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(54) ELASTIC FIBRE DRY SPINNING MECHANISM AND MAINTENANCE CONTROL METHOD FOR

SPINNING ASSEMBLY

(67)  An elastic fibre dry spinning mechanism and a
maintenance control method for a spinning assembly.
The elastic fibre dry spinning mechanism comprises: a
spinning assembly (1), comprising a temperature control
portion (13) and a spinneret portion (14) detachably over-
lapped with each other; and a rotary movement control
portion, used for allowing the spinning assembly to lift
and drop, move horizontally and rotate around the hori-

zontal movement direction, so as to change the facing
direction of the spinning assembly into a facing direction
facilitating the maintenance of the spinneret portion. The
spinning mechanism and the maintenance control meth-
od therefor achieve convenient, quick and efficient main-
tenance such as online replacement of a spinneret por-
tion.
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Description

Field of the Invention

[0001] The present invention relates to elastic fiber
spinning technology, and in particular to an elastic fiber
dry spinning mechanism and a maintenance control
method for a spinning assembly.

Background of the Invention

[0002] In the dry spinning production of elastic fibers
such as spandex, in order to ensure the quality of prod-
ucts, a spinneret portion in a spinning assembly needs
to be replaced regularly. The general replacement period
is 15 days to 30 days. During the replacement of the
spinneret portion, the production must be interrupted,
and the normal production can be recovered only after
the spinneret portion which is cleaned and checked out
to be qualified is replaced. The replacement work of the
spinneret portion is one of the most important daily works
in the dry spinning production of the elastic fibers such
as spandex.

[0003] The traditional spinning assembly is as shown
in Fig. 5, a metering device 1a communicates with poly-
mer solution channels of a temperature control portion
3a through metal hoses 2a, spinneret portions 4a are
arranged in the polymer solution channels of the temper-
ature control portion 3 a, a polymer solution for elastic
fiber dry spinningis allocated into multiple beams of equal
solution flows after being accurately metered by the me-
tering device, the beams of the solution flows communi-
cate with the spinneret portions arranged in the polymer
solution channels of the temperature control portion
through the metal hoses, and the beams of the polymer
solution are sprayed into a spinning box through the spin-
neret portions.

[0004] If the spinneret portion of the above-mentioned
spinning assembly needs to be replaced, the metal hose
and the spinneret portion need to be disconnected, the
whole temperature control portion provided with the spin-
neret portion therein is disassembled, the portions of the
temperature control portion including the spinneret por-
tion are installed on the spinning assembly after being
cleaned and checked out to be qualified, and then the
production can be recovered. In the above-solution, the
disassembly and assembly works of the temperature
control portion provided with the spinneret portion therein
are tedious, the cleaning range is large, and the replace-
ment time is long, thereby affecting the operation effi-
ciency of the equipment and reducing the production ef-
ficiency.

Summary of the Invention

[0005] Abriefoverviewofthe presentinventionis given
below to provide a basic understanding of certain aspects
of the present invention. It should be understood that this
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summary is not an exhaustive overview of the present
invention. It is not intended to determine the critical or
important part of the present invention, nor is it intended
to limit the scope of the present invention. The purpose
is simply to give some concepts in a simplified form as a
prelude to the more detailed description of the later dis-
cussion.

[0006] Embodiments of the present invention provide
an elastic fiber dry spinning mechanism and a mainte-
nance control method for a spinning assembly.

[0007] In one aspect, the embodiments of the present
invention provide an elastic fiber dry spinning mecha-
nism, including:

a spinning assembly, including atemperature control
portion and a spinneret portion, which are detachably
overlapped with each other; and

a rotary movement control portion used for driving
the spinning assembly to ascend and descend,
translate and rotate around a translation direction so
asto change the orientation of the spinning assembly
into an orientation facilitating the maintenance of the
spinneret portion.

In combination with any elastic fiber dry spinning mech-
anism provided by one aspect of the embodiments of the
present invention, optionally, the spinneret portion in-
cludes a rectangular plate, multiple rows of spinneret or-
ifices are arranged on the rectangular plate, and at least
one nozzle is arranged in one of the spinneret orifices.
[0008] In combination with any elastic fiber dry spin-
ning mechanism provided by one aspect of the embod-
iments of the present invention, optionally, the spinning
assembly further includes: at least one metering device
and an interface conversion portion, and the metering
device, the interface conversion portion, the temperature
control portion and the spinneret portion are sequentially
overlapped with each other.

[0009] In combination with any elastic fiber dry spin-
ning mechanism provided by one aspect of the embod-
iments of the present invention, optionally, the spinning
assembly further includes: at least one metering driving
device used for driving the at least one metering device.
[0010] In combination with any elastic fiber dry spin-
ning mechanism provided by one aspect of the embod-
iments of the present invention, optionally, the elastic fib-
er dry spinning mechanism further includes: a moving
bracket used for providing support for the ascending and
descending, translation and/or rotation of the spinning
assembly.

[0011] In combination with any elastic fiber dry spin-
ning mechanism provided by one aspect of the embod-
iments of the present invention, optionally, the spinning
assembly is rotatably connected with the moving bracket
through at least one rotating shaft.

[0012] In combination with any elastic fiber dry spin-
ning mechanism provided by one aspect of the embod-
iments of the present invention, optionally, the rotary
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movement control portion includes a first lifting driving
mechanism used for driving the spinning assembly and
the moving bracket to ascend and descend together.
[0013] In combination with any elastic fiber dry spin-
ning mechanism provided by one aspect of the embod-
iments of the present invention, optionally, the first lifting
driving mechanism drives the spinning assembly and the
moving bracket to ascend and descend together from
the upper side orthe lower side of the spinning assembly.
[0014] In combination with any elastic fiber dry spin-
ning mechanism provided by one aspect of the embod-
iments of the present invention, optionally, the moving
bracket is provided with atleast one moving bracket guid-
ing portion extending along a lifting direction; and the
rotary movement control portion includes a second lifting
driving mechanism used for driving the spinning assem-
bly to ascend and descend along the moving bracket
guiding portion.

[0015] In combination with any elastic fiber dry spin-
ning mechanism provided by one aspect of the embod-
iments of the present invention, optionally, the second
lifting driving mechanism drives the spinning assembly
to ascend and descend along the moving bracket guiding
portion from the upper side or the lower side of the spin-
ning assembly.

[0016] In combination with any elastic fiber dry spin-
ning mechanism provided by one aspect of the embod-
iments of the present invention, optionally, the moving
bracket guiding portion is provided with at least one lim-
iting hole for limiting the spinning assembly after lifting
the spinning assembly to a certain position through the
cooperation with a limiting member.

[0017] In combination with any elastic fiber dry spin-
ning mechanism provided by one aspect of the embod-
iments of the present invention, optionally, the rotary
movement control portion includes: a first slide rail par-
allel to a first axis direction of the spinneret portion and
used for limiting the spinning assembly to translate along
the first slide rail after ascending and descending to a
certain position.

[0018] In combination with any elastic fiber dry spin-
ning mechanism provided by one aspect of the embod-
iments of the present invention, optionally, the rotary
movement control portion furtherincludes: amoving slide
rail parallel to the first axis direction of the spinneret por-
tion, the moving slide rail ascends or descends together
with the spinning assembly or ascends or descends to-
gether with the spinning assembly and the moving brack-
et, and the moving slide rail limits the spinning assembly
orthe spinning assembly and the moving bracketto trans-
late together with the first slide rail when ascending and
descending to a position flush with the first slide rail.
[0019] In combination with any elastic fiber dry spin-
ning mechanism provided by one aspect of the embod-
iments of the present invention, optionally, the rotary
movement control portion includes: a second slide rail
parallel to a second axis direction of the spinneret portion
and used for limiting the spinning assembly to translate
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along the second slide rail after ascending and descend-
ing to a certain position.

[0020] In combination with any elastic fiber dry spin-
ning mechanism provided by one aspect of the embod-
iments of the present invention, optionally, the rotary
movement control portion includes a rotation driving
mechanism having a self locking function and used for
driving the spinning assembly to rotate around the trans-
lation direction and to realize self lock at multiple rotation
angles.

[0021] In combination with any elastic fiber dry spin-
ning mechanism provided by one aspect of the embod-
iments of the present invention, optionally, the rotation
driving mechanism having the self locking function in-
cludes: an electric or manual reduction gear having a self
locking function.

[0022] In combination with any elastic fiber dry spin-
ning mechanism provided by one aspect of the embod-
iments of the present invention, optionally, the reduction
gear having the self locking function includes a turbine
vortex reducer.

[0023] In combination with any elastic fiber dry spin-
ning mechanism provided by one aspect of the embod-
iments of the presentinvention, optionally, the orientation
facilitating the maintenance of the spinneret portion is an
upward orientation.

[0024] On another aspect, the embodiments of the
present invention further provide a maintenance control
method for a spinning assembly based on the any elastic
fiber dry spinning mechanism provided by the embodi-
ments of the presentinvention, and the maintenance con-
trol method for the spinning assembly includes:

driving the spinning assembly to ascend to separate
the spinning assembly from a spinning box below
the spinning assembly;

driving the spinning assembly to translate to stagger
the spinning assembly to the spinning box; and
driving the spinning assembly to rotate around a
translation direction to change the orientation of the
spinning assembly into an orientation facilitating the
maintenance of the spinneret portion.

[0025] In combination with any maintenance control
method for the spinning assembly provided by the other
aspect of the embodiments of the present invention, op-
tionally, after the orientation of the spinning assembly is
changed into the orientation facilitating the maintenance
of the spinneret portion, the maintenance control method
for the spinning assembly further includes: separating
the spinneret portion from the temperature control por-
tion, and detachably overlapping another spinneret por-
tion with the temperature control portion.

[0026] In combination with any maintenance control
method for the spinning assembly provided by the other
aspect of the embodiments of the present invention, op-
tionally, after the other spinneret portion is overlapped
with the temperature control portion in a detachable man-
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ner, the maintenance control method for the spinning as-
sembly further includes: driving the spinning assembly
to rotate around the translation direction to change the
orientation of the spinning assembly into an orientation
facilitating the spinning of the other spinneret portion into
the spinning box; driving the spinning assembly to trans-
late to align the spinning assembly to the spinning box
up and down; and driving the spinning assembly to de-
scend to connect the spinning assembly with the spinning
box.

[0027] In the technical solutions provided by the em-
bodiments of the presentinvention, the temperature con-
trol portion and the spinneret portion contained in the
elastic fiber dry spinning assembly are two portions which
are detachably overlapped with each other, in a mainte-
nance process of the spinning assembly, the entirety of
the spinning assembly is driven to ascend and descend,
translate and rotate around the translation direction
through the rotary movement control portion to change
the orientation of the spinning assembly into the orienta-
tion facilitating the maintenance of the spinneret portion,
and then the spinneret portion and the temperature con-
trol portion only need to be separated and disassembled
instead of disassembling the entirety of the spinning as-
sembly, thereby reducing the range of assemblies requir-
ing cleaning, replacement and other maintenance and
reducing the workload of cleaning, replacement and oth-
er maintenance. In addition, another standby spinneret
portion can be replaced, so that the online replacement
and other maintenance of the spinneret portion are con-
venient, quick and efficient, and the influence on spinning
production is little. The replaced spinneret portion can be
performed with cleaning, assembly replacement and oth-
er offline maintenance, thereby avoiding the influence of
the time necessary for the offline maintenance of the por-
tion on the online spinning production, accordingly the
spinning production interruption time necessary for the
maintenance is shortened, and the production efficiency
is improved.

Brief Description of the Drawings

[0028] To illustrate technical solutions in the embodi-
ments of the present invention or in the prior art more
clearly, a brief introduction on the accompanying draw-
ings which are needed in the description of the embodi-
ments or the prior art is given below. Apparently, the ac-
companying drawings in the description below are merely
some of the embodiments of the presentinvention, based
on which other drawings can be obtained by those of
ordinary skill in the art without any creative effort.

Fig. 1is a schematic diagram of an optional structure
of an elastic fiber dry spinning mechanism provided
by an embodiment of the present invention;

Fig. 2a to Fig. 2g are state examples of different
phases in a maintenance control process of a spin-
ning assembly of the elastic fiber dry spinning mech-
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anism as shown in Fig. 1;

Fig. 3 is a schematic diagram of an optional structure
of another elastic fiber dry spinning mechanism pro-
vided by an embodiment of the present invention;
Fig. 4a to Fig. 4g are state examples of different
phases in a maintenance control process of a spin-
ning assembly of the elastic fiber dry spinning mech-
anism as shown in Fig. 3;

Fig. 5 is a schematic diagram of a structure of an
elastic fiber dry spinning assembly provided by the
prior art.

Reference signs:
[0029]

1-spinning assembly; 11-metering device; 12-inter-
face conversion portion; 13-temperature control por-
tion; 14-spinneret portion; 15-metering driving de-
vice; 16-rotating shaft; 2-moving bracket; 21-moving
bracket guiding portion; 22- stop pin; 31-first slide
rail; 32-moving slide rail; 33-second slide rail; 41-first
lifting driving mechanism; 42-second lifting driving
mechanism; 5-spinning shaft; 6-rotation driving
mechanism;

1a-metering device; 2a-metal hose; 3a-temperature
control portion; 4a-spinneret portion.

[0030] It should be understood by those skilled in the
art that the elements in the accompanying drawings are
shown for simplicity and clarity only and are not neces-
sarily drawn to scale. For example, the dimensions of
some elements in the accompanying drawings may be
magnified relative to those of other elements in order to
help to improve the understanding of the embodiments
of the present invention.

Detailed Description of the Embodiments

[0031] In order that the purposes, technical solutions
and advantages of the present invention are clearer, a
clear and complete description of the technical solutions
in the embodiments of the present invention will be given
below through characters and/or in combination with the
accompanying drawings. Apparently, the embodiments
described below are merely a part, but not all, of the em-
bodiments of the presentinvention. For the sake of clarity
and conciseness, not all the features of the actual imple-
mentation are described in the specification. However, it
should be understood that many implementation-specific
decisions must be made in the development process of
any such practical embodiments so as to achieve the
specific objectives of the developer, for example, to meet
those constraints associated with systems and business,
and these restrictions may vary depending on the imple-
mentation. In addition, it should be appreciated that while
the development work may be very complex and time
consuming, this development work is only a routine task
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for those skilled in the art benefited by the contents of
the present disclosure.

[0032] Itshould also be noted herein that the elements
and features described in one accompanying drawing or
one embodiment of the present invention may be com-
bined with the elements and features shown in one or
more other drawings or embodiments. In order to avoid
obscuring the present invention due to unnecessary de-
tails, only device structures and/or processing steps
closely related to the solutions according to the present
invention are described in the accompanying drawings
and the description, and the representation and descrip-
tion of assemblies and processes having little relation-
ship with the present invention and known to those of
ordinary skill in the art are omitted. All of the other em-
bodiments, obtained by those of ordinary skill in the art
based on the embodiments in the present invention with-
out any creative effort, fall into the protection scope of
the present invention.

[0033] It may be understood by those skilled in the art
that terms such as "first", "second" and the like in the
present invention are merely used for distinguishing dif-
ferent steps, devices or modules, and neither represent
any particular technical meaning nor represent a neces-
sary logical order therebetween.

[0034] The embodiment of the present invention pro-
vides an elastic fiber dry spinning mechanism, including:
a spinning assembly and a rotary movement control por-
tion; the spinning assembly includes a temperature con-
trol portion and a spinneret portion, which are detachably
overlapped with each other; and the rotary movement
control portion is used for driving the spinning assembly
to ascend and descend, translate and rotate around a
translation direction so as to change the orientation of
the spinning assembly into an orientation facilitating the
maintenance of the spinneret portion.

[0035] The ascending and descending include up and
down movements of ascending or descending relative to
a certain reference position of the spinning assembly,
and if a center axis of the spinning assembly is a vertical
direction, the ascending and descending are up and
down movements of a vertical plane relative to a certain
reference position of the spinning assembly. The trans-
lation includes horizontal movement relative to left and
right sides of a certain reference position of the spinning
assembly, if the center axis of the spinning assembly is
the vertical direction, the translation is the movement on
a horizontal plane relative to a certain reference position
of the spinning assembly, which can be left and right
movement along the long axis direction of the spinneret
portion, or can be front and back movement along the
short axis direction of the spinneret portion, and so on.
The orientation facilitating the maintenance of the spin-
neret portion can include, but not limited to, an upward
orientation of the spinneret portion, and the maintenance
can include, but not limited to, cleaning and/or replace-
ment, etc.

[0036] In a dry spinning production process of elastic
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fibers such as spandex, the spinning assembly is usually
disposed above a spinning box, and the spinneret portion
is close to the spinning box. The spinning box caninclude,
but not limited to, a spinning shaft, nozzles of the spin-
neret portion face to the interior of the spinning shaft, and
a polymer solution for the elastic fibers is sprayed into
the spinning shaft through the nozzles of the spinneret
portion to perform such subsequent procedure process-
ing of the elastic fibers, such as solvent evaporation, and
so on. The polymer solution for elastic fiber dry spinning
has certain chemical corrosion and viscosity and the like,
the solution orimpurities and the like will be accumulated
in the nozzles of the spinneret portion to a certain extent
after long time use, and the nozzles may be even blocked
by serious accumulation. Therefore, the spinneret por-
tion usually requires regular maintenance after a certain
maintenance period.

[0037] Forexample, correspondingtothe situation that
the spinning box is located below the spinning assembly,
the spinneret portion is downward (i.e., the nozzles of
the spinneret portion spin into the spinning shaft below)
in a normal spinning working state, and when the spin-
neret portion is downward, it is inconvenient for cleaning,
replacement and other maintenance. The rotary move-
ment control portion can drive the spinning assembly to
ascend to separate the spinning assembly from the spin-
ning box below the spinning assembly, drive the spinning
assembly to translate to stagger the spinning assembly
to the spinning box, and drive the spinning assembly to
rotate around the translation direction to change the ori-
entation of the spinning assembly into the orientation fa-
cilitating the maintenance of the spinneret portion, for
example, drive the spinning assembly to rotate around
the translation direction to a position where the spinneret
portion is upward. In this way, the spinneret portion can
be separated from the temperature control portion, and
another spinneret portion (e.g., a standby spinneret por-
tion) is detachably overlapped with the temperature con-
trol portion. After the replacementis completed, the rotary
movement control portion can perform reverse move-
ment or rotation according to the original movement
track, for example, the spinning assembly is driven to
rotate around the translation direction to change the ori-
entation of the spinning assembly into an orientation fa-
cilitating the spinning of the other spinneret portion into
the spinning box (e.g., the nozzle of the spinneret portion
is downward); the spinning assembly is driven to trans-
late to align the spinning assembly to the spinning box
up and down; and the spinning assembly is driven to
descend to connect the spinning assembly with the spin-
ning box, and then the spinning assembly can recover
to the original working state.

[0038] Therefore, in the technical solution provided by
the embodiment of the present invention, the tempera-
ture control portion and the spinneret portion contained
in the elastic fiber dry spinning assembly are two portions
which are detachably overlapped with each other, in a
maintenance process of the spinning assembly, the en-
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tirety of the spinning assembly is driven to ascend and
descend, translate and rotate around the translation di-
rection through the rotary movement control portion to
change the orientation of the spinning assembly into the
orientation facilitating the maintenance of the spinneret
portion, and then the spinneret portion and the temper-
ature control portion only need to be separated and dis-
assembled instead of disassembling the entirety of the
spinning assembly, thereby reducing the range of as-
semblies requiring cleaning, replacement and other
maintenance and reducing the workload of cleaning, re-
placement and other maintenance. In addition, the other
standby spinneret portion can be replaced, so that the
online replacement time is short, and the influence on
the spinning production is little. The replaced spinneret
portion can be performed with cleaning, assembly re-
placement and other offline maintenance, thereby avoid-
ing the influence of the time necessary for the offline
maintenance of the portion on the online spinning pro-
duction, accordingly the spinning production interruption
time necessary for the maintenance is shortened, and
the production efficiency is improved.

[0039] Optionally, in the technical solution provided by
the embodiment of the present invention, the spinneret
portionincludes arectangular plate, multiple rows of spin-
neret orifices are arranged on the rectangular plate, and
at least one nozzle (Nozzle) is arranged in one of the
spinneret orifices. Specifically, each row of spinneret or-
ifices can include a plurality of spinneret orifices arranged
along the length direction of the rectangular plate at in-
tervals, and one or more nozzles can be arranged in each
spinneret orifice. The temperature control portion can in-
clude a box body for the flow of a temperature control
medium, multiple rows of polymer solution passages iso-
lated from each other are arranged on the box body, the
polymer solution passages correspondingly communi-
cate with the spinneret orifices, and the polymer solution
for elastic fibers is transmitted to the corresponding spin-
neret orifices by the polymer solution passages and is
ejected by the nozzles in the corresponding spinneret
orifices. The spinneret portion in the solution can be
matched with a spinning box including a rectangular spin-
ning shaft, which is conducive to ejecting more fiber tows
from a limited space so as to improve the yield. According
to the actual production demands of the elastic fibers,
the spinneret portion can be an entirety to be conveniently
disassembled and assembled on the whole; or the spin-
neret portion can include a plurality of spliced spinneret
sub-portions, and the solution can better satisfy the block
disassembly and assembly of the spinneret portions of
spinning assemblies with high unit capacity. With the con-
tinuous improvement of the unit capacity of the elastic
fibers such as spandex, the production interruption time
necessary for the maintenance by the traditional main-
tenance means in the background art is longer and long-
er, which seriously affects the continuous operation of
the equipmentand reduces the production efficiency, and
the advantages of the technical solution provided by the
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embodiment of the present invention will be more obvi-
ous, such as small maintenance range, fast spinneret
portion replacement, short interruption time, high effi-
ciency, etc.

[0040] Optionally, the spinning assembly further in-
cludes: at least one metering device and an interface
conversion portion, and the metering device, the inter-
face conversion portion, the temperature control portion
and the spinneret portion are sequentially overlapped
with each other. The spinning assembly provided by the
solution has a small volume and a compact structure,
when the spinneret portion requires maintenance, the
metering device, the interface conversion portion, the
temperature control portion and the spinneret portion can
be lifted, translated and rotated around the translation
direction as an entirety, so that the orientation of the spin-
neret portion is the orientation facilitating the mainte-
nance, and thus the convenience of maintenance and
control is improved.

[0041] Optionally, the spinning assembly further in-
cludes: atleast one metering driving device used for driv-
ing the metering device. In the solution, when the spin-
neret portion requires maintenance, the metering driving
device, the metering device, the interface conversion por-
tion, the temperature control portion and the spinneret
portion can be lifted, translated and rotated around the
translation direction as an entirety, so that the orientation
of the spinneret portion is the orientation facilitating the
maintenance, and thus the convenience of maintenance
and control is improved.

[0042] Optionally, the elastic fiber dry spinning mech-
anism provided by the embodiment of the present inven-
tion further includes: a moving bracket used for providing
support for the ascending and descending, translation
and/or rotation of the spinning assembly. In the solution,
as the moving bracket provides the support, it is condu-
cive to improving the stability of the overall ascending
and descending, overall translation and/or overall rota-
tion of the spinning assembly. The specific structure of
the moving bracket can be flexibly designed according
to actual demands, and this is not limited in the embod-
iment of the present invention.

[0043] Optionally, the spinning assembly is rotatably
connected with the moving bracket through at least one
rotating shaft. For example, one or more rotating shafts
can be arranged on the spinning assembly, and the spin-
ning assembly is connected with the moving bracket
through the rotating shaft, so that the entirety of the spin-
ning assembly can rotate on the moving bracket under
the drive of the rotary movement control portion, and the
rotation stability is good.

[0044] Optionally, the rotary movement control portion
includes a first lifting driving mechanism used for driving
the spinning assembly and the moving bracket to ascend
and descend together. The first lifting driving mechanism
can include, but not limited to, a lifting cylinder, and under
the action of a driving force provided by the first lifting
driving mechanism, the spinning assembly and the mov-
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ing bracket can ascend and descend together as an en-
tirety so as to provide the stability of lifting movement.
The manner of the first lifting driving mechanism to pro-
vide the driving force can be flexibly determined accord-
ing to the demand of actual equipment layout, or a lifting
mechanism supporting a certain driving mode can be
flexibly selected to serve as the first lifting driving mech-
anism according to the demand of actual equipment lay-
out. For example, the first lifting driving mechanism can
drive the spinning assembly and the moving bracket to
ascend and descend together from the upper side of the
spinning assembly. In the solution, the spinning assem-
bly and the moving bracket are driven to ascend and
descend together as an entirety through the push-pull
driving force of the first lifting driving mechanism, and the
lifting driving mechanism can be flexibly deployed by fully
using the upper side space of the spinning assembly. As
another example, the first lifting driving mechanism can
drive the spinning assembly and the moving bracket to
ascend and descend together from the lower side of the
spinning assembly. In the solution, the spinning assem-
bly and the moving bracket are driven to ascend and
descend together as an entirety through the extension
and contraction of a driving arm of the first lifting driving
mechanism, and the lifting driving mechanism can be
flexibly deployed by fully using the lower side space of
the spinning assembly.

[0045] Optionally, the moving bracket is provided with
at least one moving bracket guiding portion extending
along a lifting direction; and the rotary movement control
portion includes a second lifting driving mechanism used
for driving the spinning assembly to ascend and descend
along the moving bracket guiding portion. The second
lifting driving mechanism can include, but not limited to,
a lifting cylinder, and under the action of the driving force
provided by the second lifting driving mechanism, the
spinning assembly can ascend and descend along the
moving bracket guiding portion so as to provide the sta-
bility of lifting movement. The manner of the second lifting
driving mechanism to provide the driving force can be
flexibly determined according to the demand of actual
equipment layout, or a lifting mechanism supporting a
certain driving mode can be flexibly selected to serve as
the second lifting driving mechanism according to the
demand of actual equipment layout. For example, the
second lifting driving mechanism can drive the spinning
assembly to ascend and descend along the moving
bracket guiding portion from the lower side of the spinning
assembly. Inthe solution, the spinning assembly is driven
to ascend and descend along the moving bracket guiding
portion through the extension and contraction of the driv-
ing arm of the second lifting driving mechanism, and the
lifting driving mechanism can be flexibly deployed by fully
using the lower side space of the spinning assembly. As
another example, the second lifting driving mechanism
can drive the spinning assembly to ascend and descend
along the moving bracket guiding portion from the upper
side of the spinning assembly. In the solution, the spin-
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ning assembly is driven to ascend and descend along
the moving bracket guiding portion through the push-pull
driving force of the second lifting driving mechanism, and
the lifting driving mechanism can be flexibly deployed by
fully using the upper side space of the spinning assembly.
[0046] Further optionally, the moving bracket guiding
portion is provided with at least one limiting hole for lim-
iting the spinning assembly after lifting the spinning as-
sembly to a certain position through the cooperation with
a limiting member. The shape and the dimension of the
limiting hole can be designed according to actual de-
mands, and the implementation is very flexible. The lim-
iting member can include, but not limited to, a stop pin
adapted to the limiting hole, and the like. In the solution,
the spinning assembly is limited when the same is lifted
to a certain position by means of the limiting hole and the
limiting member, and then the spinning assembly is trans-
lated, the solution is simple and easy to implement and
is conducive to improving the operation stability.

[0047] Optionally, the rotary movement control portion
includes: a first slide rail parallel to a first axis direction
of the spinneret portion and used for limiting the spinning
assembly to translate along the first slide rail after as-
cending and descending to a certain position. For exam-
ple, the spinneret portion can include a long axis extend-
ing along its length direction and a short axis extending
along its width direction. The first axis can be the long
axis, and the solution is conducive to moving the spinning
assembly or the spinning assembly and the moving
bracket into a space extending along the length direction
of the spinneret portion and then performing rotation con-
trol on the spinning assembly in the space; or the first
axis can be the short axis, and the solution is conducive
to moving the spinning assembly or the spinning assem-
bly and the moving bracket into a space extending along
the width direction of the spinneret portion and then per-
forming rotation control on the spinning assembly in the
space. In the above-mentioned solution, the spatial char-
acteristics can be flexibly adapted to improve the oper-
ation convenience. Further optionally, the rotary move-
ment control portion further includes: a moving slide rail
parallel to the first axis direction of the spinneret portion,
the moving slide rail ascends or descends together with
the spinning assembly or ascends or descends together
with the spinning assembly and the moving bracket, and
the moving slide rail limits the spinning assembly or the
spinning assembly and the moving bracket to translate
together with the first slide rail when ascending and de-
scending to a position flush with the first slide rail, and
the solution is conducive to further improving the trans-
lation stability of the spinning assembly (or the spinning
assembly and the moving bracket).

[0048] Optionally, the rotary movement control portion
includes: a second slide rail parallel to a second axis
direction of the spinneret portion and used for limiting the
spinning assembly to translate along the second slide
rail after ascending and descending to a certain position.
The second axis can be a short axis, and the solution is
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conducive to moving the spinning assembly or the spin-
ning assembly and the moving bracket into a space ex-
tending along the width direction of the spinneret portion
and then performing rotation control on the spinning as-
sembly in the space; or the second axis can be a long
axis, and the solution is conducive to moving the spinning
assembly or the spinning assembly and the moving
bracket into a space extending along the length direction
of the spinneret portion and then performing rotation con-
trol on the spinning assembly in the space. In the above-
mentioned solution, the spatial characteristics can be
flexibly adapted to improve the operation convenience.
[0049] Optionally, the rotary movement control portion
includes a rotation driving mechanism having a self lock-
ing function and used for driving the spinning assembly
to rotate around the translation direction and to realize
self lock at multiple rotation angles. For example, in the
embodiment of the present invention, a rotation driving
mechanism having a self locking function of any angle
on the rotation direction can be selected to improve the
convenience of maintaining the spinning assembly from
different angles.

[0050] Further optionally, the rotation driving mecha-
nism having the self locking function includes: an electric
or manual reduction gear having a self locking function;
the manual reduction gear can control the rotation angle
through, but not limited to, a hand wheel and in other
manners, the control is convenient, and the cost is low;
the electric reduction gear can realize the electric control
of the rotation angle in combination with, but not limited
to, a braking device and in other manners, and the control
is convenient and is relatively accurate. The reduction
gear having the self locking function can include, but not
limited to, a turbine vortex reducer, the movement and
power between two alternating axes can be effectively
transferred by the turbine vortex reducer to improve the
efficiency, the self lock can be realized at any angle on
the rotation direction to improve the rotation stability,
even if the rotation angle is manually controlled, itis quite
labor-saving, and the operation is convenient.

(1) An optional technical solution of the embodiment
of the presentinvention is further illustrated below in
combination with Fig. 1 to Fig. 2g by taking it as an
example thatthe spinning assembly includes the me-
tering driving device, the metering device, the inter-
face conversion portion, the temperature control por-
tion and the spinneret portion; and for the spinning
assemblies with other structures, the implementa-
tion is similar, and is not described redundantly in
the embodiment of the present invention.

[0051] AsshowninFig. 1, an elastic fiber dry spinning
mechanism provided by the embodiment of the present
invention includes a spinning assembly 1, a moving
bracket 2 and a rotary movement control portion. The
spinning assembly 1 includes: at least one metering de-
vice 11, an interface conversion portion 12, a tempera-
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ture control portion 13, a spinneret portion 14 and at least
one metering driving device 15, the metering device 11,
the interface conversion portion 12, the temperature con-
trol portion 13, the spinneret portion 14 and the metering
driving device 15 are sequentially overlapped into an en-
tirety with a relatively fixed position up and down, and at
leastthe temperature control portion 13 and the spinneret
portion 14 are detachable. A rotating shaft 16 is arranged
at both ends of the spinning assembly 1, the spinning
assembly 1 is connected with the moving bracket 2
through the rotating shaft 16, and thus the entirety of the
spinning assembly 1 can rotate on the moving bracket
2. The rotary movement control portion includes a first
lifting driving mechanism 41, afirst slide rail 31, a moving
slide rail 32 and a rotation driving mechanism 6, the first
slide rail 31 and the moving slide rail 32 are relatively
arranged on the long axis direction of the spinneret por-
tion 14, and the moving slide rail 32 can ascend and
ascend together with the spinning assembly 1 and the
moving bracket 2.

[0052] When the spinning assembly 1 is in a normal
spinning working state, the spinneret portion 14 is ar-
ranged at the top of the spinning box and communicates
with a spinning shaft 5, and the spinneret portion 14 is
downward, as shown in Fig. 2a. When the spinneret por-
tion 14 needs to be replaced, the spinning production is
interrupted.

[0053] The first lifting driving mechanism 41 drives the
entirety of the moving slide rail 32, the moving bracket 2
and the spinning assembly 1 to ascend to a position as
high as the first slide rail 31 along the vertical direction,
as shown in Fig. 2b. A driving force (the driving force can
be manually applied, for example, thrust; or can be ap-
plied by an external power mechanism and the like) of
translating along the long axis direction of the spinneret
portion is applied to the entirety of the moving bracket 2
and the spinning assembly 1, so that the entirety of the
moving bracket 2 and the spinning assembly 1 translates
onto the first slide rail 31 along the moving slide rail 32,
as shown in Fig. 2c. The spinning assembly 1 completely
staggers to the spinning shaft after completely moving
onto the first slide rail 31 as shown in Fig. 2d. The rotation
driving mechanism 6 can include, but not limited to, a
manual turbine vortex reducer, and the rotation driving
mechanism 6 outputs the power to the rotating shaft 16,
so that the entirety of the spinning assembly rotates on
the moving bracket 2, as shown in Fig. 2e and Fig. 2f.
After rotating to a certain angle, the orientation of the
spinneret portion of the spinning assembly is an orienta-
tion facilitating the maintenance, for example, the spin-
neret portion of the spinning assembly is turned over to
be upward after positive rotation for 180 degrees, as
shownin Fig. 2g. Therefore, the spinneret portion 14 can
be disassembled, and another spinneret portion 14 is
replaced.

[0054] After the spinneret portion 14 is replaced, the
rotation driving mechanism 6 outputs the power to the
rotating shaft 16, so that the entirety of the spinning as-
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sembly reversely rotates on the moving bracket 2, the
orientation of the spinneret portion of the spinning as-
sembly rotating to a certain angle is an orientation facil-
itating the spinning toward the spinning shaft 5, for ex-
ample, the spinneret portion of the spinning assembly is
turned over to be downward after reverse rotation for 180
degrees. Then, a driving force of translating along the
long axis direction of the spinneret portion is applied to
the entirety of the moving bracket 2 and the spinning
assembly 1, so that the entirety of the moving bracket 2
and the spinning assembly 1 translates onto the moving
slide rail 32 along the first slide rail 31, and the spinning
assembly 1 is aligned to the spinning shaft up and down
after completely moving onto the moving slide rail 32.
Thereafter, the first lifting driving mechanism 41 drives
the entirety of the moving slide rail 32, the moving bracket
2 and the spinning assembly 1 to descend along the ver-
tical direction until the spinneret portion 14 is connected
with the spinning shaft 5.

[0055] Inthis way, the replacementmaintenance ofthe
spinneret portion 14 is accomplished, the spinning pro-
duction of the elastic fibers can be recovered, and clean-
ing, assembly replacement and other subsequent offline
maintenance can be performed on the disassembled
spinneret portion 14 subsequently. Therefore, in the so-
lution, spinneret portion and the temperature control por-
tion only need to be separated and disassembled instead
of disassembling the entirety of the spinning assembly,
thereby reducing the range of assemblies requiring
cleaning, replacement and other maintenance and re-
ducing the workload of cleaning, replacement and other
maintenance. In addition, the online maintenance time
is short, the influence on spinning production is little, and
the production efficiency is improved.

(2) Thereafter, another optional technical solution of
the embodiment of the present invention is further
illustrated below in combination with Fig. 3 to Fig. 4g
by taking it as an example that the spinning assembly
includes the metering driving device, the metering
device, the interface conversion portion, the temper-
ature control portion and the spinneret portion; and
for the spinning assemblies with other structures, the
implementation is similar, and is not described re-
dundantly in the embodiment of the present inven-
tion.

[0056] Asshownin Fig. 3, an elastic fiber dry spinning
mechanism provided by the embodiment of the present
invention includes a spinning assembly 1, a moving
bracket 2 and a rotary movement control portion. The
spinning assembly 1 includes: at least one metering de-
vice 11, an interface conversion portion 12, a tempera-
ture control portion 13, a spinneret portion 14 and at least
one metering driving device 15, the metering device 11,
the interface conversion portion 12, the temperature con-
trol portion 13, the spinneret portion 14 and the metering
driving device 15 are sequentially overlapped into an en-
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tirety with a relatively fixed position up and down, and at
leastthe temperature control portion 13 and the spinneret
portion 14 are detachable. A rotating shaft 16 is arranged
at both ends of the spinning assembly 1, the spinning
assembly 1 is connected with the moving bracket 2
through the rotating shaft 16, and thus the entirety of the
spinning assembly 1 can rotate on the moving bracket
2. A moving bracket guiding portion 21 is respectively
arranged on both sides of the moving bracket 2, and the
spinning assembly 1 can ascend and descend along the
moving bracket guiding portion 21; a plurality of limiting
holes can be arranged on the moving bracket guiding
portion 21 at intervals, for example, a stopper pin 22 and
other limiting member is inserted into the limiting hole at
a corresponding height to limit the lifting direction of the
spinning assembly. The rotary movement control portion
includes a second lifting driving mechanism 42, a second
slide rail 33 and a rotation driving mechanism 6, and the
second slide rail 33 is arranged along the short axis di-
rection of the spinneret portion 14.

[0057] When the spinning assembly 1 is in a normal
spinning working state, the spinneret portion 14 is ar-
ranged at the top of the spinning box and communicates
with a spinning shaft 5, and the spinneret portion 14 is
downward, as shown in Fig. 4a. When the spinneret por-
tion 14 needs to be replaced, the spinning production is
interrupted.

[0058] The second lifting driving mechanism 42 drives
the spinning assembly 1 to ascend to a position along
the vertical direction, as shown in Fig. 4b, and the stop
pin 22 is inserted into the limiting hole formed in the cor-
responding height of the moving bracket guiding portion
21 to limit the spinning assembly 1 as shown in Fig. 4c.
Adriving force (the driving force can be manually applied,
for example, thrust; or can be applied by an external pow-
er mechanism and the like) of translating along the short
axis direction of the spinneret portion is applied to the
entirety of the moving bracket 2 and the spinning assem-
bly 1, so that the entirety of the moving bracket 2 and the
spinning assembly 1 translates along the second slide
rail 31 until the spinning assembly 1 staggers to the spin-
ning shaft, as shown in Fig. 4d to Fig. 4e. Thereafter, the
rotation driving mechanism 6, such as a manual turbine
vortex reducer, outputs the power to the rotating shaft
16, so that the entirety of the spinning assembly rotates
on the moving bracket 2, after rotating to a certain angle,
the orientation of the spinneret portion of the spinning
assembly is an orientation facilitating the maintenance
as shown in Fig. 4f to Fig. 4g, for example, the spinneret
portion of the spinning assembly is obliquely upward rel-
ative to the horizontal direction after positive rotation for
certain degrees, for example, the spinneret portion of the
spinning assembly is upward after positive rotation for
180 degrees. Therefore, the spinneret portion 14 can be
disassembled, and another spinneret portion 14 is re-
placed.

[0059] After the spinneret portion 14 is replaced, the
rotation driving mechanism 6 outputs the power to the
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rotating shaft 16, so that the entirety of the spinning as-
sembly reversely rotates on the moving bracket 2, the
orientation of the spinneret portion of the spinning as-
sembly rotating to a certain angle is an orientation facil-
itating the spinning toward the spinning shaft 5, for ex-
ample, the spinneret portion of the spinning assembly is
turned over to be downward after reverse rotation for
certain angles, for example, the spinneret portion of the
spinning assembly is turned over to be downward after
reverse rotation for 180 degrees. Then, a driving force
of translating along the short axis direction of the spin-
neret portion is applied to the entirety of the moving brack-
et 2 and the spinning assembly 1, so that the entirety of
the moving bracket 2 and the spinning assembly 1 trans-
lates onto the a position where the spinning assembly 1
is aligned to the spinning shaft up and down. Thereatfter,
the stop pin 22 inserted into the limiting hole of the moving
bracket guiding portion 21 is taken out, the second lifting
driving mechanism 42 drives the entirety of the moving
bracket 2 and the spinning assembly 1 to descend along
the vertical direction until the spinneret portion 14 is con-
nected with the spinning shaft 5.

[0060] Inthis way, the replacementmaintenance ofthe
spinneret portion 14 is accomplished, the spinning pro-
duction of the elastic fibers can be recovered, and clean-
ing, assembly replacement and other subsequent offline
maintenance can be performed on the disassembled
spinneret portion 14 subsequently. Therefore, in the so-
lution, the spinneret portion and the temperature control
portion only need to be separated and disassembled in-
stead of disassembling the entirety of the spinning as-
sembly, thereby reducing the range of assemblies requir-
ing cleaning, replacement and other maintenance and
reducing the workload of cleaning, replacement and oth-
er maintenance. In addition, the online maintenance time
is short, the influence on spinning production is little, and
the production efficiency is improved.

[0061] Inthe above embodiments of the presentinven-
tion, the serial numbers of the embodiments are merely
illustrative and do not represent the merits of the embod-
iments. The descriptions of the various embodiments
each have a focus, and portions not detailed in a specific
embodiment may be found in relevant descriptions of oth-
er embodiments.

[0062] In embodiments such as the device and the
method of the present invention, it is apparent that the
assembly or steps can be recombined after being de-
composed, combined and/or decomposed. These de-
compositions and/or recombinations shall be considered
as equivalent solutions of the present invention. Mean-
while, in the above description of the specific embodi-
ments of the present invention, the features described
and/or illustrated for one embodiment can be used in one
or more other embodiments in the same or similar man-
ners, combined with the features in other embodiments,
or replace the features in other embodiments.

[0063] It should be emphasized that the term "includ-
ing/comprising” as used herein refers to the presence of
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a feature, an element, a step or an assembly, but does
not exclude the presence or addition of one or more other
features, elements, steps or assembilies.

[0064] Finally, it should be noted that although the
present invention and its advantages have been de-
scribed in detail above, it should be understood that var-
ious changes, substitutions and variations can be made
without departing from the spirit and scope of the present
invention as defined by the appended claims. Moreover,
the scope of the present invention is not limited to the
specific embodiments of the processes, equipment,
means, methods and steps described in the specification.
It will be readily understood by those of ordinary skill in
the art from the disclosed contents of the present inven-
tion that, functions basically the same as the correspond-
ing embodiments herein can be used and executed or
processes, equipment, means, methods or steps to be
developed at present and in the future and having basi-
cally the same results can be obtained depending on the
present invention. Accordingly, the appended claims are
intended to include such processes, equipment, means,
methods or steps within their scopes.

Claims
1. Anelasticfiber dry spinning mechanism, comprising:

a spinning assembly, comprising a temperature
control portion and a spinneret portion, which
are detachably overlapped with each other; and
a rotary movement control portion used for driv-
ing the spinning assembly to ascend and de-
scend, translate and rotate around a translation
direction so as to change the orientation of the
spinning assembly into an orientation facilitating
the maintenance of the spinneret portion.

2. The elastic fiber dry spinning mechanism of claim 1,
wherein the spinneret portion comprises a rectangu-
lar plate, multiple rows of spinneret orifices are ar-
ranged on the rectangular plate, and at least one
nozzle is arranged in one of the spinneret orifices.

3. The elastic fiber dry spinning mechanism of claim 1
or 2, wherein the spinning assembly further compris-
es: at least one metering device and an interface
conversion portion, and the metering device, the in-
terface conversion portion, the temperature control
portion and the spinneret portion are sequentially
overlapped with each other.

4. The elastic fiber dry spinning mechanism of claim 3,
wherein the spinning assembly further comprises: at
least one metering driving device used for driving
the at least one metering device.

5. The elastic fiber dry spinning mechanism of any one



10.

1.

12.

13.

19
of claims 1-4, further comprising:

a moving bracket used for providing support for
the ascending and descending, translation
and/or rotation of the spinning assembly.

The elastic fiber dry spinning mechanism of claim 5,
wherein the spinning assembly is rotatably connect-
ed with the moving bracket through at least one ro-
tating shaft.

The elastic fiber dry spinning mechanism of claim 5,
wherein the rotary movement control portion com-
prises a first lifting driving mechanism used for driv-
ing the spinning assembly and the moving bracket
to ascend and descend together.

The elastic fiber dry spinning mechanism of claim 7,
wherein the first lifting driving mechanism drives the
spinning assembly and the moving bracketto ascend
and descend together from the upper side or the low-
er side of the spinning assembly.

The elastic fiber dry spinning mechanism of any one
of claims 5-8, wherein the moving bracket is provided
with at least one moving bracket guiding portion ex-
tending along a lifting direction; and

the rotary movement control portion comprises a
second lifting driving mechanism used for driving the
spinning assembly to ascend and descend along the
moving bracket guiding portion.

The elastic fiber dry spinning mechanism of claim 9,
wherein the second lifting driving mechanism drives
the spinning assembly to ascend and descend along
the moving bracket guiding portion from the upper
side or the lower side of the spinning assembly.

The elastic fiber dry spinning mechanism of claim 9,
wherein the moving bracket guiding portion is pro-
vided with at least one limiting hole for limiting the
spinning assembly after lifting the spinning assembly
to a certain position through the cooperation with a
limiting member.

The elastic fiber dry spinning mechanism of any one
of claims 5-11, wherein the rotary movement control
portion comprises: a first slide rail parallel to a first
axis direction of the spinneret portion and used for
limiting the spinning assembly to translate along the
first slide rail after ascending and descending to a
certain position.

The elastic fiber dry spinning mechanism of claim
12, wherein,

the rotary movement control portion further compris-
es: amoving slide rail parallelto the first axis direction
ofthe spinneretportion, the moving slide rail ascends
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18.
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20.

20

or descends together with the spinning assembly or
ascends or descends together with the spinning as-
sembly and the moving bracket, and the moving slide
rail limits the spinning assembly or the spinning as-
sembly and the moving bracket to translate together
with the first slide rail when ascending and descend-
ing to a position flush with the first slide rail.

The elastic fiber dry spinning mechanism of any one
of claims 5-11, wherein the rotary movement control
portion comprises: a second slide rail parallel to a
second axis direction of the spinneret portion and
used for limiting the spinning assembly to translate
along the second slide rail after ascending and de-
scending to a certain position.

The elastic fiber dry spinning mechanism of any one
of claims 1-14, wherein the rotary movement control
portion comprises a rotation driving mechanism hav-
ing a self locking function and used for driving the
spinning assembly to rotate around the translation
direction and to realize self lock at multiple rotation
angles.

The elastic fiber dry spinning mechanism of claim
15, wherein the rotation driving mechanism having
the self locking function comprises: an electric or
manual reduction gear having a self locking function.

The elastic fiber dry spinning mechanism of claim
16, wherein the reduction gear having the selflocking
function comprises a turbine vortex reducer.

The elastic fiber dry spinning mechanism of any one
of claims 1-17, wherein the orientation facilitating the
maintenance of the spinneret portion is an upward
orientation.

A maintenance control method for a spinning assem-
bly based on the elastic fiber dry spinning mecha-
nism of any one of claims 1-18, comprising:

driving the spinning assembly to ascend to sep-
arate the spinning assembly from a spinning box
below the spinning assembly;

driving the spinning assembly to translate to
stagger the spinning assembly to the spinning
box; and

driving the spinning assembly to rotate around
a translation direction to change the orientation
of the spinning assembly into an orientation fa-
cilitating the maintenance of the spinneret por-
tion.

The method of claim 19, wherein after the orientation
of the spinning assembly is changed into the orien-
tation facilitating the maintenance of the spinneret
portion, the method further comprises: separating
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the spinneret portion from the temperature control
portion, and detachably overlapping another spin-
neret portion with the temperature control portion.

The method of claim 19 or 20, wherein after the other
spinneret portion is overlapped with the temperature
control portion in a detachable manner, the method
further comprises:

driving the spinning assembly to rotate around
the translation direction to change the orienta-
tion of the spinning assembly into an orientation
facilitating the spinning of the other spinneret
portion into the spinning box;

driving the spinning assembly to translate to
align the spinning assembly to the spinning box
up and down; and

driving the spinning assembly to descend to con-
nect the spinning assembly with the spinning
box.
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