiral heating wire by winding a wire.
[0041] Another embodiment of this application further
provides an aerosol generating apparatus, configured to
heat an aerosol generation product to generate aerosols,
and including:

a chamber, configured to receive the aerosol gen-
eration product;
a magnetic field generator, configured to generate a
changing magnetic field; and
a heater, configured to heat the aerosol generation
product, where the heater includes an induction
heating element that is penetrated by the changing
magnetic field to generate heat, and the induction
heating element has at least two induction heating
layers formed by a sheet including an inductive metal
or alloy wound or folded up.

[0042] In the foregoing aerosol generating apparatus,
the heater penetrated by the magnetic field is formed by
the sheet including the inductive metal or alloy wound or
folded up. This is convenient in production.

BRIEF DESCRIPTION OF THE DRAWINGS

[0043] One or more embodiments are exemplarily de-
scribed with reference to the corresponding figures in the
accompanying drawings, and the descriptions are not to
be construed as limiting the embodiments. Elements in
the accompanying drawings that have same reference
numerals are represented as similar elements, and un-
less otherwise particularly stated, the figures in the ac-
companying drawings are not drawn to scale.

FIG. 1 is a schematic diagram of an aerosol gener-
ating apparatus according to an embodiment.
FIG. 2 is a schematic diagram of a heater according
to an embodiment.
FIG. 3 is a schematic diagram of a resistive heating
element in FIG. 2 from another viewing angle.
FIG. 4 is a schematic diagram of a sheet of the
resistive heating element in FIG. 3 before being
wound.
FIG. 5 is a schematic diagram of a sheet according to
another embodiment.
FIG. 6 is a schematic diagram of a sheet according to
another embodiment.
FIG. 7 is a schematic diagram of a housing according
to another embodiment.
FIG. 8 is a schematic diagram of a sheet wound on a
sheet-shaped base according to another embodi-
ment.
FIG. 9 is a schematic diagram of a heater according
to another embodiment.
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FIG. 10 is a schematic diagram of the sheet of the
resistive heating element in FIG. 9 before being
folded.
FIG. 11 is a schematic diagram of a sheet before
being folded according to another embodiment.
FIG. 12 is a schematic diagram of a heater before
being folded according to another embodiment.
FIG. 13 is a schematic diagram of a sheet before
being folded according to another embodiment.
FIG. 14 is a schematic diagram of an aerosol gen-
erating apparatus according to another embodi-
ment.
FIG. 15 is a cross sectional view of the heater in FIG.
14 from another viewing angle.
FIG. 16 is a schematic diagram of an aerosol gen-
erating apparatus according to another embodi-
ment.
FIG. 17 is a schematic diagram of an aerosol gen-
erating apparatus according to another embodi-
ment.
FIG. 18 is a schematic diagram of a sheet before
being wound or folded according to an embodiment.

DETAILED DESCRIPTION

[0044] For ease of understanding of this application,
this application is described below in more detail with
reference to the accompanying drawings and specific
embodiments. It should be noted that, when an element is
expressed as "being fixed to" another element, the ele-
ment may be directly on the another element, or one or
more intermediate elements may exist between the ele-
ment and the another element. When one element is
expressed as "being connected to" another element, the
element may be directly connected to the another ele-
ment, or one or more intermediate elements may exist
between the element and the another element. The terms
"upper", "lower", "left", "right", "inner", "outer", and similar
expressions used in this specification are merely used for
an illustrative purpose.
[0045] Unless otherwise defined, meanings of all tech-
nical and scientific terms used in this specification are the
same as that usually understood by a person skilled in the
art to which this application relates. The terms used in this
specification of this application are merely intended to
describe objectives of the specific embodiments, and are
not intended to limit this application. The term "and/or"
used in this specification includes any or all combinations
of one or more related listed items.
[0046] An embodiment of this application provides an
aerosol generating apparatus. A structure of the aerosol
generating apparatus may refer to FIG. 1. The aerosol
generating apparatus includes:

a chamber, having an opening 40, where an aerosol
generation product A can be removably received in
the chamber through the opening 40 of the chamber
during use;

a heater 30, at least partially extending in the cham-
ber, where the heater is inserted into the aerosol
generation product A for heating when the aerosol
generation product A is received in the chamber, to
cause the aerosol generation product A to release a
plurality of volatile compounds, and the volatile com-
pounds are formed only by heating;
a battery cell 10, configured to supply power; and
a circuit 20, configured to guide a current between
the battery cell 10 and the heater 30.

[0047] In a preferred embodiment, the heater 30 is
approximately in a shape of a pin or a needle or a bar
or a rod or a column or a sheet or a plate, to facilitate
insertion into the aerosol generation product A. In addi-
tion, the heater 30 may have a length of about 12 mm to
20 mm and an outer diameter of about 2 mm to 4 mm.
[0048] Further, in a preferred embodiment, the aerosol
generation product A is preferably made of a tobacco-
containing material that releases volatile compounds
from a base material when being heated, or a non-to-
bacco material suitable for producing vapor during elec-
tric heating after being heated. The aerosol generation
product A is preferably made of a solid base material. The
solid base material may include one or more of powders,
particles, fragmented strips, strips, or thin sheets of one
or more of vanilla leaves, tobacco leaves, homogenized
tobacco, or expanded tobacco. Alternatively, the solid
base material may include additional tobacco or non-
tobacco volatile aroma compounds to be released when
the base material is heated.
[0049] In the embodiment, the heater 30 may generally
include a resistive heating element and an auxiliary base
material to facilitate fixation, production, and the like of
the resistive heating element. For example, in some
embodiments, the resistive heating element is in a shape
or form of a spiral coil. Alternatively, in some other em-
bodiments, the resistive heating element is in the form of
conductive traces combined with a substrate. Alterna-
tively, in some other embodiments, the resistive heating
element is in a shape of a thin sheet.
[0050] Further, FIG. 2 is a schematic diagram of the
heater 30 according to an embodiment. In the embodi-
ment, the heater 30 includes:

a housing 32, extending between a free front end 310
and a rear end 320, where the housing 32 is in a
shape of a pin or a needle, and is made of ceramic or
stainless steel, or the like; the housing 32 is obtained
by molding or machining; and the housing 32 has a
hollow 321 extending in a length direction and ter-
minating at the rear end 320;
a resistive heating element 31, accommodated and
held in the hollow 321 of the housing 32; and
a first wire 341 and a second wire 342, connected to
the resistive heating element 31 to supply power to
the resistive heating element 31.
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[0051] Further, refer to FIG. 2 to FIG. 4. The resistive
heating element 31 is in a shape of a cylinder or a tube
obtained by a sheet 3110 including a resistive metal or
alloy wound up. The wound resistive heating element 31
has at least two wound resistive heating layers 30. The
resistive metal or alloy includes at least one of nickel,
cobalt, zirconium, titanium, nickel alloy, cobalt alloy, zir-
conium alloy, titanium alloy, nickel-chromium alloy, nick-
el-iron alloy, iron-chromium alloy, iron-chromium-alumi-
num alloy, titanium alloy, iron-manganese-aluminum
based alloy, stainless steel, or the like.
[0052] In addition, in the embodiment, at least one side
surface of the resistive heating element 31 formed by a
sheet 3110 made of the resistive metal or alloy wound up
has an insulating layer or an insulating material to provide
insulation, so as to prevent contact short circuits between
adjacent winding layers during winding. The insulating
layer or the insulating material is, for example, a heat-
resistant, inorganic adhesive\glaze.
[0053] In some embodiments, the sheet 3110 that is
wound to form the resistive heating element 31 is a foil
made of the resistive metal or alloy. The foil made of the
resistive metal or alloy has a thickness of about 0.5 µm to
200 µm, more preferably, a thickness of about 10 µm to
30 µm.
[0054] In some more preferred embodiments, the
sheet 3110 that is wound to form the resistive heating
element 31 is a sheet having at least two composite
layers. In a specific embodiment, the sheet 3110 that is
wound to form the resistive heating element 31 includes:

a foil layer made of the resistive metal or alloy; and
a stress compensation layer, and combined with the
foil layer made of the resistive metal or alloy. The
stress compensation layer provides stress compen-
sation for bending or twisting during the winding, to
prevent cracking or breakage of the foil layer made of
the metal or alloy with great brittleness during the
winding.

[0055] In some optional embodiments, the stress com-
pensation layer is hard, such as glaze, glass, or ceramic,
to improve the strength or toughness of the sheet, so as to
prevent cracking or breakage of the sheet during the
winding.
[0056] In some preferred embodiments, the stress
compensation layer is a flexible layer. A specific stress
compensation layer is a flexible polymer material, such
as polyimide, free polypropylene, or polyethylene.
[0057] The stress compensation layer has the same
thickness as the metal or alloy layer. The stress com-
pensation layer is formed on at least one side surface of
the metal or alloy layer by coating, deposition, or the like.
[0058] The resistive heating element 31 is formed by
the sheet 3110 wound at least twice, and therefore further
includes at least two resistive heating layers 330. In a
preferred embodiment, the resistive heating element 31
includes about 2 to 20 windings. For example, in FIG. 3,

the resistive heating element 31 is formed by the sheet
3110 spirally wound from the inside out. Starting from the
innermost first wire 341, one winding is counted every
360 degrees around the first wire 341, and one resistive
heating layer 330 is formed by each winding. For exam-
ple, in the embodiment shown in FIG. 3, the resistive
heating element 31 has five wound resistive heating
layers 330.
[0059] The resistive heating layer 330 of the resistive
heating element 31 is configured to generate heat due to
Joule heat generated when a direct current flows through
the resistive heating layer 31.
[0060] Further, refer toembodiments ofFIG. 3 and FIG.
4. The sheet 3110 of the resistive heating element 31
before being wound is of a rectangular shape. The first
wire 341 is fixedly connected to one side of the resistive
heating element 31 in the length direction by welding,
crimping, or the like, and the second wire 342 is fixedly
connected to the other side of the resistive heating ele-
ment 31 in the length direction by welding, crimping, or
the like. In addition, the first wire 341 and the second wire
342 both extend in a width direction of the resistive
heating element 31b, and the first wire 341 and the
second wire 342 are at least partially located outside
the resistive heating element 31 to facilitate connection
with the circuit 20.
[0061] During production, the sheet 3110 is wound
around one of the first wire 341 or the second wire 342
in FIG. 4, which serves as a central axis, and after the
winding, the resistive heating element 31 of a rod shape
or a cylindrical shape shown in FIG. 3 can be obtained.
[0062] To further improve the strength of the wound
resistive heating element 31, in a more preferred embo-
diment, the first wire 341 and/or the second wire 342
serving as the central axis for the winding have/has a
diameter and strength larger than that of an ordinary wire.
For example, in the preferred embodiment shown in FIG.
4, the first wire 341 has a larger diameter than the second
wire 342. In some specific embodiments, the second wire
342 may have a diameter of about 0.1 mm to 0.3 mm. The
first wire 341 has a diameter of 0.5 mm to 1.5 mm, so that
the first wire is stronger than an ordinary copper wire and
silver-plated nickel wire. In this case, after the sheet 3110
is wound around the first wire 341, which serves as an
axis, the resistive heating element 31 is supported by the
thick first wire 341 and has higher strength.
[0063] Alternatively, in some other variable embodi-
ments, for example, as shown in FIG. 5, a sheet 3110a
that is wound to form the resistive heating element 31 is
provide with a plurality of holes or hollows 311a, to
increase resistance of the resistive heating element
31. In addition, the wound resistive heating element 31
is in a shape of a cylinder or a tube having at least two
winding layers, so that the resistance is increased. In FIG.
5, the holes or hollows 311a are arranged in a regular
matrix, and the holes or hollows 311a are formed by
etching or the like, and are of a circular shape. Alterna-
tively, in some other variable embodiments, the holes or
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hollows 311a may be rectangular, polygonal, or in other
shapes, to cause the sheet 3110a to form a grid pattern.
[0064] FIG. 6 is a schematic diagram of a sheet 3110b
of the resistive heating element 31 before being wound
according to another variable embodiment. A first wire
341b and a second wire 342b are disposed at two ends of
the sheet 31 10b in a length direction, and the sheet 31
10b is sequentially provided with a first side part 311b, a
center part 313b, and a second side part 312b in the
length direction. In terms of shape and construction, the
center part 313b has a greater extension length than the
first side part 311b and the second side part 312b, and a
width dimension d2 of the center part 313b is smaller than
width dimensions d1 of the first side part 311b and the
second side part 312b. Based on the construction of
shapes, the resistance of the sheet 3110b is increased,
and generation of heat is concentrated as much as
possible at the center part 313b. The first side part
311b and the second side part 312b are used for winding
and supplying power.
[0065] Further, FIG. 7 is a schematic diagram of a
preferred embodiment of a housing 32a according to
another preferred embodiment. The housing 32a is in
a shape of a pin or a needle, and has a hollow 321a
extending axially. An opening is formed at an end of the
hollow 321a at a rear end 320a. A wall of the housing 32a
is provided with a slot 322a extending in a length direction
to the rear end 320a.
[0066] In an optional embodiment, to produce the hea-
ter 30, first wires 341/341a/341b at one end of the fore-
going sheets 3110/3110a/3110b extend from the slot
322a into the hollow 321a of the housing 32a, and then
the first wires 341/341a/341b are rotated to cause the
sheets 3110/3110a/3110b lying flat to wind around the
first wires 341/341a/341b, which serve as central axes,
until the second wire 342a also extends into the hollow
321a and the winding is completed, so that the heater 30
of this embodiment is produced.
[0067] Alternatively, in a more preferred embodiment,
the first wires 341/341a/341b first extend from the slot
322a into the hollow 321b of the housing 32b, and the
sheets 3110/3110a/3110b are wound. The winding stops
when the second wires 342/342a/342b extend into the
slot 322a. In addition, the second wires 342/342a/342b
are connected to the wall of the housing 32a in the slot
322a by solder welding, laser welding, or the like, and the
second wires 342/342a/342b cover or block the slot 322a
of the housing 32a. In this way, a surface of the heater 30
is sealed or closed to prevent entry of aerosols, aerosol
condensate, organic residues from the aerosol genera-
tion product A, or the like into the housing 32a from the
slot 322a.
[0068] In a more preferred embodiment, after winding
is completed, a coating may be formed on the surface of
the housing 32a by dip-coating or deposition to block or
cover a gap between the second wires 342/342a/342b
and the slot 322a, to prevent aerosol condensate or
organic residues from entering the housing 32a.

[0069] Further, FIG. 8 is a schematic diagram of form-
ing a sheet-shaped heater 30 by winding a sheet 3110e
according to another variable embodiment. In this embo-
diment, the sheet 3110e is wound on a rigid base 35e, to
form the sheet-shaped heater 30 after the winding. Si-
milarly, a first wire 341e and a second wire 342e on two
sides of the sheet 3110e supply power to the heater 30
after the winding. The base 35e may include ceramic, a
surface-insulated metal, and the like.
[0070] Further, FIG. 9 is a schematic diagram of the
heater 30 according to another embodiment. The heater
30 is constructed to be in a shape of a sheet, and has a
length dimension L1 ranging from 12 mm to 20 mm, a
width dimension L2 ranging from 3 mm to 6 mm, and a
thickness dimension L3 ranging from 0.3 mm to 1 mm.
[0071] As shown in FIG. 9, the heater 30 has a free front
end 310c and a rear end 320c opposite to each other in a
length direction. In the embodiment, the free front end
310c is located in or exposed in the chamber so as to be
inserted into the aerosol generation product A received in
the chamber for heating. The rear end 320c is configured
to be mounted and fixed in the aerosol generating appa-
ratus. According to the preferred embodiment shown in
FIG. 9, the free front end 310cof the heater 30 is a tapered
tip, which facilitates insertion into the aerosol generation
product A.
[0072] Further, as shown in FIG. 9, the heater 30 in-
cludes at least two or more resistive heating layers 31c,
and heat is generated due to Joule heat generated when
a direct current is supplied and flows through the resistive
heating layers 31c.
[0073] In the preferred embodiment, the resistive heat-
ing layer 31c is a thin layer made of a suitable metal or
alloy material. For example, the resistive heating layer
31c includes at least one of nickel, cobalt, zirconium,
titanium, nickel alloy, cobalt alloy, zirconium alloy, tita-
nium alloy, nickel-chromium alloy, nickel-iron alloy, iron-
chromium alloy, iron-chromium-aluminum alloy, titanium
alloy, iron-manganese-aluminum based alloy, stainless
steel, or the like. In addition, the resistive heating layer
31c has a thickness of about 0.5 µm to 200 µm, more
preferably, a thickness of about 10 µm to 30 µm.
[0074] In addition, the heater 30 further includes: a first
wire 341c and a second wire 342c, configured to supply
power to the heater 30. In the embodiment, the first wire
341c and the second wire 342c are both connected to the
heater 30 at positions close to a rear end 320c.
[0075] The heater 30 further includes: layers 32c lo-
cated between adjacent resistive heating layers 31c.
[0076] In some embodiments, the layer 32c is made of
an insulating material such as glass glaze, ceramic, or
polymer, and is configured to provide insulation and/or
support between the adjacent resistive heating layers
31c. For example, the layer 32c is formed between
corresponding adjacent resistive heating layers 31c by
electroplating, deposition, coating, spraying, or the like.
Specifically, any of the layers 32c can be applied between
the corresponding adjacent resistive heating layers 31c
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by spraying, dipping, rolling, electroplating, or coating.
[0077] The layer 32c may have a greater thickness or
hardness than the resistive heating layer 31c, to provide
the heater 30 with sufficient mechanical strength.
[0078] In some optional embodiments, the plurality of
resistive heating layers 31c in the heater 30 are inde-
pendently connected to the circuit 20 and independently
operated by the circuit 20. Alternatively, in some other
variable embodiments, the plurality of resistive heating
layers 31c in the heater 30 are connected in parallel and
are operated simultaneously or independently by the
circuit 20.
[0079] Further, in the preferred embodiment shown in
FIG. 9, the plurality of resistive heating layers 31c in the
heater 30 are sequentially connected in series in a thick-
ness direction.
[0080] Further, as shown in FIG. 9, the first wire 341c is
connected to the outermost resistive heating layer 31c on
one side in the thickness direction, and the second wire
342c is connected to the outermost resistive heating
layer 31c on the other side in the thickness direction.
The plurality of resistive heating layers 31c are arranged
between the first wire 341c and the second wire 342c in
the thickness direction of the heater 30. In addition, in
some embodiments, the heater 30 includes two to seven
resistive heating layers 31c.
[0081] Moreover, to facilitate the connection between
the first wire 341c and the second wire 342c, the heater
30 further includes an electrode 33c, which is made of a
metal or alloy with high conductivity and low resistivity,
such as at least one of a patch electrode, a plate elec-
trode, a track-type electrode, a printed or imprinted or
sprayed or deposited electrode coating made of gold,
silver, copper, or an alloy thereof. The electrode 33c is
combined onto the resistive heating layer 31c and is
electrically connected to each other. The first wire 341c
and the second wire 342c are connected to the electrode
33c by, for example, welding to be electrically connected
to the resistive heating layer 31c indirectly, so as to supply
power to the resistive heating layer 31c.
[0082] In the embodiment shown in FIG. 9, the electro-
des 33c are formed at least on the outermost resistive
heating layers 31c on two sides in the thickness direction,
and the electrodes 33c are each arranged close to the
rear end 320c.
[0083] Further, in some other preferred embodiments,
the plurality of resistive heating layers 31c of the heater
30 are formed by a continuous sheet folded up. For
example, FIG. 10 is a schematic diagram of a sheet
3110c, having a plurality of resistive heating layers
31c, of the heater 30 before being folded according to
an embodiment. The plurality of resistive heating layers
31c of the sheet 3110c before being folded in FIG. 10 are
sequentially connected in the length direction. Specifi-
cally,
the resistive heating layers 31c extend in a width direction
of the sheet 3110c. The resistive heating layer 31c is
provided with a slit or hollow 311c that extend in the length

direction of the resistive heating layer 31c. In an embodi-
ment, the slit or hollow 311c has a width of about 0.2 mm
to 1.0 mm and a length of about 8 mm to 12 mm. In
addition, the slit or hollow 311c is terminated at an end of
the resistive heating layer 31c close to the rear end 320c,
and then the resistive heating layer 31c is divided into a
first part 312c and a second part 313c on two sides of the
slit or hollow 311c.
[0084] In the sheet 3110c, there is a connecting part
315c between two adjacent resistive heating layers 31c,
to form a connection between the two adjacent resistive
heating layers 31c. Specifically, in the two adjacent heat
heating layers 31c of the sheet 3110c, the connecting part
315c is located between a second part 313c of a previous
resistive heating layer 31c and a first part 312c of a next
heat heating layer 31c, so that the plurality of heat heating
layers 31c of the sheet 3110c are sequentially connected
in series.
[0085] In addition, the connecting part 315c has an
extension length of about 3 mm to 5 mm and a width of
about 0.5 mm to 1.0 mm. The connecting part 315c is
close to the rear end 320c. In this way, a slit or hollow 314c
extending to the front end is defined and formed between
the adjacent resistive heating layers 31c due to the pre-
sence of the connecting part 315c, so that the adjacent
resistive heating layers 31c are connected to each other
only at the connecting part 315c, and are not connected
to each other at the slit or hollow 314c. In addition, in the
heater 30 formed by folding, the connecting parts 315c
are formed alternately on two sides of the heater 30 in the
width direction.
[0086] A width of the slit or hollow 314c is greater than a
width of the slit or the hollow 311c.
[0087] During supplying power, a U-shaped path of a
current flowing through the resistive heating layer 31c is
defined by the slit or the hollow 311c. In this way, among
the plurality of resistive heating layer 31c connected in
sequence, the first wire 341c is connected to a first part
312c of a resistive heating layer 31c at one side end, and
the second wire 342c is connected to a second part 313c
of a resistive heating layer 31c at the other side end, to
form a current i that sequentially flows through the plur-
ality of resistive heating layers 31c as shown in FIG. 10
during use. In addition, a plurality of resistive conductor
paths connected in series are jointly defined by the first
parts 312c and the second parts 313c that are sequen-
tially connected end to end and that are of a plurality of
resistive heating layers 31c connected in sequence.
[0088] Further, as shown in FIG. 9 and FIG. 10, space
defined by the slits or hollows 311c of the heater 30 is
used for installing a temperature sensor (not shown) to
sense a temperature of the heater 30. The temperature
sensor is, for example, PT1000, J-type thermocouple. In
a preferred embodiment, the temperature sensor is lo-
cated in the slit or hollow 311c of the resistive heating
layer 31c close to an outer surface in the thickness
direction. This is more convenient for installation.
[0089] Further, in a preferred embodiment of FIG. 10,
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shapes of the plurality of resistive heating layers 31c in
the sheet 3110c are substantially identical, and an end of
the resistive heating layer 31c close to the free front end
310c is tapered.
[0090] In addition, in a preferred embodiment, the plur-
ality of resistive heating layers 31c are folded in opposite
directions alternately in the width direction to produce the
heater 30.
[0091] Moreover, in a preferred embodiment, the plur-
ality of sequentially connected resistive heating layers
31c are obtained by: etching positions on a rectangular
foil or thin sheet made of a metal and an alloy where the
slits or hollows 311c and the slits or hollows 314c need to
be formed, to remove excess parts.
[0092] An electrode 33c in the form of coating is formed
on the sheet 3110c at the end of the resistive heating layer
31c close to the rear end 320c by printing, spraying,
deposition, or the like, to reduce contact resistance
and heat accumulation caused by connection of the first
wire 341c and/or the second wire 342c to the resistive
heating layer 31c by, for example, welding. The electrode
33c is made of low-resistivity gold, silver, copper or an
alloy thereof. Certainly, resistivity of the electrode 33c is
lower than resistivity of the resistive heating layer 31c.
[0093] Alternatively, FIG. 11 is a schematic diagram of
a sheet 3110d according to another variable embodi-
ment. In this embodiment, the sheet 3110d also includes
a plurality of sequentially connected resistive heating
layers 31d, which are folded to form the heater 30, and
in this embodiment, a first extension part 341d and a
second extension part 342d extend from the resistive
heating layer 31d and serve as electrical connecting
parts for supplying power to the heater 30. During mount-
ing, the first extension part 341d and the second exten-
sion part 342d can be directly connected to the circuit 20
as positive and negative electrodes respectively, and
then the circuit 20 directly supplies power via the first
extension part 341d and the second extension part 342d.
[0094] Alternatively, in some other variable embodi-
ments, after the first wire is welded to the first extension
part 341d and the second wire is welded to the second
extension part 342d, power is supplied to the heater 30 by
the first wire and the second wire.
[0095] In addition, as shown in the figure, the first
extension part 341d is formed by extension of a first part
312d of the resistive heating layer 31d located at one side
end of the sheet 3110d, and the second extension part
342d is formed by extension of a second part 313d of the
resistive heating layer 31d located at the other side end of
the sheet 3110d.
[0096] Alternatively, FIG. 12 is a schematic diagram of
a heater 30 before folding according to another embodi-
ment. The heater 30 in FIG. 12 includes:

a sheet-shaped or plate-shaped base 35f, where the
base 35f may be made of a heat-shrinkable organic
polymer, insulated ceramic, a surface-oxidized me-
tal, or the like; and the end of the base 35f close to a

free front end is tapered;
first electrodes 36f, formed on two sides of the base
35f by coating, spraying, or the like, where FIG. 12
shows a part of the first electrode 36f located on the
surface shown, and it may be understood that the
first electrode 36f also has a part located on the back
side of the shown surface;
a sheet 3110f, having at least two resistive heating
layers 31f; and
a sheet 3120f, having at least two resistive heating
layers 31f.

[0097] During production, the resistive heating layer
31f of the sheet 31 10f is folded in opposite directions
alternately in a width direction and combined to one side
surface of the base 35f in a thickness direction, and the
resistive heating layer 31f of the sheet 3120f is folded in
opposite directions alternately in the width direction and
combined to the other side surface of the base 35f in the
thickness direction.
[0098] Similarly, connecting parts 315f are provided
between adjacent resistive heating layers 31f of the sheet
3110f and/or the sheet 3120f, and the adjacent resistive
heating layers 31f are electrically connected in sequence
by the connecting parts 315f.
[0099] In addition, the foregoing layers 32c are formed
between the resistive heating layers 31f of the folded
sheet 3110f and/or sheet 3120f to provide support and/or
insulation.
[0100] Moreover, a first wire 341f electrically con-
nected indirectly by an electrode 331f is provided on a
first part 312f of the outermost resistive heating layer 31f
of the sheet 3110f, and a second wire 342f electrically
connected indirectly by an electrode 333f is provided on a
second part 313f of the outermost resistive heating layer
31f of the sheet 3120f.
[0101] When the sheet 3110f and the sheet 3120f are
folded and combined to two sides of the base 35f, the
electrode 332f on the second part 313f of the innermost
resistive heating layer 31f of the sheet 3110f is connected
to the first electrode 36f to form an electrical connection,
and the electrode 334f on the innermost first part 312f of
the sheet 3120f is connected to the first electrode 36f to
form an electrical connection, so that the plurality of
resistive heating layers 31f of the sheet 3110f and sheet
3120f are connected in series via the first wire 341f and
the second wire 342f.
[0102] Further, in a more preferred embodiment, the
heater 30 is produced by stacking or folding the resistive
heating layers 31c/31d/31f, and a protective surface
coating can further be formed by dipping, spraying, or
the like, to prevent aerosol condensate or organic com-
pounds from the aerosol generation product A from cor-
roding or adhering to a surface of the heater 30. The
protective surface coating is, for example, glass, or a
metal oxide coating.
[0103] Further, in more variable embodiments, the
heater 30 is produced by stacking a plurality of separated
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resistive heating layers 31c/31d/31f. Correspondingly,
the plurality of separated resistive heating layers
31c/31d/31f stacked are welded by, for example, carrying
out solder welding alternately on adjacent resistive heat-
ing layers 31c/31d/31f on two sides of the heater 30 in the
width direction, to cause the plurality of separated resis-
tive heating layers 31c/31d/31f stacked together to be
electrically connected in series.
[0104] Alternatively, further, in more variable embodi-
ments, the layers 32 are provided between the plurality of
separated resistive heating layers 31c/31d/31f that are
stacked, to provide support. In addition, there are regions
not occupied by the layers 32c between the plurality of
separated resistive heating layers 31c/31d/31f, and the
adjacent resistive heating layers 31c/31d/31f are elec-
trically connected to each other via the unoccupied re-
gions.
[0105] Alternatively, FIG. 13 is a schematic diagram of
a sheet 3110g before being folded according to another
variable embodiment. The sheet 3110g is basically rec-
tangular, and a plurality of slits or hollows 311g as well as
slits or hollows 312g are formed in the sheet 3110g by
etching, cutting, or the like, to reduce an area of the sheet
31 10g during supplying power, thereby increasing re-
sistance of the heater 30. In FIG. 13, the slits or hollows
311g and/or the slits or hollows 312g are in a shape of
elongated strips extending in a width direction of the
sheet 3110g. In addition, the plurality of slits or hollows
311g as well as the slits or hollows 312g are alternately
arranged/spaced apart from each other in a length direc-
tion of the sheet 3110g, and the slits or hollows 311g as
well as the slits or hollows 312g are staggered in the
length direction of the sheet 3110g. Specifically, in FIG.
13, the slits or hollows 311g are located at center posi-
tions of the sheet 3110g in the width direction, and the slits
or hollows 312g are located at edge positions of the sheet
3110g of the sheet 3110g in the width direction.
[0106] In addition, the sheet 3110g is provided with a
first wire 341g and a second wire 342g for supplying
power, and the slits or hollows 311g as well as slits or
hollows 312g are staggered, to form a bypass current i
flowing through the heater 30 in FIG. 13.
[0107] In this case, during production, the heater 30
can be obtained by folding the sheet 3110g successively
based on folding lines m1 defined by the slits or hollows
311g or based on folding lines m2 defined by the slits or
hollows 312g.
[0108] Certainly, in some embodiments, an insulating
and supporting material such as glaze and ceramics is
sprayed on a surface of at least one side of the sheet
3110g, to provide insulation or support between the
folded resistive heating layers.
[0109] The wound or folded resistive heating elements
31a/31c/31d/31f/31g define a plurality of resistive con-
ductor paths connected in series or in parallel with each
other, to form a circuitous current path that extends
forward and backward alternately, such as the current i
shown, thereby increasing a path length of the current

flowing through the heater 30 and increasing resistance
of the resistive heating elements 31a/31c/31d/31f/31g. In
addition, the resistance of the resistive heating elements
31a/31c/31d/31f/31g satisfies a predetermined range,
specifically, the resistance of the resistive heating ele-
ments 31a/31c/31d/31f/31g is controlled to be 0.1 S2 to
5.0 Ω.
[0110] In addition, the plurality of resistive conductor
paths connected in series or in parallel with each other
are defined by holes, slits, or hollows formed in the sheets
31a/3110c/3110d/3110f/3110g.
[0111] Moreover, according to FIG. 10 and FIG. 11, the
plurality of resistive conductor paths that is connected in
series and defined by the first part 312c and the second
part 313c sequentially connected end to end are sequen-
tially connected end to end.
[0112] Further, according to FIG. 9 to FIG. 13, the
heater 30 formed by folding the sheets
3110c/3110d/3110g extends in the length direction of
the slits or hollows 311c/311d/311g and is only partially
interrupted by the slits or hollows 311c/311d/311g.
[0113] In addition, in the embodiment in FIG. 9, the slit
or hollow 311c runs through the heater 30 in the thickness
direction. Space formed by the slit or hollow 311c is used
for accommodating and installing a temperature sensor
for sensing a temperature of the heater 30.
[0114] Alternatively, in another variable embodiment,
the first wireconfigured to supply power to the heater30 is
made of a first thermocouple material, the second wire is
made of a second thermocouple material, and the first
thermocouple material is different from the second ther-
mocouple material. Therefore, a thermocouple for ob-
taining the temperature of the heater 30 by measuring
thermoelectric potential can be formed between the first
wire and the second wire. In some embodiments, the first
wire is made of one of thermocouple materials such as
nickel, nickel-chromium alloy, nickel-silicon alloy, nickel-
chromium-copper, constantan, and iron-chromium alloy,
and the second wire is made of another of the thermo-
couple materials such as nickel, nickel-chromium alloy,
nickel-silicon alloy, nickel-chromium-copper, constan-
tan, and iron-chromium alloy.
[0115] In some other embodiments, the heater 30 is
independently formed by a resistive heating element
formed by a sheet wound or folded up. For example, in
some embodiments, after a resistive sheet or thin sheet is
wound or folded to form a precursor in a cylindrical shape,
a bar shape, or a sheet shape, and one end of the
precursor is pressed, ground, and cut to form a tip for
insertion into the aerosol generation product A, so that
the heater 30 is obtained. In addition, in a more preferred
embodiment, the obtained heater 30 can also form a
protective surface coating by spraying, dipping, or the
like, so that a surface of the wound or folded heater 30 is
sealed, to prevent corrosion of the resistive heating ele-
ment and prevent entry of aerosols, organic compounds,
or the like into the resistive heating element from the
surface of the heater 30.
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[0116] Alternatively, FIG. 14 is a schematic diagram of
an aerosol generating apparatus according to another
variable embodiment. In FIG. 14, the aerosol generating
apparatus includes:

a chamber, having an opening 40, where an aerosol
generation product A can be removably received in
the chamber through the opening 40 of the chamber
during use;
a heater 30h, constructed to be in a shape of a tube
surrounding and defining the chamber, and config-
ured to heat the aerosol generation product A when
the aerosol generation product A is received in the
chamber, so that the aerosol generation product A
releases a plurality of volatile compounds, and the
volatile compounds are formed only by heating;
a direct current battery cell 10, configured to supply
power; and
a circuit 20, configured to guide a current between
the battery cell 10 and the heater 30h.

[0117] Further, as shown in FIG. 15, the heater 30h is
formed by the sheet including the foil or thin sheet of the
resistive metal or alloy wound at least twice, so that the
heater 30h has at least two resistive heating layers 311h
after the winding. Similarly, before being wound, a foil or a
thin sheet made of the metal or alloy may also have the
foregoing structures such as holes or slits, to increase
resistance of the heater 30h.
[0118] In addition, the sheet that is wound to form the
heater 30h may be a single-layered foil or thin sheet
made of the resistive metal or alloy. In some more pre-
ferred embodiments, the sheet may be a sheet of at least
two composite layers. For example, the sheet includes: a
metal or alloy layer; and a stress compensation layer, and
combined to the metal or alloy layer. The stress compen-
sation layer provides stress compensation for bending or
twisting during the winding, to prevent cracking or break-
age of the metal or alloy layer with great brittleness during
the winding.
[0119] Further, FIG. 16 is a schematic diagram of an
aerosol generating apparatus according to another em-
bodiment. In the embodiment, the aerosol generating
apparatus includes:

a chamber, configured to receive an aerosol genera-
tion product A;
a heater 30j, constructed to be in a shape of a pin or a
needle or a rod or a bar, or the like extending at least
partially in the chamber in this embodiment;
a magnetic field generator, such as an induction coil
50j, configured to generate a changing magnetic
field to induce the heater 30j to generate heat; and
a support 40j, defining the chamber and at least
partially configured to provide support for the induc-
tion coil 50j and/or the heater 30j.

[0120] In the embodiment, the heater 30j includes an

induction heating element, which is also formed by a
sheet including a metal or alloy wound or folded up.
Certainly, the heater 30j may also have a housing, a
flange, and the like, to facilitate the mounting and fixation
of the induction heating element. Specifically, in some
embodiments, the induction heating element is obtained
by winding a foil or thin sheet made of an inductive metal
or alloy. The foil or thin sheet made of the inductive metal
or alloy is, for example, nickel foil, nickel-iron alloy foil,
iron foil.
[0121] In some production processes, the induction
heating element of the heater 30j is first formed into a
cylindrical shape, a bar shape, or a sheet shape by
winding or folding the foil or thin sheet made of the
inductive metal or alloy. The induction heating element
is then accommodated and mounted in a housing or
casing having a tip end to obtain the heater 30j, and
the induction heating element formed by winding or fold-
ing the foil or thin sheet made of the inductive metal or
alloy has at least two induction heating layers.
[0122] In addition, in the embodiment of heating by
induction, the at least two induction heating layers of
the heater 30j are in contact with or abut against with
each other.
[0123] Alternatively, in some other production pro-
cesses, the heater 30j is independently produced by
the induction heating element. For example, an induction
heating element of a tubular shape or a bar shape or a
sheet shape is first formed by winding or folding the foil or
thin sheet made of the inductive metal or alloy, and then
one end of the induction heating element is pressed,
ground, and cut to form a tip for insertion into the aerosol
generation product A, so that the heater 30j is obtained.
[0124] Alternatively, in some other variable embodi-
ments, the heater 30j may be further constructed to be
formed by winding the foil or thin sheet made of the
inductive metal or alloy.
[0125] In more variable embodiments, the heater 30j is
constructed to be in a tubular or cylindrical shape formed
by winding the foil or thin sheet made of the inductive
metal or alloy. In this case, a hollow in a tubular or
cylindrical shape of the heater 30j formed by winding is
at least partially used as a chamber for receiving or
accommodating the aerosol generation product A.
[0126] Alternatively, FIG. 17 is a schematic diagram of
an aerosol generating apparatus according to another
embodiment. In the embodiment, the aerosol generating
apparatus includes:

a near end 110k and a far end 120k opposite to each
other in a length direction;
a heater 30k, constructed to extend in the length
direction of the aerosol generating apparatus and
located at or close to the near end 110k, and the
heater 30k is constructed to be in a shape of a
longitudinally extending rod, or bar, or pin, or sheet,
or tube, or the like, and the aerosol generation pro-
duct A can be inserted into the heater 30k at the near
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end 110k or accommodated in the heater 30k so as to
be heated to generate aerosols;
a battery cell 10k, close to the far end 120k; and
a circuit board 20k, configured to control the battery
cell 10k to provide power to the heater 30.

[0127] In the embodiment, for example, in the aerosol
generating apparatus shown in FIG. 17, the heater 30k is
substantially exposed, to facilitate combination of the
aerosol generation product A with the heater 30k in the
embodiment.
[0128] Alternatively, in some other embodiments, the
aerosol generating apparatus further includes a blocking
member or a blocking wall for blocking the heater 30k, to
prevent a user from contacting or touching the heater
30k.
[0129] In addition, in some embodiments, the blocking
member or blocking wall is removably or movably com-
bined to the aerosol generating apparatus. The heater
30k can be selectively blocked or exposed by removal or
movement of the blocking member or blocking wall.
[0130] Further, in some specific embodiments, the
heater 30k may be a resistive heating element 31k
formed by a flexible sheet including metal wound or
folded up. For example, FIG. 18 is a schematic diagram
of a sheet before being wound or folded according to an
embodiment. The sheet includes:

a substrate 311k, which is a foil or thin sheet made of
a metal or alloy; and
a plurality of heating coatings or traces 312k spaced
apart from each other, formed on the substrate 311k
in a shape of a foil or a thin sheet by printing, im-
printing, deposition, or the like.

[0131] In a preferred embodiment, the heating coating
or trace 312k is formed by a slurry of a metal or an alloy. In
addition, as shown in FIG. 9, the heating coating or trace
312k is in a shape ofan elongated band orstrip or trace, or
the like, extending in a width direction of the substrate
311k, and the plurality of heating coatings or traces 312k
are spaced apart from each other in a length direction of
the substrate 311k.
[0132] Further, according to the preferred embodiment
shown in FIG. 18, a common electrode 3411k is provided
on an electrical connection of the heating coating or trace
312k, and is in a shape of an elongated strip extending in
the length direction of the substrate 311k. All left ends of
the heating coatings or traces 312k close to the substrate
311k in the width direction are partially overlapped or
connected to the common electrode 3411k to form an
electrical connection. The common electrode 3411k is
welded to a first wire 341k so as to be connected to the
circuit board 20k via the first wire 341k. Right ends of the
heating coatings or traces 312k close to the substrate
311k in the width direction are welded to second wires
342k so as to be connected to the circuit board 20l via the
second wires 342k.

[0133] In some preferred embodiments, the common
electrode 3411k is, for example, a coating electrode or a
patch electrode. The common electrode 3411k is made of
low-resistivity gold, silver, copper, an alloy thereof, or the
like. In a preferred embodiment, the common electrode
3411k includes silver, and the heating coating or trace
312k includes silver. In addition, a mass percentage of
silver in the common electrode 3411k is higher than a
mass percentage of silver in the heating coating or trace
312k.
[0134] Alternatively, in some other variable embodi-
ments, the heating coatings or traces 312k are each
independently connected to the circuit board 20k via
wires, so that heat generation can be independently
controlled by the circuit board 20k to heat different parts
of the aerosol product respectively.
[0135] Further, in a preferred embodiment, a coeffi-
cient of thermal conductivity of the heating coating or
trace 312k is higher than a coefficient of thermal con-
ductivity of the substrate 311k. During the heating, the
coefficient of thermal conductivity of the substrate 31k
decreases gradually facilitates the balance between heat
storage and heat dissipation.
[0136] Further, the coefficient of thermal conductivity of
the heating coating or trace 312k is three times higher
than that of the substrate 311k. In addition, the coefficient
of thermal conductivity of the heating coating or trace
312k is 10 times lower than that of the substrate 311k.
More preferably, the coefficient of thermal conductivity of
the heating coating or trace 312k is eight times lower than
that of the substrate 311k. It is advantageous for the
substrate 311k to effectively dissipate the heat of the
heating coating or trace 312k and then cool the heating
coating or trace 312k. In some preferred embodiments,
the heating coating or trace 312k has a coefficient of
thermal conductivity of higher than 350 W/mK, for exam-
ple, a silver alloy with a coefficient of thermal conductivity
higher than 350 W/mK. The coefficient of thermal con-
ductivity of the substrate 311k ranges from 40 W/mK to
110 W/mK.
[0137] In addition, in some specific embodiments, a
material of the heating coating or trace 312k has a mass
percentage of silver of higher than 60%, and has a
thickness of less than 0.05 mm, preferably 0.005 mm
to 0.02 mm, so that the heating coating or trace 312k has
proper resistance. More preferably, the mass percentage
of silver in the material of the heating coating or trace
312k is higher than 80%.
[0138] Moreover, in some specific embodiments, the
substrate 311k includes a metal or an alloy, such as iron-
chromium-aluminum alloy, and nickel-chromium-alumi-
num alloy. In the embodiment, the substrate 311k has a
thickness of less than 0.15 mm, for example, a thickness
of 0.05 mm to 0.15 mm. Correspondingly, a surface of the
substrate 311k is provided with an insulating layer to
provide insulation between the heating coatings or traces
312k. In a specific embodiment, an insulating layer on a
surface of the substrate 311k made of the metal or alloy is
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formed by thermal oxidation. For example, the iron-chro-
mium-aluminum alloy is heated to 500 degrees or more in
the air, to cause the surface to be oxidized to form a film of
metal oxides. In addition, in a preferred embodiment, the
formed film of metal oxide has a thickness of 10 nm or
less, to provide insulation without affecting thermal con-
ductivity.
[0139] Further, as shown in FIG. 17, when formed by
winding a sheet into a pin or needle shape, the heater 30k
may further include a housing 32k and the like to en-
capsulate and accommodate the resistive heating ele-
ment 31k.
[0140] Alternatively, when the resistive heating ele-
ment 31k is formed by a sheet wound or folded into a
sheet shape, surface spraying or treatment can be di-
rectly performed.
[0141] Alternatively, when the resistive heating ele-
ment 31k is formed by a sheet wound into a tubular
shape, the aerosol generation product A is directly ac-
commodated in an inner hollow of the resistive heating
element 31k in the tubular shape to be heated.
[0142] It should be noted that, the specification of this
application and the accompanying drawings thereof il-
lustrate preferred embodiments of this application. How-
ever, this application may be implemented in various
forms, and is not limited to the embodiments described
in this specification. These embodiments are not in-
tended to be an additional limitation on the content of
this application, and are described for the purpose of
providing a more thorough and comprehensive under-
standing of the content disclosed in this application.
Moreover, the foregoing technical features are further
combined to form various embodiments not listed above,
and all such embodiments shall be construed as falling
within the scope of the specification of this application.
Further, a person of ordinary skill in the art may make
improvements or modifications according to the fore-
going descriptions, and all the improvements and mod-
ifications shall fall within the protection scope of the
appended claims of this application.

Claims

1. An aerosol generating apparatus, configured to heat
an aerosol generation product to generate aerosols,
and comprising:

a chamber, configured to receive the aerosol
generation product; and
a heater, configured to heat the aerosol genera-
tion product, wherein the heater comprises a
resistive heating element, the resistive heating
element has at least two resistive heating layers
formed by a sheet comprising a resistive metal
or alloy wound or folded up.

2. The aerosol generating apparatus according to

claim 1, wherein the sheet comprises a foil layer
made of the resistive metal or alloy.

3. The aerosol generating apparatus according to
claim 2, wherein the sheet further comprises:
a stress compensation layer, configured to provide
stress compensation during the winding or folding of
the sheet, to prevent cracking or breakage of the foil
layer made of the resistive metal or alloy.

4. The aerosol generating apparatus according to
claim 2, wherein the foil layer made of the resistive
metal or alloy has a thickness of 0.5 µm to 200 µm.

5. The aerosol generating apparatus according to any
one of claims 1 to 4, wherein the resistive heating
layer is configured to generate heat due to Joule heat
generated when a direct current flows through the
resistive heating layer.

6. The aerosol generating apparatus according to any
one of claims 1 to 4, wherein the heater further
comprises:
an insulating layer, formed between two adjacent
resistive heating layers to provide insulation be-
tween the two adjacent resistive heating layers.

7. The aerosol generating apparatus according to any
one of claims 1 to 4, wherein the sheet is continuous.

8. The aerosol generating apparatus according to any
one of claims 1 to 4, wherein the at least two resistive
heating layers are connected in series.

9. The aerosol generating apparatus according to any
one of claims 1 to 4, wherein the resistive heating
element is formed by the sheet wound or folded on a
rigid base.

10. The aerosol generating apparatus according to
claim 9, wherein the rigid base comprises ceramic
or a surface-insulated metal.

11. The aerosol generating apparatus according to any
one of claims 1 to 4, wherein the heater further
comprises:
a first wire and a second wire, configured to supply
power to the resistive heating element.

12. The aerosol generating apparatus according to
claim 11, wherein the resistive heating element is
formed by the sheet wound around the first wire,
which serves as an axis; and the first wire has a larger
diameter than the second wire.

13. The aerosol generating apparatus according to
claim 11, wherein the resistive heating element is
formed by the sheet wound around the first wire,
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which serves as an axis; and the first wire has a
diameter of 0.5 mm to 1.5 mm.

14. The aerosol generating apparatus according to
claim 11, wherein the resistive heating element is
of a cylindrical shape formed by winding the sheet;
and
the first wire is at least partially inside the resistive
heating element, and the second wire is located
outside the resistive heating element.

15. The aerosol generating apparatus according to
claim 11, wherein the heater is constructed to be in
a shape of a sheet extending at least partially in the
chamber, and has a first side and a second side
opposite to each other in a thickness direction;
and the first wire is located at the first side, and
the second wire is located at the second side.

16. The aerosol generating apparatus according to
claim 11, wherein the first wire comprises a first
thermocouple wire, and the second wire comprises
a second thermocouple wire; and the first thermo-
couple wire and the second thermocouple wire are
made of different thermocouple materials to form a
thermocouple, between the first wire and the second
wire, for measuring a temperature of the resistive
heating element.

17. The aerosol generating apparatus according to any
one of claims 1 to 4, wherein the resistive heating
element comprises a plurality of resistive conductor
paths formed on the at least two resistive heating
layers.

18. The aerosol generating apparatus according to
claim 17, wherein the plurality of resistive conductor
paths are defined by at least one of holes, slits, or
hollows formed in the at least two resistive heating
layers.

19. The aerosol generating apparatus according to
claim 17, wherein the plurality of resistive conductor
paths are connected in series or in parallel.

20. The aerosol generating apparatus according to any
one of claims 1 to 4, wherein the heater further
comprises:
a housing, extending at least partially in the chamber
and configured to be inserted into the aerosol gen-
eration product; and the resistive heating element is
accommodated or held in the housing.

21. The aerosol generating apparatus according to
claim 20, wherein the heater comprises: a first wire
and a second wire, configured to supply power to the
resistive heating element; and
the housing has a slot extending in a length direction,

the first wire is at least partially located in the hous-
ing, and the second wire is at least partially held in the
slot.

22. The aerosol generating apparatus according to any
one of claims 1 to 4, wherein the heater is con-
structed to be in a shape of a sheet extending at
least partially in the chamber; and
the at least two resistive heating layers are spaced
apart from each other in a thickness direction of the
heater.

23. The aerosol generating apparatus according to
claim 22, wherein the resistive heating element
further comprises:
a connecting part, extending between two adjacent
resistive heating layers in the thickness direction of
the heater to provide an electrical connection be-
tween the two adjacent resistive heating layers.

24. The aerosol generating apparatus according to
claim 22, wherein the connecting part is located on
at least one side of the heater in a width direction.

25. The aerosol generating apparatus according to any
one of claims 1 to 4, wherein the sheet is provided
with a plurality of holes, hollows, or slits, to cause the
sheet to form a grid pattern.

26. The aerosol generating apparatus according to any
one of claims 1 to 4, wherein the heater further
comprises:
a temperature sensor, configured to sense a tem-
perature of the resistive heating element.

27. The aerosol generating apparatus according to
claim 26, wherein the heater is constructed to be
in a shape of a sheet extending at least partially in the
chamber; and the heater has a slit or a hollow ex-
tending through the heater in a thickness direction,
and the temperature sensor is accommodated in the
slit or the hollow.

28. The aerosol generating apparatus according to any
one of claims 1 to 4, wherein the heater is con-
structed to be in a shape of a sheet extending at
least partially in the chamber; and
The resistive heating element is formed by the sheet
folded in opposite directions alternately in a width
direction of the heater.

29. The aerosol generating apparatus according to any
one of claims 1 to 4, wherein resistance of the
resistive heating element ranges from 0.1 S2 to
5.0 Ω.

30. An aerosol generating apparatus, configured to heat
an aerosol generation product to generate aerosols,
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and comprising: a heater, configured to heat the
aerosol generation product, wherein
the heater comprises a resistive heating element, the
resistive heating element has at least two resistive
heating layers formed by a sheet comprising a re-
sistive metal or alloy wound or folded up, and the at
least two resistive heating layers define a plurality of
resistive conductor paths that extend forward and
backward alternately in a length direction or a width
direction of the resistive heating element.

31. An aerosol generating apparatus, configured to heat
an aerosol generation product to generate aerosols,
and comprising:

a chamber, configured to receive the aerosol
generation product;
a magnetic field generator, configured to gen-
erate a changing magnetic field; and
a heater, configured to heat the aerosol genera-
tion product, wherein the heater comprises an
induction heating element that is penetrated by
the changing magnetic field to generate heat,
and the induction heating element has at least
two induction heating layers formed by a sheet
comprising an inductive metal or alloy wound or
folded up.
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