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Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims to priority of the Chinese
patent application No. 2022200691654, entitled "ATOM-
IZER AND ELECTRONIC ATOMIZING DEVICE", filed
with the China Patent Office on January 12, 2022, the
contents of which are incorporated herein by reference
in its entirety.

TECHNICAL FIELD

[0002] The present application relates to the field of
atomization technology, and in particular, to an atomizer
and an electronic atomizing device.

BACKGROUND

[0003] Aerosolis a colloidal dispersion system formed
by small solid or liquid particles dispersed and suspended
in a gas medium. Since the aerosol can be absorbed by
the human body through the respiratory system, it pro-
vides users with a new alternative absorption method.
For example, electronic atomizing devices that can bake
and heat the aerosol-generating substrate of herbal or
ointment to generate aerosol are used in different fields
to deliver aerosols to users for inhalation, replacing con-
ventional product forms and absorption methods. The
electronic atomizing devices usually utilize resistance or
electromagnetic induction to heat the aerosol-generating
substrate.

SUMMARY

[0004] In a conventional art, whether the aerosol-gen-
erating substrate is heated by means of resistance or
electromagnetic induction, the required preheating wait-
ing time is long, which is inconvenient for users. In addi-
tion, resistance heating is to energize a resistance ele-
ment to generate heat through an external power supply,
and the heated resistance element then transfers the
heat to the aerosol-generating substrate through heat
conduction. The heat conduction takes time and has hys-
teresis, so the aerosol-generating substrate near the re-
sistance element is often overburned or even charred.
High temperature overburning or charring leads to poor
taste consistency. Moreover, when the resistance heat-
ing element contacts and heats the aerosol-generating
substrate, the metal substance in the resistance heating
element may enter the aerosol formed by the atomization
of the aerosol-generating substrate, affecting the taste
after atomization.

[0005] Therefore, the conventional method of heating
the aerosol-generating substrate has a long preheating
time and a poor taste after atomization.

[0006] Accordingly, itis necessary to provide an atom-
izer and an electronic atomizing device to address the
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problems of long preheating waiting time and poor taste
after atomization of the conventional electronic atomizing
devices.

[0007] Afirstaspectofthe presentapplication provides
an atomizer. The atomizer includes: a tube body forming
a heating cavity therein; and an electrode assembly in-
cluding a first electrode and a second electrode. The first
electrode and the second electrode extend into the heat-
ing cavity. In the heating cavity, an electric arc is control-
lably formed between an axial end of the first electrode
and an axial end of the second electrode to generate
plasma, and a length of the electric arc is greater than a
radial spacing between the first electrode and the second
electrode.

[0008] When the above atomizer works, the electric
arc is formed between the axial end of the first electrode
and the axial end of the second electrode in the heating
cavity. The length of the electric arc is greater than the
radial spacing between the first electrode and the second
electrode, so that a longer electric arc is formed by the
axial end of the first electrode and the axial end of the
second electrode, thus increasing the heating region. As
such, the atomizer can effectively heat and atomize the
aerosol-generating substrate sleeved outside the tube
body. In addition, the heat generated by the plasma is
used to quickly heat the aerosol-generating substrate,
and the high energy density characteristics of plasma
heating is utilized to shorten the preheating waiting time,
which is convenient for users to use, prevents the aero-
sol-generating substrate from being scorched due to the
long preheating time, and improves the taste after atom-
ization. In addition, during the heating process, metal
parts such as electrodes do not need to directly contact
the aerosol-generating substrate, which can prevent the
atomized aerosol-generating substrate from being doped
by metal substances, thereby further improving the taste
after atomization.

[0009] In the first aspect of the present application, an
outer periphery of the first electrode and an outer periph-
ery of the second electrode are each coated with an in-
sulating layer. The axial end of the first electrode and the
axial end of the second electrode that are located in the
heating cavity are exposed.

[0010] In the first aspect of the present application, an
infrared radiation layer is coated on the insulating layer
of each of the first electrode and the second electrode.
[0011] Inthe first aspect of the present application, the
tube body includes a main body, a top cover, and a base.
The main body is a hollow structure with an opening at
each of both ends. The top cover is sleeved on the open-
ing at one of the ends of the main body in an axial direc-
tion. The base is sleeved on the opening at another of
the ends of the main body in the axial direction. The top
cover, the main body, and the base enclose the heating
cavity. The first electrode and the second electrode ex-
tend through the base and extend into the heating cavity.
[0012] Inthe first aspect of the present application, the
main body and the top cover are integrally formed or sep-
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arately formed.

[0013] In the first aspect of the present application, the
main body is made of an infrared radiation material.
[0014] In the first aspect of the present application, the
top cover is made of an infrared radiation material.
[0015] In the first aspect of the present application, the
heating cavity includes a first heating sub-cavity defined
in the main body. The first electrode and the second elec-
trode extend into the first heating sub-cavity.

[0016] In the first aspect of the present application, the
axial end of the first electrode and the axial end of the
second electrode are staggered from each other in the
axial direction.

[0017] In the first aspect of the present application, the
heating cavity includes a second heating sub-cavity, a
third heating sub-cavity, and a connecting space in com-
munication with the second heating sub-cavity and the
third heating sub-cavity. The first electrode and the sec-
ond electrode extend into the second heating sub-cavity
and the third heating sub-cavity, respectively. The elec-
tric arc passing through the connecting space is control-
lably formed between the axial end of the first electrode
and the axial end of the second electrode to generate
the plasma.

[0018] In the first aspect of the present application, the
main body is provided with the second heating sub-cavity
and the third heating sub-cavity extending therethrough
in the axial direction. The connecting space is defined on
an axial end of the main body. The top cover is provided
at the end of the main body where the connecting space
is defined.

[0019] In the first aspect of the present application, the
axial end of the first electrode and the axial end of the
second electrode are staggered from each other or co-
planar with each other in the axial direction.

[0020] Inthe first aspect of the present application, the
main body includes an inner tube body and an outer tube
body. The outer tube body is sleeved outside the inner
tube body and spaced apart from the inner tube body.
The inner tube body has the second heating sub-cavity.
The third heating sub-cavity is defined between the inner
tube body and the outer tube body.

[0021] The top cover is sleeved on an axial end of the
outer tube body. An axial end of the inner tube body is
spaced apart from the top cover. The connecting space
is defined between the axial end of the inner tube body
and the top cover.

[0022] Inthe first aspect of the present application, the
first electrode extends into the inner tube body. The sec-
ond electrode extends between the inner tube body and
the outer tube body. The axial end of the second elec-
trode extends into the connecting space and faces the
second heating sub-cavity in the inner tube body. The
electric arc passing through the connecting space and
the second heating sub-cavity is controllably formed be-
tween the axial end of the first electrode and the axial
end of the second electrode.

[0023] In the first aspect of the present application, a
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portion of the first electrode and a portion of the second
electrode that extend out of the heating cavity are rela-
tively insulated from each other.

[0024] A second aspect of the present application pro-
vides an electronic atomizing device. The electronic at-
omizing device includes the atomizer of the above first
aspect.

BRIEF DESCRIPTION OF THE DRAWINGS
[0025]

FIG. 1 is a schematic view of an atomizer according
to an embodiment of the present application.

FIG. 2 is a schematic view of an atomizer according
to another embodiment of the present application.
FIG. 3 is a schematic view of an atomizer according
to yet another embodiment of the present applica-
tion.

FIG. 4 is a schematic view of a main body of the
atomizer shown in FIG. 3.

FIG. 5 is a schematic cross-sectional view of an at-
omizer in one direction according to yet another em-
bodiment of the present application.

FIG. 6 is a schematic cross-sectional view of the at-
omizer shown in FIG. 5 in another direction.

[0026] 100, atomizer; 10, tube body; 11, heating cavity;
112, first heating sub-cavity; 114, second heating sub-
cavity; 116, third heating sub-cavity; 118, connecting
space; 12, main body; 121, inner tube body; 123, outer
tube body; 14, top cover; 16, base; 30, electrode assem-
bly; 32, first electrode; 34, second electrode.

DETAILED DESCRIPTION

[0027] In order to make the above objects, features
and advantages of the present application more obvious
and understandable, specific implementations of the
present application are described in detail below with ref-
erence to the accompanying drawings. In the following
description, many specific details are set forth in order
to fully understand the present application. However, the
present application can be implemented in many other
ways different from those described herein, and those
skilled in the art can make similar improvements without
departing from the connotation of the present application.
Therefore, the present application is not limited by spe-
cific embodiments disclosed below.

[0028] In the description of the present application, it
is to be understood that the orientation or position rela-
tionships indicated by the terms "central", "longitudinal”,
"transverse", "length", "width", "thickness", "upper”, "low-
er", "front", "back", "left", "right", "vertical", "horizontal",
"top", "bottom", "inner", "outer", "clockwise", "counter-
clockwise", "axial", "radial", "circumferential", and the like
are based on the orientation or position relationships

shown in the accompanying drawings, and are intended



5 EP 4 464 181 A1 6

to facilitate the description of the present application and
simplify the description only, rather than indicating or im-
plying that the apparatus or element referred to must
have a particular orientation or be constructed and op-
erated in a particular orientation, and therefore are not
to be interpreted as limiting the present application.
[0029] In addition, the terms "first" and "second" are
used for descriptive purposes only, which cannot be con-
strued as indicating or implying a relative importance, or
implicitly specifying the quantity of the indicated technical
features. Therefore, the features defined by "first" and
"second" may explicitly or implicitly include at least one
of the features. In the description of the present applica-
tion, "a plurality of" means at least two, such as two or
three, unless otherwise defined explicitly and specifically.
[0030] In the present application, unless otherwise
specified and defined explicitly, the terms "mounting”,
"connection”, "coupling”, and "fixation" should be under-
stood in a broad sense., which may be, for example, a
fixed connection, a detachable connection, or an integral
connection; or a mechanical connection or an electrical
connection; oradirect connection, an indirect connection
via an intermediate medium; or an internal connection
between two elements, or interaction between two ele-
ments, unless otherwise specifically defined. Those of
ordinary skill in the art can understand specific meanings
of these terms in the present application according to
specific situations.

[0031] Inthe present application, unless otherwise ex-
plicitly specified and defined, a first feature being "on" or
"below" a second feature may be the case that the first
feature is in direct contact with the second feature, or the
first feature is in indirect contact with the second feature
via an intermediate medium. Furthermore, the first fea-
ture being "over", "above" and "on top of" the second
feature may be the case that the first feature is directly
above or obliquely above the second feature, or only
means that the first feature is higher in level than the
second feature. The first feature being "below", "under-
neath" or "under" the second feature may be the case
that the first feature is directly underneath or obliquely
underneath the second feature, or only means that the
first feature is lower in level than the second feature.
[0032] Itis to be noted that when one element is re-
ferred to as being "fixed to" or "arranged on" another
element, it may be directly disposed on the other element
or an intermediate element may exist. When one element
is considered to be "connected to" another element, it
may be directly connected to the other element or an
intermediate element may exist at the same time. The
terms "vertical", "horizontal", "up", "down", "left", "right"
and similar expressions used herein are for illustrative
purposes only and do not represent unique implementa-
tions.

[0033] Refer to FIG. 1, which shows an atomizer 100
according to an embodiment of the present application.
The atomizer 100 heats an aerosol-generating substrate
at least by plasma heating, and utilizes the high energy
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density of plasma heating to achieve instantrapid heating
and atomization, effectively shortening the preheating
time, preventing scorching caused by too long preheating
time, and improving the taste after atomization.

[0034] As shown in FIG. 1, the atomizer 100 includes
a tube body 10 and an electrode assembly 30. A heating
cavity 11 is formed in the tube body 10. The electrode
assembly 30 includes a first electrode 32 and a second
electrode 34. The first electrode 32 and the second elec-
trode 34 extend into the heating cavity 11. In the heating
cavity 11, an electric arc may be controllably formed be-
tween an axial end of the first electrode 32 and an axial
end of the second electrode 34 to generate plasma. Dur-
ing use, the aerosol-generating substrate can be inserted
outside the tube body 10, and after the first electrode 32
and the second electrode 34 are powered, breakdown
takes place between the axial end of the first electrode
32 and the axial end of the second electrode 34 to gen-
erate the electric arc, and then gas is ionized in the heat-
ing cavity 11 to form the plasma. The plasma heats the
heating cavity 11 and the tube body 10. After the tube
body 10 is heated, the aerosol-generating substrate
sleeved outside the tube body 10 can be heated and
atomized.

[0035] In addition, when the atomizer 100 works, the
electric arc is formed between the axial end of the first
electrode 32 and the axial end of the second electrode
34 in the heating cavity 11. The length of the electric arc
is greater than the radial spacing between the first elec-
trode 32 and the second electrode 34, so that a longer
electric arcis formed by the axial end of the first electrode
32 and the axial end of the second electrode 34, thus
increasing the heating region. As such, the atomizer 100
can effectively heat and atomize the aerosol-generating
substrate sleeved outside the tube body 10. In addition,
the heat generated by the plasma is used to quickly heat
the aerosol-generating substrate, and the high energy
density characteristics of plasma heating is utilized to
shorten the preheating waiting time, which is convenient
for users to use, prevents the aerosol-generating sub-
strate from being scorched due to the long preheating
time, and improves the taste after atomization. In addi-
tion, during the heating process, metal parts such as elec-
trodes do not need to directly contact the aerosol-gener-
ating substrate, which can prevent atomized aerosol-
generating substrate from being doped by metal sub-
stances, thereby further improving the taste after atom-
ization.

[0036] In some embodiments, the heating cavity 11 is
filled with inert gas. After the first electrode 32 and the
second electrode 34 in the heating cavity 11 are broken
down to generate the electric arc, the inert gas filled in
the heating cavity 11 can be ionized to form plasma and
generate heat. The generated heat can be efficiently
transferred to the tube body 10 through the inert gas,
thereby improving the heat transfer efficiency. For exam-
ple, the heating cavity 11 is filled with helium, neon, argon
and other gases. It can be understood that in some other
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embodiments, the heating cavity 11 can also be filled
with air, which is not limited herein.

[0037] In some embodiments, the air pressure inside
the heating cavity 11 is less than the standard atmos-
pheric pressure, so that the pressure inside the heating
cavity 11 is kept at arelatively low level, and no excessive
pressure is exerted on a cavity wall (i.e., a heating ele-
ment) of the heating cavity 11, thereby reducing the wall
thickness and strength of the heating element, and fur-
ther improving the heat transfer efficiency. For example,
the air pressure inside the heating cavity 11 is between
1/5 of the atmospheric pressure and 1 atmospheric pres-
sure.

[0038] Preferably, the air pressure in the heating cavity
11 is 1/5 to 1/3 of the atmosphere pressure. It is to be
understood thatin some otherembodiments, the air pres-
sure inside the heating cavity 11 can also be configured
to be the standard atmospheric pressure, which is not
limited herein.

[0039] In some embodiments, at least a portion of the
tube body 10 is made of an infrared radiation material.
When the tube body 10 is heated by the plasma inside,
the tube body 10 itself can radiate infrared rays outward,
so that the aerosol-generating substrate sleeved on the
tube body 10 can be heated not only by plasma but also
by infrared radiation, so as to provide high-temperature
baking at the initial stage of inhalation, and the aerosol-
generating substrate can be heated at high temperature
in a shorttime, which can prevent the aerosol-generating
substrate from being scorched and ensure the taste after
atomization.

[0040] Optionally, at least a portion of the tube body
10 is made of any one selected from the group consisting
of transparent quartz glass, opalescent quartz, black sil-
ica quartz, silicon nitride, zirconium oxide, and aluminum
oxide. The tube body 10 is made of the above-mentioned
material with high dielectric properties, so that the tube
body 10 has good insulation, which can prevent leakage
of electricity when the gas inside the tube body 10 is
ionized. In addition, the tube body 10 made of the above-
mentioned material can emit infrared rays after being
heated, so that the atomizer 100 has both plasma heating
and infrared radiation heating functions.

[0041] In some embodiments, an outer periphery of
the first electrode 32 and an outer periphery of the second
electrode 34 are each coated with an insulating layer,
and the axial ends of the first electrode 32 and the second
electrode 34 that are located in the heating cavity 11 are
exposed. In this way, a relative insulation between the
outer periphery of the first electrode 32 and the outer
periphery of the second electrode 34 is achieved by the
insulating layers, and the axial ends of the first electrode
32 and the second electrode 34 in the heating cavity 11
are exposed, so that the electric arc can be generated
between the axial ends of the first electrode 32 and the
second electrode 34. In other words, a direct breakdown
between the outer peripheries of the first electrode 32
and the second electrode 34 is prevented by the insulat-
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ing layers, which can prevent the electric arc generated
between the first electrode 32 and the second electrode
34 from being too short to cause the heating region to be
concentrated at one point, thereby ensuring that a long
electric arc is generated between the axial ends of the
first electrode 32 and the second electrode 34, so as to
efficiently heat and atomize the aerosol-generating sub-
strate.

[0042] Optionally, the first electrode 32 and the second
electrode 34 are both made of any one selected from the
group consisting of tungsten alloy, carbon fiber and cop-
per alloy. The diameter of the first electrode 32 and the
diameter of the second electrode 34 ranges from 0.4 mm
to 0.6 mm. Optionally, the first insulating layer and the
second insulating layer are both formed by coating fused
quartz.

[0043] Furthermore, an infrared radiation layer is coat-
ed on each of the insulating layers of the first electrode
32 and the second electrode 34, so that when plasma is
generated in the heating cavity 11 through arc discharge,
the interior of the heating cavity 11 is heated, and the
first electrode 32 and the second electrode 34 located in
the heating cavity 11 are also heated. In this case, the
infrared radiation layers coated on the first electrode 32
and the second electrode 34 can emit infrared rays, so
that not only the aerosol-generating substrate sleeved
on the tube body 10 can be heated by plasma, but also
the aerosol-generating substrate can be heated by infra-
red rays, which further increases the heating tempera-
ture, thereby improving the taste after atomization and
improving the taste consistency. Optionally, the tube
body 10 is at least partially constructed to be transparent,
thus allowing the infrared rays generated at the first elec-
trode 32 and the second electrode 34 to radiate outward
into the aerosol-generating substrate.

[0044] Optionally, the first infrared radiation layer and
the second infrared radiation layer both include one or
more selected from the group consisting of iron manga-
nese copper oxide, CrC, TiCN, diamond-like carbon film
(DLC), HBQ black silicon, cordierite, transition-metal-ox-
ide-based spinel, rare earth oxide, ion co-doped per-
ovskite, silicon carbide, zircon, and boron nitride, which
can achieve strong infrared radiation heating.

[0045] In some embodiments, the tube body 10 in-
cludes a main body 12, a top cover 14, and a base 16.
The main body 12 is a hollow structure with an opening
at each of both ends. The top cover 14 is sleeved on the
opening at one end of the main body 12 in an axial di-
rection. The base 16 is sleeved on the opening at the
other end of the main body 12 in the axial direction. The
top cover 14, the pump body and the base 16 enclose
the heating cavity 11. The first electrode 32 and the sec-
ond electrode 34 both extend through the base 16 and
extend into the heating cavity 11. During the assembly
process, the top cover 14 is assembled at the opening
at one end of the main body 12, and then the first elec-
trode 32 and the second electrode 34 are mounted into
the heating cavity 11 via the opening at the other end of
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the main body 12. Finally, the opening of the main body
12 through which the first electrode 32 and the second
electrode 34 extend is sealed by the base 16, so that the
sealed heating cavity 11 is defined among the main body
12, the top cover 14, and the base 16 .

[0046] Optionally, the opening of the main body 12
through which the first electrode 32 and the second elec-
trode 34 extend can be sealed by melting, and the cor-
responding base 16 is formed after the sealing by melting.
Alternatively, the base 16 is made of a heat-resistant ma-
terial such as ceramics and quartz, and the base 16 is
sleeved on the opening of the main body 12 to perform
a corresponding seal. Optionally, the top cover 14 is in
a shape of a sharp cone, so as to facilitate the insertion
of the aerosol-generating substrate into the outer periph-
ery of the tube body 10.

[0047] Further, at least the main body 12 of the main
body 12 and the top cover 14 is made of an infrared ra-
diation material. In other words, the main body 12 is made
of an infrared radiation material, or the main body 12 and
the top cover 14 are both made of an infrared radiation
material. In this case, the tube body 10 can radiate infra-
red rays outward by itself to perform infrared radiation
heating on the aerosol-generating substrate sleeved on
the tube body 10.

[0048] Referring to FIGS. 1 and 5, in some embodi-
ments, the main body 12 and the top cover 14 are inte-
grally formed and made of the same material, so that the
subsequent assembling is relatively simple. Specifically,
the main body 12 and the top cover 14 are made of any
one selected from the group consisting of transparent
quartz glass, milky quartz, black silica quartz, silicon ni-
tride, zirconium oxide, and aluminum oxide, that is, the
tube body 10 is made of the above-mentioned material
with high dielectric properties, so that the tube body 10
has good insulation property, which can prevent leakage
of electricity when the gas inside the tube body 10 is
ionized. In addition, the tube body 10 made of the above-
mentioned material itself can emit infrared rays after be-
ing heated, so that the atomizer 100 has both plasma
heating and infrared radiation heating functions.

[0049] ReferringtoFIGS. 2to 3, in otherembodiments,
the main body 12 and the top cover 14 are formed sep-
arately, which facilitates the manufacture of the tube body
10 and simplifies the manufacturing process. Specifical-
ly, the main body 12 is made of any one selected from
the group consisting of transparent quartz glass, milky
quartz, black silicon quartz, silicon nitride, zirconium ox-
ide, and aluminum oxide, that is, the tube body 10 is
made of the above-mentioned material with high dielec-
tric properties, so that the tube body 10 has good insu-
lation property, which can prevent leakage of electricity
when the gas inside the tube body 10 is ionized. In ad-
dition, the tube body 10 made of the above-mentioned
material itself can emit infrared rays after being heated,
so that the atomizer 100 has both plasma heating and
infrared radiation heating functions. In addition, the top
cover 14 is made of any one selected from the group

10

15

20

25

30

35

40

45

50

55

consisting of ceramic, glass or metal materials. Alterna-
tively, the top cover 14 and the main body 12 can also
be formed of the same material, and which is not limited
hereto.

[0050] Referring to FIGS. 1 and 2, in some embodi-
ments, the heating cavity 11 includes a first heating sub-
cavity 112. The first heating sub-cavity 112 is defined in
the main body 12. The first electrode 32 and the second
electrode 34 both extend into the first heating sub-cavity
112. In the first heating sub-cavity 112, the axial ends of
the first electrode 32 and the second electrode 34 are
staggered from each other in the axial direction, that is,
there is a height difference between the axial ends of the
first electrode 32 and the second electrode 34, so that
an oblique straight electric arc is formed between the
axial ends of the first electrode 32 and the second elec-
trode 34, and the length of the electric arc is longer, and
a heating temperature field in a larger range can be
formed. Optionally, the height difference between the ax-
ial ends of the first electrode 32 and the second electrode
34 is in the range of 5 mm to 10 mm. Also optionally, the
main body 12 is a cylindrical tube. The outer diameter of
the main body 12 is in the range of 2.0 mm to 2.5 mm,
and the wall thickness of the main body 12 is in the range
of 0.4 mm to 0.6 mm.

[0051] Referringto FIGS. 2to0 6, in other embodiments,
the heating cavity 11 includes a second heating sub-cav-
ity 114, a third heating sub-cavity 116, and a connecting
space 118 in communication with the second heating
sub-cavity 114 and the third heating sub-cavity 116. The
first electrode 32 and the second electrode 34 extend
into the second heating sub-cavity 114 and the third heat-
ing sub-cavity 116, respectively. The electric arc passing
through the connecting space 118 can be controllably
formed between the axial ends of the first electrode 32
and the second electrode 34e to generate the plasma.
In other words, the first electrode 32 is received in the
second heating sub-cavity 114, the second electrode 34
is received in the third heating sub-cavity 116, and the
electric arc passing through the connecting space 118
can be formed between the axial ends of the first elec-
trode 32 and the second electrode 34, so that the electric
arc can pass through the second heating sub-cavity 114,
the connecting space 118, and the third heating sub-cav-
ity 116, thereby increasing the length of the electric arc
and ensuring the discharge heating area.

[0052] Referringto FIGS. 2 to 4, further, the main body
12 is provided with the second heating sub-cavity 114
and the third heating sub-cavity 116 extend through the
main body 12 in the axial direction, and the connecting
space 118 is defined on the axial end of the main body
12, so thatthe connecting space 118 is in communication
with the second heating sub-cavity 114 and the third heat-
ing sub-cavity 116. The top cover 14 is provided at the
end of the main body 12 where the connecting space 118
is defined, so as to seal the axial end of the main body
12. During the manufacturing process, the second heat-
ing sub-cavity 114, the third heating sub-cavity, and the
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connecting space 118 are firstly defined in the main body
12, and then the top cover 14 is provided on the main
body 12, which is convenient for manufacturing and
processing. That is, the main body 12 and the top cover
14 are formed separately. Optionally, the depth of the
connecting space 118 defined by sinking the axial end
of the main body 12 is in the range of 1 mm to 3 mm.
[0053] Furthermore, the axial ends of the first electrode
32 and the second electrode 34 are staggered from each
other or coplanar with each other in the axial direction.
That is, the axial end of the first electrode 32 can be
arranged at different positions of the second heating sub-
cavity 114 in the axial direction, and the axial end of the
second electrode 34 can be arranged at different posi-
tions of the third heating sub-cavity 116 in the axial di-
rection, so that the axial ends of the first electrode 32 and
the second electrode 34 can be aligned with each other
or axially staggered from each other. As such, the ar-
rangements can be determined as required, to form the
electric arcs of different lengths and different positions
between the axial ends of the first electrode 32 and the
second electrode 34, and thus different temperature
fields can be formed.

[0054] Specifically, different temperature fields can be
formed by arranging the axial ends of the first electrode
32 and the second electrode 34 at different positions. For
example, the greater the height difference between the
axial ends of the first electrode 32 and the second elec-
trode 34, the longer the formed electric arc, the longer
the top high temperature region of the tube body 10 ad-
jacent to the top cover 14, and vice versa. For another
example, the farther the axial ends of the first electrode
32 and the second electrode 34 as a whole away from
the top cover 14, the longer the formed electric arc, the
longer the top high temperature region of the tube body
10 adjacent to the top cover 14, and vice versa. Option-
ally, the electric arc in this embodiment is in a shape of
an inverted U- shape.

[0055] Referring to FIGS. 5 and 6, in some other em-
bodiments, the main body 12 includes an inner tube body
121 and an outer tube body 123. The outer tube body
123 is sleeved outside the inner tube body 121 and
spaced apart from the inner tube body 121. The inner
tube body 121 itself has the second heating sub-cavity
114. The third heating sub-cavity 116 is defined between
the inner tube body 121 and the outer tube body 123.
The top cover 14 is arranged at the axial end of the outer
tube body 123. The axial end of the inner tube body 121
is spaced apart from the top cover 14. The connecting
space 118 is defined between the axial end of the inner
tube body 121 and the top cover 14. In this way, the
second heating sub-cavity 114, the third heating sub-cav-
ity 116 and the connecting space 118 are formed by the
inner tube body 121 and the outer tube body 123 that are
sleeved together and spaced apart from each other.
[0056] Further, the first electrode 32 extends into the
inner tube body 121, the second electrode 34 extends
between the inner tube body 121 and the outer tube body
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123. The axial end of the second electrode 34 extends
into the connecting space 118 and faces the second heat-
ing sub-cavity 114 in the inner tube body 121. In other
words, a portion of the second electrode 34 is sleeved in
the third heating sub-cavity 116 between the inner tube
body 121 and the outer tube body 123, and the other end
of the second electrode 34 is bent into the connecting
space 118 and faces the second heating sub-cavity 114.
In this way, the electric arc passing through the connect-
ing space 118 and the second heating sub-cavity 114
can be controllably formed between the axial ends of the
first electrode 32 and the second electrode 34. That is,
the electric arcis formed in the second heating sub-cavity
114 and the connecting space 118 to generate the plas-
ma. Specifically, the axial ends of the first electrode 32
and the second electrode 34 are located on an axis of
the second heating sub-cavity 114. As such, the axial
ends of the first electrode 32 and the second electrode
34 are arranged in a colinear manner. The generated
electric arc is linear, and the plasma is generated along
the axial direction of the tube body 10 to heat and the
atomize the aerosol-generating substrate.

[0057] Optionally, the discharge distance between the
axial ends of the first electrode 32 and the second elec-
trode 34 is in the range of 4 mm to 10 mm. Optionally,
the outer tube body 123 and the inner tube body 121 are
both cylindrical tubes, and the outer diameter of the outer
tube body 123 is in the range of 2.5 mm to 3.5 mm. The
hole diameter of the second heating sub-cavity 114 in
the inner tube body 121 is in the range of 0.3 mm to 0.6
mm. The wall thickness of the inner tube body 121 is in
the range of 0.6 mm to 0.8 mm. The diameters of the first
electrode 32 and the second electrode 34 are both in the
range of 0.3 mm to 0.5 mm.

[0058] Furthermore, a portion of the inner tube body
121 is sleeved in the outer tube body 123, and the other
portion of the inner tube body 121 extends out of the
outer tube body 123 to be sleeved on the first electrode
32 outside the heating cavity 11, thereby insulating and
protecting the first electrode 32, and preventing the first
electrode 32 outside the heating cavity 11 and the second
electrode 34 from being broken down to generate the
electric arc.

[0059] In any of the above embodiments, the portion
of the first electrode 32 and the portion of the second
electrode 34 that extend out of the heating cavity 11 are
relatively insulated from each other, thus preventing the
generation of the electric arc between the first electrode
32 outside the heating cavity 11 and the second electrode
34, and ensuring that the discharge breakdown is formed
inside the heating cavity 11.

[0060] In another embodiment of the present applica-
tion, an electronic atomizing device is further provided.
The electronic atomizing device includes the above-men-
tioned atomizer 100. When the atomizer 100 works, the
electric arc is formed between the axial ends of the first
electrode 32 and the second electrode 34 in the heating
cavity 11. The length of the electric arc is greater than
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the radial spacing between the first electrode 32 and the
second electrode 34, so that a longer electric arc is gen-
erated between the axial ends of the first electrode 32
and the second electrode 34, thus increasing the heating
region. As such, the atomizer 100 can effectively heat
and atomize the aerosol-generating substrate sleeved
outside tube body 10. In addition, the heat generated by
the plasma is used to quickly heat the aerosol-generating
substrate, and the high energy density characteristics of
plasma heating is utilized to shorten the preheating wait-
ing time, which is convenient for users to use, prevents
the aerosol-generating substrate from being scorched
due to the long preheating time, and improves the taste
after atomization. In addition, during the heating process,
metal parts such as electrodes do not need to directly
contact the aerosol-generating substrate, which can pre-
vent atomized aerosol-generating substrate from being
doped by metal substances, thereby further improving
the taste after atomization.

[0061] The technical features of the above-mentioned
embodiments can be combined arbitrarily. In order to
make the description concise, not all possible combina-
tions of the technical features are described in the em-
bodiments. However, as long as there is no contradiction
in the combination of these technical features, the com-
binations should be considered as falling in the scope of
the specification.

[0062] The above-described embodiments only illus-
trate several implementations of the present application,
and the descriptions are relatively specific and detailed,
but they should not be construed as limiting the scope of
the present application. It should be understood by those
of ordinary skill in the art that various modifications and
improvements can be made without departing from the
concept of the present application, and all fall within the
protection scope of the present application. Therefore,
the patent protection of the present application shall be
subjected to the appended claims.

Claims
1. An atomizer, comprising:

atube body forming a heating cavity therein; and
an electrode assembly comprising a first elec-
trode and a second electrode, the first electrode
and the second electrode extending into the
heating cavity,

wherein in the heating cavity, an electric arc is
controllably formed between an axial end of the
first electrode and an axial end of the second
electrode to generate plasma, and a length of
the electric arc is greater than a radial spacing
between the first electrode and the second elec-
trode.

2. The atomizer according to claim 1, wherein an outer
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periphery of the first electrode and an outer periphery
of the second electrode are each coated with an in-
sulating layer, and the axial end of the first electrode
and the axial end of the second electrode that are
located in the heating cavity are exposed.

The atomizer according to claim 2, wherein an infra-
red radiation layer is coated on the insulating layer
of each of the first electrode and the second elec-
trode.

The atomizer according to claim 1, wherein the tube
body comprises a main body, a top cover, and a
base;

wherein the main body is a hollow structure with
an opening at each of both ends;

the top cover is sleeved on the opening at one
of the ends of the main body in an axial direction;
the base is sleeved on the opening at another
ofthe ends ofthe main body in the axial direction;
the top cover, the main body, and the base en-
close the heating cavity; and

the first electrode and the second electrode ex-
tend through the base and extend into the heat-
ing cavity.

The atomizer according to claim 4, wherein the main
body and the top cover are integrally formed or sep-
arately formed.

The atomizer according to claim 4, wherein the main
body is made of an infrared radiation material.

The atomizer according to claim 4, wherein the top
cover is made of an infrared radiation material.

The atomizer according to any one of claims 4 to 7,
wherein the heating cavity comprises a first heating
sub-cavity defined in the main body, and the first
electrode and the second electrode extend into the
first heating sub-cavity; and

wherein in the first heating sub-cavity, the axial end
of the first electrode and the axial end of the second
electrode are staggered from each other in the axial
direction.

The atomizer according to any one of claims 4 to 7,
wherein the heating cavity comprises a second heat-
ing sub-cavity, a third heating sub-cavity, and a con-
necting space in communication with the second
heating sub-cavity and the third heating sub-cavity;

the first electrode and the second electrode ex-
tend into the second heating sub-cavity and the
third heating sub-cavity, respectively; and

the electric arc passing through the connecting
space is controllably formed between the axial
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end of the first electrode and the axial end of the
second electrode to generate the plasma.

The atomizer according to claim 9, wherein the main
body is provided with the second heating sub-cavity
and the third heating sub-cavity extending there-
through in the axial direction, the connecting space
is defined on an axial end of the main body, and the
top cover is provided at the end of the main body
where the connecting space is defined.

The atomizer according to claim 9, wherein the axial
end of the first electrode and the axial end of the
second electrode are staggered from each other or
coplanar with each other in the axial direction.

The atomizer according to claim 9, wherein the main
body comprises an inner tube body and an outer
tube body sleeved outside the inner tube body and
spaced apart from the inner tube body,

wherein the inner tube body has the second
heating sub-cavity, and the third heating sub-
cavity is defined between the inner tube body
and the outer tube body; and

wherein the top cover is sleeved on an axial end
of the outer tube body, an axial end of the inner
tube body is spaced apart from the top cover,
and the connecting space is defined between
the axial end of the inner tube body and the top
cover.

The atomizer according to claim 12, wherein the first
electrode extends into the inner tube body, the sec-
ond electrode extends between the inner tube body
and the outer tube body, the axial end of the second
electrode extends into the connecting space and fac-
es the second heating sub-cavity in the inner tube
body,

wherein the electric arc passing through the connect-
ing space and the second heating sub-cavity is con-
trollably formed between the axial end of the first
electrode and the axial end of the second electrode.

The atomizer according to any one of claims 1 to 7,
wherein a portion of the first electrode and a portion
ofthe second electrode that extend out of the heating
cavity are relatively insulated from each other.

An electronic atomizing device, comprising the at-
omizer according to any one of claims 1 to 14.
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