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(54) PROCESSING DEVICE AND MANUFACTURING METHOD FOR COOLING ELEMENT, AND 
CIGARETTE PROCESSING SYSTEM

(57) A processing device and a manufacturing meth-
od for a cooling element, and a cigarette processing sys-
tem are provided. The processing device for a cooling
element includes a cooling material pretreatment unit (1)
and a composite molding unit (2); the cooling material
pretreatment unit (1) is configured for pretreating cooling
materials; and the composite molding unit (2) is config-
ured for compositing tows into layered cooling materials
and molding the layer cooling materials. The cigarette
processing system includes the processing device for a
cooling element. The manufacturing method for a cooling

element includes: respectively pretreating at least one
group of cellulose acetate fiber tows and at least one
group of polylactic acid fiber tows, then performing splic-
ing, extrusion, and molding to form layered cooling ma-
terials including at least one cellulose acetate layer and
at least one polylactic acid fiber layer, and then rolling
the layered cooling materials into a columnar shape to
obtain the cooling element. By means of the processing
device and manufacturing method for a cooling element,
a manufactured cooling element is stable in structure and
good in cooling effect.
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority of China Patent Application No. 202110430185.X, filed on April 21, 2021 in
China National Intellectual Property Administration and entitled "PROCESSING DEVICE AND MANUFACTURING
METHOD FOR COOLING ELEMENT, AND CIGARETTE PROCESSING SYSTEM", the content of which is hereby
incorporated by reference in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of heat-not-burn cigarettes, and in particular, to a processing device
and a manufacturing method for a cooling element, and a cigarette processing system.

BACKGROUND

[0003] Heat-not-burn cigarettes are one of emerging tobacco products, at least generally composed of an aerosol
generation element and a filtering element. If smoke generated by heating of the aerosol generation element only passes
through the filtering element, a temperature drop of the smoke is limited. After the smoke reaches the mouth of a user,
the user will have a burning experience, leading to a decrease in the suction experience of the user. Therefore, generally,
a cooling element would be generally added in a cigarette structure of a heat-not-burn cigarette.
[0004] In the related technologies, shapes, materials, processing methods, and arrangement positions in cigarettes
of cooling elements are different. For example, commonly used cooling elements are usually formed by molding com-
pression. Although a processing technique of this method is simple, the simple structure of the cooling element results
in a poor cooling effect. As a result, the user has a burning sensation during suction, and the suction experience is poor.

SUMMARY

[0005] The present disclosure provides a processing device and a manufacturing method for a cooling element, and
a cigarette processing system, thereby at least solving the above problems.
[0006] Some embodiments of the present disclosure provide a processing device for a cooling element. The processing
device at least achieves the objective mentioned above.
[0007] In some implementations, the processing device can include a cooling material pretreatment unit and a com-
posite molding unit, wherein the cooling material pretreatment unit can be configured for pretreating filamentous cooling
materials; the composite molding unit can be configured for compositing the pretreated filamentous cooling materials
into layered cooling materials and molding the layered cooling materials;
the composite molding unit can include splicing rollers, extrusion rollers, and a molding pipe which are arranged in
sequence; the splicing rollers can be configured for splicing a plurality of groups of filamentous cooling materials into
the layered cooling materials; the extrusion rollers can be configured for extruding and compositing the layered cooling
materials; and the molding pipe can be configured for molding the extruded and composited layered cooling materials
to obtain the cooling element. The air blower can be configured for blowing the filamentous cooling materials to be
loosened; the prestretching rollers can be configured for stretching the loosened filamentous cooling materials; the
threaded rollers can be configured for opening the stretched filamentous cooling materials; the plasticizer spray adding
boxes can be configured for adding a plasticizer to the opened filamentous cooling materials; and the conveying rollers
can be configured for conveying the filamentous cooling materials with the plasticizer into the composite molding unit.
[0008] Optionally, the filamentous cooling materials may include polylactic acid fiber tows and cellulose acetate fiber
tows.
[0009] Optionally, the prestretching rollers, the threaded rollers, the plasticizer spray adding boxes, and the conveying
rollers in each of the at least two groups can be arranged in pairs respectively.
[0010] Optionally, the conveying rollers can comprise a plurality of metal rollers arranged in parallel and cooperating
with each other.
[0011] Optionally, the threaded rollers of each of the at least two groups comprise can include a first threaded roller
and a second threaded roller which are arranged in sequence; and the splicing rollers and the extrusion rollers can be
arranged in parallel in pairs respectively.
[0012] Optionally, a width limiting assembly can be arranged between the cooling material pretreatment unit and the
splicing rollers.
[0013] Optionally, the width limiting assembly can be a group of stainless steel metal rollers which are slidable for
limiting widths of tows.
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[0014] Optionally, a high-pressure tow catcher can be arranged between the extrusion rollers and the molding pipe;
and the high-pressure tow catcher can be configured for catching the layered cooling materials and conveying the layered
cooling materials into the molding pipe.
[0015] Some other embodiments of the present disclosure further provide a manufacturing method for a cooling
element, which can include:
[0016] respectively pretreating at least one group of cellulose acetate fiber tows and at least one group of polylactic
acid fiber tows, then performing splicing, extrusion, and molding to form layered cooling materials comprising at least
one cellulose acetate layer and at least one polylactic acid fiber layer, and then rolling the layered cooling materials into
a columnar shape to obtain the cooling element.
[0017] Optionally, a running speed of the cellulose acetate fiber tows and the polylactic acid fiber tows can be 60
m/min to 80 m/min; and a ratio of a running speed of the molding pipe to a linear speed of the extrusion rollers can be
1: 1 to 1: 1.1.
[0018] Optionally, a pressure of the extrusion rollers is 0.05 MPa to 0.35 MPa.
[0019] Optionally, a steam pressure of the molding pipe is 0.3 MPa to 0.6 MPa.
[0020] Optionally, the cooling material pretreatment unit can include conveying rollers; and a ratio of a linear speed
of the extrusion rollers to a linear speed of the conveying rollers is 1: 1.1 to 1: 1.3.
[0021] Some other embodiments of the present disclosure further provide a cigarette processing system, which can
include the processing device for a cooling element.
[0022] Compared with the prior art, the present disclosure can at least include the beneficial effects below:
According to the processing device for a cooling element and the cigarette processing system of the present disclosure,
the filamentous cooling materials treated by the cooling material pretreatment unit are spliced and extruded together by
means of the splicing rollers and the extrusion rollers to form basic layered cooling materials and are then molded in the
molding pipe, thereby obtaining the cooling element with the layered cooling materials for cigarettes. The device has a
simple structure, and the obtained cooling element with the layered cooling materials has a stable structure and a good
cooling effect, thereby greatly reducing the burning sensation of a user during suction of a cigarettes and achieving a
relatively good user experience.
[0023] According to the manufacturing method for a cooling element of the present disclosure, the at least one group
of cellulose acetate fiber tows and the at least one group of polylactic acid fiber tows are respectively pretreated, are
composited under the splicing action and the extrusion action, and are rolled into a columnar shape to finally obtain the
cooling element. The cooling element has a stable structure, does not need an additional supporting element, and has
a good cooling effect.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] In order to provide a clearer explanation of the technical solutions of the embodiments of the present disclosure,
a brief introduction will be given to the accompanying drawings required in the embodiments. It should be understood
that the following drawings only illustrate certain embodiments of the present disclosure, and therefore should not be
regarded as limiting the scope of the present disclosure.

FIG. 1 is a cross section schematic diagram of a cooling element processed according to an embodiment of the
present disclosure;
FIG. 2 is a schematic diagram of a processing device for a cooling element according to Embodiment 1;
FIG. 3 is a schematic diagram of a processing device for a cooling element according to Embodiment 2;
FIG. 4 is a schematic diagram of a processing device for a cooling element according to Embodiment 3;
FIG. 5 is a schematic diagram of a non-closure state of an inner layer of a disqualified cooling element;
FIG. 6 is a schematic diagram of a non-closure state of an outer layer of a disqualified cooling element; and
FIG. 7 is a schematic diagram of a non-uniform distribution state of a material density of a disqualified cooling element.

Reference numerals in the drawings:

[0025]

1 - cooling material pretreatment unit;
10 - air blower; 11- prestretching roller; 12 - threaded roller; 13 - plasticizer spray adding box; 14 - conveying roller;
2 - composite molding unit;
20 - splicing roller; 21 - extrusion roller; 22 - molding pipe; 23 - width limiting assembly; and 24 - high-pressure tow
catcher.
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DETAILED DESCRIPTION OF THE EMBODIMENTS

[0026] As used herein:
"Prepared from" is synonymous with "include". The terms "comprise", "include", "has", "contain" or any other variations
thereof used herein are intended to cover non-exclusive inclusion. For example, a composition, step, method, product,
or device that includes the listed elements does not need to be limited to those elements, but can include other elements
that are not explicitly listed or inherent in such composition, step, method, product, or device.
[0027] A conjunction "composed of" excludes any unspecified element, step or component. If configured in claims,
this phrase will make the claims closed and exclude materials other than those described, except for conventional
impurities related to them. When the phrase "composed of" appears in the clause of the claim subject rather than
immediately following the subject, it only limits the elements described in that clause, other elements are not excluded
from the claims as a whole.
[0028] When equivalents, concentrations, or other values or parameters are expressed in terms of ranges, preferred
ranges, or ranges defined by a series of upper and lower preferred values, it should be understood that all ranges formed
by any matching of any upper range or preferred value with any lower range or preferred value are specifically disclosed,
regardless of whether the range is separately disclosed. For example, when the range "1-5" is disclosed, the described
range should be interpreted as including ranges "1-4", "1-3", "1-2", "1-2 and 4-5", "1-3 and 5", and the like. When a
numerical range is described herein, unless otherwise specified, it is intended to include its end values and all integers
and fractions within the range.
[0029] In these embodiments, unless otherwise specified, the portions and percentages are calculated by mass.
[0030] "Mass portion" refers to a basic unit of measurement that represents a mass proportion relationship of multiple
components. One portion can represent any unit mass, such as 1 g or 2.689 g. If it is assumed that the mass portion of
a component A is a, and the mass portion of a component B is b, it represents a ratio of a mass of the component A to
a mass of the component B is a: b. In another case, it indicates that a mass of the component A is aK, and a mass of
the component B is bK (K is any number, representing a multiplier factor). It cannot be misunderstood that unlike the
mass portion, the sum of the mass portions of all the components is not limited to 100.
[0031] "And/or" is used to indicate that one or both of situations described may occur, for example, A and/or B include
(A and B) and (A or B).
[0032] A processing device for a cooling element includes a cooling material pretreatment unit and a composite molding
unit, wherein the cooling material pretreatment unit is configured for pretreating filamentous cooling materials; the com-
posite molding unit is configured for compositing the pretreated filamentous cooling materials into layered cooling ma-
terials and molding the layered cooling materials;
[0033] the composite molding unit includes splicing rollers, extrusion rollers, and a molding pipe which are arranged
in sequence; the splicing rollers are configured for splicing a plurality of groups of filamentous cooling materials into
layered cooling materials; the extrusion rollers are configured for extruding and compositing the layered cooling materials;
and the molding pipe is configured for molding the pressurized and composited layered cooling materials to obtain the
cooling element.
[0034] In an optional implementation, the cooling material pretreatment unit includes at least two groups, each of the
at least two groups includes an air blower, prestretching rollers, threaded rollers, plasticizer spray adding boxes, and
conveying rollers which are arranged in sequence; the air blower is configured for blowing the filamentous cooling
materials to be loosened; the prestretching roller is configured for stretching the loosened filamentous cooling materials;
the threaded roller is configured for opening the stretched filamentous cooling materials; the plasticizer spray adding
box is configured for adding a plasticizer to the opened filamentous cooling materials; and the conveying roller is configured
for conveying the filamentous cooling materials with the plasticizer into the composite molding unit.
[0035] In an optional implementation, the threaded rollers includes a first threaded roller and a second threaded roller
which are arranged in sequence.
[0036] In an optional implementation, a width limiting assembly is arranged between the cooling material pretreatment
unit and the splicing rollers.
[0037] In an optional implementation, the splicing rollers and the extrusion rollers are separately independently arranged
in parallel in pairs.
[0038] In an optional implementation, a high-pressure tow catcher is arranged between the extrusion rollers and the
molding pipe; and the high-pressure tow catcher is configured for catching the layered cooling materials and conveying
the layered cooling materials into the molding pipe.
[0039] The present disclosure further provides a cigarette processing system, including the processing device for a
cooling element.
[0040] The present disclosure further provides a manufacturing method for a cooling element, which performs man-
ufacturing by means of the processing device for a cooling element. The manufacturing method includes:
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respectively pretreating at least one group of cellulose acetate fiber tows and at least one group of polylactic acid
fiber tows by the cooling material pretreatment unit, and putting pretreated same into the composite molding unit;
performing splicing by the splicing rollers, performing extruding and compositing by the extrusion rollers to form
layered cooling materials including at least one cellulose acetate layer and at least one polylactic acid fiber layer,
and then molding the layered cooling materials in the molding pipe to obtain the cooling element.

[0041] In an optional implementation, a running speed of the tows is 60 m/min to 80 m/min.
[0042] In an optional implementation, a pressure of the extrusion rollers is 0.05 MPa to 0.35 MPa.
[0043] In an optional implementation, a stream pressure of the molding pipe is 0.3 MPa to 0.6 MPa.
[0044] In an optional implementation, a ratio of a running speed of the molding pipe to a linear speed of the extrusion
rollers is 1: 1 to 1: 1.1.
[0045] Optionally, the running speed of the tows can be 60 m/min, 70 m/min, 80 m/min, and any value between 60
m/min and 80 m/min; the pressure of the extrusion rollers can be 0.05 MPa, 0.10 MPa, 0.15 MPa, 0.20 MPa, 0.25 MPa,
0.30 MPa, 0.35 MPa, and any value between 0.05 MPa and 0.35 MPa; the stream pressure of the molding pipe can be
0.3 MPa, 0.4 MPa, 0.5 MPa, 0.6 MPa, and any value between 0.3 MPa and 0.6 MPa; and a ratio of the running speed
of the molding pipe to the linear speed of the extrusion rollers can be 1: 1, 1: 1.05, 1: 1, and any value between 1: 1 and 1: 1.1.
[0046] In an optional implementation, the cooling material pretreatment unit includes conveying rollers; and a ratio of
the linear speed of the extrusion rollers to a linear speed of the conveying rollers is 1: 1.1 to 1: 1.3.
[0047] Optionally, the ratio of the linear speed of the extrusion rollers to the linear speed of the conveying rollers can
be 1: 1.1, 1: 1.2, 1: 1.3, and any value between 1: 1.1 and 1: 1.3.
[0048] The following will provide a detailed description of the implementations of the present disclosure in conjunction
with specific embodiments. However, those skilled in the art will understand that the following embodiments are only
used to illustrate the present disclosure and should not be considered as limiting the scope of the present disclosure. If
specific conditions are not specified in the implementations, the conventional conditions or conditions recommended by
manufacturers shall be followed. Reagents or instruments used without specifying a manufacturer are all conventional
products that can be commercially purchased.
[0049] Firstly, a target processing object of the processing device provided in the present disclosure is explained: The
cooling element is overall hollow cylindrical, and the cylindrical body adopts a two-layer or multilayer structure. A two-
layer structure is taken as an example: one layer is a cellulose acetate fiber layer and the other layer is a polylactic acid
layer (as shown in FIG. 1).

Embodiment 1

[0050] As shown in FIG. 2, this embodiment provides a processing device for a cooling element. The processing
device includes a cooling material pretreatment unit 1 and a composite molding unit 2 which are arranged in sequence
according to the processing process.
[0051] The cooling material pretreatment unit 1 is configured for respectively pretreating polylactic acid fiber tows and
cellulose acetate fiber tows. The composite molding unit 2 is configured for compositing and molding the pretreated
pretreating polylactic acid fiber tows and the pretreated cellulose acetate fiber tows to obtain a cooling element prepared
from layered cooling materials with a cellulose acetate fiber layer and a polylactic acid fiber layer.
[0052] In a preferred implementation, the cooling material pretreatment unit 1 includes a plurality of groups, each of
the plurality of groups includes an air blower 10, prestretching rollers 11, threaded rollers 12, plasticizer spray adding
boxes 13, and conveying rollers 14 which are arranged in sequence. Quantities of groups of the various components in
the cooling material pretreatment unit 1 are related to a quantity of layers of the cooling element. In each group, the
prestretching rollers 11, the threaded rollers 12, the plasticizer spray adding boxes 13, and the conveying rollers 14 are
separately arranged in pairs. The composite molding unit 2 includes splicing rollers 20, extrusion rollers 21, and a molding
pipe 22 which are arranged in sequence.
[0053] This embodiment further provides a manufacturing method for a cooling element, including the following steps:
the cellulose acetate fiber tows and the polylactic acid fiber tows passed through corresponding air blowers 10 at a
speed of 60 m/min and then entered corresponding prestretching rollers 11 for stretching, and were guided into corre-
sponding threaded rollers 12 for opening; after being opened, the cellulose acetate fiber tows and the polylactic acid
fiber tows entered corresponding plasticizer spray adding boxes 13 and were sprayed with a plasticizer (such as glyc-
erinum and a water-based adhesive); then the cellulose acetate fiber tows and the polylactic acid fiber tows were stacked
and composited under continuous actions of splicing rollers 20 and extrusion rollers 21 after passing through corre-
sponding conveying rollers 14 to form layered cooling materials with a cellulose acetate fiber layer and a polylactic acid
fiber layer; finally, the layered cooling materials entered a molding pipe 22 and was molded under a steam action of a
tow rolling core model. A pressure of the extrusion rollers 21 was 0.05 MPa; a steam pressure of the molding pipe 22
was 0.3 MPa; a ratio of a running speed of the molding pipe 22 to a linear speed of the extrusion rollers 21 was 1: 1;
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and a ratio of the linear speed of the extrusion rollers 21 to a linear speed of the conveying rollers 14 was 1: 1.1.

Embodiment 2

[0054] As shown in FIG. 3, this embodiment provides a processing device for a cooling element. The processing
device includes a cooling material pretreatment unit 1 and a composite molding unit 2 which are arranged in sequence
according to the processing process.
[0055] The cooling material pretreatment unit 1 is configured for respectively pretreating polylactic acid fiber tows and
cellulose acetate fiber tows. The composite molding unit 2 is configured for compositing and molding the pretreated
pretreating polylactic acid fiber tows and the pretreated cellulose acetate fiber tows to obtain a cooling element prepared
from layered cooling materials with a cellulose acetate fiber layer and a polylactic acid fiber layer.
[0056] In a preferred implementation, the cooling material pretreatment unit 1 includes a plurality of groups, each of
the plurality of groups includes an air blower 10, prestretching rollers 11, threaded rollers 12, plasticizer spray adding
boxes 13, and conveying rollers 14 which are arranged in sequence. Quantities of groups of the various components in
the cooling material pretreatment unit 1 are related to a quantity of layers of the cooling element. In each group, the
prestretching rollers 11, the threaded rollers 12, the plasticizer spray adding boxes 13, and the conveying rollers 14 are
separately arranged in pairs. The conveying rollers 14 can be provided in parallel with a plurality of metal rollers coop-
erating with each other. In order to ensure an opening effect, in a preferred implementation, there are two pairs of
threaded rollers 12 arranged in sequence.
[0057] The composite molding unit 2 includes a width limiting assembly 23, splicing rollers 20, extrusion rollers 21,
and a molding pipe 22 which are arranged in sequence. The width limiting assembly 23 is a group of stainless steel
metal rollers for limiting widths of twos which are slidable.
[0058] This embodiment further provides a manufacturing method for a cooling element, including the following steps:
the cellulose acetate fiber tows and the polylactic acid fiber tows passed through corresponding air blowers 10 at a
speed of 80 m/min and then entered corresponding prestretching rollers 11 for stretching, and were guided into corre-
sponding threaded rollers 12 for opening; after being opened, the cellulose acetate fiber tows and the polylactic acid
fiber tows entered corresponding plasticizer spray adding boxes 13 and were sprayed with a plasticizer; the cellulose
acetate fiber tows and the polylactic acid fiber tows were stacked and composited under continuous actions of splicing
rollers 20 and extrusion rollers 21 after passing through corresponding conveying rollers 14 to form layered cooling
materials with a cellulose acetate fiber layer and a polylactic acid fiber layer; finally, the layered cooling materials entered
a molding pipe 22 and was molded under a steam action of a tow rolling core model. A pressure of the extrusion rollers
21 was 0.35 MPa; a steam pressure of the molding pipe 22 was 0.6 MPa; a ratio of a running speed of the molding pipe
22 to a linear speed of the extrusion rollers 21 was 1: 1.1; and a ratio of the linear speed of the extrusion rollers 21 to a
linear speed of the conveying rollers 14 was 1: 1.3.

Embodiment 3

[0059] As shown in FIG. 4, this embodiment provides a processing device for a cooling element. The processing
device includes a cooling material pretreatment unit 1 and a composite molding unit 2 which are arranged in sequence
according to the processing process.
[0060] The cooling material pretreatment unit 1 is configured for respectively pretreating polylactic acid fiber tows and
cellulose acetate fiber tows. The composite molding unit 2 is configured for compositing and molding the pretreated
pretreating polylactic acid fiber tows and the pretreated cellulose acetate fiber tows to obtain a cooling element prepared
from layered cooling materials with a cellulose acetate fiber layer and a polylactic acid fiber layer.
[0061] In a preferred implementation, the cooling material pretreatment unit 1 includes a plurality of groups, each of
the plurality of groups includes an air blower 10, prestretching rollers 11, threaded rollers 12, plasticizer spray adding
boxes 13, and conveying rollers 14 which are arranged in sequence. Quantities of groups of the various components in
the cooling material pretreatment unit 1 are related to a quantity of layers of the cooling element. In each group, the
prestretching rollers 11, the threaded rollers 12, the plasticizer spray adding boxes 13, and the conveying rollers 14 are
separately arranged in pairs. The conveying rollers 14 can be provided in parallel with a plurality of metal rollers coop-
erating with each other. In order to ensure an opening effect, in a preferred implementation, there are two pairs of
threaded rollers 12 arranged in sequence.
[0062] The composite molding unit 2 includes a width limiting assembly 23, splicing rollers 20, extrusion rollers 21,
and a molding pipe 22 which are arranged in sequence. The width limiting assembly 23 is a group of stainless steel
metal rollers for limiting widths of twos in a sliding manner which are slidable.
[0063] In order to make the composited tow materials better and more stably enter the molding pipe 22 to ensure
smooth running of the whole device, a high-pressure tow catcher 24 is arranged between the extrusion rollers 21 and
the molding pipe 22.
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[0064] This embodiment further provides a manufacturing method for a cooling element, including the following steps:
the cellulose acetate fiber tows and the polylactic acid fiber tows passed through corresponding air blowers 10 at a
speed of 70 m/min and then entered corresponding prestretching rollers 11 for stretching, and were guided into corre-
sponding threaded rollers 12 for opening; after being opened, the cellulose acetate fiber tows and the polylactic acid
fiber tows entered corresponding plasticizer spray adding boxes 13 and were sprayed with a plasticizer; the cellulose
acetate fiber tows and the polylactic acid fiber tows were stacked and composited under continuous actions of splicing
rollers 20 and extrusion rollers 21 after passing through corresponding conveying rollers 14 to form layered cooling
materials with a cellulose acetate fiber layer and a polylactic acid fiber layer; finally, the layered cooling material entered
a molding pipe 22 and was molded under a steam action of a tow rolling core model. A pressure of the extrusion rollers
21 was 0.15 MPa; a steam pressure of the molding pipe 22 was 0.4 MPa; a ratio of a running speed of the molding pipe
22 to a linear speed of the extrusion rollers 21 was 1: 1.05; and a ratio of the linear speed of the extrusion rollers 21 to
a linear speed of the conveying rollers 14 was 1: 1.2.
[0065] It should be noted that after molding, the manufacturing method further includes splitting and other post-treat-
ment steps.
[0066] Based on the above processing device for a cooling element, the present disclosure further provides a heat-
not-burn cigarette processing system. The processing device for a cooling element is integrated with processing devices
for other components (for example, aerosol generation element processing equipment, filtering element processing
equipment, and cigarette assembling equipment) to obtain a complete automatic processing system, so as to improve
the processing efficiency and reduce the production cost.

Comparative example 1

[0067] Pure cellulose acetate fibers (CA) were used as cooling materials to prepare a cooling element with the same
thickness and pore size as that in Embodiment 1.

Comparative example 2

[0068] Pure polylactic acid fibers (PLA) were used as cooling materials to prepare a cooling element with the same
thickness and pore size as that in Embodiment 1.
[0069] The cooling elements obtained in Embodiment 1 and the comparative examples 1 to 2 were processed into
heat-not-burn cigarettes respectively, and then a lip temperature test and a collapse deformation test were performed
on each of the cooling elements .
[0070] In the lip temperature test, suction was simulated according to a cigarette suction model specified in the national
standard GB/T19609-2004, and the health canada intense (HCI) suction mode was used. Suction parameters were: a
suction capacity: 55 mL, a suction frequency: 30s, and a suction duration: 2 s. A thermocouple temperature detector
was used to detect a temperature value of smoke when a cigarette sample was sucked for the sixth time, namely, a
temperature value of a position of a mouth that was 0 mm away from a center of a cigarette holder rod.
[0071] Results of the lip temperature test are shown in Table 1:

[0072] Circumference variations of a suction process were measured: "-" represents that the circumference becomes
small. Results are as shown in Table 2:

Table 1 Results of the lip temperature test

Test object
Suction temperature at the lip/°C

First time of 
suction

Second time of 
suction

Third time of 
suction

Fourth time of 
suction

Fifth time of 
suction

Sixth time of 
suction

Comparative 
example 1 62.5 68.6 64.4 61.8 60.9 60.2

Comparative 
example 2 47.3 49.6 51.9 50.4 50.1 49.8

Embodiment 
1 48.3 49.8 52.0 49.3 49.6 50.6
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[0073] According to Table 1 and Table 2 above, it could be seen that the heat-not-burn cigarette prepared from the
cooling element provided in Embodiment 1 of the present disclosure not only achieved a good cooling effect (low lip
temperature), but also achieved good stability (small deformation). This was because the PLA had higher heat absorption
performance than that of the CA. The CA had a glass transition temperature of 185°C and a melting point of 310°C; and
the PLA had a glass transition temperature of 60°C and a melting point of 160°C. However, a thermal deformation of
the PLA was greater than that of the CA. Therefore, it was difficult to achieve a balance between the cooling effect and
the stability by using any material alone.

Comparative example 3

[0074] Compared with Embodiment 2, a difference was that the width limiting assembly 23 was not used, and other
equipment and process were all the same.

Comparative example 4

[0075] Compared with Embodiment 2, a difference was that the extrusion roller 21 was not used, and other equipment
and process were all the same.
[0076] According to the statistics of the yield of Embodiment 2 and the yields of the comparative example 3 and
comparative example 4, it could be seen that an average yield of Embodiment 2 was 80%, while the yield of the com-
parative example 3 was only 35% and the yield of the comparative example 4 was only 30%. The process stability was
poor in the comparative example 3 and comparative example 4.
[0077] A specific reason was that the width limiting assembly 23 was not used. Due to left and right oscillation and
amplitude fluctuation of the tows in a production process, a finished product would not have a stable layered structure
as there was not the width limiting assembly 23. Without the extrusion rollers 21, the two strands of tows did not abut
against. After the tows entered the molding pipe, the changes in the two strands of tows under the extrusion action of
the molding pipe 22 were inconsistent, making it difficult to obtain a stable layered structure.
[0078] The cross-sectional diagrams of disqualified products in the comparative example 3 and the comparative
example 4 are as shown in FIG. 5, FIG. 6, and FIG. 7. FIG. 5 shows a non-closure state of an inner layer of a disqualified
cooling element; FIG. 6 shows a non-closure state of an outer layer of a disqualified cooling element; and FIG. 7 shows
a non-uniform distribution state of a material density of a disqualified cooling element.
[0079] It should be finally noted that the various above embodiments are only used to describe the technical solutions
of the present application, and not intended to limit the present application. Although the present application has been
described in detail with reference to the foregoing embodiments, those ordinarily skilled in the art should understand
that they can still modify the technical solutions described in all the foregoing embodiments, or equivalently replace
some or all of the technical features, and these modifications or replacements do not depart the essences of the corre-
sponding technical solutions from the spirit and scope of the technical solutions of all the embodiments of the present
application.
[0080] In addition, those skilled in the art can understand that although some embodiments herein include certain
features included in other embodiments rather than other features, combination of features of different embodiments
means that they fall within the scope of the present disclosure and form different embodiments. For example, in the
above claims, any one of the claimed embodiments can be used in any combination. The disclosure of information in
this Background section is only for enhancement of understanding of the general background of the present disclosure
and should not necessarily be taken as an acknowledgement or any form of suggestion that this information forms the
prior art already known to those skilled in the art.

Table 2 Results of the collapse deformation test

Test object
Deformation or collapse (circumference variation mm)

First time of 
suction

Second time of 
suction

Third time of 
suction

Fourth time of 
suction

Fifth time of 
suction

Sixth time of 
suction

Comparative 
example 1 -0.04 -0.12 -0.10 -0.09 -0.08 -0.04

Comparative 
example 2 -0.26 -0.34 -0.21 -0.17 -0.16 -0.10

Embodiment 
1 -0.08 -0.12 -0.11 -0.10 -0.09 -0.04
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Industrial practicability

[0081] The present disclosure provides a processing device and a manufacturing method for a cooling element, and
a cigarette processing system. The processing device for a cooling element includes a cooling material pretreatment
unit and a composite molding unit; the cooling material pretreatment unit is configured for pretreating cooling materials;
and the composite molding unit is configured for compositing tows into layered cooling materials and molding the layered
cooling materials. The cigarette processing system includes the processing device for a cooling element. The manufac-
turing method for a cooling element includes: respectively pretreating at least one group of cellulose acetate fiber tows
and at least one group of polylactic acid fiber tows, then performing splicing, extrusion, and compositing to form layered
cooling materials including at least one cellulose acetate layer and at least one polylactic acid fiber layer, and then rolling
the layered cooling materials into a columnar shape to obtain a cooling element. According to the processing device
and the manufacturing method for a cooling element of the present disclosure, the manufactured cooling element is
stable in structure and good in cooling effect.
[0082] In addition, it can be understood that the processing device and the manufacturing method for a cooling element,
and the cigarette processing system of the present disclosure can be reproduced and can be used in various industrial
applications. For example, the processing device and the manufacturing method for a cooling element, and the cigarette
processing system of the present disclosure can be used in the technical field of heat-not-burn cigarettes.

Claims

1. A processing device for a cooling element, characterized in that the processing device comprises a cooling material
pretreatment unit and a composite molding unit, wherein the cooling material pretreatment unit is configured for
pretreating filamentous cooling materials; the composite molding unit is configured for compositing the pretreated
filamentous cooling materials into layered cooling materials and molding the layered cooling materials;
the composite molding unit comprises splicing rollers, extrusion rollers, and a molding pipe which are arranged in
sequence; the splicing rollers are configured for splicing a plurality of groups of filamentous cooling materials into
the layered cooling materials; the extrusion rollers are configured for extruding and compositing the layered cooling
materials; and the molding pipe is configured for molding the extruded and composited layered cooling materials to
obtain the cooling element.

2. The processing device according to claim 1, wherein the filamentous cooling materials comprise polylactic acid fiber
tows and cellulose acetate fiber tows.

3. The processing device according to claim 1 or 2, wherein the cooling material pretreatment unit comprises at least
two groups each comprising an air blower, prestretching rollers, threaded rollers, plasticizer spray adding boxes,
and conveying rollers which are arranged in sequence; the air blower is configured for blowing the filamentous
cooling materials to be loosened; the prestretching rollers are configured for stretching the loosened filamentous
cooling materials; the threaded rollers are configured for opening the stretched filamentous cooling materials; the
plasticizer spray adding boxes are configured for adding a plasticizer to the opened filamentous cooling materials;
and the conveying rollers are configured for conveying the filamentous cooling materials with the plasticizer into the
composite molding unit.

4. The processing device according to claim 3, wherein the prestretching rollers, the threaded rollers, the plasticizer
spray adding boxes, and the conveying rollers in each of the at least two groups are arranged in pairs respectively.

5. The processing device according to claim 3 or 4, wherein the conveying rollers comprises a plurality of metal rollers
arranged in parallel and cooperating with each other.

6. The processing device according to any one of claims 3 to 5, wherein the threaded rollers of each of the at least
two groups comprise a first threaded roller and a second threaded roller which are arranged in sequence; and the
splicing rollers and the extrusion rollers are arranged in parallel in pairs respectively.

7. The processing device according to any one of claims 1 to 6, wherein a width limiting assembly is arranged between
the cooling material pretreatment unit and the splicing rollers.

8. The processing device according to claim 7, wherein the width limiting assembly is a group of stainless steel metal
rollers which are slidable for limiting widths of tows.



EP 4 256 992 A1

10

5

10

15

20

25

30

35

40

45

50

55

9. The processing device according to any one of claims 1 to 8, wherein a high-pressure tow catcher is arranged
between the extrusion rollers and the molding pipe; and the high-pressure tow catcher is configured for catching
the layered cooling materials and conveying the layered cooling materials into the molding pipe.

10. A manufacturing method for a cooling element, characterized in that, the manufacturing method comprises:
respectively pretreating at least one group of cellulose acetate fiber tows and at least one group of polylactic acid
fiber tows, then performing splicing, extrusion, and molding to form layered cooling materials comprising at least
one cellulose acetate layer and at least one polylactic acid fiber layer, and then rolling the layered cooling materials
into a columnar shape to obtain the cooling element.

11. The manufacturing method according to claim 10, wherein a running speed of tows is 60 m/min to 80 m/min; and
a ratio of a running speed of the molding pipe to a linear speed of the extrusion rollers is 1: 1 to 1: 1.1.

12. The manufacturing method according to claim 10 or 11, wherein a pressure of the extrusion rollers is 0.05 MPa to
0.35 MPa; and
a steam pressure of the molding pipe is 0.3 MPa to 0.6 MPa.

13. The manufacturing method according to any one of claims 10 to 12, wherein the cooling material pretreatment unit
comprises conveying rollers; and a ratio of a linear speed of the extrusion rollers to a linear speed of the conveying
rollers is 1: 1.1 to 1: 1.3.

14. A cigarette processing system, comprising the processing device for a cooling element according to any one of
claims 1 to 9.
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