MOUNTING PLATFORM, BATTERY REPLACEMENT DEVICE, AND
CONTROL METHOD THEREFOR

This application requires the priority of Chinese patent applications 2019102646158
and 2019102645441 filed on April 3, 2019. This application refers to the full text of
the aforementioned Chinese patent application.

Technical Field

The present disclosure relates to the field of quick change electric vehicles, in particular
to a mounting platform, battery replacement device and control method thereof.

Background

In view of the existing power exchange technology, it is difficult for different models
of vehicles to share the battery replacement station for battery replacement, because
different models use different battery packs, the type of battery replacement device in
the battery replacement station are unified. It can not adapt to all battery packs, so the
battery replacement mode will be difficult to popularize. Replacing different types of
battery packs between different models of vehicles, for battery replacement station, is
difficult to locate the position between different models of vehicles and battery
replacement device. Because even for a unified car, the positioning accuracy between
it and the battery replacement device will be affected by many factors. For example,
the dimensional consistency of each vehicle itself, tire pressure and other factors will
affect the positioning of the vehicle, let alone between different models of vehicles.

Content of the present invention

The technical problem to be solved in the present disclosure is to overcome the defect
that the battery replacement station of prior art is difficult to locate the position between
different models of vehicles and battery replacement device, provide a mounting
platform, battery replacement device and control method thereof method thereof.

The present disclosure solves the above-mentioned technical problems through the
following technical solutions:

A mounting platform comprising: a tray and a fixed plate;

the tray is used for carrying a battery, and the tray is provided on the fixed plate and can
move horizontally in a first direction relative to the fixed plate;

a first guide fork is provided on one side of the fixed plate, and the first guide fork can
move horizontally in a second direction perpendicular to the first direction;

a second guide fork is provided on one side of the tray, and the second guide fork can
move horizontally in the second direction.

A mounting platform comprising: a tray and a fixed plate;

the tray is used for carrying a battery;



the tray is provided on the fixed plate and can move horizontally in a first direction
relative to the fixed plate;

a first guide fork is provided on one side of the fixed plate, and the first guide fork can
move horizontally in a second direction perpendicular to the first direction relative to
the fixed plate;

the tray comprises a carrying layer and a connection layer, the connection layer is
provided on the fixed plate and can move horizontally relative to the fixed plate, the
carrying layer is detachably provided above the connection layer and a fixed guide fork
is provided on the carrying layer.

The positive progressive effects of the present disclosure are as follows: the mounting
platform and the battery replacement device that contains the mounting platform can fit
various models of vehicle batteries by providing the first guide fork and the second
guide fork which can move in the second direction, thereby achieving universality of a
battery replacement station. The control method can achieve replacing different types
of battery packs between different models of vehicles by the same battery replacement
device.

Brief description of the drawings

Fig. 1 is a perspective view schematically illustrating of three dimensional structure of
the battery replacement device according to Embodiment 1 of the present invention.

Fig. 2 is a perspective view schematically illustrating of a partial three dimensional
structure of the battery replacement device according to Embodiment 1 of the present
invention, in which the carrying layer is removed.

Fig. 3 is a perspective structural view schematically illustrating of the lifting mechanism
according to Embodiment 1 of the present invention.

Fig. 4 is a perspective view schematically illustrating of three dimensional structure of
the carrying layer according to Embodiment 1 of the present invention.

Fig. 5 is a flowchart schematically illustrating of the control method according to
Embodiment 1 of the present invention.

Fig. 6 is a perspective strutural view schematically illustrating of the battery
replacement device according to Embodiment 2 of the present invention.

Fig. 7 is a perspective view schematically illustrating of a partial three dimensional
structure of the battery replacement device according to Embodiment 2 of the present
invention, in which the carrying layer is removed.

Fig. 8 is a perspective view schematically illustrating of the lifting mechanism
according to Embodiment 2 of the present invention.

Fig. 9 is a flowchart illustrating of the control method according to Embodiment 2 of
the present invention.



Reference numbers:
Embodiment 1

Battery replacement device 10; chassis 11; lifting mechanism 12; first support arm 13;
second support arm 14; lifting drive unit 15; mounting platform 16; tray 17; carrying
layer 18; through hole 181; spring 20; connection layer 21; insertion slot 211; fixed
plate 22; first guide fork 23; second guide fork 24; first guide rail 25; second guide rail
26; first direction X; second direction Y.

Embodiment 2

Battery replacement device 10; chassis 11; lifting mechanism 12; first support arm 13;
second support arm 14; lifting drive unit 15; mounting platform 16; tray 17; carrying
layer 18; fixed guide fork 19; spring 20; connection layer 21; fixed plate 22; first guide
fork 23; second guide fork 24; first guide rail 25; first direction X; second direction Y.

Detailed description of the preferred embodiment
Embodiment 1

Fig.1 and Fig.2 show the battery replacement device of the present embodiment. The
battery replacement device 10 comprises a lifting mechanism and a mounting platform
16, and the lifting mechanism is used for lifting a fixed plate 22.

The lifting mechanism 12 is generally a scissor support structure, as shown in Fig.3, the
scissor support structure connects a chassis 11 and a fixed plate 22, the scissor support
structure includes a first support arm 13 and a second support arm 14 that are crossed,
one end of the first support arm 13 is slidably hinged to the fixed plate 22, and the other
end of the first support arm 13 is fixedly hinged to the chassis 11, one end of the second
support arm 14 is fixedly hinged to the fixed plate 22, and the other end of the second
support arm 14 is slidably hinged to the baseboard, the lifting drive unit 15 is connected
to the first support arm 13 and drives the first support arm 13 to rotate around the hinge
point between the first support arm 13 and the chassis 11.

The “slidably hinged” means that the hinge point can slide, and in this embodiment it
is horizontally slid. The “fixedly hinged” means that the hinge point is fixed and
unmovable.

The first support arm 13 and the second support arm 14 are not hinged or connected to
each other. The lifting drive unit 15 can extend and contract to make the first support
arm 13 to rotate, thereby lifting the fixed plate 22.

The lifting drive unit 15 is preferably a hydraulic drive device.

Optionally, the lifting mechanism 12 can also adopt a mechanical structure capable of
lifting, such as a screw nut transmission structure or a direct hydraulic jacking structure.

The mounting platform 16 comprises: a tray 17 and a fixed plate 22.



The tray 17 is used for carrying a battery. The battery pack lacking of electricity to be
removed from the vehicle, such as an electric vehicle, and the battery pack full of
electricity to be installed on the electric vehicle are placed on the tray 17 for
transportation and installation.

The tray 17 is provided on the fixed plate 22 and can move horizontally in a first
direction relative to the fixed plate 22.

The fixed plate 22 and the tray 17 can be connected through driving devices such as a
linear motor, a screw nut transmission structure and other driving devices, so as to
implement the movement of the tray 17 relative to the fixed plate 22.

Both sides of the fixed plate 22 are provided with a first guide fork 23, and the first
guide fork 23 can move horizontally in a second direction perpendicular to the first
direction.

Both side of the fixed plate 22 are provided with an extending first guide rail 25, the
first guide fork 23 is slidably provided on the first guide rail 25.

A first driver is provided on the fixed plate 22, the first driver is used for driving the
first guide fork 23 to slide on the first guide rail 25.

The first driver is any one of a pulley driver, a screw nut driver, and a linear motor.

The first guide fork 23 is used for engaging with the lock base on the quick replacement
bracket of the vehicle.

Through the movement of the two first guide forks 23 in the second direction, the
distance between the two first guide forks 23 is adjusted to adapt to the size of the
battery pack loaded on the mounting platform 16.

Both sides (in this embodiment, it is the side area of the upper surface of the tray 17, in
other embodiment, it may also be the side surface of the tray 17) of the tray 17 are
provided with the second guide fork 24, and the second guide fork 24 can move
horizontally in the second direction.

A second guide rail 26 is provided on the upper surface of the tray 17, the second guide
fork 24 is slidably provided on the second guide rail 26.

A second driver is provided on the tray 17, the second driver is used for driving the
second guide fork 24 to slide on the second guide rail 26.

The second driver is any one of a pulley driver, a screw nut driver, and a linear motor.

The second guide fork 24 is used for engaging with the positioning block on battery
pack.

Through the movement of the two second guide forks 24 in the second direction, the
distance between the two second guide forks 24 is adjusted to adapt to the size of the
battery pack loaded on the mounting platform 16.
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The tray 17 comprises a carrying layer 18 and a connection layer 21. The connection
layer 21 is provided on the fixed plate 22 and can move horizontally relative to the fixed
plate 22, the carrying layer 18 is detachably provided above the connection layer 21.

The second guide rail 26 is provided on the upper surface of the connection layer 21.
As shown in Fig. 4, a through hole 181 is provided on the carrying layer 18, the second
guide fork 24 can pass the through hole 181 and slide along the second guide rail 26
within the entire length of the second guide rail 26 inside the through hole 181.

The connection layer 21 is also provided with an insertion slot 211, the insertion slot
211 cooperates with the insert part on the lower surface of the carrying layer 18 to define
the relative movement of the carrying layer 18 and the connection layer 21 in the first
direction. Assembling the carrying layer 18 and the connection layer 21 in this way
facilitates the disassembly of the carrying layer 18 and the connection layer 21.

An elastic part is provided between the carrying layer 18 and the connection layer 21,
which can buffer the carrying layer 18, and place damage to the battery pack placed on
the carrying layer 18, and can also adjust the positioning error in the vertical direction,
and it is convenient for the positioning of the battery pack during installation and
disassembly. The elastic part is preferably a spring 20.

Optionally, the carrying layer 18 and the connection layer 21 can also be fixedly
connected, that is, the layer 18 and the connection layer 21 are not removable. The
second guide rail 26 can be directly laid on the upper surface of the carrying layer 18.

In order to increase the adaptability of the mounting platform 16, it is optional to
lengthen the length in the second direction of the portion of the mounting platform 16
where the second guide rail 26 is arranged to facilitate the laying of a longer second
guide rail 26 or to lay the second guide rail 26 closer to the sides, so as to increase the
adjustable range of the distance between the second guide forks 24 so that it can adapt
to a wider variety of batteries.

Optionally, the first guide fork may also be provided on only one side of the fixed plate,
correspondingly, an extending first guide rail is provided on only one side of the fixed
plate, and a fixed guide fork is provided on the other side of the fixed plate. By
moving the first guide fork on one side in the second direction, the distance between
the first guide fork and the fixed guide fork is adjusted to adapt to the size of the battery
pack loaded on the mounting platform.

Optionally, the second guide fork may also be provided on only one side of the tray,
correspondingly, the second guide rail is provided on only one side of the tray, and a
fixed guide fork is provided on the other side of the fixed plate. By moving the second
guide fork on one side in the second direction, the distance between the second guide
fork and the fixed guide fork is adjusted to adapt to the size of the battery pack loaded
on the mounting platform.

As it is known in prior art, the length and width of different models of battery packs

will be different, and different models of electric vehicles may be equipped with
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different models of battery packs. If different battery replacement device is equipped
for each model, the cost of battery replacement station will be greatly increased, the
mounting platform and the battery replacement device including the same can fit
various models of vehicle battery packs by providing the first guide fork and the second
guide fork which can move in the second direction, thereby achieving universality of a
battery replacement station.

This embodiment illustrates the battery replacement device 10 that includes the
mounting platform 16, but the above mounting platform 16 is not limited to this, the
mounting platform 16 can also be applied to other devices for battery pack replacement
or transportation other than the battery replacement device 10 illustrated in the present
embodiment, thereby achieving universality of a battery replacement station.

Fig. 5 shows the control method of the embodiment according to the present invention,
the control method is used for controlling the above mounting platform 16.

The control method includes the following steps:
Step 100: detecting the model of the vehicle.

The detection can be manual, that is, the vehicle model can be recognized by human
eyes.

It can also be automatic machine identification, such as, setting a monitoring equipment
at the vehicle entrance of the battery replacement station using the mounting platform
16 to recognize the vehicle model. This vehicle model identification technology has
been widely used in prior art, and will not be repeated here.

Step 200: controlling moving positions of the first guide fork 23 and the second guide
fork 24 according to result of the detecting.

Different vehicle models correspond to battery packs with different sizes. Find the
size of the corresponding battery pack according to the detected model, and then adjust
the first guide fork 23 and the second guide fork 24 to a predetermined position so that
the distance between the two first guide forks 23 is consistent with the distance between
the corresponding vehicle lock base, at the same time, the distance between the two
second guide forks 24 corresponds to the width of the battery pack, so that the four
guide forks on the mounting platform 16 can accurately adapt to the battery pack, so as
to install and remove the battery pack smoothly.

If the detecting in step 100 is manually performed, the movement of the first guide fork
23 and the second guide fork 24 is manually controlled.

If the detecting in step 100 is automatically performed by a machine, the data of the
monitoring device is received by a control unit, and then a command is sent to the first
driver by the control unit to automatically adjust the moving positions of the first guide
fork 23 and the second guide fork 24. The control unit can be the control device of t
battery replacement station that uses the mounting platform 16, or the device with signal

transmission and program processing functions separately arranged on the mounting
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platform 16, or the like.
Embodiment 2

Fig. 6 and Fig. 7 show a battery replacement device 10 of a preferred embodiment
according to the present invention. The battery replacement device 10 comprises a
lifting mechanism 12 and a mounting platform 16, the lifting mechanism 12 is used for
lifting a fixed plate 22.

Lifting mechanism 12 is generally a scissor support structure, as shown in Fig. 8, the
scissor support structure connects a chassis 11 and a fixed plate 22, the scissor support
structure comprises a first support arm 13 and a second support arm 14 that are crossed,
one end of the first support arm 13 is slidably hinged to the fixed plate 22, and the other
end of the first support arm 13 is fixedly hinged to the chassis 11, one end of the second
support arm 14 is fixedly hinged to the fixed plate 22,and the other end of the second
support arm 14 is slidably hinged to the baseboard, the lifting drive unit 15 is connected
to the first support arm 13 and drives the first support arm 13 to rotate around the hinge
point between the first support arm 13 and the chassis 11.

The “slidably hinged” means that the hinge point can slide, and in this embodiment it
is horizontally slid. The “fixedly hinged” means that the hinge point is fixed and
unmovable.

The first support arm 13 and the second support arm 14 are not hinged or connected to
each other. The lifting drive unit 15 can extend and contract to make the first support
arm 13 to rotate, thereby lifting the fixed plate 22.

The lifting drive unit 15 is preferably a hydraulic drive device.

Optionally, the lifting mechanism 12 can also adopt a mechanical structure capable of
lifting, such as a screw nut transmission structure or a direct hydraulic jacking structure.

The mounting platform 16 comprises: a tray 17 and a fixed plate 22.

The tray 17 is used for carrying a battery. The battery pack lacking of electricity to be
removed from the vehicle, such as an electric vehicle and the battery pack full of
electricity to be installed on the electric vehicle are placed on the tray 17 for
transportation and installation.

The tray 17 is provided on the fixed plate 22 and can move horizontally in a first
direction X relative to the fixed plate 22.

The fixed plate 22 and the tray 17 can be connected through driving devices such as a
linear motor, a screw nut transmission structure and other driving devices, so as to
implement the movement of the tray 17 relative to the fixed plate 22.

A first guide fork 23 is provided on one side of the fixed plate 22, and the first guide
fork 23 can move horizontally in a second direction Y perpendicular to the first
direction X.



An extending first guide rail 25 is provided on one side of the fixed plate 22, the first
guide fork 23 is slidably provided on the first guide rail 25.

A first driver is provided on the fixed plate 22, the first driver is used for driving the
first guide fork 23 to slide on the first guide rail 25.

The first driver is any one of a pulley driver, a screw nut driver, and a linear motor.

A second guide fork 24 that is arranged at the position corresponding to the first guide
fork 23 is provided on another side of the fixed plate 22, the fixed guide fork 19 is fixed
to the fixed plate 22 and cannot be moved. The first guide fork 23 and the second
guide fork 24 are used for engaging with the lock base on the quick replacement bracket
of the vehicle.

Through the movement of the first guide forks 23 in the second direction Y, the distance
between the first guide forks 23 and the second guide fork 24 in the second direction Y
is adjusted to adapt to the size of the battery pack loaded on the mounting platform 16.

The tray 17 comprises a carrying layer 18 and a connection layer 21. The connection
layer 21 is provided on the fixed plate 22 and can move horizontally relative to the fixed
plate 22, the carrying layer 18 is detachably provided on the connection layer 21, and a
fixed guide fork 19 is provide on the carrying layer 18. The fixed guide fork 19 is
used for engaging with the positioning block on battery pack.

As shown in Fig. 7, an elastic part is provided on the connection layer 21, the carrying
layer 18 is placed on the elastic part.

The elastic part is provided between the carrying layer 18 and the connection layer 21,
which can buffer the carrying layer 18 and prevent damage to the battery pack prevent
the carrying layer 18, and can also adjust the positioning error in the vertical direction,
and it is convenient for the positioning of the battery pack during installation and
disassembly.

The elastic part is preferably a spring 20.

As it is known in prior art, the length and width of different models of battery packs
will be different, and different models of electric vehicles may be equipped with
different models of battery packs. If different battery replacement device 10 is
equipped for each model, the cost of battery replacement station will be greatly
increased, the mounting platform 16 and the battery replacement device 10 including
the same can fit various models of vehicle battery packs by providing the first guide
fork 23, which can move in the second direction Y and the replaceable carrying layer
18, thereby achieving universality of a battery replacement station.

This embodiment illustrates the battery replacement device 10 that includes the
mounting platform 16, but the above mounting platform 16 is not limited to this, the
mounting platform 16 can also be applied to other devices for battery pack replacement
or transportation other than the battery replacement device 10 illustrated in the present

embodiment, thereby achieving universality of a battery replacement station.
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Fig. 9 shows the control method of embodiment according to the present invention, the
control method is used for controlling the above mounting platform 16.

The control method includes the following steps:
Step 100: detecting the model of the vehicle.

The detection can be manual, that is, the vehicle model can be recognized by human
eyes.

It can also be automatic machine identification, such as, setting a monitoring equipment
at the vehicle entrance of the battery replacement station using the mounting platform
16 to recognize the vehicle model. This vehicle model identification technology has
been widely used in prior art, and will not be repeated here.

Step 200: controlling moving positions of the first guide fork 23 according to result of
the detecting, and installing the carrying layer 18 adapted to the model of the vehicle
on the connecting layer 21.

Different vehicle models correspond to battery packs with different sizes. Find the
size of the corresponding battery pack according to the detected model, and then adjust
the first guide fork 23 to a predetermined position so that the distance between the first
guide forks 23 and the second guide fork 24 corresponds to the width of the battery
pack, the carrying layer 18 corresponds to the width of the battery pack, and the distance
between the fixed forks on the carrying layer corresponds to the width of the battery
pack of this model, so that the four guide forks on the mounting platform 16 can
accurately adapt to the battery pack, so as to install and remove the battery pack
smoothly.

If the detection in step 100 is manually operated, the movement of the first guide fork
23 is manually controlled, and the carrying layer 18 is manually selected.

If the detection in step 100 is automatically operated by a machine, the data of the
monitoring device is received by a control unit, and then a command is sent to the first
driver by the control unit to automatically adjust the moving positions of the first guide
fork 23. The control unit can be the control device of t battery replacement station
that uses the mounting platform 16, or the device with signal transmission and program
processing functions separately arranged on the mounting platform 16, or the like.

In the description of the invention, it should be understood that the azimuth or positional
relationship indicated by the terms "up", "down", "front", "back", "left", "right",
"vertical", "horizontal", "top", "bottom", "inside", "outside" is based on the azimuth or
positional relationship shown in the attached drawings, it is only for the convenience
of describing the invention and simplifying the description, rather than instructions
referred to in or implied devices or components must have a specific location, in a
specific orientation structure and operation, therefore cannot be interpreted as limiting

the invention, unless otherwise stated herein.

Although the specific embodiments of the present invention are described above, those
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skilled in the art should understand that these are only an example, and the protection
scope of the present invention is defined by the appended claims. Those skilled in the
art can make various amendments or modifications to these embodiments without
departing from the principle and essence of the present invention, but these amendments
and modifications all fall within the protection scope of the present invention.
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What is claimed is:

1.

10.

A mounting platform, wherein the mounting platform comprising: a tray and a
fixed plate;

the tray is used for carrying a battery, and the tray is provided on the fixed plate
and can move horizontally in a first direction relative to the fixed plate;

a first guide fork is provided on one side of the fixed plate, and the first guide
fork can move horizontally in a second direction perpendicular to the first
direction;

a second guide fork is provided on one side of the tray, and the second guide
fork can move horizontally in the second direction.

The mounting platform according to claim 1, wherein an extending first guide
rail 1s provided on one side of the fixed plate, the first guide fork is slidably
provided on the first guide rail.

The mounting platform according to claim 2, wherein a first driver is provided
on the fixed plate, the first driver is used for driving the first guide fork to slide
on the first guide rail.

The mounting platform according to claim 3, wherein the first driver is any one
of a pulley driver, a screw nut driver, and a linear motor.

The mounting platform according to claim 1, wherein a second guide rail is
provided on the upper surface of the tray, the second guide fork is slidably
provided on the second guide rail.

The mounting platform according to claim 5, wherein the second driver is
provided on the tray, the second driver is used for driving the second guide fork
to slide on the second guide rail.

The mounting platform according to claim 6, wherein the second driver is any
one of a pulley driver, a screw nut driver, and a linear motor.

The mounting platform according to claim 1, wherein both sides of the fixed
plate are provided with the first guide fork;

and/or,
both sides of the tray are provided with the second guide fork.

A battery replacement device, wherein the battery replacement device
comprising the mounting platform according to any one of claims 1-8 and a
lifting mechanism, the lifting mechanism is used for lifting the fixed plate.

A control method, wherein the control method is used for controlling the
mounting platform according to any one of claims 1-8; the control method

includes the following steps:
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11.

12.

13.

14.

15.

16.

17.

18.

Step 1: detecting the model of the vehicle;

Step 2: controlling moving positions of the first guide fork and the second guide
fork according to result of the detecting.

A mounting platform, wherein the mounting platform comprising: a tray and a
fixed plate;

the tray is used for carrying a battery;

the tray is provided on the fixed plate and can move horizontally in a first
direction relative to the fixed plate;

a first guide fork is provided on one side of the fixed plate, and the first guide
fork can move horizontally in a second direction perpendicular to the first
direction;

the tray comprises a carrying layer and a connection layer. The connection
layer is provided on the fixed plate and can move horizontally relative to the
fixed plate, the carrying layer is detachably provided on the connection layer,
and a fixed guide fork is provide on the carrying layer.

The mounting platform according to claim 11, wherein an extending first guide
rail 1s provided on one side of the fixed plate, the first guide fork is slidably
provided on the first guide rail.

The mounting platform according to claim 12, wherein a first driver is provided
on the fixed plate, the first driver is used for driving the first guide fork to slide
on the first guide rail.

The mounting platform according to claim 13, wherein the first driver is any
one of a pulley driver, a screw nut driver, and a linear motor.

The mounting platform according to claim 11, wherein an elastic part is
provided on the connection layer, the carrying layer is placed on the elastic part.

The mounting platform according to claim 15, wherein the elastic part is a
spring.

A battery replacement device, wherein the battery replacement device
comprising a lifting mechanism and the mounting platform according to any
one of claims 11-16, the lifting mechanism is used for lifting the fixed plate.

A control method, wherein the control method is used for controlling the
mounting platform according to any one of claims 11-16; the control method
includes the following steps:

Step 1: detecting the model of the vehicle;

Step 2: controlling moving positions of the first guide fork according to result

of the detecting, and installing the carrying layer adapted to the model of the
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vehicle on the connecting layer.
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