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THREADED MEMBER FASTENING SYSTEM AND METHOD FOR BATTERY
MODULE

RELATED FIELD
[0001] The present disclosure relates to a threaded member fastening system and method,
and more particularly to a threaded member fastening system and method for fastening a

battery module in a battery pack of an electric vehicle.

BACKGROUND

[0002] At present, with the rapid development and the rapid increase in production capacity
of electric vehicles, the requirements for the assembly line of electric vehicles are getting
higher and higher. In particular, as shown in FIG. 1, the core of a power system of an electric
vehicle is battery packs 1, and the battery pack 1 generally has multiple (for example, more
than ten) battery modules 2. Each battery module 2 has multiple fastening points 3 to be
fastened to a case 4 of the battery pack 1 by means of multiple bolts. In other words, there

may be dozens of fastening points 3 of the battery modules 2 in one battery pack 1.

[0003] In the present assembly line of electric vehicles, bolts at the fastening points 3 are
generally tightened one by one by a nutrunner 5 as shown in FIG. 1. This assembly method is
time-consuming and inefficient. Moreover, tightening the bolts one by one tends to cause the
position of the battery module 2 to deviate from a predetermined position during the assembly
process. In addition, a heat conductive pad is generally provided between the bottom of the
battery module 2 and the bottom plate of the case of the battery pack 1, and the heat conductive
pad needs to be compressed by a predetermined amount to obtain good thermal conductivity.
The amount of compression of the heat conductive pad depends on the distance between the
bottom of the battery module 2 and the bottom plate of the case of the battery pack 1.
Tightening the bolts one by one tends to cause inconsistent distances between the bottom of
the battery module 2 and the bottom plate of the case of the battery pack 1 at the fastening
points 3, which in turn causes the amount of compression of the heat conductive pad at the
fastening points 3 to be inconsistent and deviate from a predetermined value, adversely

affecting the heat conducting eftect.
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SUMMARY
[0004] An object of the present disclosure is to solve the above-mentioned problems in the
prior art, and to propose an improved threaded member fastening system and method for a

battery module.

[0005] According to a first aspect of the present disclosure, a threaded member fastening
system for a battery module is provided. The threaded member fastening system is used for
fastening the battery module simultaneously with a plurality of threaded fasteners at a plurality
of fastening points of the battery module, wherein the threaded member fastening system
comprises: an actuating mechanism comprising a plurality of tightening devices, wherein each
of the plurality of tightening devices is used for tightening a corresponding one of the plurality
of threaded fasteners; a control unit configured for controlling the plurality of tightening
devices to simultaneously tighten the plurality of threaded fasteners; wherein the actuating
mechanism is configured such that the relative positional relationship of the plurality of
tightening devices is variable to allow the actuating mechanism to switch between at least two
configurations, and the control unit is configured for controlling the actuating mechanism to

switch between the at least two configurations.

[0006] With the actuating mechanism having the plurality of tightening devices and
switchable configurations, the threaded member fastening system according to the first aspect
of the present disclosure can simultaneously tighten the plurality of threaded fasteners at the
plurality of fastening points of the battery module for various battery modules with different

fastening-point arrangements.

[0007] According to the above technical concept, the first aspect of the present disclosure

may further include one or more of the following optional forms.

[0008] In some optional forms, the actuating mechanism comprises a base, and the plurality
of tightening devices are provided on the base and are movable relative to the base to allow

the actuating mechanism to switch between the at least two configurations.

[0009] In some optional forms, the threaded member fastening system further comprises a
detection unit communicating with the control unit, and the detection unit is configured for
collecting information related to the positions of the plurality of fastening points; wherein the

control unit is configured for determining whether a required configuration of the actuating
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mechanism is identical to a current configuration of the actuating mechanism based on the
information collected by the detection unit, and the control unit controls the actuating
mechanism to switch to the required configuration in response to a determination result being
no. By means of the detection unit, the threaded member fastening system can automatically

switch the configuration of the actuating mechanism.
[0010] In some optional forms, the detection unit is a camera.

[0011] In some optional forms, the detection unit is provided on the actuating mechanism
for facilitating collecting the information related to the positions of the plurality of fastening

points.

[0012] In some optional forms, the threaded member fastening system further comprises an
input unit communicating with the control unit, and the input unit is configured for generating
a switching signal in response to user input, wherein the control unit is configured for
controlling the actuating mechanism to switch to a required configuration based on the
switching signal from the input unit. By means of the input unit, switching of configuration

of the actuating mechanism can be controlled by user operation.

[0013] In some optional forms, the control unit is configured for controlling the plurality of
tightening devices to simultaneously tighten the plurality of threaded fasteners at the same
speed, stroke and/or torque, so as to simultaneously tighten the plurality of threaded fasteners

to the same degree of tightening.

[0014] In some optional forms, the threaded member fastening system further comprises a
mechanical arm, and the actuating mechanism is provided at a distal end of the mechanical

arm.

[0015] According to a second aspect of the present disclosure, a threaded member fastening
method for a battery module is provided. The threaded member fastening method is performed
by means of the threaded member fastening system according to the first aspect of the present
disclosure. The threaded member fastening method comprises: providing an actuating
mechanism and a control unit; and controlling a plurality of tightening devices of the actuating
mechanism by the control unit to simultaneously tighten a plurality of threaded fasteners at a

plurality of fastening points of the battery module.

[0016] According to the above technical concept, the second aspect of the present disclosure

may further include one or more of the following optional forms.
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[0017] In some optional forms, the control unit controls the plurality of tightening devices
to simultaneously tighten the plurality of threaded fasteners at the same speed, stroke, and/or

torque.

[0018] In some optional forms, the threaded member fastening method further comprises

controlling the actuating mechanism by the control unit to switch to a required configuration.

[0019] In some optional forms, the threaded member fastening method further comprises
providing a detection unit communicating with the control unit; collecting information related
to the positions of the plurality of fastening points by the detection unit; determining by the
control unit whether a required configuration of the actuating mechanism is identical to a
current configuration of the actuating mechanism based on the information collected by the
detection unit, and controlling the actuating mechanism by the control unit to switch to the

required configuration in response to a determination result being no.

[0020] In some optional forms, the threaded member fastening method further comprises
providing an input unit communicating with the control unit; generating a switching signal by
the input unit in response to user input; and controlling the actuating mechanism by the control

unit to switch to a required configuration based on the switching signal from the input unit.

[0021] With the threaded member fastening system and method for a battery module
according to the present disclosure, the plurality of threaded fasteners at the plurality of
fastening points of the battery module is simultaneously tightened, the battery module is
quickly fastened, and the assembly efficiency is improved, avoiding the position of the battery
module deviating from the predetermined position caused by tightening the bolts one by one,
and better ensuring that the tightening degree of the plurality of threaded fasteners at the
plurality of fastening points is consistent. Moreover, with the threaded member fastening
system and method for a battery module according to the present disclosure, different
configurations are switched for battery modules with different fastening-point arrangements
(for example, battery modules with different dimensions) to achieve simultaneous alignment
and tightening of the plurality of fastening points, increasing the flexibility of the production

line of battery modules and reducing production costs.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] Other features and advantages of the present disclosure will be readily understood
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through the following preferred embodiments described in detail with reference to the
accompanying drawings, in which the same reference numerals indicate the same or similar

components.

[0023] FIG. 1 is a schematic view of a fastening method for a battery module in the prior

art;

2

[0024] FIG. 2A is a schematic structural view of a threaded member fastening system for a
battery module according to an exemplary embodiment of the present disclosure, which shows

the main components of the threaded member fastening system,;

[0025] FIG. 2B is a schematic perspective view of one example of the threaded member

fastening system of FIG. 2A,;

[0026] FIG. 3 is a flow chart of a threaded member fastening method for a battery module

according to an exemplary embodiment of the present disclosure;

[0027] FIG. 4A is a schematic structural view of a threaded member fastening system for a
battery module according to another exemplary embodiment of the present disclosure, which

shows the main components of the threaded member fastening system;

[0028] FIG. 4B is a flow chart of a threaded member fastening method for a battery module

according to another exemplary embodiment of the present disclosure;

[0029] FIG. 5 is a schematic cross-sectional view at a fastening point of a battery module to
which a threaded member fastening system for a battery module according to an exemplary

embodiment of the present disclosure can be applied; and

[0030] FIG. 6A and FIG. 6B respectively show schematic plan views of different battery
modules to which a threaded member fastening system for a battery module according to an

exemplary embodiment of the present disclosure can be applied.

DETAILED DESCRIPTION

[0031] The present disclosure will be further described below with reference to the
accompanying drawings so that those skilled in the art can fully understand the present
disclosure. However, it should be understood that the present disclosure is not limited to the
embodiments disclosed below. It should be understood that these embodiments are discussed

only to enable those skilled in the art to better understand and further realize the subject matter
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described in the present disclosure, rather than to impose any limit on the scope of protection,
applicability, or examples set forth in the appended claims. Modifications may be made to the
functions and arrangements of the modules and units discussed herein without departing from
the scope of the present disclosure. Further, various modules or units may be omitted,
substituted, or added in various embodiments as needed. In addition, features described in
some embodiments can also be combined in other embodiments. When describing structures
and positions of components, the direction-related expressions herein, such as "upper",
"lower", "top", and "bottom", are not absolute, but relative. When the components are
arranged as shown in the drawings, these direction-related expressions are appropriate, but
when the positions of these components in the drawings are altered, these direction-related

expressions should be altered accordingly.

[0032] FIG. 2A and FIG. 2B schematically show a threaded member fastening system 100
for a battery module according to an exemplary embodiment of the present disclosure. FIGS.
5 to 6B schematically show the structure of battery modules 10 (battery modules 10a and 10b
may be collectively referred to as the battery modules 10) and the structure at a fastening point
12 (fastening points 12a and 12b may be collectively referred to as the fastening points 12) of
the battery module 10. The threaded member fastening system 100 can be applied to the
battery module 10.

[0033] Referring to FIG. 2A, FIG. 2B, and FIG. 5 to FIG. 6B, the threaded member fastening
system 100 is used for fastening the battery module 10 simultaneously with a plurality of
threaded fasteners 14 at a plurality of fastening points 12 of the battery module 10, so as to
fix the battery module 10 in a battery pack 20. The threaded member fastening system 100
may be a semi-automatic system, and the user can cooperate with the threaded member
fastening system 100 to complete the fastening of the battery module 10, which will be

described in detail below.

[0034] The threaded member fastening system 100 may include an actuating mechanism 110
and a control unit 120. The actuating mechanism 110 may include a plurality of tightening
devices 112, and each of the plurality of tightening devices 112 is used for tightening a
corresponding one of the plurality of threaded fasteners 14. The control unit 120 is configured
for controlling the plurality of tightening devices 112 to simultaneously tighten the plurality
of threaded fasteners 14 at the plurality of fastening points 12 of the battery module 10. The

actuating mechanism 110 is configured such that the relative positional relationship of the
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plurality of tightening devices 112 is variable to allow the actuating mechanism 110 to switch
between at least two configurations, and the control unit 120 is configured for controlling the

actuating mechanism 110 to switch between the at least two configurations.

[0035] In the embodiment shown in FIG. 2B, the threaded member fastening system 100
further includes a truss 102 and a mechanical arm 104 mounted on the truss 102. The actuating
mechanism 110 may be provided at a distal end of the mechanical arm 104. The actuating
mechanism 110 may include a base 114. In the illustrated embodiment, the base 114 may be
substantially plate-shaped, and the plurality of tightening devices 112 may be substantially
perpendicular to the base 114. The base 114 may be in the form of a rectangular plate. It is
conceivable that the base 114 may also be in any other suitable regular or irregular form, such
as in the form of an oval plate, or in the form of a block. The tightening device 112 may have
a working principle and configuration similar to, for example, a conventional bolt tightening

tool, but be further provided with a mounting structure for mounting it to the base 114.

[0036] In the illustrated embodiment, the actuating mechanism 110 may include four
tightening devices 112 distributed on the four corners of the rectangular base 114. These four
tightening devices 112 can be used, for example, for fastening the battery modules 10a and
10b shown in FIGS. 6A and 6B. The battery modules 10a and 10b each has four fastening
points 12a and 12b distributed at the four corners of its rectangular outer periphery,
respectively. Accordingly, each of the battery modules 10a and 10b requires four threaded
fasteners 14 for tightening, and each of the four tightening devices 112 of the actuating
mechanism 110 is used for tightening a corresponding one of the four threaded fasteners 14.
It will be appreciated that the above-mentioned battery modules 10a and 10b are only
exemplary, and are not intended to limit the configuration of the battery module to which the
threaded member fastening system 100 is applied. In addition, the actuating mechanism 110
may have any other suitable number of tightening devices 112, and the number of the
tightening devices 112 may be determined according to the number of fastening points of the

battery module to be fastened.

[0037] With reference to FIG. 5, each fastening point 12 of the battery module 10 may be in
the form of a boss and include a receiving passage 16 (shown as 16a and 16b in FIGS. 6A and
6B) for receiving a corresponding one of the threaded fasteners 14. The threaded fasteners 14
may be members with threads for fastening, such as bolts, studs and screws. The battery pack

20 has a fastening tab 24 adjacent to a case bottom plate 22. A nut 26 may be welded to the
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fastening tab 24. In the illustrated embodiment, the nut 26 is welded to a lower side of the

fastening tab 24.

[0038] Referring to FIGS. 2A and 2B, the control unit 120 may be coupled to the actuating
mechanism 110. The control unit 120 is configured for controlling the plurality of tightening
devices 112 of the actuating mechanism 110 to simultaneously tighten the plurality of
threaded fasteners 14 at the plurality of fastening points 12 of the battery module 10 at the
same speed, stroke and/or torque, so as to simultaneously tighten the plurality of threaded

fasteners 14 to the same degree of tightening.

[0039] Referring to FIG. 2B , in the illustrated embodiment, the plurality of tightening
devices 112 of the actuating mechanism 110 is movable along an extension plane (XY plane
in the figure) of the plate-shaped base 114, so that the relative positional relationship (for
example, the distances between the plurality of tightening devices 112) of the plurality of
tightening devices 112 is variable (that is, the actuating mechanism 110 can be switched
between different configurations), so as to adapt to different fastening-point arrangements of
different battery modules. Optionally, each tightening device 112 may be arranged on the base
114 to be movable in a linear direction to move linearly, for example, from position P1 to
position P2 (as shown by the dotted line in the figure). It is conceivable that each tightening
device 112 may also be arranged on the base 114 to be movable in the +X direction, the -X
direction, the +Y direction, and the -Y direction, so as to realize a relatively flexible position

change of each tightening device 112 in the XY plane.

[0040] Therefore, for the battery modules 10 with different arrangements of the fastening
points 12 (for example, different distances between the plurality of fastening points 12), the
actuating mechanism 110 can be switched between different configurations, so that the
plurality of tightening devices 112 of the actuating mechanism 110 can be simultaneously
aligned with the corresponding plurality of fastening points 12 of the battery module 10, so as
to perform the tightening operation simultaneously at the plurality of fastening points 12.
Herein, for a specific model of a battery module 10, the following configuration of the
actuating mechanism 110 is referred to as a required configuration of the actuating mechanism
110: this configuration allows the plurality of tightening devices 112 of the actuating
mechanism 110 to be simultaneously aligned with the corresponding plurality of fastening
points 12 of the battery module 10, so as to simultaneously perform the tightening operation

at the plurality of fastening points 12.
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[0041] Referring to FIGS. 6A and 6B, as previously described, the battery module 10a of
FIG. 6A has four fastening points 12a distributed at its four corners. Similarly, the battery
module 10b of FIG. 6B has four fastening points 12b distributed at its four corners. The battery
module 10a and the battery module 10b have different dimensions, so the relative positional
relationships between the fastening points 12a at the corners of the battery module 10a and
between the fastening points 12b at the corners of the battery module 10b are different.
Specifically, the distances between the fastening points 12a and the distances between the
fastening points 12b are different. Accordingly, the required configurations of the actuating
mechanism 110 vary for the battery module 10a and the battery module 10b. The actuating
mechanism 110 can be switched to the required configuration by moving the four tightening
devices 112 relative to each other, for example, by changing the positions of at least three of

the four tightening devices 112 in the XY plane.

[0042] Referring to FIG. 2A, the threaded member fastening system 100 may further include
an input unit 130 communicating with the control unit 120. The input unit 130 is configured
to generate an input signal in response to a user input. The input unit 130 may be, for example,
a button, a touch panel, a touch screen, an operation lever, or the like, for the user to operate.
For example, in the case where the input unit 130 is a button, the user input may be a pressing
action; and in the case where the input unit 130 is a touch panel, the user input may be a touch
operation. The input signal generated by the input unit 130 may be a switching signal or an
execution signal in response to different user inputs. The control unit 120 may control the
actuating mechanism 110 to switch to the required configuration in response to the switching
signal from the input unit 130. The control unit 120 may control the plurality of tightening
devices 112 to simultaneously tighten the plurality of threaded fasteners 14 in response to the

execution signal from the input unit 130.

[0043] Referring to FIGS. 2A and 3, a method for fastening the battery module 10 by means

of the threaded member fastening system 100 is described below.

[0044] First, an actuating mechanism 110, a control unit 120 and an input unit 130 are
provided. Then, an input signal is generated by the input unit 130 in response to a user input.
The user can determine by himself whether the current configuration of the actuating
mechanism 110 is the required configuration of the actuating mechanism 110 according to the
model of the battery module 10. If the determination result is no, the user can perform an input

for instructing switch of the configuration of the actuating mechanism 110 through the input
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unit 130, so that the input unit 130 can generate the switching signal, and the control unit 120
can further control the actuating mechanism 110 to switch to the required configuration in
response to the switching signal from the input unit 130. After the actuating mechanism 110
has been switched to the required configuration, the user can further perform an input for
instructing the execution of tightening through the input unit 130, so that the input unit 130
generates an execution signal, and then the control unit 120 controls the plurality of tightening
devices 112 to simultaneously tighten the plurality of threaded fasteners 14 in response to the
execution signal from the input unit 130. If the determination result is yes, the user can directly
perform an input for instructing the execution of tightening through the input unit 130, so that
the plurality of tightening devices 112 can simultaneously tighten the plurality of threaded
fasteners 14. The control unit 120 controls the plurality of tightening devices 112 to
simultaneously tighten the plurality of threaded fasteners 14 at the same speed, stroke and/or
torque, so as to simultaneously tighten the plurality of threaded fasteners 14 to the same degree
of tightening. Furthermore, after the actuating mechanism 110 has the required configuration
and before the plurality of threaded fasteners 14 at the plurality of fastening points 12 of the
battery module 10 are tightened, the plurality of tightening devices 112 may be manually
aligned with the plurality of threaded fasteners 14.

[0045] Referring to FIGS. 2B and 5, the process of mounting the battery module by means

of the threaded member fastening system 100 is described below.

[0046] When mounting the battery module 10, a heat conductive pad 30 may be firstly laid
on the case bottom plate 22 of the battery pack 20 (in the case where the heat conductive pad
is required). Then, the battery module 10 is placed on the heat conductive pad 30, and the
receiving passage 16 of respective fastening point 12 is aligned with a threaded hole of the
corresponding nut 26. At this time, a certain gap exists between the bottom surface of the
respective fastening point 12 of the battery module 10 and the upper surface of the fastening
tab 24. Then, the plurality of threaded fasteners 14 are passed through the receiving passages
16 of the plurality of fastening points 12, respectively. Then, the plurality of threaded fasteners
14 at the plurality of fastening points 12 of the battery module 10 are simultaneously tightened
by the threaded member fastening system 100 through the above-mentioned threaded member

fastening method, so as to fix the battery module 10 in the battery pack 20.

[0047] It is conceivable that, by controlling the tightening degree of the plurality of threaded
fasteners 14, the gap between the bottom surface of the plurality of fastening points 12 of the
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battery module 10 and the upper surface of the fastening tab 24 can be adjusted, and the
distance between the bottom of the battery module 10 and the case bottom plate 22 of the
battery pack 20 can be further adjusted, so as to adjust the compression amount of the heat
conductive pad 30. By simultaneously tightening the plurality of threaded fasteners 14 at the
plurality of fastening points 12 of the battery module 10 as described above, it can be avoided
that the position of the battery module 10 deviates from the predetermined position, which
might otherwise be caused by tightening the bolts one by one. In addition, by simultaneously
tightening the plurality of threaded fasteners 14, it can be well ensured that the tightening
degree of the plurality of threaded fasteners 14 at the plurality of fastening points 12 is
consistent, thereby ensuring that the heat conductive pad 30 has a uniform compression

amount, and therefore obtaining a good heat conducting effect.

[0048] FIG. 4A shows a threaded member fastening system 200 for the battery module 10
according to another embodiment of the present disclosure, which shows the main
components of the threaded member fastening system 200. The main difference between the
threaded member fastening system 200 and the aforementioned threaded member fastening
system 100 is that the threaded member fastening system 200 is a fully automatic system and
includes a detection unit 240. The main differences between the threaded member fastening
system 100 and the threaded member fastening system 200 will be described below, and the

similarities therebetween will not be repeated.

[0049] Referring to FIG. 4A to FIG. 5, the threaded member fastening system 200 is used
for fastening the battery module 10 simultaneously with a plurality of threaded fasteners 14
at a plurality of fastening points 12 of the battery module 10. The threaded member fastening
system 200 mainly includes an actuating mechanism 210, a control unit 220, and a detection

unit 240.

[0050] The threaded member fastening system 200 may be integrated, for example, on a
mobile industrial robot (not shown). The industrial robot may include a mechanical arm (not
shown) and the control unit 220. The actuating mechanism 210 may be provided at a distal
end of the mechanical arm. The detection unit 240 may be arranged on the actuating

mechanism 210 or may be arranged at other parts of the industrial robot.

[0051] The actuating mechanism 210 may include a plurality of tightening devices (not
shown), and each of the plurality of tightening devices is used for tightening a corresponding

one of the plurality of threaded fasteners 14. The control unit 220 is configured for controlling
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the plurality of tightening devices to simultaneously tighten the plurality of threaded fasteners
14 at the plurality of fastening points 12 of the battery module 10. The actuating mechanism
210 is configured such that the relative positional relationship of the plurality of tightening
devices is variable to allow the actuating mechanism 210 to switch between at least two
configurations, and the control unit 220 is configured for controlling the actuating mechanism

210 to switch between the at least two configurations.

[0052] The detection unit 240 can communicate with the control unit 220. The detection unit
240 may be configured to collect information related to the positions of the plurality of
fastening points 12. The control unit 220 can determine whether the required configuration of
the actuating mechanism 210 is identical to a current configuration of the actuating mechanism
210 based on the information collected by the detection unit 240, and the control unit 220
controls the actuating mechanism 210 to switch to the required configuration in response to a
determination result being no. Optionally, the detection unit 240 may be a device such as a
camera, a three-dimensional scanner, etc., which can acquire information related to the
positions of the plurality of fastening points 12 of the battery module 10. It is conceivable that,
for the battery modules 10a and 10b shown in FIG. 6A and FIG. 6B, since the fastening points
12a and 12b are disposed on the outer periphery of the battery module 10, the positions of the
fastening points 12a and 12b are closely related to the dimensions of the battery modules 10a
and 10b, the dimension information of the battery modules 10a and 10b can be obtained
through the detection unit 240 and the information related to the positions of the fastening
points 12a and 12b of the battery pack can be further obtained. It is conceivable that, the
position information of the fastening points 12a and 12b of the battery modules 10a and 10b
can also be directly obtained through the detection unit 240, for example, the position
information of the fastening points 12a and 12b of the battery modules 10a and 10b can be
directly obtained by identifying the fastening points 12a and 12b.

[0053] Referring to FIGS. 4A and 4B, a method for fastening the battery module 10 by
means of the threaded member fastening system 200 is described below. First, an industrial
robot integrating the actuating mechanism 210, the control unit 220 and the detection unit 240
is provided. Then, the industrial robot collects information related to the positions of the
plurality of fastening points 12 through the detection unit 240 by itself, and determines by
means of the control unit 220 whether the required configuration of the actuating mechanism
210 1s identical to the current configuration of the actuating mechanism 210 based on the

information collected by the detection unit 240. In response to the determination result being
-12 -
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no, the industrial robot controls the actuating mechanism 210 by means of the control unit 220
to switch to the required configuration. After the actuating mechanism 210 is switched to the
required configuration, the industrial robot controls the plurality of tightening devices by
means of the control unit 220 to simultaneously tighten the plurality of threaded fasteners 14.
In response to the determination result being yes, the industrial robot directly controls the
plurality of tightening devices by means of the control unit 220 to simultaneously tighten the
plurality of threaded fasteners 14. Furthermore, after the actuating mechanism 210 has the
required configuration and before the plurality of threaded fasteners 14 at the plurality of
fastening points 12 of the battery module 10 are tightened, the plurality of tightening devices
112 may be automatically aligned with the plurality of threaded fasteners 14 by the industrial

robot.

[0054] It should be understood that the above embodiments only illustrate the optional
shape, size and arrangement of each optional component of the threaded member fastening
system according to the present disclosure. However, these embodiments are merely intended
to illustrate, rather than limit. Other shapes, sizes and arrangements may be adopted without
departing from the idea and scope of the present disclosure. Furthermore, not all the activities
of the threaded member fastening method according to the present disclosure described above
in the general description or in the embodiments are not necessary. Specifically, some of the
activities may not be necessary, and one or more additional activities may be performed in
addition to the activities described. Further, the sequence in which the activities are listed is

not necessarily the sequence in which they are performed.

[0055] The technical contents and technical features of the present disclosure have been
disclosed above. However, it can be understood that, those skilled in the art can make various
changes and improvements to the above-disclosed concept under the creative concept of the
present disclosure, and all these various changes and improvements still fall within the
protection scope of the present disclosure. The description of the foregoing embodiments is
exemplary rather than restrictive, and the protection scope of the present disclosure is

determined by the appended claims.

-13 -
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CLAIMS

1. A threaded member fastening system for a battery module, wherein the threaded
member fastening system is used for fastening the battery module simultaneously with a
plurality of threaded fasteners at a plurality of fastening points of the battery module, wherein

the threaded member fastening system comprises:

an actuating mechanism comprising a plurality of tightening devices, each of the plurality
of tightening devices being used for tightening a corresponding one of the plurality of threaded

fasteners;

a control unit configured for controlling the plurality of tightening devices to

simultaneously tighten the plurality of threaded fasteners;

wherein the actuating mechanism is configured such that the relative positional
relationship of the plurality of tightening devices is variable to allow the actuating mechanism
to switch between at least two configurations, and the control unit is configured for controlling

the actuating mechanism to switch between the at least two configurations.

2. The threaded member fastening system for a battery module according to claim 1,
wherein the actuating mechanism comprises a base, and the plurality of tightening devices are
provided on the base and are movable relative to the base to allow the actuating mechanism

to switch between the at least two configurations.

3. The threaded member fastening system for a battery module according to claim 1 or
2, wherein the threaded member fastening system further comprises a detection unit
communicating with the control unit, and the detection unit is configured for collecting

information related to the positions of the plurality of fastening points;

wherein the control unit is configured for determining whether a required configuration
of the actuating mechanism is identical to a current configuration of the actuating mechanism
based on the information collected by the detection unit, and the control unit controls the
actuating mechanism to switch to the required configuration in response to a determination

result being no.

-14-
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4. The threaded member fastening system for a battery module according to claim 3,

wherein the detection unit is a camera.

5. The threaded member fastening system for a battery module according to claim 3,

wherein the detection unit is provided on the actuating mechanism.

6. The threaded member fastening system for a battery module according to claim 1 or
2, wherein the threaded member fastening system further comprises an input unit
communicating with the control unit, and the input unit is configured for generating a

switching signal in response to a user input;

wherein the control unit is configured for controlling the actuating mechanism to switch

to a required configuration based on the switching signal from the input unit.

7. The threaded member fastening system for a battery module according to claim 1 or
2, wherein the control unit is configured for controlling the plurality of tightening devices to
simultaneously tighten the plurality of threaded fasteners at the same speed, stroke and/or

torque.

8. The threaded member fastening system for a battery module according to claim 1 or
2, wherein the threaded member fastening system further comprises a mechanical arm, and

the actuating mechanism is provided at a distal end of the mechanical arm.

9. A threaded member fastening method for a battery module performed by means of a

threaded member fastening system according to any one of claims 1-8, comprising:
providing an actuating mechanism and a control unit;

controlling a plurality of tightening devices of the actuating mechanism by the control
unit to simultaneously tighten a plurality of threaded fasteners at a plurality of fastening points

of the battery module.

-15-
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10. The threaded member fastening method for a battery module according to claim 9,
wherein the control unit controls the plurality of tightening devices to simultaneously tighten

the plurality of threaded fasteners at the same speed, stroke, and/or torque.

11. The threaded member fastening method for a battery module according to claim 9 or
10, further comprising: controlling the actuating mechanism by the control unit to switch to a

required configuration.

12. The threaded member fastening method for a battery module according to claim 11,

further comprising:
providing a detection unit communicating with the control unit;

collecting information related to the positions of the plurality of fastening points by the

detection unit;

determining by the control unit whether a required configuration of the actuating
mechanism is identical to a current configuration of the actuating mechanism based on the
information collected by the detection unit, and controlling the actuating mechanism by the
control unit to switch to the required configuration in response to a determination result being

no.

13. The threaded member fastening method for a battery module according to claim 11,

further comprising:
providing an input unit communicating with the control unit;
generating a switching signal by the input unit in response to a user input;

controlling the actuating mechanism by the control unit to switch to a required

configuration based on the switching signal from the input unit.
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