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(57)  Amethod forforming an air return pipe, compris-
ing: controlling a blank (26) to enter a forming cavity,
controlling a die core (23) to press the blank (26) such that
the blank (26) passes through a first die body (21), and
obtaining a first length value of a first formed pipe section
formed by the first die body (21); determining that the first
length value reaches a first set parameter value, control-
ling a second die body (22) to press part of the first formed
pipe section such that the part of the first formed pipe
section is formed into a second formed pipe section, and
obtaining a second length value of the second formed
pipe section; determining that the second length value
reaches a second set parameter value, and controlling
the second die body (22) to stop pressing; and controlling
a third formed pipe section formed by the first die body
(21) to reach a third set parameter value. A forming die
(20), comprising the die core (23), the first die body (21)
and the second die body (22), wherein the forming cavity
is formed between the die core (23) and the first die body

(21),the second die body (22) is arranged on one side ofa
discharge end of the first die body (21) and is provided
with a protrusion (223) facing a center of the second die
body (22). An air return pipe (10), comprising a first pipe
section (11), a second pipe section (12) and a third pipe
section (14) which are formed by pressing, wherein the
second pipe section (12) is located between the first pipe
section (11) and the third pipe section (14), the second
pipe section (12) is provided with an accommodation
portion, and the accommodation portion is recessed
towards a center of the second pipe section (12) and
extends in an axial direction of the second pipe section
(12). The plurality of pipe sections having different cross-
sectional shapes are continuously pressed, so that the
plurality of pipe sections are integrally formed, thereby
eliminating welding spots between every two adjacent
pipe sections, and reducing the leakage risk of the air
return pipe.
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Controlling a blank to enter a forming cavity, controlling
a mold core to extrude the blank to pass through a first
mold, and obtaining a first length of a first formed tube

section formed by the first mold

4 Determining that the first length reaches a first set A
parameter, controlling a second mold to extrude a part of
the first formed tube section to form the part of the first
formed tube section as a second formed tube section, and
\ebtaining a second length of the second formed tube Sectiog
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Determining that the second length reaches a second set }

parameter and controlling the second mold to
stop extruding
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[Cﬂntrolling a third formed tube section formed by the first

mold to reach a third set parameter
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Description

CROSS-REFERENCES TO RELATED APPLICA-
TIONS

[0001] The present application claims priority to Chi-
nese patent application No. 202210424814.2 filed on
April 21, 2022, entitled "Method for Forming Air Return
Pipe, Forming Die and Air Return Pipe", which is hereby
incorporated by reference in its entirety.

FIELD

[0002] The present application relates to the field of
refrigeration equipment, and in particular, to a method for
forming air return tube, a forming mold, and an air return
tube.

BACKGROUND

[0003] Heat exchange tubes used in refrigeration
equipment comprise generally an air return tube and a
capillary tube. The air return tube has a circular cross-
section and is fixed to the capillary tube for exchanging
heat through aluminum foil and a heat shrink tube, etc.
The heat exchange efficiency is low since the air return
tube is in linear contact with the capillary tube.

[0004] To improve heat exchange efficiency, the capil-
lary tube is embedded in the air return tube to enhance
the heat exchange efficiency. In the related art, connec-
tion tubes with circular cross-sections are added at both
ends of the air return tube, and the air return tube is
connected to an evaporator and a compressor through
the connection tube.

[0005] Although connection tubes are added at both
ends of the air return tube to connect the air return tube to
the evaporator and the compressor, leakage may easily
occur at a weld joint between the connection tube and the
air return tube, which increases a leakage risk of the air
return tube in a foam layer of the refrigeration equipment,
and affects the reliability of the refrigeration equipment.

BRIEF SUMMARY

[0006] The present application aims to solve at least
one of the problems in the related art. The present
application provides a method for forming an air return
tube. Air return tubes with different cross-sectional
shapes may be formed through continuously extruding
and have good cross-sectional consistency, and the heat
exchange and connection requirements of the air return
tube are satisfied.

[0007] The present application provides a forming
mold.
[0008] The present application provides an air return
tube.

[0009] According to the embodiments of the present
application, the method for forming air return tube com-
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prises:

controlling a blank to enter a forming cavity, control-
ling a mold core to extrude the blank to pass through
a first mold, and obtaining a first length of a first
formed tube section formed by the first mold;

determining that the first length reaches a first set
parameter, controlling a second mold to extrude a
part of the first formed tube section to form the part of
the first formed tube section as a second formed tube
section, and obtaining a second length of the second
formed tube section;

determining that the second length reaches a sec-
ond set parameter, and controlling the second mold
to stop extruding; and

controlling a third formed tube section formed by the
first mold to reach a third set parameter;

where a cross-sectional shape of the first mold is
different from a cross-sectional shape of the second
mold.

[0010] Inthe method for forming air return tube accord-
ing to the embodiment of the present application, a
plurality of tube sections with different cross-sectional
shapes may be continuously extruded through the meth-
od to form a plurality of tube sections integrally, which
eliminates the weld joint between adjacent tube sections,
reduces the leakage risk of the air return tube, ensures
the consistency of the cross-section of the air return tube,
and satisfies the heat exchange and connection require-
ments of the air return tube.

[0011] The forming mold according to the present ap-
plication is used to perform the method for forming the air
return tube described above, and the forming mold com-
prises a mold core, afirst mold and a second mold, where
a forming cavity is formed between the mold core and the
first mold; and

the second mold is provided at a side of a discharge end
of the first mold, the second mold comprises a first sub-
mold and a second sub-mold provided at a side of the first
sub-mold, the first sub-mold or the second sub-mold is
provided with a protrusion, and the protrusion faces a
center of the second mold.

[0012] According to the embodiments of the present
application, the forming mold may continuously extrude
to form the air return tube with different cross-sectional
shapes, which meets the production requirements for
continuous extrusion of air return tubes. The formed air
return tube has stable dimensions and good cross-sec-
tional consistency, and the forming procedure is simple
and convenient to operate.

[0013] The air return tube according to the present
application comprises a first tube section, a second tube
section, and a third tube section formed by extrusion
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forming, where the second tube section is located be-
tween the first tube section and the third tube section, and
the second tube section is provided with a receiver, where
the receiver is recessed towards a center direction of the
second tube section and extends along an axial direction
of the second tube section.

[0014] According to the air return tube in the present
application, the first tube section, the second tube sec-
tion, and the third tube section are integrally formed, and
the second tube section is provided with a receiver, which
not only increases a contact area between the air return
tube and a capillary tube, improves heat exchange effi-
ciency, but also facilitates the connection of the air return
tube, eliminates the weld joint between adjacent formed
tube sections, and reduces the leakage risk of the air
return tube.

[0015] Additional aspects and advantages of the pre-
sent application will be set forth in part in the description
which follows and, in part, will be apparent from the
description, or may be learned by practice of the present
application.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] Toillustrate the solutions in the embodiments of
the presentapplication more clearly, the drawings usedin
the description of the embodiments are briefly described
below. The drawings in the following description are only
some embodiments of the present application, and other
drawings may be obtained based on these drawings
without any creative effort for those skilled in the art.

FIG. 1 is a schematic flowchart of a method for
forming an air return tube according to an embodi-
ment of the present application;

FIG. 2 is a schematic flowchart of a method for
forming an air return tube according to an embodi-
ment of the present application;

FIG. 3 is a first sectional view of a forming mold
according to an embodiment of the present applica-
tion;

FIG. 4 is a view from direction A in FIG. 3;

FIG. 5 is a second sectional view of a forming mold
according to an embodiment of the present applica-
tion;

FIG. 6 is a view from the direction B in FIG. 5;

FIG. 7 is a first schematic forming diagram of a
method for forming an air return tube according to

an embodiment of the present application;

FIG. 8 is a second schematic forming diagram of a
method for forming an air return tube according to an
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embodiment of the present application; and

FIG. 9 is a schematic structural diagram of an air
return tube according to an embodiment of the pre-
sent application.

Reference numerals:
[0017]

10: air return tube; 11: first tube section; 12: second
tube section; 13: gradually-varied tube section; 14:
third tube section;

20: forming mold; 21: first mold; 211: first sub-mold;
212: second sub-mold; 213: first mold cavity; 22:
second mold; 221: third sub-mold; 222: fourth sub-
mold; 223: protrusion; 224: second mold cavity; 23:
mold core; 231: form portion; 232: recess; 24: drive
mechanism; 25: drive assembly; 26: blank.

DETAILED DESCRIPTION

[0018] Implementations of the present application are
further described in detail below with reference to the
drawings and embodiments. The following embodiments
are used to illustrate the present application, but are not
to limit the scope of the present application.

[0019] In the description of the present application, it
should be noted that, the orientation or positional rela-
tions specified by terms such as "central", "longitudinal”,
"lateral", "up", "down", "front", "back", "left", "right", "ver-
tical", "horizontal", "top", "bottom", "inner", "outer" and the
like, are based on the orientation or positional relations
shown in the drawings, which is merely for convenience
of description of the present application and to simplify
description, but does not indicate or imply that the stated
devices orcomponents must have a particular orientation
and be constructed and operated in a particular orienta-
tion, and thus it is not to be construed as limiting the
present application. Furthermore, the terms "first", "sec-
ond", "third" and the like are only used for descriptive
purposes and should not be construed as indicating or
implying a relative importance.

[0020] In the description of the present application, it
should be noted that unless explicitly specified and de-
fined otherwise, the terms "connected to" and "con-
nected" shall be understood broadly, for example, it
may be either fixedly connected or detachably con-
nected, or can be integrated; it may be either mechani-
cally connected, or electrically connected; it may be
either directly connected, or indirectly connected through
an intermediate medium. The specific meanings of the
terms above in the present application can be understood
by a person skilled in the art in accordance with specific
conditions.

[0021] In the embodiments of the present application,
unless otherwise expressly specified and defined, a first
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feature is "on" or "under" a second feature can refer to
that the first feature is directly contacted with the second
feature, or the first feature is indirectly contacted with the
second feature through an intermediate medium. In ad-
dition, the first feature is "on", "above" and "over" the
second feature can refer to that the first feature is directly
above or obliquely above the second feature, or simply
refer to that the level height of the first feature is higher
than that of the second feature. A first feature is "under",
"below" and "beneath" a second feature can refer to that
the first feature is directly below or obliquely below the
second feature, or simply refer to that the level height of
the first feature is lower than that of the second feature.
[0022] In the description of this specification, descrip-
tion with reference to the terms "an embodiment", "some
embodiments”, "an example", "specific example", "some
examples" and the like, refers to that specific features,
structures, materials or characteristics described in com-
bination with an embodiment or an example are com-
prised in atleast an embodiment or example according to
the embodiments of the present application. In this spe-
cification, schematic representations of the above terms
are not necessarily directed to a same embodiment or
example. Furthermore, the particular features, struc-
tures, materials or characteristics described can be com-
bined in any suitable manner in any one or more embodi-
ments or examples. In addition, those skilled in the art
may combine the different embodiments or examples
described in this specification, as well as the features
of the different embodiments or examples, without con-
flicting each other.

[0023] The numbering of the parts in the embodiment
of the present application itself, such as "first", "second",
(1), (2), (3), step one, step two, etc. are only used to
distinguish the described objects and do not have any
order or technical meaning. Unless otherwise specified,
"a plurality of" refers to two or more. The terms "compris-
ing", "containing", "having", "with", etc. used in the em-
bodiments of the present application are all open-ended
terms, meaning they comprise but are not limited to. In
the embodiments of the present application, the term
"and/or" describes a related relationship of associated
objects, and indicates that there may be three kinds of
relationships. For example, A and/or B may represent
that A exists alone, A and B exist simultaneously, and B
exists alone. In the embodiments of the present applica-
tion, expressions such as "exemplary" or "for example"
are used to indicate examples, illustrations, or explana-
tions. Any embodiments or design schemes described as
"exemplary" or "for example" in the present application
should not be interpreted as being more preferred or
advantageous than other embodiments or design
schemes. In an embodiment, the use of words such as
"exemplary" or "for example" is intended to present re-
levant concepts in a concrete way. Unless otherwise
defined, all technical and scientific terms used in the
embodiments of the present application have the same
meanings as those commonly understood by those

10

15

20

25

30

35

40

45

50

55

skilled in the art belonging to the present application. If
there is any inconsistency, the meaning stated in the
present application or the meaning derived from the
content recorded in the present application shall prevail.
[0024] ReferringtoFIG.3to FIG. 6indetail, the present
application provides a forming mold, comprising a mold
core 23, a first mold 21, and a second mold 22, where a
forming cavity is formed between the mold core 23 and
the first mold 21.

[0025] As shownin FIG. 4 and FIG. 6, to conveniently
manufacture the first mold 21, the first mold 21 may be
provided as a split structure, that is, the first mold 21
comprises a first sub-mold 211 and a second sub-mold
212, and the first sub-mold 211 and the second sub-mold
212 are used for aninitial extrusion forming of a tube body
after being closed.

[0026] The second mold 22 is located at a side of a
discharge end of the first mold 21. The second mold 22
comprises a third sub-mold 221 and a fourth sub-mold
222 |located at a side of the third sub-mold 221. The third
sub-mold 221 or the fourth sub-mold 222 is provided with
a protrusion 223, where the protrusion 223 faces a center
of the second mold 22, and after the third sub-mold 221
and the fourth sub-mold 222 are closed, at least one
recess may be formed on a surface of the tube body
extruded by the second mold 22.

[0027] Thefirstmold 21 is used to form the tube body of
an entire air return tube 10, and the second mold 22 is
provided at a rear end of the first mold 21, that is, the
second mold 22 is located at a side from which the formed
tube section formed by the first mold 21 extends. On a
whole tube body formed by the first mold 21, a recess,
that is, a special-shaped cross-section structure, is
formed at a local part of the tube body which is equivalent
to that forming is performed by the second mold 22 again
on the basis of the first mold 21.

[0028] In some embodiments of the present applica-
tion, as shown in FIG. 4 and FIG. 6, a side of the second
mold 22 facing the blank 26 is provided with the protru-
sion 223. In an embodiment, the protrusion 223 may be
formed at the third sub-mold 221 or the fourth sub-mold
222, that is, one of the third sub-mold 221 or the fourth
sub-mold 222towards the center of the second mold 22
corresponding to a recessed structure is provided with
the protrusion 223.

[0029] When the protrusion 223 is provided at the third
sub-mold 221, a drive mechanism 24 is correspondingly
connected to the third sub-mold 221; when the protrusion
223 is provided at the fourth sub-mold 222, the drive
mechanism 24 is correspondingly connected to the fourth
sub-mold 222. When the protrusion 223 is provided at
both the third sub-mold 221 and the fourth sub-mold 222,
the drive mechanism 24 is connected to the third sub-
mold 221 and the fourth sub-mold 222, respectively.
[0030] In some embodiments of the present applica-
tion, the drive mechanism 24 may comprise a cylinder
and connection pipeline, or the drive mechanism 24
comprises an oil cylinder and connection pipeline, etc.
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The drive mechanism 24 may be any driver capable of
performing a linear reciprocating movement to close the
third sub-mold 221 and the fourth sub-mold 222, and
separate the third sub-mold 221 from the fourth sub-mold
222.

[0031] In some preferred embodiments of the present
application, the drive mechanism 24 and the protrusion
223 are provided at a same part, that is, the drive me-
chanism 24 is connected to the third sub-mold 221. Under
an action of the drive mechanism 24, the third sub-mold
221 may move relative to the fourth sub-mold 222 and is
switchable between a first position W1 and a second
position W2.

[0032] At the first position W1, as shown in FIG. 6, the
third sub-mold 221 and the fourth sub-mold 222 are
closed, that s, the third sub-mold 221 moves downwards
relative to the fourth sub-mold 222 to a location of the
fourth sub-mold 222. The blank 26 is extruded by the first
mold 21 to form a circular cross-section tube body, and
then extruded by the second mold 22 to form a receiver
for embedding a capillary tube, that is, a second formed
tube section with a special-shaped cross-section. The
firstmold 21 and the second mold 22 may cooperate with
the extrusion equipment to continuously extrude the
circular cross-section tube section and the special-
shaped section tube section.

[0033] Atthe second position W2, as shown in FIG. 4,
the third sub-mold 221 is separated from the fourth sub-
mold 222, that is, the third sub-mold 221 moves upwards
relative to the fourth sub-mold 222 to a set distance,
which may be an interval value, as long as the third
sub-mold 221 does not interfere with the blank 26 to
be extruded into a circular cross-section tube body.
The set distance may also be a fixed value, at which
the third sub-mold 221 does not interfere with the blank
26 to be extruded into a circular cross-section tube body.
[0034] The blank 26 is extruded by the first mold 21 to
form a circular cross-section tube body, and the fourth
sub-mold 222 in the second mold 22 is only used for
supporting. The first mold 21 and the second mold 22
cooperate with the extrusion equipment to extrude the
circular cross-section tube section, which is equivalent to
that the second mold 22 retains a tube body structure
formed by the first mold 21.

[0035] Duringthe process of switching from the second
position W2 to the first position W1, the drive mechanism
24 controls the third sub-mold 221 to gradually approach
the fourth sub-mold 222, to form a gradually-varied tube
section 13 connecting two tube sections with different
cross-sectional shapes on the air return tube 10.
[0036] AsshowninFIG.7 and FIG. 8, as some embo-
diments of the present application, at least one of a first
position sensor, a second position sensor and a third
position sensor is provided atintervals at a rear end of the
forming mold 20. That is, the first position sensor, the
second position sensor and the third position sensor are
provided at intervals on a side of the second mold 22
away from the first mode 21, and the second position
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sensor may be provided between the first position sensor
and the third position sensor.

[0037] The first position sensor is used to detect that a
start end of the air return tube 10 arrives at a first preset
position, and output a signal to a control system for
controlling the second mold 22 to approach the blank
26 and start extrusion.

[0038] Thatis, as shown in FIG. 8 and FIG. 9, the first
position sensor is provided at a corresponding position of
the first set parameter L1 along a delivery path of the air
return tube 10 at a side at which the forming mold 20
extends out based on a length design requirement of the
airreturn tube 10. When the start end of the air return tube
10 arrives at the position where the first position sensoris
located, it indicates that a length of the circular cross-
section tube section meets the requirement of the first set
parameter L1. The first position sensor transmits a signal
to the control system. After receiving the signal, the
control system controls the second mold 22 gradually
approach the blank 26 until the blank 26 is extruded to
form a special-shaped section tube section.

[0039] The second position sensor is used to detect
that the start end of the air return tube 10 arrives at a
second preset position, and output a signal to the control
system for controlling the second mold 22 to move away
from the blank 26 and stop the extrusion.

[0040] Thatis, the second position sensor is provided
ata corresponding position of a second set parameter L2
along the delivery path of the air return tube 10 at down-
stream of the first position sensor based on the length
design requirement of the air return tube 10. When the
start end of the air return tube 10 arrives at the position
where the second position sensor is located, it indicates
that the length of the special-shaped section tube section
meets the requirement of the second set parameter L2.
The second position sensor transmits a signal to the
control system. After receiving the signal, the control
system controls the second mold 22to gradually move
away from the blank 26.

[0041] The third position sensor is used to detect that
the start end of the air return tube 10 arrives at a third
preset position, and one cycle of forming the air return
tube 10 is completed. Itis equivalent to that a stop end of
the airreturn tube 10 is located at the first preset position.
[0042] Thatis, the third position sensor is provided at a
corresponding position of the third set parameter L3
along the delivery path of the air return tube 10 based
on the length design requirement of the air return tube 10.
When the start end of the air return tube 10 arrives at a
position where the third position sensor is located, it
indicates that the length of the circular cross-section tube
section meets the requirement of the third set parameter
L3. The third position sensor transmits a signal to the
control system and one cycle of forming of the air return
tube 10 is completed.

[0043] In some embodiments of the present applica-
tion, the first mold 21 may also be an integral structure,
and the first mold 21 is provided at the extrusion equip-
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ment. An ingot is divided into several metal streams by
the pressure action in the extrusion equipment (which
may be a metal extruder), enters a weld chamber through
a division hole, gathers in the weld chamber, and is
welded again under an environment of high temperature,
high pressure and high vacuum, and finally flows out
through a gap between the first mold 21 and the mold
core 23 to extrude to form a tube body with a circular
cross-section.

[0044] In some embodiments of the present applica-
tion,as shownin FIG. 4 and FIG. 6, to improve the forming
accuracy of the special-shaped section tube section, the
mold core 23 is connected with a drive assembly 25. The
drive assembly 25 is used to drive the mold core 23 to
translate, and a part of the mold core 23 enters a second
mold cavity 224. The mold core 23 is provided with a form
portion 231 and a recess 232. The form portion 231
matches with the first mold 21 to extrude to form a tube
section with a circular cross-section, and the recess 232
is nested and matched with the protrusion 223 on the
second mold 22, the recessed precision of extrusion
molding is higher and it is easier to assemble with the
capillary tube.

[0045] AsshowninFIG.4andFIG.6,aninletofthefirst
mold cavity 213 has a shape of a unicode U+516B, which
may guide the blank 26 to flow into the gap between the
first mold 21 and the mold core 23.

[0046] During the use of the forming mold 20 for the air
return tube 10 provided in the embodiments of the pre-
sent application, the drive mechanism 24 is controlled by
a main program of the extrusion equipment. When the
length of the circular cross-section tube section extruded
by the first mold 21 is determined, the drive mechanism
24 drives the third sub-mold 221 to move downwards and
be closed with the fourth sub-mold 222 to extrude the
circular cross-section tube section extruded by the first
mold 21, to form a recess at part of the extruded tube
section. After the length of the recess is determined, the
drive mechanism 24 drives the third sub-mold 221 to
move upwards and separate from the fourth sub-mold
222, to maintain the circular cross-section tube section
extruded by the first mold 21.

[0047] In some embodiments of the present applica-
tion, a fourth position sensor and a fifth position sensor
are provided at a movement path of the drive mechanism
24.

[0048] The fourth position sensor is used to detect the
drive mechanism 24, to determine that the third sub-mold
221 is located at a position where it is closed with the
fourth sub-mold 222, ensure that the drive mechanism 24
drives the third sub-mold 221 to move in place and
avoiding the defective formation of recessed structures.
[0049] The fifth position sensor is used to detect the
drive mechanism 24, and determine that the third sub-
mold 221 is located at a position separated from the
fourth sub-mold 222, with a set distance between it
and the fourth sub-mold 222, ensure that the third sub-
mold 221 leaves the stop end of the second formed tube

10

15

20

25

30

35

40

45

50

55

section.

[0050] In some embodiments of the present applica-
tion, the first position sensor, the second position sensor,
the third position sensor, the fourth position sensor, and
the fifth position sensor mentioned above may all com-
prise contact sensors and proximity sensors.

[0051] The contact sensor comprises micro switches.
When the formed tube section touches the micro switch
during the movement, the internal contact in the micro
switch moves and outputs a signal.

[0052] The proximity sensor comprises an electromag-
netic sensor, a photoelectric sensor, a differential trans-
former sensor, an eddy current sensor, a capacitive
sensor, a reed switch sensor, a Hall sensor, etc. In a
preferred embodiment, a photoelectric sensor is used,
and the photoelectric sensor may output a signal when
the start end of each formed tube section approaches the
set distance from the photoelectric sensor.

[0053] According to the embodiment of the present
application, the forming mold 20 may continuously ex-
trude to form the air return tube 10 with different cross-
sectional shapes, meeting the production requirement
for continuous extrusion of the air return tube 10. The air
return tube 10 has stable dimension, and good cross-
sectional consistency, the forming mold 20 is easy to
control, and convenient to operate.

[0054] ReferringtoFIG. 1andFIG.2indetail, basedon
the above-mentioned forming mold 20, the method for
forming an air return tube 10 provided in the present
application comprises the following steps.

[0055] Step S101: controlling the blank 26 to enter the
forming cavity, controlling the mold core to extrude the
blank 26, to pass through the first mold, and obtaining the
first length of the first formed tube section formed by the
first mold.

[0056] That is, the blank 26 is delivered to the gap
between the first mold 21 and the mold core 23, and
the mold core 23 is moved in the first mold cavity 213 of
the first mold 21, by a certain extrusion stroke to extrude
the blank 26, the blank 26 is forced to produce directional
plastic deformation, and extruded from the first mold 21,
or extruded continuously from the first mold 21 to the
second mold 22.

[0057] Step 102: in accordance with a determination
that the first length reaches the first set parameter L1,
controlling the second mold to extrude a part of the first
formed tube section to form the part of the first formed
tube section as the second formed tube section, and
obtaining the second length of the second formed tube
section.

[0058] In some embodiments of the present applica-
tion, as showninFIG. 2, in the step of determining thatthe
first length reaches the first set parameter L1, it may be
determined that the first length reaches the first set
parameter L1 if the start end of the first formed tube
section arrives at the first preset position.

[0059] That is, as shown in FIG. 7, the first position
sensor detects the position of the start end of the first
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formed tube section extruded from the first mold 21, then
the second mold 22 is controlled to start extrusion, and
the rear end of the first formed tube section is continu-
ously extruded to form the second formed tube section.
[0060] The first length is an actual length of the first
formed tube section extruded by the first mold 21. The
cross-sectional shape of the first formed tube section is
circular. A position sensor (photoelectric sensor or micro
switch) may be provided based on the length demand of
the circular cross-section tube section. When a start end
ofthe extruded circular cross-section tube section arrives
at a position of the position sensor, it is determined that
the length of the circular cross-section tube section
meets the demand.

[0061] Then, the drive mechanism 24 is controlled to
push the third sub-mold 221 towards the fourth sub-mold
222 and be closed with the fourth sub-mold 222. To
achieve better forming effect of the formed tube section,
the drive mechanism 24 descends slowly. The gradually-
varied tube section 13 is continuously formed on part of
the first formed tube section. After the third sub-mold 221
and the fourth sub-mold 222 are closed, the forming of the
special cross-section tube section, that is, the forming of
the second formed tube section, begins.

[0062] Step 103: determining that the second length
reaches the second set parameter L2, and controlling the
second mold 22 to stop extruding.

[0063] The second length of the second formed tube
section extruded by the second mold 22 may be detected
in the following modes.

[0064] Inafirstmode, as showninFIG. 2, in the step of
controlling the second mold to extrude the part of the first
formed tube section to form the part of the first formed
tube section as the second formed tube section, and
obtaining the second length of the second formed tube
section, it is determined that the second formed tube
section reaches the second set parameter L2 if the start
end of the first formed tube section arrives at the second
preset position.

[0065] The first preset position and the second preset
position are located in a delivery direction of the first
formed tube section, and the second preset position is
located at a downstream of the first preset position.
[0066] Thatis, the second position sensor detects that
the start end of the second formed tube section extruded
by the second mold 22 arrives at the position where the
second position sensor is located, and it may be deter-
mined that when the second length reaches the second
set parameter L2, the second mold 22 stops extruding,
and the first mold 21 continues to extrude. The circular
cross-section tube body structure formed by the extru-
sion of the first mold 21 is maintained, and the rear end of
the second formed tube section is continuously extruded
to form the third formed tube section.

[0067] AsshowninFIG. 8, atleast one position sensor
is provided at the delivery path of the air return tube 10
along the movement path of the air return tube 10. In this
embodiment, a first position sensor may be provided at
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point a of the delivery path of the air return tube 10, and
the point a corresponds to the start end of the air return
tube 10; a second position sensoris provided at point b of
the delivery path of air return tube 10, and the point b
corresponds to the start end of the second formed tube
section in air return tube 10; a third position sensor is
provided at point c of the delivery path of air return tube
10, and the point ¢ corresponds to the start end of air
return tube 10 and the stop end of air return tube 10. The
forming length of each formed tube section is determined
by collecting position information of each point.

[0068] It is also possible to set 6 position points along
the movement path of the air return tube 10 on an outlet
length of the formed tube section to obtain corresponding
6 position signals, namely the start end of the first formed
tube section, the stop end of the first formed tube section,
the start end of the second formed tube section, the stop
end ofthe second formed tube section, the startend of the
third formed tube section, and the stop end of the third
formed tube section. The forming length of each formed
tube section is determined by collecting position informa-
tion of each point.

[0069] In a second mode, in the step of controlling the
second mold to extrude the part of the first formed tube
section to form the part of the first formed tube section as
the second formed tube section, and obtaining the sec-
ond length of the second formed tube section, if the
second mold is located in a closed position, the first
formed tube section is controlled to move a preset time
based on a preset speed, and the second length is
obtained based on the preset speed and the preset time.
[0070] That is, the start end of the first formed tube
section is detected through the first position sensor, the
drive mechanism 24 is controlled to push the third sub-
mold 221 towards to the fourth sub-mold 222 and be
closed with the fourth sub-mold 222. The fourth position
sensor provided at the movement path of the drive me-
chanism 24 is used to detect that the third sub-mold 221 is
closed with the fourth sub-mold 222. A timer may expire
after a settime, and the settime is determined based on a
target length of the second formed tube section and a
feeding speed. After the timer reaches the set time, the
drive mechanism 24 returns to separate the third sub-
mold 221 from the fourth sub-mold 222, and the second
length may also be obtained.

[0071] As shown in FIG. 4 and FIG. 6, during the
forming of the second formed tube section, two position
signals are provided at the movement path of the drive
mechanism 24, namely, signals are used for determining
that the third sub-mold 221 deepens into the position W1,
and determining that the third sub-mold 221 returns to the
position W2. After timing starts as itis determined that the
third sub-mold 221 gradually deepens into position W1
and the time determined based on the length requirement
of the special-shaped cross-section tube section expires,
the third sub-mold 221 is controlled to gradually return to
the position W2, the forming of the second formed tube
section (special-shaped cross-section tube section)
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ends and the forming of the circular cross-section tube
section enters.

[0072] Step 104: controlling the third formed tube sec-
tion formed by the first mold to reach the third set para-
meter L3.

[0073] In some embodiments of the present applica-
tion, as shown in FIG. 2, in the step of controlling the third
formed tube section formed by the first mold 21 to reach
the third set parameter L3, it is determined that the third
formed tube section reaches the third set parameter L3 if
the start end of the first formed tube section arrives at the
third preset position; the first preset position and both the
third preset position are located in the delivery direction of
the first formed tube section, and the third preset position
is located at the downstream of the first preset position.
[0074] That is, as shown in FIG. 8, the third position
sensor detects that the start end of the first formed tube
section arrives at the position of the third position sensor,
and determines that an entire air return tube 10 meets the
length required for a production drawing. The first mold
21 stops extrusion, the formed air return tube 10 is cut off
or the first mold 21 continues to operate after the formed
air return tube 10 is cut off.

[0075] The cross-sectional shape of the first mold is
different from the cross-sectional shape of the second
mold. This cross-section shape is the longitudinal cross-
sectional shape of the first mold or the second mold, that
is, the cross-sectional shape perpendicular to the axis
direction of the air return tube.

[0076] In the above steps, the first length, the second
length, and a third length are actual measured lengths of
the corresponding formed tube sections of the air return
tube during manufacturing; the first set parameter L1, the
second set parameter L2, and the third set parameter L3
are all the forming lengths of the corresponding formed
tube sections. That is, the first set parameter L1, the
second set parameter L2, and the third set parameter
L3 are the target lengths of each formed tube section in
the air return tube 10 based on the design drawing
requirements, and they are the reference lengths of each
formed tube section in the actual production.

[0077] Through this molding method, a plurality of tube
sections with different cross-sectional shapes may be
continuously extruded, and a plurality of tube sections
are formed integrally, which eliminates the weld joints
between adjacent tube sections, reduces the leakage
risk of the air return tube, ensures the consistency of the
cross-section of the air return tube, and satisfies the heat
exchange and connection requirements of the air return
tube.

[0078] AsshowninFIG.9, the presentapplication also
provides the air return tube 10, comprising a first tube
section 11, a second tube section 12, a gradually-varied
tube section 13, and a third tube section 14 formed by
extrusion. The second tube section 12 is located between
the first tube section 11 and the third tube section 14, and
the two ends of the second tube section 12 are connected
to the first tube section 11 and the third tube section 14
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through the gradually-varied tube section 13, respec-
tively. The second tube section 12 is provided with a
receiver, and the receiver is recessed towards the center
direction of the second tube section 12 and extends along
the axial direction of the second tube section 12.
[0079] The first tube section 11 and the gradually-var-
ied tube section 13 correspond to the start end of the first
formed tube section to the start end of the second formed
tube section, the second tube section 12 corresponds to
the second formed tube section, and the third tube sec-
tion 14 and the gradually-varied tube section 13 corre-
spond to the stop end of the second formed tube section
and the stop end of the third formed tube section.
[0080] The first tube section 11 and the third tube
section 14 are connected to the connection tubes pro-
vided atthe evaporator and the compressor, respectively,
while the second tube section 12 forms a receiver for
embedding the capillary tube.

[0081] The first tube section 11 and the third tube
section 14 are connected the connection tubes provided
at the evaporator and the compressor, respectively; the
capillary tube is embedded in the receiver, which may
increase a contact area between the capillary tube and
the air return tube 10; all tube sections are integrally
formed, and no weld joints occur between adjacent tube
sections, which ensures the sealing of the entire air return
tube 10 and effectively prevent leakage of the air return
tube 10.

[0082] The air return tube 10 provided in the present
application integrates all tube sections and forms a re-
ceiver for embedding capillary tubes in the second tube
section 12. This not only increases the contact area
between the air return tube 10 and the capillary tube to
improve heat exchange efficiency, but also facilitates the
connection between the air return tube 10 and the con-
nection tube, eliminates the weld joints between adjacent
tube sections, and reduces the leakage risk of the air
return tube 10.

[0083] Traditionally, the heat exchange tubes used in
refrigeration systems of refrigerators or freezers are gen-
erally air return tubes 10 made of aluminum and capillary
tubes made of copper, and the air return tubes 10 made of
aluminum have a circular cross-section. The air return
tube 10 is fixed to the capillary tube through aluminum
foil, heat shrink tubes, etc. After being fixed in this way,
the air return tube 10 is in linear contact with the capillary
tube, which results in small contact area and low heat
exchange efficiency.

[0084] Therefore, in the related art, the air return tube
10 is prolonged to increase the contact area between the
air return tube 10 and the capillary tube, to improve heat
exchange efficiency. However, it significantly increases
the material and manufacturing costs of the air return
tube 10, increases system costs, and reduces market
competitiveness.

[0085] Therefore, in some the related arts, the capillary
tube is fully or partially embedded inside the air return
tube 10 to increase the contact area between the air
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return tube 10 and the capillary tube to improve heat
exchange efficiency. In the related art, it is impossible to
directly connect the two ends of the air return tube 10 with
a special-shaped cross-section structure to the evapora-
tor and compressor, circular cross-section connection
tubes are welded at both ends of the special-shaped
cross-section structure and connected to the evaporator
and compressor.

[0086] In the above arrangement, two weld joints
(brazing points or resistance weld joints) have been
added at the connection between the air return tube 10
and both the evaporator and compressor, which in-
creases the leakage risk in the foam layer of the air return
tube 10 and reduces the reliability of the system.
[0087] However, the present application provides an
air return tube 10, comprising the first tube section of
circular cross-section structure as a start part, the second
tube section of special-shaped cross-section structure as
the middle part, and the third tube section of circular
cross-section structure as the final part. That is, the
cross-sectional shape of the air return tube 10 has
changes from circular to special, and then from special
to circular. This structure not only increases the contact
area between the air return tube 10 and the capillary tube
to improve heat exchange efficiency, but also facilitates
the connection between the air return tube 10 and the
connection tube, which eliminates the weld joints on the
air return tube 10, reduces the leakage risk of system,
and enhances the reliability of the system. Through this
structure, the material and manufacturing costs of the air
return tube 10 is reduced, and the market competitive-
ness of the tube body is improved.

[0088] Finally, it should be noted that the above im-
plementation is only used to illustrate the present appli-
cation and not to limit it. Although the present application
has been described in detail with reference to the embo-
diments, those skilled in the art should understand that
various combinations, modifications, or equivalent sub-
stitutions of the technical solution of the present applica-
tion do not depart from the scope of the solution of the
present application, and should be covered by the claims
of the present application.

Claims
1. A method for forming an air return tube, comprising:

controlling a blank to enter a forming cavity,
controlling a mold core to extrude the blank to
pass through a first mold, and obtaining a first
length of a first formed tube section formed by
the first mold;

determining that the first length reaches a first
set parameter, controlling a second mold to ex-
trude a part of the first formed tube section to
form the part of the first formed tube sectionas a
second formed tube section, and obtaining a
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10

second length of the second formed tube sec-
tion;

determining that the second length reaches a
second set parameter, and controlling the sec-
ond mold to stop extruding; and

controlling a third formed tube section formed by
the first mold to reach a third set parameter;
wherein the cross-sectional shape of the first
mold is different from a cross-sectional shape of
the second mold.

2. The method of claim 1, wherein

in the step of determining that the first length
reaches the first set parameter,

it is determined that the first length reaches the
first set parameter if a start end of the first formed
tube section arrives at a first preset position.

3. The method of claim 2, wherein in the step of con-
trolling the second mold to extrude the part of the first
formed tube section to form the part of the first
formed tube section as the second formed tube
section, and obtaining the second length of the sec-
ond formed tube section,

it is determined that the second formed tube
section reaches the second set parameter if
the start end of the first formed tube section
arrives at a second preset position;

wherein the first preset position and the second
preset position are located in a delivery direction
of the first formed tube section, and the second
preset position is located at a downstream of the
first preset position.

4. The method of claim 2, wherein in the step of con-
trolling the third formed tube section formed by the
first mold to reach the third set parameter,

itis determined that the third formed tube section
reaches the third set parameter if the start end of
the first formed tube section arrives at a third
preset position;

wherein the first preset position and the third
preset position are located in a delivery direction
of the first formed tube section, and the third
preset position is located at a downstream of the
first preset position.

5. The method of claim 1, wherein

in the step of controlling the second mold to
extrude the part of the first formed tube section
to form the part of the first formed tube section as
the second formed tube section, and obtaining
the second length of the second formed tube
section,
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the method comprises obtaining that the second
mold is in a closed position, controlling the first
formed tube section to move for a preset time at
apreset speed, and obtaining the second length
based on the preset speed and the preset time.

A forming mold for performing a method for forming
an air return tube of any of claims 1 to 5, comprising a
mold core, a first mold and a second mold, and a
forming cavity is formed between the mold core and
the first mold;

the second mold is provided at a side of a discharge
end of the first mold, the second mold comprises a
third sub-mold and a fourth sub-mold located at a
side of the third sub-mold, the third sub-mold or the
fourth sub-mold is provided with a protrusion, and the
protrusion faces towards a center of the second
mold.

The forming mold of claim 6, wherein atleastone of a
first position sensor, a second position sensor or a
third position sensor is provided at a side of the
second mold facing away from the first mold;

the first position sensor is used to detect that a start
end of the first formed tube section arrives at the first
preset position; the second position sensoris used to
detect that a start end of the first formed tube section
arrives at the second preset position; and the third
position sensor is used to detect that the start end of
the first formed tube section arrives at a third pre-
determined position.

The forming mold of claim 6, wherein the protrusion
is provided atthe third sub-mold and a drive mechan-
ism is connected to the third sub-mold; the third sub-
mold is switchable between a first position and a
second position through the drive mechanism;

the third sub-mold is separated from the fourth
sub-mold and spaced from the fourth sub-mold
by a set distance when the third sub-mold is
located at the first position; and

the third sub-mold is closed with the fourth sub-
mold when the third sub-mold is located at the
second position.

9. The forming mold of claim 8, wherein a fourth posi-

tion sensor and a fifth position sensor are provided at
a movement path of the drive mechanism;

the fourth position sensor is used to detect a
position where the third sub-mold is closed with
the fourth sub-mold; and
the fifth position sensor is used to detect a
location where the third sub-mold is separated
from the fourth sub-mold.

10. An air return tube, comprising a first tube section, a
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11

second tube section, and a third tube section formed
by an extrusion forming, wherein the second tube
section is located between the first tube section and
the second tube section, and the second tube sec-
tion is provided with a receiver, wherein the receiver
is recessed towards a center direction of the second
tube section and extends along an axial direction of
the second tube section.
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