EP 4 215 646 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(11) EP 4 215 646 A1

EUROPEAN PATENT APPLICATION

published in accordance with Art. 153(4) EPC

(43) Date of publication:
26.07.2023 Bulletin 2023/30

(21) Application number: 22854884.8

(22) Date of filing: 10.03.2022

(51)

(86)

(87)

International Patent Classification (IPC):
C25B 9/63 (2021.01) C25B 9/19 (2021.01)
B21D 22/02(2006.0%) B21D 37/10 (2006.0%)
B21C 51/00(2006.0%)

International application number:
PCT/CN2022/080228

International publication number:

WO 2023/015879 (16.02.2023 Gazette 2023/07)

(84) Designated Contracting States:
AL ATBE BG CH CY CZDE DKEE ES FIFR GB
GRHRHUIEISITLILTLULVMC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
KH MA MD TN

(30) Priority: 10.08.2021 CN 202110913284

(71) Applicant: Jiangsu Ancan Technology Co., Ltd.
Wouxi, Jiangsu 214404 (CN)

(72) Inventors:
¢ XU, Wenxin
Wouxi, Jiangsu 214404 (CN)
* TANG, Hong
Wouxi, Jiangsu 214404 (CN)

(74)

YANG, Guohua

Wuxi, Jiangsu 214404 (CN)
ZHU, Liren

Wuxi, Jiangsu 214404 (CN)
WU, Bin

Wuxi, Jiangsu 214404 (CN)
LIU, Wei

Wuxi, Jiangsu 214404 (CN)
ZHAO, Jianchao

Wuxi, Jiangsu 214404 (CN)
ZHU, Jun

Wuxi, Jiangsu 214404 (CN)

Representative: Murgitroyd & Company
Murgitroyd House

165-169 Scotland Street

Glasgow G5 8PL (GB)

(54)
MANUFACTURING METHOD

(67)  The present disclosure relates to an elastic sup-
port, an electrolytic cell having the elastic support, a man-
ufacturing apparatus and manufacturing method for
manufacturing the elastic support. The elastic support
comprises a substrate, elastic region portions and middle
supportlegs. Each of the elastic region portions comprise
an elastic sheet punching hole, afirstrow of elastic sheets
and a second row of elastic sheets. A contour line of the
elastic sheet punching hole is closed on the substrate,
and the contour line comprises a first contour line and a
second contour line parallel to each other; the elastic
sheets in the first row of elastic sheets and elastic sheets
inthe second row of elastic sheets are all in elastic contact
with the cathode member. The middle support legs are
formed between two adjacent elasticregion portions. The
elastic support according to the present disclosure has
good strength and stability, and can provide stable and
uniform elastic supporting for the cathode assembly in
the electrolytic cell, to improve the performance of the
electrolytic cell in use on the whole.
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Description
FIELD
[0001] The present disclosure related to the field of

electrolytic cells, and particularly to an elastic support,
an electrolytic cell having the elastic support, a manufac-
turing apparatus and manufacturing method for manu-
facturing the elastic support.

BACKGROUND

[0002] Common electrolytic cells inindustry usually in-
clude an anode chamber and a cathode chamber. An
anode structure is disposed in the anode chamber, and
a cathode structure is disposed in the cathode chamber.
The anode structure and the cathode structure are re-
spectively located on both sides of anion exchange mem-
brane and form a certain pole distance. In the ionic mem-
brane electrolytic cell, an ionic membrane is also dis-
posed between the cathode structure and the anode
structure.

[0003] The size of the electrode spacing (pole dis-
tance) between the anode structure and the cathode
structure in the electrolytic cell has a great influence on
the voltage of the electrolytic cell. The voltage of the elec-
trolytic cell may be reduced by reducing the pole distance,
thereby reducing the consumption of electric energy. In
some cases, there is a non-rigid connection between the
cathode structure in the electrolytic cell and a cell body
of the electrolytic cell, and the cathode structure can be
mounted in the cell body of the electrolytic cell through
an elastic support. Such an arrangement not only facili-
tates the adjustment of the pole distance, but also avoids
the case that the cathode structure might cause damages
to the ionic membrane due to rigid contact.

[0004] However, there are some deficiencies in the ex-
isting elastic supports, for example: the contact between
elastic force-applying portions and the cathode structure
is uneven, so that the voltage of the electrolytic cell can-
non be reduced well, and the cathode structure cannot
be supported evenly, which might also cause damages
to the ionic membrane due to the fluctuation of the elec-
trolyte; there is usually a lack of supporting between ad-
jacent force-applying portions of the elastic support, so
that the rigidity at this position is poorer than other posi-
tions, which is also not conducive to the even contact
between the elastic support and the cathode structure.
[0005] Therefore, it is necessary to provide an elastic
support, an electrolytic cell having the elastic support, a
manufacturing apparatus and manufacturing method for
manufacturing the elastic support, to at least partly solve
the above-mentioned problems.

SUMMARY

[0006] The objective of the presentdisclosure is to pro-
vide an elastic support, an electrolytic cell having the
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elastic support, a manufacturing apparatus and manu-
facturing method for manufacturing the elastic support.
The elastic support has good strength and stability, and
can provide stable and uniform elastic supporting for the
cathode assembly in the electrolytic cell, to improve the
performance of the electrolytic cell in use on the whole.
[0007] According to one aspect of the present disclo-
sure, there is provided an elastic support for an electro-
lytic cell, the elastic support being configured to support
a cathode member of the electrolytic cell in a cell body
of the electrolytic cell, the elastic support comprising:

a substrate which is a flat plate structure and spaced
apart from the cathode member, and which is formed
with a plurality of elastic region portions so that each
of the elastic region portions comprises:

an elastic sheet hole whose contour line is closed
on the substrate, the contour line comprising a first
contour line and a second contour line parallel to
each other;

a first row of elastic sheets, each of which extends
from the first contour line toward the cathode mem-
ber and toward the second contour line;

a second row of elastic sheets, each of which ex-
tends from the second contour line toward the cath-
ode member and toward the first contour line,

wherein all elastic sheets in the first row of elastic
sheets and the second row of elastic sheets are all
in elastic contact with the cathode member;

middle supportlegs formed on a side of the substrate
away from the cathode member and located be-
tween two adjacent elastic region portions, the mid-
dle support legs being fixedly connected between
the substrate and a wall of the cell body.

[0008] According to the solution, the arrangement of
the middle support legs makes the elastic supports have
good stability. Furthermore, since the contour line of the
elastic sheet punching hole is closed on the substrate,
the elastic sheet hole does not extend from the substrate
to the edge support legs and middle support legs outside
the substrate, so that the elastic support will not lose ri-
gidity and stability due to the presence of the hole, and
the occurrence of deformation during use can also be
avoided.

[0009] In one embodiment, the elastic sheets in the
first row of elastic sheets and the elastic sheets in the
second row of elastic sheets are arranged alternately,
and on a projection plane perpendicular to the first con-
tour line and the second contour line, projections of the
first row of elastic sheets and the projections of the sec-
ond row of elastic sheets intersect one another in an X
shape.
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[0010] According to the solution, the elastic supports
can provide a more powerful, stable and uniform elastic
supporting for the cathode assembly in the electrolytic
cell.

[0011] In one embodiment, the elastic region portions
are formed by punching, and the elastic sheet holes are
punching holes; and

the middle support legs are formed by punching the sub-
strate at predetermined positions, to simultaneously form
support leg punching holes and the middle support legs
on the substrate.

[0012] Inone embodiment,the elastic supportis adapt-
ed for an electrolytic cell with a rib plate being provided
on the wall of the cell body, and the elastic support further
comprises edges support legs formed by bending from
an edge of the substrate towards the wall of the cell body
so that the rib plate can be snap-fitted at an inner side of
the edge support legs.

[0013] According to the above two solutions, firm
mounting of the elastic supportin the cell body is enabled.
[0014] In one embodiment, the substrate is rectangu-
lar, a plurality of edge support legs are provided on each
of afirstlongitudinal edge and a second longitudinal edge
of the substrate extending in a longitudinal direction of
the substrate, and the edge support legs at the first lon-
gitudinal edge and the edge support legs at the second
longitudinal edge are staggered from one another in a
transverse direction of the substrate.

[0015] Inone embodiment, notches inwardly recessed
along a plane where the substrate lies are formed be-
tween two adjacent edge support legs, along each of the
first longitudinal edge and the second longitudinal edge
of the substrate, and

atleasttwo elastic supports are jointly usedin asame
electrolytic cell, and the at least two elastic supports
are arranged in the transverse direction of the sub-
strate, so that in a projection plane parallel to the
substrate, the edge support legs and the notches of
the adjacent elastic supports fit with one another in
an embedded manner.

according to the above two solutions, the arrange-
ment of the adjacent elastic supports is more com-
pact, makes full use of the limited space in the cell
body, and provides elastic supporting for the cathode
assembly in a larger area.

[0016] In one embodiment, each of the elastic sheets
comprises a straight wall section connected with the sub-
strate and an arc section bent from an end of the straight
wall section, and the arc section is used to elastically
contact the cathode member.

[0017] In one embodiment, the substrate is rectangu-
lar, the plurality of elastic region portions are arranged
on the substrate in an array in alongitudinal direction and
a transverse direction of the substrate, and the middle
support legs are plural and respectively disposed be-
tween the elastic region portions adjacent one another
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in the transverse direction of the substrate.

[0018] In one embodiment, each of the elastic sheet
punching holes is shaped as a rectangle that is consistent
with the horizontal and longitudinal directions of the sub-
strate, the first contour line and the second contour line
of the elastic sheet punching hole are the longitudinal
edges thereof, and each of the elastic sheets is formed
as a strip-shaped structure extending in the transverse
direction of the elastic sheet punching hole.

[0019] Accordingtothe above two solutions, such elas-
tic sheets are more flexible and have better elasticity.
[0020] According to another aspect of the present dis-
closure, there is provided an electrolytic cell comprising
a cell body, a cathode member disposed in the cell body
and the elastic support according to any of the above
solutions.

[0021] In one embodiment, the electrolytic cell further
comprises an anode member and an ionic membrane
disposed between the cathode member and the anode
member.

[0022] According to a further aspect of the present dis-
closure, there is provided an apparatus for manufacturing
the elastic support for the electrolytic cell according to
any of the above solutions, the apparatus comprising a
punching die for processing a sheet material, the punch-
ing die comprising:

a series of punching dies for processing elastic
sheets on the sheet material, comprising:

an elastic sheet gap punching die configured to
punch out gaps between the elastic sheets on the
sheet material;

a thinning and widening punching die configured to
thin and widen the elastic sheets;

an elastic sheet forming punching die configured to
bend and form the elastic sheets relative to a main
body of the sheet material;

a blanking and punching die configured to perform
blanking processing for outer shapes of the elastic
sheets,

wherein the punching dies in the series of punching
dies for processing the elastic sheets on the sheet
material form progressive punching dies for contin-
uous punching in the above order;

a series of punching ides for processing middle sup-
port legs on the sheet material, comprising:

a middle support leg punching die configured to
punch a shape and contour of the middle support

legs on the sheet material;

a middle support leg bending and punching die con-
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figured to bend and form the middle support legs
relative to the main body of the sheet material,

wherein the punching dies in the series of punching
dies for processing the middle support lets on the
sheet material form progressive punching dies for
continuous punching in the above order.

[0023] Accordingtothe above solution, complete elas-
tic supports are processed on the sheet material by the
punching process, the manufacturing process is efficient
and convenient, and the processed elastic supports have
good stability.

[0024] In one embodiment, the apparatus further com-
prises a measuring and calibrating device comprising:

a positioning base configured as a substrate fixedly
support the elastic support;

a distance measuring device configured to obtain a
value of distance between an end of each of the elas-
tic sheets away from the substrate and a reference
plane in a direction perpendicular to the reference
plane, the reference plane being a plane where the
substrate lies or a plane parallel to the substrate;

a calibrating device configured to provide the elastic
sheets with an acting force perpendicular to the ref-
erence plane;

a control module configured to communicate with
the distance measuring device and the calibrating
device, and configured to:

receive a signal comprising the value of distance
from the distance measuring device;

determine whether the value of distance is within a
pre-stored threshold range;

if a determination resultis NO, control the calibrating
device to provide the corresponding acting force to
the elastic sheet to calibrate the value of distance
between the elastic sheet and the reference plane;

control the distance measuring device and the cali-
brating device to repeat the above distance meas-
uring step, determining step and calibrating step until
the obtained value of distance falls within the thresh-
old range.

[0025] According to the above solution, it can be en-
sured that each elastic sheet on the elastic support has
a consistent protruding height, so that elastic forces pro-
vided by the elastic regions of the elastic support are
consistent.

[0026] In one embodiment, the calibrating device fur-
ther comprises a top frame and a bottom frame, wherein
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the positioning base is configured as a straight wall pro-
truding from the bottom frame toward the top frame, so
that the elastic support can be supported midair by the
straight wall, and the distance measuring device is dis-
posed on the top frame and towards the bottom frame.

[0027] In one embodiment, the calibrating device is
configured to apply a force to a position of the elastic
sheet connected with the substrate.

[0028] According to the above solution, according to
the principle of leverage, it can be seen that for a canti-
lever structure of the elastic sheet, a force arm at the
position of the elastic sheet close to the substrate is rel-
atively small, so applying a force here is not prone to
cause the elastic sheet to be greatly raised or lowered,
thereby facilitating precise adjustment of the height of
the elastic sheet.

[0029] Inone embodiment, the calibrating device com-
prises:

a top electric push rod protruding from the top frame
toward the elastic sheet, to directly or indirectly exert
a force on the elastic sheet;

abottom electric push rod protruding from the bottom
frame toward the elastic sheet, to directly orindirectly
exert a force on the elastic sheet.

[0030] In one embodiment, an end of the top electric
push rodis provided with a top airbag which abuts against
the elastic sheet to directly apply a force to the elastic
sheet; an end of the bottom electric push rod is provided
with abottom airbag which abuts against the elastic sheet
to directly apply a force to the elastic sheet.

[0031] In one embodiment, the apparatus comprises
an ultrasonic generator which is connected to the top
airbag and the bottom airbag through an ultrasonic vi-
brator, and the ultrasonic generator is configured to cor-
rect the vibration of the elastic sheet through the top air-
bag and the bottom airbag.

[0032] Inone embodiment, the substrate of the elastic
supportis rectangular, each of the elastic sheets extends
in the transverse direction of the substrate and towards
the top frame, and the top airbag and the bottom airbag
acting on each of the elastic sheets are staggered in the
transverse direction.

[0033] According to the above solution, such an ar-
rangement may prevent the top airbag and the bottom
airbag from interfering with each other, to improve the
flexibility and effectiveness of adjustment.

[0034] Inoneembodiment,the distance measuring de-
vice comprises an infrared distance measuring device or
an ultrasonic distance measuring device, and the control
module is integrated in a PLC control system or an MCU
single-chip microcomputer control system.

[0035] According to a further aspect of the present dis-
closure, there is provided a method for manufacturing
the elastic support for the electrolytic cell according to
any of the above solutions, the method comprising the
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following steps:
selecting a sheet material in a flat sheet form;

forming elastic sheets on the sheet material by a
punching process, and bending the elastic sheets
relative to a main body of the sheet material in a due
shape;

forming the middle supportlegs on the sheet material
by the punching process, and bending the middle
support legs in a due shape relative to the main body
of the sheet material,

the main body of the sheet material constitutes the
substrate of the elastic support.

[0036] In one embodiment, the method further com-
prises: bending the edge of the sheet material to form
the edge support legs.

[0037] In one embodiment, the method further com-
prises a detecting and correcting step after the step of
processing the elastic support, the detecting and correct-
ing step comprising:

obtaining a value of distance between an end of each
of elastic sheets away from the substrate and a ref-
erence plane in a direction perpendicular to the ref-
erence plane, the reference plane being a plane
where the substrate lies or a plane parallel to the
substrate;

determining whether the value of distance is within
a threshold range;

if a determination result is NO, applying a force per-
pendicular to the substrate to the elastic sheet, to
calibrate the value of distance between the elastic
sheet and the reference plane;

repeating the above distance measuring step, the
determining step and the calibrating step until the
obtained value of distance falls within the threshold
range.

[0038] According to the solution, it can be ensured that
each elastic sheet on the elastic support has a consistent
protruding height, so that elastic forces provided by the
elastic regions of the elastic support are consistent.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039] Inordertobetter understand the above and oth-
er objectives, features and advantages of the present
disclosure, preferred embodiments as shown in the ac-
companied drawings are provided. Throughout the draw-
ings, the same or similar reference symbols refer to the
same or similar elements. It would be appreciated by
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those skilled in the art that the drawings are provided to
illustrate the preferred embodiments of the present dis-
closure, without suggesting any limitation to the scope
of the present disclosure, and respective components
therein are not drawn to scale.

FIG 1 is a top view of an elastic support according
to a preferred embodiment of the present disclosure;

FIG 2 is a three-dimensional schematic view of part
of the structure of the elastic support shownin FIG 1;

FIG 3 is a front view of the structure in FIG 2;

FIG 4 is a top view of two elastic supports shown in
FIG 1 in a combined state;

FIG 5 is a front view of a plurality of elastic supports
shown in FIG 1 when they are mounted in a cell body
of an electrolytic cell;

FIG 6 is a structural schematic view of a measuring
and calibrating device in an apparatus for manufac-

turing the elastic support in FIG 1;

FIG 7 is a flowchart of a method for manufacturing
the elastic support shown in FIG 1.

Listing of reference numbers:
[0040]
100 elastic support
10 substrate
20 Elastic region portion
20a First elastic region portion
20b Second elastic region portion
30 middle support leg
40 edge support leg
12 support leg punching hole
21 A first row of elastic sheets

221 The straight wall section of the first row of elastic
sheets

222 The arc section of the first row of elastic sheets
22 The second row of elastic sheets

212 The straight wall section of the second row of
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elastic sheets

211 The arc section of the second row of elastic
sheets

23 elastic sheet punching hole

201 first contour line

202 second contour line

41 notch

400 electrolytic cell bottom wall

401 rib plate

300 measuring and calibrating device

301 top frame

302 bottom frame

303 top electric push rod

304 bottom electric push rod

305 top airbag

306 bottom airbag

307 ultrasonic vibrator

308 ultrasonic generator

309 distance measuring device

310 bolt

311 positioning base.
DETAILED DESCRIPTION OF EMBODIMENTS
[0041] Reference will now be made to the drawings to
describe in detail the embodiments of the present disclo-
sure. The description here is only about preferred em-
bodiments of the present disclosure, and those skilled in
the art would envision, on the basis of the preferred em-
bodiments described herein, other manners that can im-
plement the present disclosure, which also fall into the
scope of the present disclosure.
[0042] The presentdisclosure provides an elastic sup-
port for an electrolytic cell, an electrolytic cell having the
elastic support, a manufacturing apparatus and manu-
facturing method for manufacturing the elastic support.
A cathode member and an anode member are disposed

in a cell body of the electrolytic cell. The cathode member
is for example configured as a cathode mesh, and the
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anode member is for example configured as an anode
mesh. The elastic support is mounted in the cell body
and is positioned on a side of the cathode member facing
away from the anode member and used to support the
cathode member.

[0043] FIGS. 1-7 show some preferred embodiments
of the elastic support according to the present disclosure.
First of all, it should be appreciated that the depictions
of directions and positions etc. mentioned in the present
disclosure can be appreciated with reference to the spe-
cific implementations shown in FIGS. 1-7, and each di-
rection, position, etc. should be appreciated as a relative
direction and a relative position between members other
than an absolute direction and an absolute position.
[0044] Referring first to FIGS. 1-2, an elastic support
100 comprises a substrate 10, which is a flat plate struc-
ture and spaced apart from a cathode member. The sub-
strate 10 is punched at predetermined positions to form
a plurality of elastic region portions 20. Referring to FIG
1, each elastic region portion 20 comprises an elastic
sheet punching hole 23, a first row of elastic sheets 21
and a second row of elastic sheets 22, a contour line of
the elastic sheet punching hole 23 being closed on a
substrate 10, and the contour line comprising a first con-
tour line 201 and a second contour line 202 parallel to
each other. Each of the first row of elastic sheets 21 ex-
tends from the first contour line 201 toward the cathode
member and toward the second contour line 202, and
each of the second row of elastic sheets 22 extends from
the second contour line 202 of the substrate 10 toward
the cathode member and toward the first contour line
201, the elastic sheets in the first row of elastic sheets
21 and the elastic sheets in the second row of elastic
sheets 22 are arranged alternately.

[0045] It may be appreciated that the first row of elastic
sheets 21 and the second row of elastic sheets 22 are
part of a sheet material constituting the substrate 10 be-
fore being processed, and the elastic sheets are obtained
by processing using a punching and cutting process in a
punching process. The elastic sheet punching hole 23 is
formed at original positions of the elastic sheets on the
sheetmaterial; then the elastic sheets are bentby abend-
ing process in the punching process.

[0046] FIG 2 shows a pair of adjacent elastic region
portions 20, namely, a first elastic region portion 20a and
a second elastic region portion 20b, in a transverse di-
rection D1 from aperspective view. It may be appreciated
with reference to FIG 2 that all elastic sheets in the first
row of elastic sheets 21 and the second row of elastic
sheets 22 are in elastic contact with the cathode member,
to provide uniform elastic support for the cathode mem-
ber. Further, the substrate 10 is parallel to a surface of
the cathode member facing the substrate 10, and each
of the elastic sheets elastically supports the surface of
the cathode member.

[0047] Further referring to FIG 1 and FIG 2, in this em-
bodiment, the substrate 10 is substantially rectangular,
and the elastic sheet punching hole 23 is also substan-
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tially rectangular. The substrate 10 and the elastic sheet
punching hole 23 have consistent horizontal and longi-
tudinal directions, and they both have a pair of edges
(namely, the width of the rectangle) extending along the
transverse direction D1 and a pair of edges (namely, the
length of the rectangle) extending along a longitudinal
direction D2. The first contour line 201 and the second
contour line 202 defining the elastic sheet punching hole
23 are edges extending along the longitudinal direction
D2 of the elastic sheet punching hole 23. Preferably, a
plurality of elastic region portions 20 are arranged on the
substrate 10 in an array along the longitudinal direction
D2 and the transverse direction D1, and there are a plu-
rality of middle support legs 30 which are respectively
between adjacent elastic region portions 20 in the trans-
verse direction D1 of the substrate 10.

[0048] For ease of description, the direction perpen-
dicular to the substrate 10 is referred to as a height di-
rection D3, and the height direction D3, the transverse
direction D1 and the longitudinal direction D2 are orthog-
onal in a three-dimensional coordinate system.

[0049] The specific structure of the elastic sheets on
the elastic support 100 is shown in FIG 2 and FIG 3.
Referring to FIG 2 and FIG 3, the elastic sheets in the
first row of elastic sheets 21 and the elastic sheets in the
second row of elastic sheets 22 are consistentin structure
and shape. Each of the first row of elastic sheets 21 com-
prises a straight wall section 221 connected with the sub-
strate 10 and an arc section 222 bent from an end of the
straight wall section 221, and the arc section 222 is used
to elastically contact the cathode member; each of the
second row of elastic sheets 22 comprises a straight wall
section 212 connected with the substrate 10 and an arc
section 211 bent from an end of the straight wall segment
212, and the arc section 211 is used to elastically contact
the cathode member. The first row of elastic sheets 21
and the second row of elastic sheets 22 are arranged
oppositely, and each elastic sheet is formed as a strip
extending in the transverse direction D1 towards the an-
ode assembly of the electrolytic cell. The first row of elas-
tic sheets 21 and the second row of elastic sheets 22
together form a comb-shaped structure. In the front view
as shown in FIG 3, the first row of elastic sheets 21 and
the second row of elastic sheets 22 cross each other to
form an X shape. That is to say, on a projection plane
perpendicular to the longitudinal direction D2, the projec-
tions of the first row of elastic sheets 21 and the projec-
tions of the second row of elastic sheets 22 intersect one
another in an X shape.

[0050] Preferably, for each elastic region portion 20,
there is a gap between two adjacent elastic sheets in the
longitudinal direction D2 of the elastic sheet punching
hole. When the elastic sheets are processed from the
sheet material constituting the substrate 10, the gap may
be first punched and cut by a punching and cutting die
in the punching apparatus, and then the elastic sheets
are bentin a due shape by a bending die in the punching
apparatus. More preferably, before being bent, the elastic
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sheets may also be thinned and widened, so that the
thickness of the elastic sheets is smaller than that of the
substrate 10. Such elastic sheets are formed into a soft
strip shape, are more flexible and have better flexibility.
[0051] Further referring to FIG 3, the elastic support
100 further comprises middle support legs 30 and edge
support legs 40 formed by punching. The middle support
legs 30 are formed on a side of the substrate 10 away
from the cathode member and located between two ad-
jacent elastic region portions 20, the middle support legs
30 are fixedly connected between the substrate 10 and
a bottom wall of the cell body. Since the middle support
legs 30 are formed by punching the substrate 10 at pre-
determined positions, the support leg punching hole 12
adjacent to the middle support legs 30 is also simultane-
ously formed on the substrate 10.

[0052] The edge support legs 40 are formed by bend-
ing from the edge of the substrate 10 toward the bottom
wall of the cell body. The edge support legs 40 are used
to engage with rib plates in the cell. Specifically referring
to FIG 5, a plurality of elastic supports 100 can be located
together in the same electrolytic cell, and the bottom wall
400 of the cell body of the electrolytic cell is provided with
rib plates 401 extending toward the substrate 10, and the
rib plates 401 can be snap-fitted inside the edge support
legs 40 to further achieve affixation of the elastic support
10 relative to the cell body. Referring to FIG 3 and FIG
5, a dimension of the edge support leg 40 in the height
direction D3 is smaller than that of the middle support leg
30 in the height direction D3.

[0053] In the present embodiment, since the contour
line of the elastic sheet punching hole 23 is closed on
the substrate 10, the elastic sheet punching hole 23 does
not extend from the substrate 10 to the edge supportlegs
40 and the middle support legs 30 outside the substrate
10. Such an arrangement enables the elastic support 100
to avoid the reduction of rigidity and stability caused by
the arrangement of the punching hole, and also avoid
deformation during use.

[0054] Turning back to FIG 1 below, preferably, a plu-
rality of edge support legs 40 are respectively provided
on each of two longitudinal edges (referred to as a first
longitudinal edge and a second longitudinal edge) ex-
tending in the longitudinal direction D1 of the substrate
10, and furthermore, notches 41 inwardly recessed in the
extension direction of the substrate 10 are provided be-
tween adjacent edge support legs 40 on each of the lon-
gitudinal edges. The edge support legs 40 at the first
longitudinal edge and the edge support legs 40 at the
second longitudinal edge are staggered from one another
in the transverse direction D1 of the substrate 10, so that
in the transverse direction D1: the edge support legs 40
on the first longitudinal edge are aligned with the notches
41 on the second longitudinal edge; the notches 41 on
the first longitudinal edge are aligned with the edge sup-
port legs 40 on the second longitudinal edge.

[0055] Such arrangement of the edge support legs 40
and the notches 41 facilitates the cooperation between
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at least two elastic supports 100. As already mentioned
above, for example with reference to FIG 5, at least two
elastic supports 100 can be jointly used in the same elec-
trolytic cell. FIG 4 shows a top view of two adjacent elastic
supports 100 in a combined state. In FIG 4, at least two
elastic supports 100 are arranged in the transverse di-
rection D1 of the substrate 10, so that in the projection
plane parallel to the substrate 10, the edge support legs
40 and the notches 41 of the adjacent elastic supports
100 fit with one another in an embedded manner. Such
an arrangement makes the arrangement of adjacent
elastic supports 100 more compact, makes full use of the
limited space in the cell body, and provides elastic sup-
porting for the cathode assembly in a larger area.
[0056] In the present embodiment, the elastic region
portions are formed by punching, and the elastic sheet
holes are elastic sheet punching holes. In other embod-
iments not shown, however, the elastic region portions
may also be shaped by other processes.

[0057] In addition, in other embodiments not shown,
the elastic sheets may also have other various arrange-
ments. Forexample, as an alternative to the arrangement
manner that "the first row of elastic sheets and the second
row of elastic sheets are arranged alternately”, the first
row of elastic sheets and the second row of elastic sheets
may be arranged as one being aligning with one in the
transverse direction D1. In this case, on the projection
plane perpendicular to the longitudinal direction D2, the
projections of the first row of elastic sheets and the sec-
ond row of elastic sheets can jointly form a "-" shape.
[0058] A preferred embodiment of the present disclo-
sure also provides an electrolytic cell, which comprises
the elastic support 100 shownin FIGS. 1-5. As mentioned
above, the electrolytic cell further comprises a cathode
member such as a cathode mesh, an anode member
such as an anode mesh. The elastic support 100 is used
to support the cathode member.

[0059] The electrolytic cell in the present embodiment
may be an ionic membrane electrolytic cell, and an ionic
membrane between the cathode member and the anode
member may be disposed in the electrolytic cell.

[0060] The present disclosure further provides a man-
ufacturing apparatus and a manufacturing method for
manufacturing the elastic support 100 as shown in FIGS.
1-5. The manufacturing apparatus comprises a punching
die for processing the sheet material. The punching die
comprises a first series of punching dies for processing
the elastic sheets on the sheet material, a second series
of punching dies for processing the middle support legs
on the sheet material, and edge support leg punching
dies that bend portions of the edge of the sheet material
to form the edge support legs.

[0061] The first series of punching die comprises: an
elastic sheet gap punching die configured to punch out
gaps between the elastic sheets on the sheet material,
the punching die being for example a punching and cut-
ting die; a thinning and widening punching die configured
to thin and widen the elastic sheets; an elastic sheet form-
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ing punching die such as a bending die configured to
enable the elastic sheets to be bent and formed relative
to the main body of the sheet material; a blanking and
punching die configured to perform blanking processing
for outer shapes of the elastic sheets. The punching dies
in the first series of punching dies form progressive
punching dies for continuous punching in the above or-
der.

[0062] The second punching die comprises: a middle
support leg punching die, for example, a punching and
cutting die, configured to punch a shape and contour of
the middle support legs on the sheet material; a middle
support leg bending and punching die, for example a
bending die, configured to bend and form the middle sup-
port legs relative to the main body of the sheet material,
wherein the punching dies in the series of punching dies
for processing the middle support lets on the sheet ma-
terial form progressive punching dies for continuous
punching in the above order.

[0063] Preferably, the manufacturing apparatus fur-
ther comprises a measuring and calibrating device 300
for measuring and calibrating a protruding height of the
elastic sheets after the processing is completed. The
measuring and calibrating device 300 comprises a posi-
tioning base 311, a distance measuring device 309, a
calibrating device and a control module. The positioning
base 311 is configured as the substrate 10 fixedly sup-
porting the elastic support 100; the distance measuring
device 309 is configured to obtain a value of distance
between an end (a top end of the arc section of the elastic
sheet in FIG 6) of each elastic sheet (e.g., the first row
of elastic sheets 21 and second row of elastic sheets 22)
away from the substrate 10 and a reference plane in the
height direction D3, the reference plane being a plane
where the substrate 10 lies or a plane parallel to the sub-
strate 10; the calibrating device is configured to provide
the elastic sheets with a force perpendicular to the ref-
erence plane, that is, a force in the height direction D3;
the control module is configured to communicate with the
distance measuring device 309 and the calibration de-
vice.

[0064] The control module can be integrated in a PLC
control system or an MCU single-chip microcomputer
control system, and is further configured to: receive a
signal comprising the value of distance from the distance
measuring device 309; determine whether the value of
distance is within a pre-stored threshold range; if the de-
termination result is NO, control the calibrating device to
provide a corresponding acting force to the elastic sheet
to adjust the height of the elastic sheet relative to the
substrate 10, thereby calibrating the value of distance
between the elastic sheet and the reference plane; con-
trol the distance measuring device 309 and the calibrat-
ing device to enable them to repeat the above distance
measuring step, determining step and calibrating step
until the obtained value of distance falls within the thresh-
old range.

[0065] Specifically, inthe presentembodiment, the cal-
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ibrating device further comprises a top frame 301 and a
bottom frame 302, wherein the positioning base 311 is
configured as a straight wall protruding from the bottom
frame 302 toward the top frame 301, so that the elastic
support 100 can be supported midair by the straight wall.
The elastic support 100 is fixed on the bottom frame 302
through bolts 310 passing through the elastic sheet
punching holes 23 and the support leg punching holes
12 respectively.

[0066] The distance measuring device 309 is, for ex-
ample, an infrared distance measuring device or an ul-
trasonic distance measuring device, and is disposed on
the top frame 301 and faces the bottom frame 302. In
such an embodiment, the reference plane is roughly a
plane where a transmitting head of the distance meas-
uring device 309 is located, for example, the reference
plane may be roughly a bottom surface of the top frame
301. However, in other embodiments not shown, the dis-
tance measuring device may be installed on the bottom
frame and located below the arc section of the elastic
sheet, and the distance measuring device sends out an
infrared or ultrasonic signal upwards. In such an embod-
iment, the reference plane for example may be the plane
on which the substrate is located or may be a top surface
of the bottom frame.

[0067] The calibrating device comprises a top electric
push rod 303 and a bottom electric push rod 304. The
top electric push rod 303 protrudes from the top frame
301 toward the elastic sheet, to directly or indirectly exert
a force on the elastic sheet. The bottom electric push rod
304 protrudes from the bottom frame 302 toward the elas-
ticsheet, to directly orindirectly exerta force on the elastic
sheet. In the present embodiment, the top electric push
rod 303 and the bottom electric push rod 304 indirectly
apply a force to the elastic sheet through an airbag, but
in other embodiments not shown, respective ends of the
top electric push rod 303 and the bottom electric push
rod 304 may act directly on the elastic sheet.

[0068] Returning to the present embodiment, the end
of the top electric push rod 303 is provided with a top
airbag 305 which abuts against the top surface of the
elastic sheet to directly apply a force to the elastic sheet;
the end of the bottom electric push rod 304 is provided
with a bottom airbag 306 which abuts against the bottom
surface of the elastic sheet to directly apply a force to the
elastic sheet. In such an embodiment, the top airbag 305
and the bottom airbag 306 are used to adjust the pro-
truding height of the elastic sheet, whereas the top elec-
tric push rod 303 and the bottom electric push rod 304
are used to adjust the position of the airbag. Specifically,
the top electric push rod 303 is configured to telescope
in the height direction D3 to adjust an initial position of
the top airbag 305; the bottom electric push rod 304 is
configured to telescope in the height direction D3 to ad-
just an initial position of the bottom airbag 306; the top
airbag 305 and the bottom airbag 306 are configured to
adjust the value of distance by changing the pressure of
the airbags (that is, to adjust the extension height of the
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elastic sheet). In orderto ensure accurate distance meas-
urement, the top airbag 305 and the bottom airbag 306
are out of contact with the elastic sheet during the dis-
tance measuring step. Certainly, the top electric push rod
303 and the bottom electric push rod 304 can also be
directly used to adjust the height of the elastic sheet.
[0069] Preferably, the top airbag 305 and the bottom
airbag 306 are located at a position where the elastic
sheet is connected to the substrate 10, that is to say, the
calibrating device exerts a force on the elastic sheet at
the position. According to the principle of leverage, it may
be seen that for a cantilever structure of the elastic sheet,
a force arm at the position of the elastic sheet close to
the substrate 10 is relatively small, so applying a force
here is not prone to cause the elastic sheet to be greatly
raised or lowered, thereby facilitating precise adjustment
of the height of the elastic sheet.

[0070] Also preferably, the top airbag 305 and the bot-
tom airbag 306 acting on the same elastic sheet are
slightly staggered in the transverse direction D1. Such
an arrangement may prevent the top airbag 305 and the
bottom airbag 306 from interfering with each other, to
improve the flexibility and effectiveness of adjustment.
[0071] Furthermore, the apparatus comprises an ultra-
sonic generator 308 which is connected to the top airbag
305 and the bottom airbag 306 through an ultrasonic vi-
brator 307. The ultrasonic generator 308 is configured to
correct the elastic sheet by vibration through the top air-
bag 305 and the bottom airbag 306. The top airbag 305
and the bottom airbag 306 are respectively connected to
a compressed air source through a pneumatic pipeline.
An electric deflation valve, an electric cut-off valve and
an electric pressure regulating valve are disposed in se-
quence on the pneumatic pipeline in a direction from a
pressurized airbag to the compressed air source, and
are all in communication with the control module.
[0072] Devices such as the distance measuring device
309, the top electric push rod 303, the bottom electric
push rod 304, the top airbag 305 and the bottom airbag
306 are all plural, and are arranged in an array on the
top frame 301 and the bottom frame 302 respectively,
and correspond one to one with the elastic sheets.
[0073] A preferred embodiment of the present disclo-
sure further provides a method for manufacturing the
elastic support 100 shown in FIGS. 1-5. The method may
be implemented by the above-mentioned manufacturing
apparatus. With reference to FIG 7, the method compris-
es a processing step S1 which comprises the following
sub-steps: selecting the sheet material in a flat sheet
form; processing elastic sheets on the sheet material by
using the punching and cutting die in the punching die,
thinning or widening the elastic sheets by using a planar
punching head, bending the elastic sheets in a due form
relative to the main body of the sheet material by using
the bending die in the punching die, and performing
blanking processing for the outer shape of the elastic
sheets; forming the middle support legs on the substrate
by the punching process, and bending the middle support
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legs in a due form relative to the main body of the sheet
material; bending the edge of the sheet material to form
the edge support legs. The main body of the sheet ma-
terial constitutes the substrate of the elastic support. In
the present disclosure, complete elastic supports are
processed on the sheet material by the punching proc-
ess, the manufacturing process is efficient and conven-
ient, and the processed elastic supports have good sta-
bility.

[0074] Further referring to FIG 7, the method further
comprises a detecting and correcting step S2 after the
step S1 of processing the elastic support 100. The de-
tecting and correcting step S2 may be implemented by
the detecting and calibrating device 300 shown in FIG 6.
The detecting and correcting step S2 comprises:
[0075] StepS21:obtainingavalue of distance between
an end of each elastic sheet away from the substrate 10
and a reference plane in a direction perpendicular to the
reference plane, the reference plane being a plane where
the substrate 10 lies or a plane parallel to the substrate
10. This step may be implemented for example by the
distance measuring device 309 in FIG 6. The distance
measuring device 309 sends a signal containing a dis-
tance measurement result to the control module after
completing the distance measurement.

[0076] Step S22:determining whether the value of dis-
tance is within a threshold range, the determination being
implemented in the control module.

[0077] If a determination result is YES (Y), the manu-
facturing ends up; if the determination result is NO (N),
the flow enters step S23 (for example, implemented by
the measuring and calibrating device 300 shown in FIG
6): the control module sends a control signal to the cali-
brating device to control the calibrating device to apply
a force perpendicular to the substrate 10 to the elastic
sheet, to calibrate the distance between the elastic sheet
and the reference plane. The calibrating device for ex-
ample comprises the top electric push rod 303, the bot-
tom electric push rod 304, the top airbag 305, and the
bottom airbag 306 in FIG 6.

[0078] Thatis to say, step S23 is to perform ultrasonic
correction for the strip-shaped elastic sheet whose height
position error exceeds the threshold value. Further refer-
ring to FIG 6 simultaneously, the ultrasonic correction
goes in a way that the control module controls the top
electric push rod 303 and bottom electric push rod 304
to adjust the positions of the top airbag 305 and the bot-
tom airbag 306, then the control module controls to ac-
tivate the top airbag 305 and the bottom airbag 306, so
that they may be pressed and clamped from a top surface
and a bottom surface of a root of the elastic sheet re-
spectively, and adjust the height of the arc section of the
elastic sheet by adjusting an airbag pressure of the top
airbag 305 and the bottom airbag 306 respectively, so
that the elastic sheet performs a certain reverse pre-de-
formation relative to the height error direction, and then
turn on the ultrasonic generator 308 to perform correction
by vibration to reduce the amount of rebounding defor-
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mation of the elastic sheet 4.

[0079] The above step S21, step S22 and step S23
are repeated. Specifically, after step S23, the control
module controls the top airbag 305 and the bottom airbag
306 to deflate, so that the top airbag 305 and the bottom
airbag 306 are out of contact with the strip-shaped elastic
sheet, and then re-detects the height error of the arc sec-
tion of the elastic sheet. If the height position errors still
exceed the threshold value, the reverse pre-deformation
amountis adjusted through the top airbag 305 and bottom
airbag 306 according to the difference, and then correc-
tion by vibration is performed again to reduce the amount
of rebounding deformation of the elastic sheet. Then, the
above step S21, step S22 and step S23 continue to be
repeated until the obtained value of distance falls within
the threshold range.

[0080] As mentioned above, the top airbag 305 and
the bottom airbag 306 are used to adjust the height of
the arc section of the elastic sheet, while the top electric
push rod 303 and the bottom electric push rod 304 are
used to adjust the initial positions of the top airbag 305
and the bottom airbag 306. However, when
necessary" the amount of reverse pre-deformation of the
elastic sheet may also be adjusted by synchronously ad-
justing an telescoping amount of a telescopic rod of the
top electric push rod 303 and the bottom electric push
rod 304 through the control module, and a proper clamp-
ing force on the strip-shaped elastic sheet is maintained
by controlling the pressure of the top airbag 305 and the
bottom airbag 306.

[0081] The distance measuring and calibrating step
provided by the present disclosure can ensure that each
elastic sheet on the elastic support has a consistent pro-
truding height, so that elastic forces provided by the elas-
tic regions of the elastic support are consistent.

[0082] The above method may further include other
steps, for example, a step of designing the punching die
before starting the processing. The designed punching
die comprises the above-mentioned first series of punch-
ing dies and the second series of punching dies etc.
[0083] The elastic supports provided by the present
disclosure have good strength and stability, and can pro-
vide stable and uniform elastic supporting for the cathode
assembly in the electrolytic cell, to improve the perform-
ance of the electrolyte cell in use on the whole. For ex-
ample, the arrangement of the middle support legs
makes the elastic supports have good stability. Further-
more, since the contour line of the elastic sheet punching
hole is closed on the substrate, the elastic sheet punching
hole does not extend from the substrate to the edge sup-
port legs and middle support legs outside the substrate,
so that the elastic support will not lose rigidity and stability
due to the presence of the punching hole, and the occur-
rence of deformation during use can also be avoided.
[0084] The foregoing description on the various em-
bodiments of the present disclosure has been presented
to those skilled in the relevant fields for purposes of illus-
tration, but are not intended to be exhaustive or limited
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to a single embodiment disclosed herein. As aforemen-
tioned, many substitutions and variations will be apparent
to those skilled in the art. Therefore, although some al-
ternative embodiments have been described above,
those skilled in the art can envision or develop other em-
bodiments more easily. The present disclosure is intend-
ed to cover all substitutions, modifications and variations
of the present disclosure as described herein, as well as
other embodiments falling into the spirits and scope of
the present disclosure.

Claims

1. An elastic support for an electrolytic cell, the elastic
support being configured to support a cathode mem-
ber of the electrolytic cell in a cell body of the elec-
trolytic cell, wherein the elastic support (100) com-
prises:

a substrate (10) which is a flat plate structure
and spaced apart from the cathode member,
and which is formed with a plurality of elastic
region portions (20) so that each of the elastic
region portions comprises:

an elastic sheet hole (23) whose contour
line is closed on the substrate, the contour
line comprising a first contour line (201) and
a second contour line (202) parallel to each
other;

a first row of elastic sheets (21), each of
which extends from the first contour line to-
ward the cathode member and toward the
second contour line;

a second row of elastic sheets (22), each of
which extends from the second contour line
toward the cathode member and toward the
first contour line,

wherein each elastic sheet in the first row
of elastic sheets and the second row of elas-
tic sheets is in elastic contact with the cath-
ode member;

middle support legs (30) formed on a side of the
substrate away from the cathode member and
located between two adjacent elastic region por-
tions, the middle support legs being fixedly con-
nected between the substrate and a wall of the
cell body.

2. Theelastic support according to claim 1, wherein the
elastic sheets in the first row of elastic sheets and
the elastic sheets in the second row of elastic sheets
are arranged alternately, and on a projection plane
perpendicular to the first contour line and the second
contour line, projections of the first row of elastic
sheets and the projections of the second row of elas-
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tic sheets intersect one another in an X shape.

The elastic support according to claim 1, wherein the
elastic region portions are formed by punching the
substrate, and the elastic sheet holes are punching
holes; and

the middle support legs are formed by punching the
substrate, to simultaneously form supportleg punch-
ing holes (12) and the middle support legs on the
substrate.

The elastic support according to claim 1, wherein the
elastic support further comprises edges supportlegs
(40)formed by bending from an edge of the substrate
towards the wall of the cell body so that a rib plate
(301) can be snap-fitted at an inner side of the edge
support legs.

The elastic support according to claim 4, wherein the
substrate is rectangular, a plurality of edge support
legs are provided on each of afirst longitudinal edge
and a second longitudinal edge of the substrate ex-
tending in a longitudinal direction (D2) of the sub-
strate, and the edge support legs at the first longitu-
dinal edge and the edge support legs at the second
longitudinal edge are staggered from one another in
a transverse direction (D1) of the substrate.

The elastic support according to claim 5, wherein
notches (41) inwardly recessed along a plane where
the substrate lies are formed between two adjacent
edge supportlegs, along each of the first longitudinal
edge and the second longitudinal edge of the sub-
strate, and

atleasttwo elastic supports are jointly used inasame
electrolytic cell, and the at least two elastic supports
are arranged in the transverse direction of the sub-
strate, so that in a projection plane parallel to the
substrate, the edge support legs and the notches of
the adjacent elastic supports fit with one another in
an embedded manner.

The elastic support according to claim 1, wherein
each of the elastic sheets comprises a straight wall
section connected with the substrate and an arc sec-
tion bent from an end of the straight wall section, and
the arc section is used to elastically contact the cath-
ode member.

The elastic support according to claim 1, wherein the
substrate is rectangular, the plurality of elastic region
portions are arranged on the substrate in an array in
a longitudinal direction and a transverse direction of
the substrate, and the middle support legs are plural
and respectively disposed between the elastic re-
gion portions adjacent one another in the transverse
direction of the substrate.
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The elastic support according to claim 8, wherein
each of the elastic sheet holes is shaped as a rec-
tangle that is consistent with the horizontal and lon-
gitudinal directions of the substrate, the first contour
line and the second contour line of the elastic sheet
hole are the longitudinal edges thereof, and each of
the elastic sheets is formed as a strip-shaped struc-
ture extending in the transverse direction of the elas-
tic sheet hole.

An electrolytic cell, wherein the electrolytic cell com-
prises a cell body, a cathode member disposed in
the cell body and the elastic support according to
any of claims 1-9.

The electrolytic cell according to claim 10, wherein
the electrolytic cell further comprises a cathode
member and an ionic membrane disposed between
the cathode member and the anode member.

An apparatus for manufacturing the elastic support
for the electrolytic cell according to any of claims 1-9,
wherein the apparatus comprises a punching die for
processing the sheet material, the punching die com-
prising:

a series of punching dies for processing elastic
sheets on the sheet material, comprising:

an elastic sheet gap punching die config-
ured to punch out gaps between the elastic
sheets on the sheet material;

a thinning and widening punching die con-
figured to thin and widen the elastic sheets;
an elastic sheet forming punching die con-
figured to bend and form the elastic sheets
relative to a main body of the sheet material;
a blanking and punching die configured to
perform blanking processing for outer
shapes of the elastic sheets,

wherein the punching dies in the series of
punching dies for processing the elastic
sheets on the sheet material form progres-
sive punching dies for continuous punching
in the above order;

a series of punching ides for processing middle
support legs on the sheet material, comprising:

a middle support leg punching die config-
ured to punch a shape and contour of the
middle support legs on the sheet material;
a middle support leg bending and punching
die configured to bend and form the middle
support legs relative to the main body of the
sheet material,

wherein the punching dies in the series of
punching dies for processing the middle
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support lets on the sheet material form pro-
gressive punching dies for continuous
punching in the above order.

The apparatus according to claim 12, wherein the
apparatus further comprises a measuring and cali-
brating device comprising:

a positioning base (311) configured as a sub-
strate fixedly support the elastic support;

a distance measuring device (309) configured
to obtain a value of distance between an end of
each of the elastic sheets away from the sub-
strate and a reference plane in a direction (D3)
perpendicular to the reference plane, the refer-
ence plane being a plane where the substrate
lies or a plane parallel to the substrate;

a calibrating device configured to provide the
elastic sheets with an acting force perpendicular
to the reference plane;

a control module configured to communicate
with the distance measuring device and the cal-
ibrating device, and configured to:

receive a signal comprising the value of dis-
tance from the distance measuring device;
determine whether the value of distance is
within a pre-stored threshold range;

if a determination result is NO, control the
calibrating device to provide the corre-
sponding acting force to the elastic sheet to
calibrate the value of distance between the
elastic sheet and the reference plane;
control the distance measuring device and
the calibrating device to repeat the above
distance measuring step, determining step
and calibrating step until the obtained value
of distance falls within the threshold range.

The apparatus according to claim 13, wherein the
calibrating device further comprises a top frame
(301) and a bottom frame (302), wherein the posi-
tioning base is configured as a straight wall protrud-
ing from the bottom frame toward the top frame, so
that the elastic support can be supported midair by
the straight wall, and the distance measuring device
is disposed on the top frame and towards the bottom
frame.

The apparatus according to claim 13, wherein the
calibrating device is configured to apply a force to a
position of the elastic sheet connected with the sub-
strate.

The apparatus according to claim 14, wherein the
calibrating device comprises:

a top electric push rod (303) protruding from the
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top frame toward the elastic sheet, to directly or
indirectly exert a force on the elastic sheet;

a bottom electric push rod (304) protruding from
the bottom frame toward the elastic sheet, to
directly or indirectly exert a force on the elastic
sheet.

The apparatus according to claim 16, wherein an
end of the top electric push rod is provided with a
top airbag (305) which abuts against the elastic sheet
to directly apply a force to the elastic sheet; an end
of the bottom electric push rod is provided with a
bottom airbag (306) which abuts against the elastic
sheet to directly apply a force to the elastic sheet.

The apparatus according to claim 17, wherein the
apparatus comprises an ultrasonic generator (308)
which is connected to the top airbag and the bottom
airbag through an ultrasonic vibrator, and the ultra-
sonic generator is configured to send an ultrasonic
wave to enable the top airbag and the bottom airbag
to perform correction for the elastic sheets by vibra-
tion.

The apparatus according to claim 17, wherein the
substrate of the elastic support is rectangular, each
of the elastic sheets extends in the transverse direc-
tion of the substrate and towards the top frame, and
the top airbag and the bottom airbag acting on each
of the elastic sheets are staggered in the transverse
direction.

The apparatus according to claim 13, wherein the
distance measuring device comprises an infrared
distance measuring device or an ultrasonic distance
measuring device, and/or

the control module is integrated in a PLC control sys-
tem or an MCU single-chip microcomputer control
system.

A method for manufacturing the elastic support for
the electrolytic cell according to any of claims 1-9,
wherein the method comprises a processing step (S
1), and the processing step comprises the following
steps:

selecting a sheet material in a flat sheet form;
forming elastic sheets on the sheet material by
a punching process, and bending the elastic
sheets relative to the main body of the sheet
material in a due shape;

forming the middle support legs on the sheet
material by the punching process, and bending
the middle support legs in a due shape relative
to the main body of the sheet material,
wherein the main body of the sheet material con-
stitutes the substrate of the elastic support.
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The method according to claim 21, wherein the meth-
od further comprises: bending the edge of the sheet
material to form the edge support legs.

The method according to claim 21, wherein the meth-
od further comprises a detecting and correcting step
(S2) after the processing step, the detecting and cor-
recting step comprising:

obtaining a value of distance between an end of
each of elastic sheets away from the substrate
and a reference plane in a direction perpendic-
ular to the reference plane, the reference plane
being a plane where the substrate lies ora plane
parallel to the substrate (S21);

determining whether the value of distance is
within a threshold range (S22);

if a determination result is NO, applying a force
perpendicular to the substrate to the elastic
sheet, to calibrate the value of distance between
the elastic sheet and the reference plane (S23);
repeating the above distance measuring step,
the determining step and the calibrating step un-
til the obtained value of distance falls within the
threshold range.
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