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(54) FEEDING DEVICE AND FEEDING METHOD

(57) This application provides a material feeding ap-
paratus and a material feeding method. The material
feeding apparatus includes a rolling shaft, a sensor,
and a control unit. A material roll is disposed on the rolling
shaft, and the material feeding apparatus is configured to
rotate the rolling shaft to convey a material belt in the
material roll. The sensor is configured to sense material
roll information and send the material roll information to
the control unit. The control unit is configured to control a
rotation status of the rolling shaft based on the material
roll information. The solution in this application is con-
ducive to improving production efficiency and the degree
of automation.
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Description

TECHNICAL FIELD

[0001] This application relates to the field of material
feeding technologies, and in particular, to a material
feeding apparatus and a material feeding method.

BACKGROUND

[0002] With the gradual development of automation
technologies in the industrial field, the demand for auto-
mation of material feeding is also increasing. During
actual production, it is difficult to accurately estimate a
surplus material length when material feeding is imple-
mented using a material feeding apparatus. Therefore, it
is necessary to reduce a material feeding speed when
there is still a certain amount of surplus material. In
addition, it is necessary to manually monitor the surplus
material length and manually stop the material feeding
apparatus when the surplus material length approaches
zero. This material feeding process relies heavily on
manual intervention, which is not conducive to improving
the degree of automation. In addition, the excessively
long deceleration time is not conducive to improving
production efficiency.
[0003] Therefore, how a material feeding apparatus
and a material feeding method are provided to improve
production efficiency and the degree of automation is a
technical problem to be resolved urgently.

SUMMARY

[0004] This application provides a material feeding
apparatus and a material feeding method, which are
conducive to improving production efficiency and the
degree of automation.
[0005] According to a first aspect, this application pro-
vides a material feeding apparatus, including: a rolling
shaft, a sensor, and a control unit, where a material roll is
disposed on the rolling shaft, and the material feeding
apparatus is configured to rotate the rolling shaft to con-
vey a material belt in the material roll; the sensor is
configured to sense material roll information and send
the material roll information to the control unit; and the
control unit is configured to control a rotation status of the
rolling shaft based on the material roll information.
[0006] An embodiment of this application provides a
material feeding apparatus, and the material feeding
apparatus includes a rolling shaft, a sensor, and a control
unit. A material roll is disposed on the rolling shaft, and the
material feeding apparatus is configured to rotate the
rolling shaft to convey a material belt in the material roll.
The sensor is configured to sense material roll informa-
tion and send the material roll information to the control
unit. The control unit is configured to control the rotation
status of the rolling shaft based on the material roll
information. In this way, the sensor can be used to detect

a status of the material roll and sense the material roll
information, thereby helping the control unit control the
rotation status of the rolling shaft based on the material
roll information, for example, control the rolling shaft to
decelerate or stop rotating based on the material roll
information. Through provision of the sensor, material
roll information can be detected. In addition, through
provision of the control unit, the rotation status of the
rolling shaft can be controlled based on the material roll
information in a timely manner. Therefore, in the solution
of the embodiments of this application, it is unnecessary
to manually monitor the status of the material roll in real
time, thereby reducing reliance on manual operation and
improving the degree of automation. In addition, the
rotation status of the rolling shaft can be controlled in a
timely manner when the status of the material roll
changes, helping improve production efficiency.
[0007] In a possible implementation, the sensor is dis-
posed at an unwinding position of the material belt, and
the sensor is configured to sense first information and
send the first information to the control unit, where the first
information is used to indicate that the transportation of
material is interrupted at the unwinding position of the
material belt. The control unit is configured to control the
rolling shaft to stop rotating based on the first information.
[0008] In this implementation, the sensor is disposed at
an unwinding position of the material belt, and the sensor
is configured to sense first information and send the first
information to the control unit, where the first information
is used to indicate that the transportation of material is
interrupted at the unwinding position of the material belt.
The control unit is configured to control the rolling shaft to
stop rotating based on the first information. In this way,
interrupted transportation of material can be detected in a
timely manner through the sensor, so that when the
transportation of material is interrupted, the control unit
can control the rolling shaft to stop rotating in a timely
manner. Through provision of the sensor, a situation in
which the transportation of material is interrupted can be
detected. In addition, through provision of the control unit,
the rolling shaft can be controlled to stop rotating in a
timely manner when the transportation of material is
interrupted. Therefore, in the solution of the embodi-
ments of this application, it is unnecessary to manually
monitor a surplus material length in real time, thereby
reducing reliance on manual operation and improving the
degree of automation. In addition, the rolling shaft can be
controlled to stop rotating in a timely manner when the
transportation of material is interrupted, thereby reducing
deceleration time of the rolling shaft and improving pro-
duction efficiency.
[0009] In a possible implementation, the material feed-
ing apparatus further includes a material clamp, where
the material clamp moves away from the rolling shaft
relative to the sensor along a conveying direction of the
material belt. The control unit is further configured to
control, based on the first information, the material clamp
to clamp the material belt tightly to prevent an end of the
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material belt from sliding out of the material clamp. In this
way, when interrupted transportation of material is de-
tected, the material clamp can be controlled to clamp the
material belt tightly in a timely manner to prevent the end
of the material belt from sliding out of the material clamp,
thereby avoiding a situation in which material feeding
needs to be restarted manually because the end of the
material belt slides out, and further helping improve
production efficiency and quality.
[0010] In a possible implementation, the material feed-
ing apparatus further includes a surplus material mea-
surement unit, and the surplus material measurement
unit is configured to measure length information of sur-
plus material in the material roll and send the length
information of surplus material in the material roll to the
control unit. The control unit is further configured to
control the rolling shaft to decelerate based on the length
information of surplus material before controlling the roll-
ing shaft to stop rotating based on the first information.
[0011] In this implementation, the surplus material
measurement unit can detect length information of sur-
plus material in the material roll, so that the control unit
can control the rolling shaft to decelerate based on the
length information of surplus material, so as to control the
rolling shaft to stop rotating in a timely manner when the
transportation of material is interrupted.
[0012] In a possible implementation, the surplus ma-
terial measurement unit includes a first surplus material
measurement unit and a second surplus material mea-
surement unit. The first surplus material measurement
unit moves away from the rolling shaft relative to the
sensor along the conveying direction of the material belt,
and the first surplus material measurement unit is con-
figured to measure a conveyed length of the material roll
and send the conveyed length of the material roll to the
control unit. The second surplus material measurement
unit is configured to measure a current distance between
the second surplus material measurement unit and the
material roll, and send the current distance of the material
roll to the control unit.
[0013] In this implementation, the length information of
the surplus material is obtained by using the first surplus
material measurement unit and the second surplus ma-
terial measurement unit respectively. Compared to a
method in which the length information of surplus materi-
al in the material roll is obtained in a single manner,
accuracy of the obtained length information of surplus
material in the material roll can be improved when the
length information of surplus material is obtained by
using both the first surplus material measurement unit
and the second surplus material measurement unit.
[0014] In a possible implementation, the control unit is
further configured to: calculate a first surplus material
length based on the conveyed length of the material roll;
calculate a second surplus material length based on the
current distance; control the rolling shaft to decelerate to
a first speed in a case that the smaller of the first surplus
material length and the second surplus material length

has reached a first threshold; and control the rolling shaft
to decelerate to a second speed in a case that the larger
of the first surplus material length and the second surplus
material length has reached the first threshold, where the
second speed is less than the first speed.
[0015] In this implementation, the control unit calcu-
lates the first surplus material length based on the con-
veyed length detected by the first surplus material mea-
surement unit, and calculates the second surplus materi-
al length based on the current distance between the
material roll and the second surplus material measure-
ment unit detected by the second surplus material mea-
surement unit, so as to determine how to control the
rolling shaft to decelerate based on the first surplus
material length and the second surplus material length.
In this way, compared to a method in which the rolling
shaft is controlled to decelerate based only on the second
surplus material length, the solution in this implementa-
tion can not only avoid the excessively long deceleration
time caused by too early deceleration of the rolling shaft,
but also avoid that the rolling shaft cannot stop upon
interrupted transportation of material due to too late
deceleration of the rolling shaft, thereby achieving both
production efficiency and safety.
[0016] In a possible implementation, the first speed is
50% of a predetermined speed of the rolling shaft, and the
second speed is 25% of the predetermined speed of the
rolling shaft. This allows for rapid and effective decelera-
tion of the rolling shaft, and also facilitates quick stopping
of the rolling shaft.
[0017] In a possible implementation, the material feed-
ing apparatus further includes a material replacing unit.
The control unit is configured to control the material
replacing unit to replace the material roll based on the
first information after the rolling shaft is controlled to stop
rotating based on the first information. In this way, when
the transportation of material is interrupted and the ma-
terial roll is empty, after the rolling shaft stops rotating, the
control unit can control the material replacing unit to
replace material, thereby implementing automation of
the material replacing when the transportation of material
is interrupted, and improving the degree of automation of
the material feeding apparatus. In addition, in this repla-
cing process, an operator is not required to enter the
replacing platform to replace material, which is conducive
to improving production safety.
[0018] In a possible implementation, the material re-
placing unit includes an automated guided vehicle. The
control unit is further configured to, based on the first
information, control the automated guided vehicle to take
out the rolling shaft and install a new material roll to the
rolling shaft. In this way, material can be automatically
replaced by using the automated guided vehicle, improv-
ing the degree of automation.
[0019] In a possible implementation, the material re-
placing unit includes a cylinder and an automated guided
vehicle, where the cylinder is connected to the rolling
shaft. The control unit is further configured to, based on
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the first information, control the cylinder to push out the
rolling shaft and control the automated guided vehicle to
install a new material roll to the rolling shaft. In this way, an
empty rolling shaft is pushed out by the cylinder, and a
new material roll is installed by the automated guided
vehicle, implementing automation of material replace-
ment.
[0020] In a possible implementation, the sensor is a
photoelectric sensor. In this way, a situation in which
transportation material is interrupted can be detected
in a timely manner by detecting changes in light flux
received by the photoelectric sensor.
[0021] According to a second aspect, this application
provides a material feeding method applied to a material
feeding apparatus. The material feeding apparatus in-
cludes a rolling shaft, a material roll is disposed on the
rolling shaft, and the material feeding apparatus is con-
figured to rotate the rolling shaft to convey a material belt
in the material roll. The material feeding method includes:
obtaining material roll information; and controlling a rota-
tion status of the rolling shaft based on the material roll
information.
[0022] In a possible implementation, the obtaining ma-
terial roll information includes obtaining first information,
where the first information is used to indicate that the
transportation of material is interrupted at an unwinding
position of the material belt. The controlling a rotation
status of the rolling shaft based on the material roll
information includes controlling the rolling shaft to stop
rotating based on the first information.
[0023] In a possible implementation, the material feed-
ing apparatus further includes a material clamp, where
the material clamp moves away from the rolling shaft
relative to the sensor along a conveying direction of the
material belt. The method further includes controlling,
based on the first information, the material clamp to
clamp the material belt tightly to prevent an end of the
material belt from sliding out of the material clamp.
[0024] In a possible implementation, the material feed-
ing apparatus further includes a surplus material mea-
surement unit, where the surplus material measurement
unit is configured to measure length information of sur-
plus material in the material roll. Before the controlling the
rolling shaft to stop rotating based on the first information,
the method further includes: obtaining the length infor-
mation of surplus material in the material roll; and con-
trolling the rolling shaft to decelerate based on the length
information of surplus material.
[0025] In a possible implementation, the surplus ma-
terial measurement unit includes a first surplus material
measurement unit and a second surplus material mea-
surement unit, where the first surplus material measure-
ment unit moves away from the rolling shaft relative to the
sensor along the conveying direction of the material belt,
the first surplus material measurement unit is configured
to measure a conveyed length of the material roll, and the
second surplus material measurement unit is configured
to measure a current distance between the second sur-

plus material measurement unit and the material roll.
[0026] In a possible implementation, the obtaining the
length information of surplus material in the material roll
includes: calculating a first surplus material length based
on the conveyed length of the material roll; and calculat-
ing a second surplus material length based on the current
distance. The controlling the rolling shaft to decelerate
based on the length information of surplus material in-
cludes: controlling the rolling shaft to decelerate to a first
speed in a case that the smaller of the first surplus
material length and the second surplus material length
has reached the first threshold; and controlling the rolling
shaft to decelerate to a second speed in a case that the
larger of the first surplus material length and the second
surplus material length has reached the first threshold,
where the second speed is less than the first speed.
[0027] In a possible implementation, the first speed is
50% of a predetermined speed of the rolling shaft, and the
second speed is 25% of the predetermined speed of the
rolling shaft.
[0028] In a possible implementation, the material feed-
ing apparatus further includes a material replacing unit.
The control method further includes controlling the ma-
terial replacing unit to replace the material roll based on
the first information after controlling the rolling shaft to
stop rotating based on the first information.
[0029] In a possible implementation, the material re-
placing unit includes an automated guided vehicle. The
controlling the material replacing unit to replace the ma-
terial roll based on the first information includes: based on
the first information, controlling the automated guided
vehicle to take out the rolling shaft and installing a new
material roll to the rolling shaft.
[0030] In a possible implementation, the material feed-
ing unit includes a cylinder and an automated guided
vehicle, where the cylinder is connected to the rolling
shaft. The controlling the material replacing apparatus to
replace the material roll based on the first information
and/or the second information includes, based on the first
information, controlling the cylinder to push out the rolling
shaft and control the automated guided vehicle to install a
new material roll to the rolling shaft.
[0031] In a possible implementation, the sensor is a
photoelectric sensor.
[0032] According to a third aspect, an embodiment of
this application provides a detection apparatus, including
a memory configured to store computer executable in-
structions; and a processor configured to access the
memory and execute the computer executable instruc-
tions, so as to perform the operations in the method
according to any implementation of the second aspect.
[0033] According to a fourth aspect, this application
provides a storage medium configured to store a com-
puter program, and when the computer program is exe-
cuted by a computing device, the computing device per-
forms the method according to any implementation of the
second aspect.
[0034] An embodiment of this application provides a
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material feeding apparatus, and the material feeding
apparatus includes a rolling shaft, a sensor, and a control
unit. A material roll is disposed on the rolling shaft, and the
material feeding apparatus is configured to rotate the
rolling shaft to convey a material belt in the material roll.
The sensor is configured to sense material roll informa-
tion and send the material roll information to the control
unit. The control unit is configured to control the rotation
status of the rolling shaft based on the material roll
information. In this way, the sensor can be used to detect
a status of the material roll and sense the material roll
information, thereby helping the control unit control the
rotation status of the rolling shaft based on the material
roll information, for example, control the rolling shaft to
decelerate or stop rotating based on the material roll
information. Through provision of the sensor, material
roll information can be detected. In addition, through
provision of the control unit, the rotation status of the
rolling shaft can be controlled based on the material roll
information in a timely manner. Therefore, in the solution
of the embodiments of this application, it is unnecessary
to manually monitor the status of the material roll in real
time, thereby reducing reliance on manual operation and
improving the degree of automation. In addition, the
rotation status of the rolling shaft can be controlled in a
timely manner when the status of the material roll
changes, helping improve production efficiency.

BRIEF DESCRIPTION OF DRAWINGS

[0035] To describe the technical solutions in the em-
bodiments of this application more clearly, the following
briefly describes the accompanying drawings required
for describing the embodiments of this application. Ap-
parently, the accompanying drawings in the following
description show merely some embodiments of this ap-
plication, and persons of ordinary skill in the art may still
derive other drawings from the accompanying drawings
without creative efforts.

FIG. 1 is a schematic structural diagram of a material
feeding apparatus according to an embodiment of
this application;
FIG. 2 is a schematic diagram of a material feeding
apparatus according to an embodiment of this ap-
plication;
FIG. 3 is a schematic diagram of a material clamp
according to an embodiment of this application;
FIG. 4 is a schematic diagram of a material feeding
method according to an embodiment of this applica-
tion;
FIG. 5 is a flowchart of a material feeding method
according to an embodiment of this application; and
FIG. 6 is a schematic diagram of a material feeding
apparatus according to an embodiment of this ap-
plication.

[0036] The accompanying drawings are not drawn to

scale.

DESCRIPTION OF EMBODIMENTS

[0037] The following further describes the embodi-
ments of this application in detail with reference to the
accompanying drawings and implementations. The fol-
lowing detailed description of embodiments and the ac-
companying drawings are intended to illustrate the prin-
ciple of this application rather than to limit the scope of this
application, meaning this application is not limited to the
embodiments as described.
[0038] In the description of this application, it should be
noted that, unless otherwise stated, "a plurality of" means
at least two; and the orientations or positional relation-
ships indicated by the terms "upper", "lower", "left",
"right", "inside", "outside", and the like are merely for
ease and brevity of description of this application rather
than indicating or implying that the apparatuses or com-
ponents mentioned must have specific orientations or
must be constructed or manipulated according to specific
orientations. These terms shall therefore not be con-
strued as limitations on this application. In addition, the
terms "first", "second", "third", and the like are merely for
the purpose of description and shall not be understood as
any indication or implication of relative importance. "Per-
pendicular" is not perpendicular in the strict sense but
within an allowable range of error. "Parallel" is not parallel
in the strict sense but within an allowable range of error.
[0039] The orientation terms appearing in the following
description all refer to the orientations as shown in the
drawings, and do not limit the specific structure of the
application. In the description of this application, it should
also be noted that unless otherwise specified and defined
explicitly, the terms "mount", "connect", and "join" should
be understood in their general senses. For example, they
may refer to a fixed connection, a detachable connection,
or an integral connection, and may refer to a direct con-
nection or an indirect connection via an intermediate
medium. Persons of ordinary skill in the art can under-
stand specific meanings of these terms in this application
as appropriate to specific situations.
[0040] The term "and/or" in this application is only an
associative relationship for describing associated ob-
jects, indicating that three relationships may be present.
For example, A and/or B may indicate three cases: pre-
sence of only A; presence of both A and B; and presence
of only B. In addition, the character "/" in this application
generally indicates an "or" relationship between contex-
tually associated objects.
[0041] With the gradual development of automation
technologies in the industrial field, the demand for auto-
mation of material feeding is also increasing. During
actual production, it is difficult to accurately estimate a
surplus material length when material feeding is imple-
mented using a material feeding apparatus. Therefore, it
is necessary to reduce a material feeding speed when
there is still a certain amount of surplus material. In

5

10

15

20

25

30

35

40

45

50

55



6

9 EP 4 464 634 A1 10

addition, it is necessary to manually monitor the surplus
material length and manually stop the material feeding
apparatus when the surplus material length approaches
zero. This material feeding process relies heavily on
manual intervention, which is not conducive to improving
the degree of automation. In addition, the excessively
long deceleration time is not conducive to improving
production efficiency.
[0042] In view of this, this application provides a ma-
terial feeding apparatus, where the material feeding ap-
paratus includes a rolling shaft, a sensor, and a control
unit. A material roll is disposed on the rolling shaft, and the
material feeding apparatus is configured to rotate the
rolling shaft to convey a material belt in the material roll.
The sensor is configured to sense material roll informa-
tion and send the material roll information to the control
unit. The control unit is configured to control the rotation
status of the rolling shaft based on the material roll
information. In this way, the sensor can be used to detect
a status of the material roll and sense the material roll
information, thereby helping the control unit control the
rotation status of the rolling shaft based on the material
roll information, for example, control the rolling shaft to
decelerate or stop rotating based on the material roll
information. Through provision of the sensor, material
roll information can be detected. In addition, through
provision of the control unit, the rotation status of the
rolling shaft can be controlled based on the material roll
information in a timely manner. Therefore, in the solution
of the embodiments of this application, it is unnecessary
to manually monitor the status of the material roll in real
time, thereby reducing reliance on manual operation and
improving the degree of automation. In addition, the
rotation status of the rolling shaft can be controlled in a
timely manner when the status of the material roll
changes, helping improve production efficiency.
[0043] FIG. 1 is a schematic diagram depicting a struc-
ture of a material feeding apparatus according to an
embodiment of this application. As shown in FIG. 1,
the material feeding apparatus 1 includes a rolling shaft
11, a material roll 12 is disposed on the rolling shaft 11,
and the material feeding apparatus 1 is configured to
rotate the rolling shaft 11 to convey a material belt 121 in
the material roll 12.
[0044] The material roll 12 includes a material belt 121,
or in other words, the material roll 12 is formed by winding
the material belt 121. In a material feeding process of the
material feeding apparatus 1, as the rolling shaft 11
rotates, the material belt 121 in the material roll 12 is
conveyed to a destination by the material feeding appa-
ratus 1.
[0045] The material feeding apparatus 1 is configured
to rotate the rolling shaft 11 to convey the material belt
121 in the material roll 12, which may include the follow-
ing cases. For example, the material feeding apparatus 1
includes a drive unit, for example, a motor. The motor is
connected to the rolling shaft 11 to drive the rolling shaft
11 to rotate. As the rolling shaft 11 rotates, the material roll

12 gradually releases the material belt 121, so that the
material feeding apparatus 1 (for example, a conveying
unit of the material feeding apparatus) conveys the ma-
terial belt 121.
[0046] The material roll 12 may be a material that
needs to be conveyed in industrial production, for exam-
ple, the material roll 12 is a roll of electrode plate. The
specific material and type of the material roll 12 are not
limited in this application.
[0047] FIG. 2 is a schematic diagram of a material
feeding apparatus according to an embodiment of this
application. With reference to FIG. 1 and FIG. 2, the
material feeding apparatus 1 further includes a sensor
13 and a control unit 14.
[0048] The sensor 13 is configured to sense material
roll information and send the material roll information to
the control unit 14.
[0049] The material roll information may be information
related to a status of the material roll 12. The material roll
information may include surplus material information of
the material roll 12, for example, a length of surplus
material belt in the material roll 12, and a conveyed length
of the material roll 12. The material roll information may
further include information of material feeding interrup-
tion, for example, the transportation of material inter-
rupted at an unwinding position of the material belt 121.
[0050] The sensor 13 may be a distance measuring
sensor, a thickness measuring sensor, a photoelectric
sensor, or the like, provided that the material roll informa-
tion can be sensed. This is not limited in the embodiments
of this application.
[0051] The control unit 14 is configured to control the
rotation status of the rolling shaft 11 based on the material
roll information.
[0052] The control unit 14 can control the rolling shaft
11 to start rotating, stop rotating, reduce the rotation
speed, or the like based on the material roll information.
That is, the control unit 14 can flexibly control a rotation
status of the rolling shaft 11 based on the material roll
information.
[0053] In the embodiments of this application, the ma-
terial feeding apparatus 1 includes a rolling shaft 11, a
sensor 13, and a control unit 14. A material roll 12 is
disposed on the rolling shaft 11, and the material feeding
apparatus 1 is configured to rotate the rolling shaft 11 to
convey a material belt 121 in the material roll 12. The
sensor 13 is configured to sense material roll information
and send the material roll information to the control unit
14. The control unit 14 is configured to control the rotation
status of the rolling shaft 11 based on the material roll
information. In this way, the sensor 13 can be used to
detect a status of the material roll 12 and sense the
material roll information, thereby helping the control unit
14 control the rotation status of the rolling shaft 11 based
on the material roll information, for example, control the
rolling shaft 11 to decelerate or stop rotating based on the
material roll information. Through provision of the sensor
13, material roll information can be detected. In addition,
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through provision of the control unit 14, the rotation status
of the rolling shaft 11 can be controlled based on the
material roll information in a timely manner. Therefore, in
the solution of the embodiments of this application, it is
unnecessary to manually monitor the status of the ma-
terial roll in real time, thereby reducing reliance on man-
ual operation and improving the degree of automation. In
addition, the rotation status of the rolling shaft 11 can be
controlled in a timely manner when the status of the
material roll changes, helping improve production effi-
ciency.
[0054] In an embodiment, the sensor 13 is disposed at
an unwinding position B of the material belt 121, and the
sensor 13 is configured to sense first information and
send the first information to the control unit 14. The first
information is used to indicate that the transportation of
material is interrupted at the unwinding position B of the
material belt 121. The control unit 14 is configured to
control the rolling shaft 11 to stop rotating based on the
first information.
[0055] The first information may be a digital signal. For
example, when a value of the digital signal corresponds
to a value 1, it indicates that the transportation of material
is interrupted at that time. When the value of the digital
signal corresponds to a value 0, it indicates that trans-
portation of material is uninterrupted at that time.
[0056] The unwinding position B may be a position at
which the material belt 121 starts conveying along a
conveying direction A-A of the material belt 121.
[0057] The transportation of material being interrupted
means the material belt 121 being broken at the unwind-
ing position B, including a situation in which the material
roll has been used up and the surplus material length in
the material roll is 0, or a situation in which the material
belt 121 is broken at the unwinding position B due to a
defect.
[0058] The control unit 14 is configured to control the
rolling shaft 11 to stop rotating based on the first informa-
tion. In this way, when the transportation of material is
interrupted, the control unit 14 can control the rolling shaft
11 to stop rotating. Compared to a method in which the
rolling shaft decelerates when there is still a certain
amount of the surplus material in the material roll 12,
the technical solution of this application can reduce de-
celeration time of rolling shaft 11, which is conducive to
improving production efficiency. In addition, compared to
a method in which an operator determines whether the
transportation of material is interrupted, the technical
solution of this application can reduce reliance on manual
operation and improve degree of automation. In addition,
misjudgment caused by human errors can be avoided,
avoiding a situation in which the rolling shaft stops rotat-
ing too early or too late, thereby achieving both produc-
tion efficiency and safety.
[0059] Optionally, the control unit 14 controlling the
rolling shaft 11 to stop rotating may mean that the control
unit 14 controls the rolling shaft 11 to stop within a preset
time. The preset time may be specifically set according to

an actual rotating speed of the rolling shaft 11 or the like.
[0060] The control unit 14 is an element or a compo-
nent with a control function. For example, the control unit
is a programmable logic controller (Programmable Logic
Controller, PLC).
[0061] Optionally, the material feeding apparatus 1
may further include a conveying unit. The conveying unit
may be configured to convey the material belt 121. A
speed of the conveying unit conveying the material belt
121 may be the same as a speed of the material roll 12
releasing the material belt 121, that is, the speed of the
conveying unit is related to a rotating speed of the rolling
shaft 11. For example, the speed of the conveying unit is
the same as a linear speed of the rolling shaft 11.
[0062] Optionally, the control unit 14 can control the
conveying unit to stop or decelerate while controlling the
rolling shaft 11 to stop or decelerate.
[0063] Optionally, the conveying unit includes at least
one of a correction mechanism 15, a smoothing appara-
tus 16, a roller shaft 17, and the like. For example, along
the conveying direction A-A of the material belt 121, the
correction mechanism 15, the smoothing apparatus 16,
and the roller shaft 17 are disposed in sequence. The
correction mechanism 15 and the roller shaft 17 may be
configured to convey the material belt 121 along a spe-
cified conveying direction, and the smoothing apparatus
16 may be configured to reduce creases on surface of the
material belt 121. The specific structures of the correction
mechanism 15, the smoothing apparatus 16, and the
roller shaft 17 are not limited in this application.
[0064] Optionally, the control unit 14 may also control
another conveying unit in the material feeding apparatus
1 to stop operating based on the first information, so as to
stop conveying the material belt 121.
[0065] The material feeding apparatus 1 of this appli-
cation may be applied to industrial production fields such
as die-cutting and slitting.
[0066] In this embodiment, the sensor 13 is disposed at
an unwinding position B of the material belt 121, and the
sensor 13 is configured to sense first information and
send the first information to the control unit 14. The first
information is used to indicate that the transportation of
material is interrupted at the unwinding position B of the
material belt 121. The control unit 14 is configured to
control the rolling shaft 11 to stop rotating based on the
first information. In this way, interrupted transportation of
material can be detected in a timely manner through the
sensor 13, so that when the transportation of material is
interrupted, the control unit 14 can control the rolling shaft
11 to stop rotating in a timely manner. Through provision
of the sensor 13, a situation in which the transportation of
material is interrupted can be detected. In addition,
through provision of the control unit 14, the rolling shaft
11 can be controlled to stop rotating in a timely manner
when the transportation of material is interrupted. There-
fore, in the solution of this embodiment, it is unnecessary
to manually monitor a surplus material length in real time,
thereby reducing reliance on manual operation and im-
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proving the degree of automation. In addition, the rolling
shaft 11 can be controlled to stop rotating in a timely
manner when the transportation of material is inter-
rupted, thereby reducing deceleration time of the rolling
shaft 11 and improving production efficiency.
[0067] In an embodiment, the material feeding appa-
ratus 1 further includes a material clamp 18. The material
clamp 18 moves away from the rolling shaft 11 relative to
the sensor 13 along a conveying direction of the material
belt 121. The control unit 14 is further configured to
control, based on the first information, the material clamp
18 to clamp the material belt 121 tightly to prevent an end
of the material belt 121 from sliding out of the material
clamp 18.
[0068] The material clamp 18 is a structure that fastens
the material belt 121. The material clamp 18 is configured
to fasten the material belt 121 to prevent the material belt
121 from moving when the rolling shaft 11 stops rotating.
[0069] FIG. 3 is a schematic diagram of a material
clamp according to an embodiment of this application.
As shown in FIG. 3, the material clamp 18 includes rollers
181 that are opposite each other. While the material belt
121 is clamped tightly by the material clamp 18, the rollers
181 rolls against the material belt 121, thereby securing
the material belt 121 and preventing the material belt 121
from moving along the conveying direction.
[0070] In this embodiment, when the transportation of
material is interrupted, the control unit 14 controls the
rolling shaft 11 to stop rotating based on the first informa-
tion, and in addition, the control unit 14 synchronously
controls the material clamp 18 to clamp the material belt
121 tightly to prevent the end of the material belt 121 from
sliding out of the material clamp 18. In this way, the end of
the material belt is prevented from sliding out from the
material clamp and/or the conveying unit, so that manual
re-feeding of material can be avoided, which is conducive
to improving production efficiency and quality.
[0071] In an embodiment, the material feeding appa-
ratus 1 further includes a surplus material measurement
unit 19. The surplus material measurement unit 19 is
configured to measure length information of surplus ma-
terial in the material roll 12 and send the length informa-
tion of surplus material in the material roll 12 to the control
unit 14. The control unit 14 is further configured to control
the rolling shaft 11 to decelerate based on the length
information of surplus material before controlling the roll-
ing shaft 11 to stop rotating based on the first information.
[0072] Optionally, the surplus material measurement
unit 19 is a distance measuring instrument. The distance
measuring instrument is disposed at a fixed position at a
given distance from the rolling shaft 11, so that the length
of the surplus material in the material roll 12 can be
calculated based on the distance between the distance
measuring instrument and the material roll 12.
[0073] The length information of surplus material in the
material roll 12 may be information related to a length of
the surplus material, such as a length of the surplus
material and a conveyed length of the material roll.

The length of the surplus material can be calculated
based on the length information of surplus material.
[0074] In this embodiment, the surplus material mea-
surement unit 19 can detect the length information of
surplus material in the material roll 12, so that the control
unit 14 can control the rolling shaft 11 to decelerate based
on the length information of surplus material, so as to
control the rolling shaft 11 to stop rotating in a timely
manner when the transportation of material is inter-
rupted.
[0075] In an embodiment, the surplus material mea-
surement unit 19 includes a first surplus material mea-
surement unit 191 and a second surplus material mea-
surement unit 192.
[0076] The first surplus material measurement unit 191
moves away from the rolling shaft 11 relative to the sensor
13 along the conveying direction of the material belt 121,
and the first surplus material measurement unit 191 is
configured to measure a conveyed length of the material
roll 12 and send the conveyed length of the material roll
12 to the control unit 14.
[0077] The conveyed length of the material roll 12 may
be a length of the material belt that has been conveyed in
the material roll 12, for example, a length of the material
belt that has passed through the first surplus material
measurement unit 191.
[0078] Optionally, the first surplus material measure-
ment unit 191 is disposed behind the material clamp 18.
That is, in a conveying process of the material belt 121,
the material belt first passes through the material clamp
18, and then passes through a position at which the first
surplus material measurement unit 191 is located. For
example, the first surplus material measurement unit 191
is disposed at a position 3 meters behind the material
clamp 18.
[0079] Optionally, the first surplus material measure-
ment unit 191 is a counting encoder, and the conveyed
length of the material roll 12 is Lp=n*2πR1, where n is a
quantity of cycles that a counting encoder wheel rotates,
and R1 is the radius of the counting encoder wheel. The
first surplus material measurement unit 191 may be a part
of the conveying unit, and the material belt 121 comes
into contact with the first surplus material measurement
unit 191 in the conveying process. In this way, the first
surplus material measurement unit 191 can measure the
conveyed length of the material roll 12.
[0080] The second surplus material measurement unit
192 is configured to measure a current distance between
the second surplus material measurement unit 192 and
the material roll 12, and send the current distance to the
control unit 14.
[0081] As the material feeding apparatus 1 conveys
the material belt 121, thickness of the material roll 12
gradually decreases, and the distance between the ma-
terial roll 12 and the second surplus material measure-
ment unit 192 gradually increases. The decrease in
thickness of the material roll 12 is a difference between
an initial distance d1 between the material roll 12 and the
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second surplus material measurement unit 192 and a
current distance d2 between the material roll 12 and the
second surplus material measurement unit 192.
[0082] The distance between the material roll 12 and
the second surplus material measurement unit 192 may
be a straight-line distance between a first side of the
material roll 12 and the second surplus material mea-
surement unit 192. The first side of the material roll 12
may be a side of the material roll 12 as a whole that is far
from rolling shaft 11 in a radial direction of the material roll
12.
[0083] Optionally, the second surplus material mea-
surement unit 192 is a distance measuring sensor, and
the distance measuring sensor is disposed at a position
at a certain distance from the rolling shaft 11. The specific
position of the second surplus material measurement unit
192 is not specifically limited in this application, provided
that the distance between the second surplus material
measurement unit 192 and the material roll 12 can be
measured.
[0084] In this embodiment, the length information of
surplus material is obtained by using the first surplus
material measurement unit 191 and the second surplus
material measurement unit 192 respectively. Compared
to obtaining the length information of surplus material in
the material roll through only one of the surplus material
measurement units, obtaining the length information of
surplus material in the material roll through both the first
surplus material measurement unit 191 and the second
surplus material measurement unit 192 can improve the
accuracy of the obtained length information of surplus
material.
[0085] In an embodiment, the control unit 14 is config-
ured to: calculate a first surplus material length based on
the conveyed length of the material roll 12; calculate a
second surplus material length based on the current
distance; control the rolling shaft 11 to decelerate to a
first speed in a case that the smaller of the first surplus
material length and the second surplus material length
has reached a first threshold; and control the rolling shaft
11 to decelerate to a second speed in a case that the
larger of the first surplus material length and the second
surplus material length has reached the first threshold,
where the second speed is less than the first speed.
[0086] An initial total length of the material belt in the
material roll 12 is L0, the first surplus material length is
L1=L0‑Lp, and the second surplus material length is
L2=L0‑2π(d2-d1). d2 is the current distance between the
second surplus material measurement unit 192 and the
material roll 12, and d1 is the initial distance between the
second surplus material measurement unit 192 and the
material roll 12.
[0087] Optionally, the first surplus material measure-
ment unit 191 can send the first surplus material length to
the control unit 14 after calculating the first surplus ma-
terial length.
[0088] Optionally, the second surplus material mea-
surement unit 192 can send the second surplus material

length to the control unit 14 after calculating the second
surplus material length.
[0089] Optionally, an error in the first surplus material
length is less than 2 meters.
[0090] Optionally, an error in the second surplus ma-
terial length is less than 1 meters.
[0091] The first threshold can be set according to an
actual situation. For example, the first threshold is 5% of
the total length of the material roll 12.
[0092] In this embodiment, the control unit 14 can
obtain the first surplus material length and the second
surplus material length at a same moment. The first
surplus material length and the second surplus material
length may vary depending on a difference between the
first surplus material measurement unit and the second
surplus material measurement unit. When any one of the
first surplus material length and the second surplus ma-
terial length has reached the first threshold, such as less
than or equal to the first threshold, the control unit 14
controls the rolling shaft to decelerate to the first speed.
When the other of the first surplus material length and the
second surplus material length has reached the first
threshold, the control unit 14 controls the rolling shaft
to decelerate to the second speed. In this way, the rolling
shaft 11 can be controlled to decelerate in advance, and
the decrease in production efficiency caused by the ex-
cessively long deceleration time of the rolling shaft 11 can
also be avoided.
[0093] In this embodiment, compared to controlling
deceleration of the rolling shaft 11 based only on the
second surplus material length or the first surplus mate-
rial length, the solution in this embodiment combines the
first surplus material length and the second surplus ma-
terial length, avoiding the excessively long deceleration
time caused by too early deceleration of the rolling shaft
11, as well as avoiding that the rolling shaft 11 cannot stop
upon interrupted transportation of material due to too late
deceleration of the rolling shaft 11, thereby achieving
both production efficiency and safety.
[0094] In an embodiment, the first speed is 50% of a
predetermined speed of the rolling shaft 11, and the
second speed is 25% of the predetermined speed of
the rolling shaft 11. This allows for rapid and effective
deceleration of the rolling shaft 11, and also facilitates
quick stop of the rolling shaft 11 when the transportation
of material is interrupted.
[0095] The predetermined speed of the rolling shaft 11
may be a rotating speed of the rolling shaft 11 in a
conveying process of the material belt 121.
[0096] Optionally, the first speed and the second speed
may be set according to an actual situation. For example,
the first speed is 30% of the predetermined speed of the
rolling shaft 11, and the second speed is 5% of the
predetermined speed of the rolling shaft 11.
[0097] In an embodiment, the material feeding appa-
ratus 1 further includes a material replacing unit 10. The
control unit 14 is configured to control the material repla-
cing unit 10 to replace the material roll 12 based on the
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first information after controlling the rolling shaft 11 to stop
rotating based on the first information.
[0098] In this embodiment, after the control unit 14
controls the rolling shaft 11 to stop rotating based on
the first information, the control unit 14 controls the
material replacing unit 10 to replace the material roll 12
based on the first information. That is, once the trans-
portation of material is interrupted at the unwinding posi-
tion B, an operation of replacing the material roll is
performed. The transportation of material being inter-
rupted at the unwinding position B may include a situation
in which the material roll is empty and a situation in which
the material roll is not empty, but the material belt is
broken due to defects. In this way, automated material
replacement is implemented after the transportation of
material is interrupted, and the degree of automation of
the material feeding apparatus 1 is improved. In addition,
in this replacing process, an operator is not required to
enter the replacing platform to replace material, which is
conducive to improving production safety.
[0099] Optionally, the control unit 14 is further config-
ured to control the material replacing unit 10 to replace
the material roll 12 based on the first information and the
second information after controlling the rolling shaft 11 to
stop rotating based on the first information, and the
second information is used to indicate that the material
roll 12 is an empty material roll 12. This can avoid a
situation in which the material roll 12 is replaced before
used up.
[0100] Optionally, the second information may be ob-
tained based on the second surplus material measure-
ment unit 192.
[0101] In an embodiment, the material replacing unit
10 includes an automated guided vehicle (Automated
Guided Vehicle, AGV). The control unit 14 is further
configured to, based on the first information, control
the automated guided vehicle to take out the rolling shaft
11 and install a new material roll to the rolling shaft 11. In
this way, material can be automatically replaced by using
the automated guided vehicle, improving the degree of
automation.
[0102] Optionally, the automated guided vehicle takes
out the rolling shaft 11 by using a mechanical claw dis-
posed on the automated guided vehicle and installs a
new material roll to the rolling shaft 11. The mechanical
claw may be provided with a structure such as a cushion
to prevent damage to the material roll.
[0103] In an embodiment, the material replacing unit
10 includes a cylinder and an automated guided vehicle,
where the cylinder is connected to the rolling shaft 11.The
control unit 14 is further configured to, based on the first
information, control the cylinder to push out the rolling
shaft 11 and control the automated guided vehicle to
install a new material roll to the rolling shaft 11. In this
way, an empty rolling shaft 11 is pushed out by the
cylinder, and a new material roll is installed by the auto-
mated guided vehicle, implementing automation of ma-
terial replacement.

[0104] Optionally, the material feeding apparatus 1
may further include a belt connection platform. The belt
connection platform moves away from the rolling shaft 11
relative to the material clamp 18 along the conveying
direction of the material belt 121. After the control unit 14
controls the material replacing unit 10 to finish material
replacement, an operator can connect material belts on
the belt connection platform, that is, connect a new
material roll to the end of the remaining material belt of
the current material roll.
[0105] In an embodiment, the sensor 13 is a photo-
electric sensor. In this way, a situation in which transpor-
tation material is interrupted can be detected in a timely
manner by detecting changes in light flux received by the
photoelectric sensor.
[0106] The sensor 13 can output an action signal by
identifying changes in the received light flux, and may be,
for example, a light-shielding type photoelectric sensor or
a diffusion-emission type photoelectric switch.
[0107] The sensor 13 may be disposed parallel to a
thickness direction of the material belt 121 and perpen-
dicular to the conveying direction of the material belt 121.
When transportation of the material belt 121 is not inter-
rupted, the light flux received by the sensor 13 is within a
certain range. When the transportation of the material
belt 121 is interrupted, the light flux received by the
sensor 13 changes significantly. When the received light
flux exceeds the above range, the sensor 13 can gen-
erate the first information.
[0108] With reference to FIG. 1 to FIG. 3, apparatus
embodiments of this application are described in detail.
The following provides a detailed description of embodi-
ments of the material feeding method of this application. It
should be understood that the method embodiments
correspond to the apparatus embodiments, and refer
to the apparatus embodiments for similar descriptions.
[0109] FIG. 4 is a schematic diagram of a material
feeding method according to an embodiment of this
application. As shown in FIG. 4, this application provides
a material feeding method 200 applied to a material
feeding apparatus 1, where the material feeding appa-
ratus 1 includes a rolling shaft 11, a material roll 12 is
disposed on the rolling shaft 11, and the material feeding
apparatus 1 is configured to rotate the rolling shaft 11 to
convey a material belt 121 in the material roll 12. The
material feeding method 200 includes step 210 and step
220.
[0110] The method in the embodiments of this applica-
tion may be performed by the control unit 14 of the
material feeding apparatus 1.
[0111] Step 210: Obtain material roll information.
[0112] Step 220: Control a rotation status of the rolling
shaft 11 based on the material roll information.
[0113] In an embodiment, step 210 includes obtaining
first information, where the first information is used to
indicate that the transportation of material is interrupted
at an unwinding position B of the material belt 121. Step
220 includes controlling the rolling shaft 11 to stop rotat-
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ing based on the first information.
[0114] In an embodiment, the material feeding appa-
ratus 1 further includes a material clamp 18, where the
material clamp 18 moves away from the rolling shaft 11
relative to the sensor 13 along a conveying direction of
the material belt 121. The method 200 further includes
controlling, based on the first information, the material
clamp 18 to clamp the material belt 121 tightly to prevent
an end of the material belt 121 from sliding out of the
material clamp 18.
[0115] In an embodiment, the material feeding appa-
ratus 1 further includes a surplus material measurement
unit 19, where the surplus material measurement unit 19
is configured to obtain length information of surplus ma-
terial in the material roll 12. Before the controlling the
rolling shaft 11 to stop rotating based on the first informa-
tion, the method 200 further includes: obtaining the
length information of surplus material in the material roll
12; and controlling the rolling shaft 11 to decelerate based
on the length information of surplus material.
[0116] In an embodiment, the surplus material mea-
surement unit 19 includes a first surplus material mea-
surement unit 191 and a second surplus material mea-
surement unit 192, where the first surplus material mea-
surement unit 191 moves away from the rolling shaft 11
relative to the sensor 13 along the conveying direction of
the material belt 121. The first surplus material measure-
ment unit 191 is configured to measure a conveyed
length of the material roll 12, and the second surplus
material measurement unit 192 is configured to measure
a current distance between the second surplus material
measurement unit 192 and the material roll 12.
[0117] In an embodiment, the obtaining the length in-
formation of surplus material in the material roll 12 in-
cludes: calculating a first surplus material length based
on the conveyed length of the material roll 12; and cal-
culating a second surplus material length based on the
current distance. The controlling the rolling shaft 11 to
decelerate based on the length information of surplus
material includes: controlling the rolling shaft 11 to de-
celerate to a first speed in a case that the larger of the first
surplus material length and the second surplus material
length has reached the first threshold; and controlling the
rolling shaft 11 to decelerate to a second speed in a case
that the smaller of the first surplus material length and the
second surplus material length has reached the first
threshold; where the second speed is less than the first
speed.
[0118] In an embodiment, the first speed is 50% of a
predetermined speed of the rolling shaft 11, and the
second speed is 25% of the predetermined speed of
the rolling shaft 11.
[0119] In an embodiment, the material feeding appa-
ratus 1 further includes a material replacing unit 10. After
the controlling the rolling shaft 11 to stop rotating based
on the first information, the method 200 further includes
controlling the material replacing unit 10 to replace the
material roll 12 based on the first information, and the

second information is used to indicate that the material
roll 12 is an empty material roll 12.
[0120] In an embodiment, the material replacing unit
10 includes an automated guided vehicle. The controlling
the material replacing unit 10 to replace the material roll
12 based on the first information includes, based on the
first information, controlling the automated guided vehi-
cle to take out the rolling shaft 11 and installing a new
material roll 12 to the rolling shaft 11.
[0121] In an embodiment, the material feeding unit 10
includes a cylinder and an automated guided vehicle,
where the cylinder is connected to the rolling shaft 11.The
controlling the material replacing apparatus to replace
the material roll 12 based on the first information includes,
based on the first information, controlling the cylinder to
push out the rolling shaft 11 and control the automated
guided vehicle to install a new material roll 12 to the rolling
shaft 11.
[0122] In an embodiment, the sensor 13 is a photo-
electric sensor 13.
[0123] FIG. 5 is a flowchart of a material feeding meth-
od according to an embodiment of this application. As
shown in FIG. 5, the material feeding method 300 may
include the following steps.
[0124] Step 310: Control the rolling shaft 11 to decele-
rate based on the first surplus material length and the
second surplus material length.
[0125] While the rolling shaft 11 is controlled to decele-
rate based on the first surplus material length and the
second surplus material length, other conveying units in
the material feeding apparatus can be controlled to de-
celerate synchronously, thereby implementing full decel-
eration of the material feeding apparatus.
[0126] Refer to the foregoing content for the specific
methods and operations for deceleration based on the
first surplus material length and the second surplus ma-
terial length, and details are not described herein again.
[0127] Step 320: Based on the first information, simul-
taneously control the rolling shaft 11 to stop rotating and
control the material clamp 18 to clamp the material belt
121 tightly.
[0128] Step 330: Based on the first information, control
the material replacing unit 10 to replace material.
[0129] After step 320, based on the first information,
the material replacing unit 10 is controlled to replace
material. Therefore, via step 310 to step 330, automatic
detection on interruption of transportation of material in
the material feeding apparatus and automatic material
feeding after the interruption of transportation of material
is detected can be implemented.
[0130] FIG. 6 is a schematic diagram of a material
feeding apparatus according to an embodiment of this
application. As shown in FIG. 6, in the embodiments of
this application, the material feeding apparatus 500 in-
cludes a memory 510 and a processor 520. The memory
510 is configured to store computer executable instruc-
tions. The processor 520 is configured to access the
memory and execute the computer executable instruc-
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tions to perform the operations in the material feeding
method according to any one of the foregoing embodi-
ments.
[0131] In the embodiments of this application, the pro-
cessor 520 may be an integrated circuit chip and has a
signal processing capability. During implementation, the
steps of the foregoing method embodiment may be com-
pleted by hardware integrated logic circuits in the pro-
cessor or instructions in the form of software. The pro-
cessor may be a general purpose processor, a digital
signal processor (Digital Signal Processor, DSP), an
application specific integrated circuit (Application Speci-
fic Integrated Circuit, ASIC), a field programmable gate
array (Field Programmable Gate Array, FPGA) or an-
other programmable logical device, a discrete gate or
transistor logical device, or a discrete hardware compo-
nent. The methods and the steps that are disclosed in the
embodiments of this application may be implemented or
performed. The general purpose processor may be a
microprocessor, or the processor may be any conven-
tional processor or the like. The steps of the methods
disclosed with reference to the embodiments of this
application may be executed and completed by a hard-
ware encoding processor, or may be executed and com-
pleted by using a combination of hardware and software
modules in an encoding processor. The software module
may be located in a storage medium mature in the art
such as a random access memory, a flash memory, a
read-only memory, a programmable read-only memory,
an electrically erasable programmable memory, or a
register. The storage medium is located in the memory,
the processor reads information in the memory, and the
steps of the foregoing methods are completed with re-
ference to hardware of the processor
[0132] In the embodiments of this application, the
memory 510 may be a volatile memory or a non-volatile
memory, or may include a volatile memory and a non-
volatile memory.The non-volatile memory may be a read-
only memory (Read-Only Memory, ROM), a program-
mable read-only memory (Programmable ROM, PROM),
an erasable programmable read-only memory (Erasable
PROM, EPROM), an electrically erasable programmable
read-only memory (Electrically EPROM, EEPROM), or a
flash memory. The volatile memory may be a random
access memory (Random Access Memory, RAM), which
is used as an external cache. By way of example but not
restrictive description, many forms of RAMs may be
used, for example, a static random access memory (Sta-
tic RAM, SRAM), a dynamic random access memory
(Dynamic RAM, DRAM), a synchronous dynamic ran-
dom access memory (Synchronous DRAM, SDRAM), a
double data rate synchronous dynamic random access
memory (Double Data Rate SDRAM, DDRSDRAM), an
enhanced synchronous dynamic random access mem-
ory (Enhanced SDRAM, ESDRAM), a synchronous link
dynamic random access memory (Synchlink DRAM,
SLDRAM), and a direct Rambus random access memory
(Direct Rambus RAM, DR RAM). It should be noted that

the memory in the system and method described in this
specification is intended to include but not limited to these
and any other types of memories.
[0133] The embodiments of this application provide a
storage medium used to store a computer program,
where when the computer program is executed by a
computing device, the computing device is enabled to
implement the method described in any one of the fore-
going embodiments.
[0134] Although this application has been described
with reference to the preferred embodiments, various
modifications can be made to this application without
departing from the scope of this application and the
components therein can be replaced with equivalents.
In particular, various technical features mentioned in the
embodiments can be combined in any manner provided
that there is no structural conflict. This application is not
limited to the specific embodiments disclosed in this
specification, but includes all technical solutions falling
within the scope of the claims.

Claims

1. A material feeding apparatus, characterized by
comprising: a rolling shaft, a sensor, and a control
unit, wherein

a material roll is disposed on the rolling shaft,
and the material feeding apparatus is configured
to rotate the rolling shaft to convey a material belt
in the material roll;
the sensor is configured to sense material roll
information and send the material roll informa-
tion to the control unit; and
the control unit is configured to control a rotation
status of the rolling shaft based on the material
roll information.

2. The material feeding apparatus according to claim 1,
characterized in that the sensor is disposed at an
unwinding position of the material belt, and the sen-
sor is configured to sense first information and send
the first information to the control unit, wherein the
first information is used to indicate that the transpor-
tation of material is interrupted at the unwinding
position of the material belt; and
the control unit is configured to control the rolling
shaft to stop rotating based on the first information.

3. The material feeding apparatus according to claim 2,
characterized in that the material feeding appara-
tus further comprises a material clamp, wherein the
material clamp moves away from the rolling shaft
relative to the sensor along a conveying direction of
the material belt; and
the control unit is further configured to:
control, based on the first information, the material
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clamp to clamp the material belt tightly to prevent an
end of the material belt from sliding out of the material
clamp.

4. The material feeding apparatus according to claim 2
or 3, characterized in that the material feeding
apparatus further comprises a surplus material mea-
surement unit, wherein the surplus material mea-
surement unit is configured to measure length in-
formation of surplus material in the material roll and
send the length information of surplus material in the
material roll to the control unit; and
the control unit is further configured to:
control the rolling shaft to decelerate based on the
length information of surplus material before control-
ling the rolling shaft to stop rotating based on the first
information.

5. The material feeding apparatus according to claim 4,
characterized in that the surplus material measure-
ment unit comprises a first surplus material mea-
surement unit and a second surplus material mea-
surement unit, wherein

the first surplus material measurement unit
moves away from the rolling shaft relative to
the sensor along the conveying direction of
the material belt, and the first surplus material
measurement unit is configured to measure a
conveyed length of the material roll and send the
conveyed length of the material roll to the control
unit; and
the second surplus material measurement unit
is configured to measure a current distance
between the second surplus material measure-
ment unit and the material roll, and send the
current distance to the control unit.

6. The material feeding apparatus according to claim 5,
characterized in that the control unit is further con-
figured to:

calculate a first surplus material length based on
the conveyed length of the material roll;
calculate a second surplus material length
based on the current distance;
control the rolling shaft to decelerate to a first
speed in a case that the smaller of the first
surplus material length and the second surplus
material length has reached a first threshold;
and
control the rolling shaft to decelerate to a second
speed in a case that the larger of the first surplus
material length and the second surplus material
length has reached the first threshold, wherein
the second speed is less than the first speed.

7. The material feeding apparatus according to claim 6,

characterized in that the first speed is 50% of a
predetermined speed of the rolling shaft, and the
second speed is 25% of the predetermined speed
of the rolling shaft.

8. The material feeding apparatus according to any one
of claims 2 to 7, characterized in that the material
feeding apparatus further comprises a material re-
placing unit; and
the control unit is configured to:
control the material replacing unit to replace the
material roll based on the first information after con-
trolling the rolling shaft to stop rotating based on the
first information.

9. The material feeding apparatus according to claim 8,
characterized in that the material replacing unit
comprises an automated guided vehicle; and
the control unit is further configured to:
based on the first information, control the automated
guided vehicle to take out the rolling shaft and install
a new material roll to the rolling shaft.

10. The material feeding apparatus according to claim 8,
characterized in that the material replacing unit
comprises a cylinder and an automated guided ve-
hicle, wherein the cylinder is connected to the rolling
shaft; and
the control unit is further configured to:
based on the first information, control the cylinder to
push out the rolling shaft and control the automated
guided vehicle to install a new material roll to the
rolling shaft.

11. The material feeding apparatus according to any one
of claims 1 to 10, characterized in that the sensor is
a photoelectric sensor.

12. A material feeding method, characterized by being
applied to a material feeding apparatus, wherein the
material feeding apparatus comprises a rolling shaft,
a material roll is disposed on the rolling shaft, and the
material feeding apparatus is configured to rotate the
rolling shaft to convey a material belt in the material
roll; and
the material feeding method comprises:

obtaining material roll information; and
controlling a rotation status of the rolling shaft
based on the material roll information.

13. The material feeding method according to claim 12,
characterized in that the obtaining material roll
information comprises:

obtaining first information, wherein the first in-
formation is used to indicate that the transporta-
tion of material is interrupted at an unwinding
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position of the material belt; and
the controlling a rotation status of the rolling
shaft based on the material roll information com-
prises:
controlling the rolling shaft to stop rotating based
on the first information.

14. The material feeding method according to claim 13,
characterized in that the material feeding appara-
tus further comprises a material clamp, wherein the
material clamp moves away from the rolling shaft
relative to the sensor along a conveying direction of
the material belt; and
the method further comprises:
controlling, based on the first information, the mate-
rial clamp to clamp the material belt tightly to prevent
an end of the material belt from sliding out of the
material clamp.

15. The material feeding method according to claim 13
or 14, characterized in that the material feeding
apparatus further comprises a surplus material mea-
surement unit, wherein the surplus material mea-
surement unit is configured to measure length in-
formation of surplus material in the material roll; and
before the controlling the rolling shaft to stop rotating
based on the first information, the method further
comprises:

obtaining the length information of surplus ma-
terial in the material roll; and
controlling the rolling shaft to decelerate based
on the length information of surplus material.

16. The material feeding method according to claim 15,
characterized in that the surplus material measure-
ment unit comprises a first surplus material mea-
surement unit and a second surplus material mea-
surement unit, wherein the first surplus material
measurement unit moves away from the rolling shaft
relative to the sensor along the conveying direction
of the material belt, the first surplus material mea-
surement unit is configured to measure a conveyed
length of the material roll, and the second surplus
material measurement unit is configured to measure
a current distance between the second surplus ma-
terial measurement unit and the material roll.

17. The material feeding method according to claim 16,
characterized in that the obtaining the length in-
formation of surplus material in the material roll
comprises:

calculating a first surplus material length based
on the conveyed length of the material roll; and
calculating a second surplus material length
based on the current distance; and
the controlling the rolling shaft to decelerate

based on the length information of surplus ma-
terial comprises:

controlling the rolling shaft to decelerate to a
first speed in a case that the smaller of the
first surplus material length and the second
surplus material length has reached a first
threshold; and
controlling the rolling shaft to decelerate to a
second speed in a case that the larger of the
first surplus material length and the second
surplus material length has reached the first
threshold, wherein the second speed is less
than the first speed.

18. The material feeding method according to claim 17,
characterized in that the first speed is 50% of a
predetermined speed of the rolling shaft, and the
second speed is 25% of the predetermined speed
of the rolling shaft.

19. The material feeding method according to any one of
claims 13 to 18, characterized in that the material
feeding apparatus further comprises a material re-
placing unit; and
after the controlling the rolling shaft to stop rotating
based on the first information, the method further
comprises:
controlling the material replacing unit to replace the
material roll based on the first information.

20. The material feeding method according to claim 19,
characterized in that the material replacing unit
comprises an automated guided vehicle; and
the controlling the material replacing unit to replace
the material roll based on the first information com-
prises:
based on the first information, controlling the auto-
mated guided vehicle to take out the rolling shaft and
installing a new material roll to the rolling shaft.

21. The material feeding method according to claim 19,
characterized in that the material feeding unit com-
prises a cylinder and an automated guided vehicle,
wherein the cylinder is connected to the rolling shaft;
and
the controlling the material replacing apparatus to
replace the material roll based on the first information
comprises:
based on the first information, controlling the cylinder
to push out the rolling shaft and controlling the auto-
mated guided vehicle to install a new material roll to
the rolling shaft.

22. The material feeding method according to any one of
claims 12 to 21,characterized in that the sensor is a
photoelectric sensor
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23. A detection apparatus, characterized by compris-
ing:

a memory configured to store computer execu-
table instructions; and
a processor configured to access the memory
and execute the computer executable instruc-
tions, so as to perform the operations in the
method according to any one of claims 12 to 22.

24. A storage medium, characterized in that the sto-
rage medium is configured to store a computer pro-
gram, and when the computer program is executed
by a computing device, the computing device is
enabled to implement the method according to any
one of claims 12 to 22.
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