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(54) SUBSTRATE MATERIAL CUTTING DEVICE

(57) The present disclosure relates to an apparatus
for cutting substrate material, the apparatus including: a
mounting frame (1); a base (2) mounted to the mounting
frame (1); an upper cutter device (3) disposed on the
mounting frame (1); and a substrate material clamp (6)
disposed on the upper cutter device (3) and used to clamp
substrate material, the substrate material clamp (6) in-
cluding a clamp body (6-2) and a flattening member(6-1)

connected to the clamp body, and the flattening member
(6-1) being used to flatten the substrate material. In the
above technical solution, the flattening member is pro-
vided on the lower surface of the substrate material
clamp, and during the process that the substrate material
clamp approaches the base, the flattening member flat-
tens the curled substrate material, and thus the quality
of the substrate material is improved.
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Description

TECHNICAL FIELD

[0001] The present application relates to the technical
field of cutting machinery apparatus, and more particu-
larly, to an apparatus for cutting substrate material.

BACKGROUND

The introduction of related art

[0002] The process pipeline of a substrate material,
such as a substrate material of a battery chip, is as fol-
lows: at first, the substrate material is coated with a film
in a coating machine, and then the substrate material
after coating is cut to a predetermined size. Since heating
is required for coating in the coating machine, and the
substrate material is very thin, the substrate material after
coating is liable to curl. At present, a cutting machine is
used for cutting the substrate material on the market. The
clamp in the existing cutting machine generally employs
an aluminum alloy plate, and a rubber bar is provided on
the depression surface of the aluminum alloy plate for
alleviating the impact force. During cutting the substrate
material, when the substrate material is conveyed to the
cutting machine for a predetermined length, on the one
hand, the substrate material is heated in the previous
process, which causes the substrate material itself to
curl; and on the other hand, the cutting machine that has
been working all the time generates vibration and the
vibration is transferred to the clamp to cause the sub-
strate material to vibrate, then a wrinkle occurs at a
pressed portion of the substrate material when the sub-
strate material is pressed and cut by the clamp. In addi-
tion, under the influence of the rubber bar on the lower
surface of the aluminum alloy plate, the substrate mate-
rial pressed and cut by the clamp is bent or has an in-
dentation on its pressed portion, which affects the power
generation performance of the substrate material and the
subsequent processing of the battery material.

SUMMARY

(1) Purpose

[0003] The purpose of the present disclosure is to pro-
vide an apparatus for cutting substrate material. By set-
ting a flattening member, the clamp generates an out-
ward force at both ends in contact with the substrate ma-
terial during the pressing process to flatten the substrate
material, thereby solving the problems that in the coating
process of the substrate material, the edge of the sub-
strate material having a relatively thin thickness is curled
due to the high temperature, and if the curled substrate
material is directly cut, the curled substrate material is
prone to wrinkle when the clamp is directly pressed down.

(2)Technical solutions

[0004] In order to solve the above problems, a first as-
pect of the present disclosure provides an apparatus for
cutting substrate material, including: a mounting frame;
a base mounted to the mounting frame; an upper cutter
device disposed on the mounting frame; and a substrate
material clamp disposed on the upper cutter device and
used to clamp the substrate material, the substrate ma-
terial clamp including a clamp body and a flattening mem-
ber connected to the clamp body, and the flattening mem-
ber being used to flatten the substrate material.
[0005] Optionally, the flattening member includes a
first flattening member and a second flattening member;
the first flattening member and the second flattening
member are movably connected, and a joint of the first
flattening member and the second flattening member is
connected to the clamp body.
[0006] Optionally, the first flattening member and the
second flattening member are arc-shaped.
[0007] Optionally, inner sides of the first flattening
member and the second flattening member are set as a
linear shape.
[0008] Optionally, the first flattening member and the
second flattening member are respectively provided with
a rough inner surface.
[0009] Optionally, the flattening member includes at
least one flattening layer having elasticity.
[0010] Optionally, the flattening member includes a
first flattening layer and a second flattening layer con-
nected to each other; and the second flattening layer fac-
es the base.
[0011] Optionally, a distance between a lowest end of
the flattening member and an upper surface of the base
is 20-25 mm, and a distance between the joint of the
flattening member and the upper surface of the base is
120-125 mm.
[0012] Optionally, both ends of the flattening member
are extendable outward by 10-20 mm, respectively.
[0013] Optionally, the apparatus for cutting substrate
material further includes: a driving member connected to
the upper cutter device, and the upper cutter device and
substrate material clamp are driven by the driving mem-
ber to approach or away from the base.
[0014] Optionally, the apparatus for cutting substrate
material further includes: a lower cutter device; the lower
cutter device is disposed on the base and is opposite to
the upper cutter device; and the driving member drives
the upper cutter device to approach or away from the
lower cutter device.
[0015] Optionally, a length of the joint is 100-200 mm.
[0016] Optionally, entire bodies of the first flattening
member and the second flattening member or ends of
the first flattening member and the second flattening
member are made of an elastic material.
[0017] Optionally, lengths of the arcs of the first flat-
tening member and the second flattening member are
both 400-500 mm.
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[0018] Optionally, lengths of the first flattening member
and the second flattening member are both 495-500 mm.

Summary of technical solutions

[0019] During usage, the substrate material is heated
and coated in the coating machine and then directly con-
veyed to the apparatus for cutting substrate material for
cutting. When the substrate material is transported to the
base and reaches a predetermined length, the substrate
material clamp moves downwardly and slowly approach-
es the base by a driving action of the driving member.
Since the flattening member is disposed on the lower
surface of the substrate material clamp, when the sub-
strate material clamp approaches the base, the flattening
member is first contacted with the substrate material on
the upper surface of the base; and as a distance between
the substrate material clamp and the base is gradually
reduced, two ends of the flattening member extend out-
wardly, respectively, and generate a back force to the
substrate material in contact with the flattening member.
In this way, the curled substrate material is flattened until
the flattening member completely fits and compresses
the surface of the substrate material. After the substrate
material is compressed, the upper cutter device ap-
proaches to the lower cutter device mounted on the base
to complete the cutting of the substrate material.

(3) Advantageous effects

[0020] In the apparatus for cutting substrate material
of the present disclosure, a clamp having a flattening
member is designed. When the substrate material is
transported to the base and reaches a predetermined
length, the substrate material clamp approaches the
base, and with the distance between the substrate ma-
terial clamp and the base gradually reduces, two ends
of the flattening member contact the substrate material
and extend outwardly, respectively, so as to generate a
back force to the substrate material in contact with the
flattening member; therefore the curled substrate mate-
rial is flattened and compacted. Then, the upper cutter
device is driven to approach to the lower cutter device
mounted on the base to complete the cutting of the sub-
strate material. By using the flattening member of the
substrate material clamp, a flat substrate material with a
predetermined size is obtained. On the one hand, it meets
the standardization requirements of the production line;
and on the other hand, it improves the aesthetics of the
substrate material and the cutting quality, prevents the
occurrence of wrinkles and accumulation parts, and thus
it provides the guarantee for the processing quality of the
subsequent production process and the power genera-
tion performance of the substrate material, as well as the
electrical conductivity of the finished battery.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021]

Fig. 1 is a structural schematic diagram of a cutting
machine in the related art.
Fig. 2-1 and Fig. 2-2 schematically illustrate a struc-
ture of a lower surface of a clamp in the related art.
Fig. 3 is a structural schematic diagram of an appa-
ratus for cutting substrate material according to an
embodiment of the present disclosure.
Fig. 4 is a structural schematic diagram of a substrate
material clamp according to an embodiment of the
present disclosure.
Fig. 5 is a structural schematic diagram of a substrate
material clamp according to another embodiment of
the present disclosure.
Fig. 6 is a bottom view of a clamp body according to
an embodiment of the present disclosure.
Fig. 7 is a structural schematic diagram of a flattening
member according to an embodiment of the present
disclosure.
Fig. 8 is a structural schematic diagram of a flattening
member according to another embodiment of the
present disclosure.
Fig. 9 is a schematic diagram of a flattening member
and a substrate material according to an embodi-
ment of the present disclosure.
Fig. 10 shows an example of a flattening member
according to the present disclosure.

Reference numerals:

[0022] 1: mounting frame; 11: mounting plate; 12: cut-
ter mounting plate; 13: linear slide rail; 14: clamp support
device; 2: base; 3: upper cutter device; 4: lower cutter
device; 5: slider rail; 6: substrate material clamp; 6-1:
flattening member; 61: first flattening member; 62: sec-
ond flattening member; 63: joint; 64: flattening layer; 65:
first flattening layer; 66: second flattening layer; 6-2:
clamp body; 7: driving member; 71: driving member
mounting support plate; 72: bottom end rod; 8: substrate
material; 9: clamp.

DETAILED DESCRIPTION

[0023] In order to clarify the purposes, technical solu-
tions, and advantages of the present disclosure, the
present disclosure will be further described in detail be-
low with reference to the embodiments and the accom-
panying drawings. It is to be understood that the descrip-
tion is only illustrative, and is not intended to limit the
scope of the disclosure. In addition, descriptions of well-
known structures and techniques are omitted in the fol-
lowing description in order to avoid unnecessarily ob-
scuring the concept of the present disclosure.
[0024] The structural schematic diagrams in accord-
ance with the embodiments of the present disclosure are
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shown in the accompanying drawings. The drawings are
not drawn to scale, and for clarity, some details are ex-
aggerated and some details may be omitted.
[0025] It is apparent that the described embodiments
are a part of the embodiments of the present disclosure,
rather than all of them. All other embodiments obtained
by a person of ordinary skill in the art based on the em-
bodiments of the present disclosure without the inventive
labor belong to the protection scope of the present dis-
closure.
[0026] In the description of the present disclosure, it is
to be noted that the terms "first", "second", and "third"
are used for depiction only, and are not to be construed
as indicating or implying relative importance.
[0027] Further, the technical features involved in dif-
ferent embodiments of the present disclosure described
below may be combined with each other as long as there
is no conflict.
[0028] Fig. 1 is a structural schematic diagram of a
cutting machine in the related art; and Fig. 2-1 and Fig.
2-2 schematically illustrate the structure of the lower sur-
face of the clamp in the related art.
[0029] The process pipeline of the substrate material,
such as the substrate material 8 of the battery chip, is as
follows: the substrate material needs to be coated in a
coating machine first, and then the coated substrate ma-
terial 8 is cut to a predetermined size. Since heating is
required in the coating machine, and the substrate ma-
terial 8 is very thin, the substrate material 8 after coating
is liable to be curved. The cutting machine shown in Fig.
1 has a clamp 9 which is usually made of an aluminum
alloy plate, and a rubber bar is provided on a pressing
surface of the aluminum alloy plate to reduce the impact
force. However, an indentation is formed on the surface
of the substrate material 8 when the clamp 9 is pressed
down. When the substrate material 8 is transferred to a
predetermined length, on the one hand, the heating of
the substrate material 8 in the previous process causes
the substrate material 8 to curl (see Fig. 2-1); and on the
other hand, due to the operation of the cutting machine,
the body of the cutting machine will vibrate, and then the
substrate material 8 located on the base 2 vibrate too,
so that after the pressing of the clamp 9, the substrate
material 8 wrinkles or forms a pile at the depressed lo-
cation (see Fig. 2-2). Meanwhile, under the action of the
rubber bar on the lower surface of the aluminum alloy
plate of the clamp 9 shown in Fig. 2-1 and Fig. 2-2, the
substrate material 8 also has a certain indentation, which
affects the power generation performance of the sub-
strate material 8 and the subsequent processing of the
battery chip.
[0030] Fig. 3 is a structural schematic diagram of an
apparatus for cutting substrate material according to an
embodiment of the present disclosure.
[0031] According to an embodiment of the present dis-
closure, there is provided an apparatus for cutting sub-
strate material. As shown in Fig. 3, the apparatus in-
cludes: a mounting frame 1; and a base 2 mounted to

the mounting frame 1; wherein the mounting frame 1 is
provided with an upper cutter device 3, the upper cutter
device 3 is connected to the driving member 7; the upper
cutter device 3 moves to approach or away from the base
2 by the driving action of the driving member 7; the upper
cutter device 3 is further provided with a substrate ma-
terial clamp 6; the substrate material clamp 6 may also
move toward or away from the base 2 under the driving
action of the driving member 7; and the lower surface of
the substrate material clamp 6 is provided with a flatten-
ing member 6-1.
[0032] In an alternative embodiment, the apparatus
shown in Fig. 3 further includes a lower cutter device 4;
the lower cutter device 4 is disposed on the base 2 and
is disposed opposite to the upper cutter device 3; and
the driving member 7 drives the upper cutter device 3 to
approach to or away from the lower cutter device 4. In
the present embodiment, the driving member 7 may em-
ploy a cylinder, but is not limited to the cylinder. All the
devices capable of providing power, driving the upper
cutter device 3 to approach to or away from the lower
cutter device 4 and driving the substrate material clamp
6 to approach to or away from the base 2 are within the
scope of protection of this application. It should be noted
that the connection manner in the embodiment is a de-
tachable connection method, such as, screwing, pinning,
and snapping, but is not limited to the above manners.
The connection manner may also be adhesive bonding.
[0033] In an alternative embodiment, as shown in Fig.
3, the mounting frame 1 includes: a mounting plate 11
and a cutter mounting plate 12 connected to the mounting
plate 11; wherein the mounting plate 11 includes a first
connecting plate, a second connecting plate, a third con-
necting plate and a fourth connecting plate, which are
connected end to end in sequence; the first connecting
plate and the third connecting plate are arranged in par-
allel with each other, and are respectively perpendicular
to the horizontal plane, and the second connecting plate
and the fourth connecting plate are arranged in parallel
with each other and are respectively perpendicular to the

horizontal plane, which form a structure of " " shape.
The first connecting plate and the third connecting plate
are perpendicular to the horizontal plane means: the
planes where the largest surfaces of the two connecting
plates are located are perpendicular to the horizontal
plane; and the second connecting plate and the fourth
connecting plate are respectively parallel to the horizon-
tal plane means: the planes where the largest surfaces
of the two connecting plates are located are perpendic-
ular to the horizontal plane.
[0034] The mounting plate 11 further includes at least
two linear slide rails 13 respectively disposed on the sur-
faces of the first connecting plate and the third connecting
plate. Correspondingly, the cutter mounting plate 12 in-
cludes at least two slider guide rails 5. The slider guide
rails 5 and the linear slide rails 13 are engaged with each
other, and the cutter mounting plate 12 is coupled to the
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mounting plate 11 and may slide up and down along the
linear slide rails 13. The upper cutter device 3 is fixedly
mounted on the cutter mounting plate 12, so as to slide
along the linear slide rails 13 by the driving of the drive
cutter 7 and the cutter mounting plate 12. The cutter
mounting plate 12 is designed as a right angle trapezoid
with one side of the right angle waist conforming to the
longitudinal direction of the mounting plate 11, and the
waist opposite the right angle waist is opposed to the
lower cutter device 4 so that a scissor shear is formed
after the upper cutter device 3 approaches to the cutter
device 4.
[0035] As shown in Fig. 3, at least one clamp support
device 14 is mounted on the top end of the cutter mount-
ing plate 12 for supporting the substrate material clamp
6. The clamp supporting device 14 is fixed to the cutter
mounting plate 12 by, for example, a screw connection.
The driving member 7 is disposed between the cutter
mounting plate 12 and the mounting plate 11, and the
driving member 7 is fixed to the mounting plate 11 by a
driving member mounting support plate 71. A bottom end
rod 72 of the driving member 7 is a movable end, and
the driving member 7 is connected to an upper floating
joint of the cutter mounting plate 12 through the bottom
end rod 72 for driving the cutter mounting plate 12 to
move. When the cutter mounting plate 12 moves down-
ward by the driving of the driving member 7, the clamp
supporting device 14 also moves downward together with
the cutter mounting plate 12, thereby the substrate ma-
terial clamp 6 presses down. It should be noted that a
lower end of the clamp supporting device 14 and the sub-
strate material clamp 6 are connected by a spring. The
substrate material clamp 6 compresses the substrate
material 8 by the action of the driving member 7, and
then the cutter mounting plate 12 drives the upper cutter
device 3 to slide toward the base 2. During this process,
the spring is compressed to buffer an impact of the cutter
mounting plate 12 on the substrate material clamp 6 that
has been fixed.
[0036] It should be noted that the connection manner
in this embodiment may adopt a detachable connection
manner, for example, screwing, pinning, and snapping,
but is not limited to the above, and the connection manner
may also be adhesive bonding.
[0037] Fig. 4 is a structural schematic diagram of a
substrate material clamp according to an embodiment of
the present disclosure; Fig. 5 is a structural schematic
diagram of a substrate material clamp according to an-
other embodiment of the present disclosure; and Fig. 6
is a bottom view of a clamp body according to an em-
bodiment of the present disclosure.
[0038] In an alternative embodiment, as shown in Fig.
4 and Fig. 5, the flattening member 6-1 includes a first
flattening member 61 and a second flattening member
62; the first flattening member 61 and the second flatten-
ing member 62 are movably connected, and a joint 63 of
the first flattening member 61 and the second flattening
member 62 is coupled to a clamp body 6-2 of the sub-

strate material clamp 6.
[0039] In the present embodiment, the first flattening
member 61 and the second flattening member 62 may
be integrally connected to each other, or may be two
parts connected by the joint 63, and the first flattening
member 61 and the second flattening member 62 may
move relative to the joint 63. The first flattening member
61 and the second flattening member 62 both have a
strip structure, but are not limited to the strip structure,
as long as widths of both the first flattening member 61
and the second flattening member 62 are matched with
a width of the clamp body 6-2. Specifically, the widths of
both the first flattening member 61 and the second flat-
tening member 62 may be equal to the width of the clamp
body 6-2, or may be smaller than the width of the clamp
body 6-2 or larger than the width of the clamp body 6-2,
and preferably, the widths of both the first flattening mem-
ber 61 and the second flattening member 62 are equal
to the width of the clamp body 6-2. The joint 63 of the
first flattening member 61 and the second flattening
member 62 is connected to the clamp body 6-2, and the
connection manner is preferably a detachable connec-
tion manner, for example, screwing, pinning, and snap-
ping, but is not limited to the above enumeration, and the
connection manner may also be adhesive bonding. For
example, as shown in Fig. 6, the joint 63 may be fixedly
coupled to the clamp body 6-2 of the substrate material
clamp 6 by passing a screw through a mounting hole 600.
[0040] In an alternative embodiment, the joint 63 has
a length of 100-200 mm, preferably 150-200 mm, more
preferably 180-200 mm, such as 180 mm, 185 mm, 190
mm, 195 mm or 200 mm, wherein the optimum value is
200 mm. Since the flattening member 6-1 is connected
to the clamp body 6-2 only through the joint 63, and the
flattening member 6-1 itself has a certain gravity, if the
joint 63 is connected to the clamp body 6-2 only in the
form of a point connection, it is easy to cause damage
to the flattening member 6-1, and shorten the service life.
By appropriately controlling the length of the joint 63, a
certain protective effect may be provided to the flattening
member 6-1, and the service life is prolonged. On the
other hand, an amount of droop at the lowest end of the
flattening member 6-1 may be controlled such that when
the two lowest ends are in contact with the substrate ma-
terial 8, a sufficiently large backing force is generated to
flatten the substrate material 8.
[0041] Fig. 4 is a structural schematic diagram of a
substrate material clamp according to an embodiment of
the present disclosure.
[0042] In an alternative embodiment, as shown in Fig.
4, the first flattening member 61 and the second flattening
member 62 have an arc shape.
[0043] In this embodiment, one end of the first flatten-
ing member 61 connected to the joint 63 extends out-
wardly to an end to be an arc shape, and an end of the
second flattening member 62 connected to the joint 63
extends outward to an end to be an arc shape, the two
arc shapes being preferably symmetrical. In the present
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embodiment, the lengths of the two arc shapes of the
first flattening member 61 and the second flattening
member 62 are 400-500 mm, preferably 400-410 mm,
more preferably 400-405 mm, such as 400 mm, 401 mm,
402 mm, 403 mm, 404 mm or 405 mm, and the optimum
value is 405 mm.
[0044] Fig. 5 is a structural schematic diagram of a
substrate material clamp according to another embodi-
ment of the present disclosure.
[0045] In an alternative embodiment, as shown in Fig.
5, inner sides of the first flattening member 61 and the
second flattening member 62 are disposed in a linear
shape.
[0046] In the present embodiment, the joint 63 may be
a point connection, that is, the joint 63 is a point. At this
time, the lengths of the first flattening member 61 and
the second flattening member 62 are both 495-500 mm,
for example, 495 mm, 496 mm, 497 mm, 498 mm, 499
mm, or 500 mm. It is preferably 496 mm, 497 mm, and
498 mm. The point connection of the joint 63 may have
a width of 5 mm to 10 mm, for example, 5 mm, 6 mm, 7
mm, 8 mm, 9 mm or 10 mm. In one case, the first flattening
member 61 and the second flattening member 62 are in
the shape of a straight line, and are entirely made of an
elastic material; and in another case, the first flattening
member 61 and the second flattening member 62 are in
the shape of a straight line, and the ends thereof (the
ends at which the first flattening member 61 and the sec-
ond flattening member 62 meet the substrate material 8)
are made of an elastic material. The former case is pref-
erable, but the present disclosure is not limited to the
above examples.
[0047] In an alternative embodiment, the first flattening
member 61 and the second flattening member 62 are
each provided with a rough inner surface.
[0048] In the present embodiment, the inner surface
refers to one surface facing the base 2. By using the
rough inner surface, when the substrate material clamp
6 presses down the substrate material 8 on the base 2,
the inner surface contacts the substrate material 8 and
applies a certain amount of friction to the substrate ma-
terial 8 to fix the position of the substrate material 8, there-
by avoiding that the substrate material 8 is biased by the
upper cutter device 3 and the lower cutter device 4 during
cutting, and ensuring the accuracy of the size of the sub-
strate material 8.
[0049] Fig. 7 is a structural schematic diagram of a
flattening member according to an embodiment of the
present disclosure.
[0050] In an alternative embodiment, as shown in Fig.
7, the flattening member 6-1 includes at least one flat-
tening layer 64; and a surface of the flattening layer 64
facing the base 2 is disposed as a rough surface.
[0051] In this embodiment, the flattening member 6-1
may be an integral strip structure composed of one flat-
tening layer 64, and a surface of the flattening layer 64
opposite to the inner surface facing the base 2 may be
adhered to the lower surface of the clamp body 6-2 by

adhesive bonding. The purpose of adopting the rough
surface as the surface facing the base 2 is as follows:
when the substrate material clamp 6 presses down the
substrate material 8 on the base 2, the inner surface con-
tacts the substrate material 8 and applies a certain
amount of friction to the substrate material 8 to fix the
position of the substrate material 8, in this way, it may be
avoided that the substrate material 8 is biased by the
upper cutter device 3 and the lower cutter device 4 during
cutting, and the accuracy of the size of the substrate ma-
terial 8 can be ensured.
[0052] Fig. 8 is a structural schematic diagram of a
flattening member according to another embodiment of
the present disclosure.
[0053] In an alternative embodiment, as shown in Fig.
8, the flattening member 6-1 includes a first flattening
layer 65 and a second flattening layer 66 that are inter-
connected; and the second flattening layer 66 faces the
base 2.
[0054] In this embodiment, the first flattening layer 65
may be made of a spring material, such as silicon man-
ganese spring steel (60Si2Mn), silicon chrome spring
steel (60Si2CrA or 60Si2CrVA) or 65 manganese spring
steel, 70 manganese spring steel material, preferably sil-
icon manganese spring steel (60Si2Mn), and the thick-
ness of the first flattening layer 65 may be, for example,
3 mm. Through the design of the first flattening layer 65,
the substrate material may be expanded and flattened
when the substrate material clamp 6 presses the sub-
strate material, and the substrate material restores to its
original state when the substrate material clamp 6 is as-
cending. The second flattening layer 66 may be made of
a rough and antiskid material such as PU, PE, PP, PVC,
etc., preferably a PU material, and the thickness of the
second flattening layer 66 may be, for example, 5 mm.
Since the PU has a larger friction coefficient compared
with materials such as PE, PP, PVC, etc., the fixing effect
of the substrate material 8 is better, and the precision of
the cutting size of the substrate material 8 can be im-
proved.
[0055] It should be noted that PU is polyurethane ma-
terial, and is the abbreviation of polyurethane; PE is the
abbreviation of polyethylene; PP is the polypropylene;
and PVC is Polyvinyl chloride.
[0056] In an alternative embodiment, a distance be-
tween a lowest end of the flattening member 6-1 and an
upper surface of the base 2 is 20-25 mm.
[0057] In the present embodiment, the distance be-
tween the lowest end of the flattening member 6-1 and
the upper surface of the base 2 is set to 20-25 mm, for
example, 20 mm, 21 mm, 22 mm, 23 mm, 24 mm or 25
mm.
[0058] In an alternative embodiment, the distance be-
tween the lowest end of the flattening member 6-1 and
a horizontal plane of the joint 63 is 90-110 mm, preferably
95-105 mm, and most preferably 100 mm.
[0059] In the above two embodiments, the flattening
member 6-1 is designed such that the distance between

9 10 



EP 3 616 815 A1

7

5

10

15

20

25

30

35

40

45

50

55

the lowest end thereof and the joint 63 and the distance
between the lowest end thereof and the base 2 are within
the predetermined range of the above embodiment,
therefore the two lowest ends of the flattening member
6-1 may contact with the upper surface of the substrate
material 8 during the pressing process, a backward and
outward force is formed at the contact point, and the sub-
strate material 8 with a fixed size may be flattened under
this force.
[0060] In an alternative embodiment, two ends of the
flattening member 6-1 are extendable outwardly by 10-20
mm, respectively.
[0061] In the present embodiment, when both ends of
the flattening member 6-1 are respectively extended out-
ward, the flattening member 6-1 forms a linear strip struc-
ture which is in close contact with the lower surface of
the substrate material 8, and the total length of the flat-
tening member 6-1 is adapted to the width of the sub-
strate material 8, for example, the total length of the flat-
tening member 6-1 is equal to the width of the substrate
material 8, or may be greater than the width of the sub-
strate material 8.
[0062] Fig. 9 is a schematic diagram of a flattening
member and a substrate material according to an em-
bodiment of the present disclosure. As shown in Fig. 9,
the substrate material 8 is placed on the base 2, and the
flattening members 6-1 and 6-2 are above the substrate
material 8.

First embodiment

[0063] The first embodiment of the present disclosure
provides an apparatus for cutting substrate material, in-
cluding: a mounting frame 1; a base 2 mounted to the
mounting frame; an upper cutter device 3 disposed on
the mounting frame 1; a substrate material clamp 6 dis-
posed on the upper cutter device 3 and being used to
clamp the substrate material, wherein the substrate ma-
terial clamp 6 includes a clamp body 6-2 and a flattening
member 6-1 connected to the clamp body, and the flat-
tening member 6-1 is used to flatten the substrate mate-
rial.
[0064] Optionally, the flattening member 6-1 includes
a first flattening member 61 and a second flattening mem-
ber 62; the first flattening member 61 and the second
flattening member 62 are movably connected, and a joint
63 of the first flattening member 61 and the second flat-
tening member 62 is connected to the clamp body 6-2.
[0065] Optionally, the first flattening member 61 and
the second flattening member 62 are arc-shaped.
[0066] Optionally, inner sides of the first flattening
member 61 and the second flattening member 62 are set
as a linear shape.
[0067] Optionally, the first flattening member 61 and
the second flattening member 62 are respectively pro-
vided with a rough inner surface.
[0068] Optionally, the flattening member 6-1 includes
at least one flattening layer 64 having elasticity.

[0069] Optionally, the flattening member 6-1 includes
a first flattening layer 65 and a second flattening layer 66
connected to each other; and the second flattening layer
66 faces the base 2.
[0070] Optionally, a distance between a lowest end of
the flattening member 6-1 and an upper surface of the
base 2 is 20-25 mm, and a distance between the joint 63
of the flattening member 6-1 and the upper surface of
the base 2 is 120-125 mm.
[0071] Optionally, both ends of the flattening member
6-1 are extendable outward by 10-20 mm, respectively.
[0072] Optionally, the apparatus for cutting substrate
material further includes: a driving member 7 connected
to the upper cutter device 3, and the upper cutter device
3 and substrate material clamp 6 are driven by the driving
member 7 to close to or be away from the base 2.
[0073] Optionally, the apparatus for cutting substrate
material further includes: a lower cutter device 4; the low-
er cutter device 4 is disposed on the base 2 and is op-
posite to the upper cutter device 3; and the driving mem-
ber 7 drives the upper cutter device 3 to approach to or
away from the lower cutter device 4.
[0074] Optionally, a length of the joint 63 is 100-200
mm.
[0075] Optionally, entire bodies or ends of the first flat-
tening member 61 and the second flattening member 62
are made of an elastic material.
[0076] Optionally, lengths of the arcs of the first flat-
tening member 61 and the second flattening member 62
are both 400-500 mm.
[0077] Optionally, lengths of the flattening member 61
and the second flattening member 62 are both 495-500
mm.
[0078] One specific example of the flattening member
according to the present disclosure will be described be-
low with reference to Fig. 10.
[0079] The parameters used in this example are as
follows:

Material: the first flattening layer is manganese
spring steel 60Si2Mn (tensile strength σb: ≥ 1274
MPa, yield strength σs: ≥ 1176 MPa), and the second
flattening layer is PU polyurethane;
Pressure: F = 1000 N, displacement distance: x =
14 mm, y = 100 mm.

[0080] As shown in Fig. 10, during the pressing of the
substrate material clamp, the flattening member produc-
es an action of unwinding the substrate material to flatten
the substrate material, so as to prevent the substrate
material from wrinkling when being pressed. Specifically,
firstly, the edge of the substrate material is pressed, and
then the flattening member is pressed down in the -Y
direction, and the flattening member is deformed to ex-
pand the edge of the substrate material in the X direction
and the -X direction, and finally the flattening member is
leveled, and then the entire substrate material is flat-
tened.
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[0081] It should be noted that in the following, the sub-
strate material clamp 6 is a part of the apparatus for cut-
ting substrate material, which has been described in the
above embodiment, and will not be described herein.
[0082] According to another embodiment of the
present disclosure, there is provided a substrate material
clamp 6, including: a clamp body 6-2 and a flattening
member 6-1; wherein the flattening member 6-1 is dis-
posed at a lower surface of the clamp body 6-2.
[0083] In an alternative embodiment, the flattening
member 6-1 includes a first flattening member 61 and a
second flattening member 62; the first flattening member
61 and the second flattening member 62 are movably
connected, and a joint 63 of the first flattening member
61 and the second flattening member 62 is connected to
the clamp body 6-2.
[0084] In an alternative embodiment, the first flattening
member 61 and the second flattening member 62 are
arc-shaped.
[0085] In an alternative embodiment, inner sides of the
first flattening member 61 and the second flattening
member 62 are set as a linear shape.
[0086] In an alternative embodiment, the first flattening
member 61 and the second flattening member 62 are
respectively provided with a rough inner surface.
[0087] In an alternative embodiment, the flattening
member 6-1 includes at least one flattening layer 64; and
a surface of the flattening layer 64 facing the substrate
material 8 is disposed as a rough surface.
[0088] In an alternative embodiment, the flattening
member 6-1 includes a first elastic layer 65 and a second
flattening layer 66 that are interconnected; and the first
flattening layer 65 is adjacent to the clamp body 6-2.
[0089] In an alternative embodiment,, a distance be-
tween a lowest end of the flattening member 6-1 and the
upper surface of the base 2 is 20-25 mm.
[0090] In an alternative embodiment, two ends the flat-
tening member 6-1 are extendable outwardly by 10-20
mm, respectively.
[0091] The present disclosure is directed to protect an
apparatus for cutting substrate material and a clamp. By
designing a clamp having a flattening member 6-1, when
the substrate material 8 is transported to the base 2 and
reaches a predetermined length, the substrate material
clamp 6 approaches the base 2, and as the distance be-
tween the substrate material clamp 6 and the base 2
gradually decreases, both ends of the flattening member
6-1 contact the substrate material 8 and extend outward-
ly, respectively, and apply a back force to the substrate
material 8 contacting the flattening member 6-1. In this
way, the curled substrate material 8 is flattened and com-
pacted. Then, the upper cutter device 3 is driven to ap-
proach the lower cutter device 4 mounted on the base 2
to complete the cutting of the substrate material 8. The
use of the flattening member 6-1 of the substrate material
clamp 6 results in a flat substrate material 8 with a pre-
determined size. On the one hand, the standardization
requirements of the production line are satisfied; and on

the other hand, the aesthetics and cutting quality of the
substrate material 8 are improved. In addition, the for-
mation of wrinkles and accumulation sites may be avoid-
ed, thereby ensuring the processing quality of the sub-
sequent production process, the power generation per-
formance of the substrate material 8, and the electrical
conductivity of the finished battery.
[0092] It should be understood that the above-de-
scribed embodiments of the present disclosure are used
only for illustration or explaining the principle of the
present disclosure, rather than restricting the present dis-
closure. Therefore, any modifications, equivalents, im-
provements, etc., which are made without departing from
the spirit and scope of the present disclosure, are intend-
ed to be included within the protection scope of the
present disclosure. Rather, the appended claims are in-
tended to cover all changes and modifications that come
within the scope and range of the appended claims, or
equivalents thereof.

Claims

1. An apparatus for cutting substrate material, compris-
ing:

a mounting frame (1);
a base (2) mounted to the mounting frame (1);
an upper cutter device (3) disposed on the
mounting frame (1); and
a substrate material clamp (6) disposed on the
upper cutter device (3) and configured to clamp
the substrate material, the substrate material
clamp (6) comprising a clamp body (6-2) and a
flattening member (6-1) connected to the clamp
body, and the flattening member (6-1) being
configured to flatten the substrate material.

2. The apparatus according to claim 1, wherein the flat-
tening member (6-1) comprises a first flattening
member (61) and a second flattening member (62);
the first flattening member (61) and the second flat-
tening member (62) are movably connected, and a
joint (63) of the first flattening member (61) and the
second flattening member (62) is connected to the
clamp body (6-2).

3. The apparatus according to claim 2, wherein the first
flattening member (61) and the second flattening
member (62) are arc-shaped.

4. The apparatus according to claim 2, wherein inner
sides of the first flattening member (61) and the sec-
ond flattening member (62) are set as a linear shape.

5. The apparatus according to any one of claims 2 to
4, wherein the first flattening member (61) and the
second flattening member (62) are respectively pro-
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vided with a rough inner surface.

6. The apparatus according to any one of claims 1 to
5, wherein the flattening member (6-1) comprises at
least one flattening layer (64) having elasticity.

7. The apparatus according to claim 6, wherein the flat-
tening member (6-1) comprises a first flattening layer
(65) and a second flattening layer (66) connected to
each other; and
the second flattening layer (66) faces the base (2).

8. The apparatus according to any one of claims 2 to
5, wherein a distance between a lowest end of the
flattening member (6-1) and an upper surface of the
base (2) is 20-25 mm, and a distance between the
joint (63) of the flattening member (6-1) and the upper
surface of the base (2) is 120-125 mm.

9. The apparatus according to any one of claims 1 to
8, wherein both ends of the flattening member (6-1)
are extendable outward by 10-20 mm, respectively.

10. The apparatus according to any one of claims 1 to
9, further comprising a driving member (7) connected
to the upper cutter device (3), wherein the upper cut-
ter device (3) and the substrate material clamp (6)
are driven by the driving member (7) to approach or
away from the base (2).

11. The apparatus according to claims 10, further com-
prising a lower cutter device (4);
wherein the lower cutter device (4) is disposed on
the base (2) and is opposite to the upper cutter device
(3); and
the driving member (7) drives the upper cutter device
(3) to approach or away from the lower cutter device
(4).

12. The apparatus according to claim 2 or 8, wherein a
length of the joint (63) is 100-200 mm.

13. The apparatus according to claim 3 or 4, wherein
entire bodies of the first flattening member (61) and
the second flattening member (62) or ends of the
first flattening member (61) and the second flattening
member (62) are made of an elastic material.

14. The apparatus according to claim 3, wherein lengths
of the arcs of the first flattening member (61) and the
second flattening member (62) are both 400-500
mm.

15. The apparatus according to claim 4, wherein lengths
of the first flattening member (61) and the second
flattening member (62) are both 495-500 mm.
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