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(54) TRAY AND TRAY DEVICE

(57) Disclosed is a pallet and a pallet device. The
pallet comprises: a support plate; a first restraining block
provided on the support plate; a moving assembly com-
prising a moving seat and a positioning member, the
moving seat being slidably provided on the support plate
in a first direction to cooperate with the first restraining
block to clamp or release a workpiece, and the position-
ing member being movably provided on the moving seat
in a second direction to switch between a first position
and a second position relative to the moving seat; where-
in the support plate is provided with at least two position-
ing hole groups which are spaced apart from each other
in the first direction, and each positioning hole group
comprises at least one positioning hole arranged in a
third direction; when the positioning member is in the first
position, the positioning member is capable of selectively
inserting into one of the positioning hole groups, and
when the positioning member is in the second position,
the positioning member is detached from the positioning
hole group; and the first direction, the second direction,
and the third direction intersect with each other.
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Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present disclosure claims priority to a Chi-
nese patent application No. 202222421886.X filed with
the CNIPA on September 13, 2022 and entitled "PALLET
AND PALLET DEVICE", which is hereby incorporated by
reference in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the technical
field of battery manufacturing equipment, and particularly
to a pallet and a pallet device.

BACKGROUND

[0003] A battery module includes a plurality of battery
cells, and when assembling the battery module, each
battery cell is placed into the pallet, and the pallet pro-
vides positioning for the battery module. The pallet is
conveyed by a conveying mechanism and enters each
processing station on a battery module assembly equip-
mentin sequence to complete the assembly of the battery
module.

[0004] The pallet generally includes a support plate, a
first restraining block and a moving assembly, the first
restraining block is fixed to the support plate, and the
moving assembly is movable relative to the support plate.
The battery module is provided between the first restrain-
ing block and the moving assembly. The moving assem-
bly may move in a direction approaching the first restrain-
ing block so as to clamp and position the battery module.
[0005] In the related technologies, in order to position
battery modules of different lengths, the moving assem-
bly is provided with a screw rod and a pressing block, the
pressing block is connected to one end of the screw rod,
and the other end of the screw rod is provided with a
cooperating hole. The positioning pin is connected to a
motor, and may be inserted into the cooperating hole. The
motor drives the positioning pin to rotate, and then rota-
tion of the screw rod allows the pressing block to move in
the direction approaching the first restraining block; the
pressing block and the first restraining block cooperate to
clamp the battery module. In this way, since the control
system cannot determine how many degrees by which
the motor has rotated when the positioning pin is inserted
into the cooperating hole, it is impossible to accurately
calculate how many more degrees the motor needs to
rotate to move the pressing block to a preset position so
as to clamp the battery module together with the first
restraining block, resulting in poor positioning accuracy.

SUMMARY

[0006] The present disclosure is intended to alleviate
or solve, at least in part, at least one of the above-men-
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tioned problems.

[0007] According to an aspect of the present disclo-
sure, the present disclosure proposes a pallet, including:
a support plate; a first restraining block provided on the
support plate; a moving assembly including a moving
seat and a positioning member, the moving seat being
slidably provided on the support plate in a first direction
and being capable of approaching or moving away from
the first restraining block to cooperate with the first re-
straining block to clamp or release a workpiece, and the
positioning member being movably provided on the mov-
ing seat in a second direction to switch between a first
position and a second position relative to the moving
seat; wherein the support plate is provided with at least
two positioning hole groups which are spaced apart from
each otherin the first direction, and each positioning hole
group includes at least one positioning hole arrangedina
third direction; when the positioning member is in the first
position, the positioning member is capable of selectively
inserting into one of the positioning hole groups, and
when the positioning member is in the second position,
the positioning member is detached from the positioning
hole group; and the first direction, the second direction,
and the third direction intersect with each other.

[0008] Optionally, the moving assembly further in-
cludes: an elastic member provided between the moving
seat and the positioning member for providing a preload-
ing force to the positioning member so that the positioning
member is inserted into the positioning hole group.
[0009] Optionally, the positioning member includes: a
connecting seat and a positioning pin, the positioning pin
being connected to the connecting seat and being cap-
able of inserting through the moving seat; the moving
assembly further includes a connecting rod which in-
cludes a rod body and a head connected to each other,
the rod body extends in the second direction, and one end
of the rod body distal to the head passes through the
connecting seat to be fixedly connected to the moving
seat; the elastic member is sleeved onto the rod body and
abuts between the head of the connecting rod and the
connecting seat.

[0010] Optionally, the positioning member has a co-
operating hole opened in the third direction, and the
cooperating hole is configured to allow insertion of an
external equipment, so as to enable the positioning
member to switch between the first position and the
second position.

[0011] Optionally, the positioning hole is a waist-
shaped hole extending in the third direction.

[0012] Optionally, the moving seat includes: a seat
body slidably connected to the support plate; a pressing
block provided on the seat body; an abutting block con-
nected to the pressing block and cooperating with the first
restraining block to clamp or release the workpiece.
[0013] Optionally, the moving assembly further in-
cludes: a fixing member and an adjusting member, the
fixing member fixing the pressing block to the seat body,
and the adjusting member abutting against a side of the
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pressing block that is distal to the first restraining block;
[0014] when the fixing member releases the pressing
block, the adjusting member is turned to adjust a spacing
between the pressing block and the first restraining block.
[0015] Optionally, the pallet further includes: two sup-
porting blocks, which are spaced apart from each otherin
the third direction, and are provided on the same surface
of the support plate as the first restraining block and the
moving assembly, each of the supporting blocks includes
at least two second restraining blocks spaced apart from
each other in the first direction, and the second restrain-
ing blocks included in the two supporting blocks are in
one-to-one opposition in the third direction.

[0016] According to another aspect of the present dis-
closure, the present disclosure proposes a pallet device,
including: the pallet and the adjusting mechanism ac-
cording to any one of the above, the adjusting mechanism
is capable of cooperating with the positioning member to
enable the positioning member to switch between the first
position and the second position, and is capable of driving
the moving assembly to move in the first direction relative
to the support plate.

[0017] Optionally, the positioning member has a co-
operating hole opened in the third direction; the adjusting
mechanism includes: a first driving member, and a sec-
ond driving member connected to the first driving mem-
ber; a third driving member connected to the second
driving member, and an insertion pin connected to the
third driving member;

[0018] thefirstdriving member is capable of driving the
second driving member, the third driving member and the
insertion pin to move in the first direction, the second
driving member is capable of driving the third driving
member and the insertion pin to move in the second
direction, and the third driving member is capable of
driving the insertion pin to move in the third direction to
insert into or detach from the cooperating hole.

[0019] Therefore, in the pallet and the pallet device
proposed by the present disclosure, by locking the posi-
tion of the moving seat by inserting the positioning mem-
ber into the positioning hole group, it is possible to allow
the moving seat to move accurately to the preset position
so as to cooperate with the first restraining block to clamp
the battery module, which improves the positioning ac-
curacy compared with the prior art.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The foregoing and/or additional aspects and
advantages of the present disclosure will become appar-
ent and understandable from the description of the em-
bodiment in conjunction with the accompanying draw-
ings below, wherein:

FIG. 1 shows a top view of a pallet device according
to one embodiment of the present disclosure;

FIG. 2 shows a front view of a pallet of the pallet
device according to one embodiment of the present
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disclosure;

FIG. 3 shows a top view of the pallet of the pallet
device according to one embodiment of the present
disclosure;

FIG. 4 shows the left view of the pallet of the pallet
device according to one embodiment of the present
disclosure;

FIG. 5 shows a front view of a partial structure of the
pallet device according to one embodiment of the
present disclosure;

FIG. 6 shows a left view of the partial structure of the
pallet of the pallet device according to one embodi-
ment of the present disclosure;

FIG. 7 shows a top view of the partial structure of the
pallet of the pallet device according to one embodi-
ment of the present disclosure;

FIG. 8 shows a structural diagram of a positioning
member of a moving assembly of the pallet accord-
ing to one embodiment of the present disclosure;
FIG. 9 shows a top view of an adjusting mechanism
of the pallet device according to one embodiment of
the present disclosure;

FIG. 10 shows a left view of the adjusting mechanism
of the pallet device according to one embodiment of
the present disclosure.

Description of reference signs:
[0021]

pallet device 1000;

pallet 100;

support plate 10; positioning hole group 11; position-
ing hole 111; elevation hole 12;

first restraining block 20; moving assembly 30;
moving seat 31; seat body 311; body 3111; connect-
ing block 3112; pressing block 312; abutting block
313;

positioning member 32; connecting seat 321; posi-
tioning pin 322; cooperating part 323; cooperating
hole 3231;

fixing member 33; adjusting member 34; elastic
member 35;

connecting rod 36; head 361; rod body 362;
supporting block 40; second restraining block 41;
first slider 50; first guide rail 60;

conveying mechanism 200; blocking cylinder 201;
adjusting mechanism 300;

first driving member 301; second driving member
302; third driving member 303; insertion pin 304; first
mounting seat 305; second mounting seat 306; third
mounting seat 307; first restraining member 308;
second restraining member 309.

DETAILED DESCRIPTION

[0022] Inorderto make the above objects, features and
advantages of the present disclosure more clearly under-
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stood, specific embodiments of the present disclosure
will be described in detail below with reference to the
accompanying drawings. In a following description, nu-
merous specific details are set forth in order to provide a
thorough understanding of the present disclosure. How-
ever, the present disclosure can be implemented in many
other ways different from those described here, and
those skilled in the art can make similar improvements
without violating a connotation of the present disclosure.
Therefore, the present disclosure is not limited by the
specific embodiments disclosed below.

[0023] In the description of the present disclosure, it
should be understood that, an orientation or positional
relationship indicated by terms "center", "longitudinal”,
"lateral", "length”, "width", "thickness", "upper", "lower",
"front", "back", "left", "right", "vertical", "horizontal", "top",
"bottom", inner", "outer", "clockwise", "counterclock-
wise", "axial", "radial", "circumferential" is based on the
orientation or positional relationship shown in the accom-
panying drawings, and is only for convenience of describ-
ing the present disclosure and simplifying the description,
rather than indicating or implying that a device or element
referred to must be provided with a particular orientation,
be constructed and operate in a particular orientation,
and therefore should not be understood as a limitation to
the present disclosure.

[0024] In addition, terms "first" and "second" are only
used for descriptive purposes and should not be under-
stood as indicating or implying relative importance or
implying a number of indicated technical features. There-
fore, a feature delimited with "first", "second" may ex-
pressly or implicitly include at least one of those features.
In a description of the present disclosure, "a plurality”
means at least two, such as two, three, etc., unless
expressly and specifically defined otherwise.

[0025] Inthe presentdisclosure, unless expressly spe-
cified and limited otherwise, terms "installed", "commu-
nicated", "connected", "fixed" and other terms should be
interpreted in a broad sense, for example, it can be a fixed
connection, a detachable connection, or an integrated
connection; it can be a mechanical connection or an
electrical connection; it can be directly connected, or
indirectly connected through an intermediate medium,
and it can be an internal communication between two
elements or an interaction relationship between the two
elements, unless otherwise explicitly defined. For those
of ordinary skill in the art, specific meanings of the above
terms in the present disclosure can be understood ac-
cording to specific situations.

[0026] Inthe presentdisclosure, unless expressly sta-
ted and defined otherwise, afirst feature "on" or "under" a
second feature may be that the first feature is in direct
contact with the second feature, or the first feature and
the second feature are indirectly contacted through an
intermediary. In addition, the first feature being "above",
"over"and "on" the second feature may mean that the first
feature is directly above or obliquely above the second
feature, or simply means that the first feature is on a
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higher horizontal level than the second feature. The first
feature being "below", "under" and "beneath" the second
feature may mean that the first feature is directly below or
obliquely below the second feature, or simply means that
the first feature is on a lower horizontal level than the
second feature.

[0027] It should be noted that when an element is
referred to as being "fixed to" or "provided on" another
element, it can be directly on another element, or there
may be an intervening element therebetween. When an
element is referred to as being "connected" to another
element, it can be directly connected to another element
or intervening elements may also be present. Terms
"vertical", "horizontal", "upper”, "lower", "left", "right"
and similar expressions used here are only forillustration
purposes rather than indicating the only implementation.
[0028] Referring to FIG. 1, an embodiment of the pre-
sent disclosure provides a pallet device 1000, including a
pallet 100 configured for positioning a workpiece.
Further, the pallet device 1000 further includes a con-
veying mechanism 200 configured for conveying the
pallet 100 to convey the workpiece located on the pallet
100 to a corresponding station for performing a corre-
sponding operation.

[0029] Specifically, the conveying mechanism 200 is
provided with a blocking cylinder 201, which is configured
for blocking the pallet 100 to keep it stationary at a preset
position.

[0030] Below, the pallet device 1000 of the present
disclosure will be described in detail by taking the pallet
device 1000 applied to positioning and conveying the
battery module as an example. However, this description
does not limit the protection scope of the present dis-
closure, i.e., in other embodiments, it is possible that the
workpiece is not a battery module, and may be deter-
mined depending on needs.

[0031] In an embodiment, referring to FIGs. 2-4, the
pallet 100 includes a support plate 10, a first restraining
block 20, and a moving assembly 30. The first restraining
block 20 is fixedly provided on the support plate 10, and
the moving assembly 30 is slidably provided on the
support plate 10 in a first direction and is capable of
approaching or moving away from the first restraining
block 20 so as to cooperate with the first restraining block
20 to clamp or release the battery module. Thatis, when it
is necessary to clamp and position the battery module,
the battery module is placed between the first restraining
block 20 and the moving assembly 30, and the moving
assembly 30 approaches the first restraining block 20 in
the first direction to clamp the battery module. The first
direction may be the X direction in FIG. 1. When it is
necessary to release the battery module, the moving
assembly 30 moves away from the first restraining block
20 in the first direction to release the battery module, so
as to facilitate removal of the battery module from the
support plate 10.

[0032] Referring to FIGs. 5 to 7, the moving assembly
30 includes a moving seat 31 and a positioning member
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32. The moving seat 31 is slidably connected to the
support plate 10 in the first direction and cooperates with
the first restraining block 20 to clamp or release the
battery module. The positioning member 32 is movably
provided on the moving seat 31 in a second direction to
switch between a first position and a second position
relative to the moving seat 31. The first direction may be
the Z direction in FIG. 2.

[0033] The first direction intersects with the second
direction. Specifically, the first direction is perpendicular
to the second direction. The first direction is the X direc-
tion in FIG. 1. The second direction is the direction
perpendicular to the paper surface in FIG. 1, and is also
the Z direction in FIG 2.

[0034] Further, continuing toreferto FIG. 3, the support
plate 10 is provided with at least two positioning hole
groups 11 spaced apart from each other in the first
direction, and each positioning hole group 11 includes
one positioning hole 111 arranged in a third direction. The
firstdirection, the second direction, and the third direction
intersect with each other. Specifically, the first direction,
the second direction, and the third direction are mutually
perpendicular. The third directionis the Y directionin FIG.
1.

[0035] When the positioning member 32 is in the first
position, the positioning member 32 is capable of selec-
tively inserting into one of the positioning hole groups 11;
when the positioning member 32 is in the second posi-
tion, the positioning member 32 is detached from the
positioning hole group 11. Thus, the moving assembly 30
is controlled to move in the first direction to a positioning
hole group 11 matching the length of the battery module,
the positioning member 32 is inserted into the positioning
hole group 11, and the moving seat 31 cooperates with
the first restraining block 20 to position the battery mod-
ule, thereby accommodating battery modules of different
lengths. When there is no need to position the battery
module, the positioning member 32 only needs to be
detached from the positioning hole group 11.

[0036] Inthe pallet device 100 provided by the present
disclosure, by locking the position of the moving seat 31
by inserting the positioning member 32 into the position-
ing hole group 11, itis possible to allow the moving seat 31
to move accurately to the preset position so as to co-
operate with the first restraining block 20 to clamp the
battery module, which improves the positioning accuracy
compared with the prior art.

[0037] In an embodiment, the moving assembly 30 is
directly opposite to the first restraining block 20 in the first
direction, and when they clamp the battery module, it is
possible to ensure balanced force application on the
battery module, preventing damage to the battery mod-
ule.

[0038] Continuing toreferto FIG. 5, the moving seat 31
includes a seat body 311, a pressing block 312, and an
abutting block 313. The seat body 311 is slidably con-
nected to the support plate 10. The pressing block 312 is
provided on the seatbody 311, and the abutting block 313
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is connected to the pressing block 312 and cooperates
with the first restraining block 20 to clamp or release the
battery module. The seat body 311 is provided with a first
slider 50, while the support plate 10 is provided with afirst
guide rail 60. The seat body 311 is slidably connected to
the support plate 10 through the cooperation of the first
slider 50 with the first guide rail 60.

[0039] Further, continuing to referto FIG. 7, the moving
seat 31 includes at least two abutting blocks 313 spaced
apart from each other in the third direction.

[0040] It should be noted that in some other embodi-
ments, the moving seat 31 could include only one abut-
ting block 313, which is not limited herein.

[0041] Continuing to refer to FIG. 7, the moving as-
sembly 30 further includes a fixing member 33 and an
adjusting member 34. The fixing member 33 fixes the
pressingblock 312 to the seatbody 311, and the adjusting
member 34 abuts against a side of the pressing block 312
that is distal to the first restraining block 20. When the
fixing member 33 releases the pressing block 312, the
adjusting member 34 is turned to adjust a spacing be-
tween the pressing block 312 and the first restraining
block 20. By adjusting the spacing between the pressing
block 312 and the first restraining block 20 via the adjust-
ing member 34 so as to fine-tune the spacing between the
abutting block 313 and the first restraining block 20, it is
thus possible to ensure that the abutting block 313 co-
operates with the first restraining block 20 to clamp the
battery module.

[0042] Specifically, the pressing block 312 is provided
with a waist-shaped hole extending in the first direction.
The fixing member 33 is a fastening screw that passes
through the waist-shaped hole and the seat body 311 to
fix the two. When it is necessary to adjust the relative
positions of the pressing block 312 and the seatbody 311,
the fastening screw is loosened; the adjusting member
34 is an adjusting screw, and it is possible to adjust the
relative position of the pressing block 312 and the seat
body 311 by turning the adjusting screw.

[0043] Further, continuing to refer to FIGs. 5 and 7, to
facilitate the assembly of the adjusting member 34, the
seat body 311 includes a body 3111 and a connecting
block 3112. The connecting block 3112 is provided on the
seat body 311, and the adjusting member 34 is mounted
on the connecting block 3112. Of course, in some other
embodiments, the adjusting member 34 may be directly
mounted on the body 3111 with the connecting block 3112
omitted.

[0044] In an embodiment, the support plate 10 is pro-
vided with three positioning hole groups 11. When the
positioning member 32 is in the first position, it is capable
of selectively inserting into one of the three positioning
hole groups 11. By providing the support plate 10 with
three positioning hole groups 11, it is possible to clamp
battery modules of three different lengths. It should be
understood that, in some other embodiments, there is no
restriction to the number of the positioning hole groups 11
opened on the support plate 10. For example, two, or
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more than three positioning hole groups 11 may be
opened in the support plate 10.

[0045] The positioning hole 111 is a waist-shaped hole
extending in the third direction to allow the insertion of the
positioning member 32 into the positioning holes 111.
Referring to FIG. 8, the positioning member 32 includes a
connecting seat 321 and a positioning pin 322 connected
to the connecting seat 321. The connecting seat 321 is
provided on the pressing block 312, and the positioning
pin 322 pass through the pressing block 312 and the seat
body 311 and is provided in them. When the positioning
member 32 is in the first position, the positioning pin 322
may protrude from the seat body 311 and insert into the
positioning hole 111.

[0046] The number of the positioning pins 322 equals
to the number of the positioning holes 111 included in
each positioning hole group 11 so as to allow each
positioning pin 322 to insert into one positioning hole
111, thereby ensuring the positioning effect. To further
ensure the positioning effect, each positioning hole group
11 is provided to include at least two positioning holes 111
spaced apart from each other in the third direction, and
the number of the positioning pins 322 is also at least two.
[0047] Further, the seat body 311 is fixedly provided
with a linear bearing therein, and the positioning pin 322
is provided in the linear bearing and slidably connected
thereto so as to improve the positioning accuracy.
[0048] It should be noted herein that although the
positioning pin 322 is inserted into the pressing block
312 and the seat body 311, it does not interfere with the
relative positions of the pressing block 312 and the seat
body 311 when adjusting the relative position.

[0049] Inanembodiment, continuing to referto FIGs. 5
and 6, the moving assembly 30 further includes an elastic
member 35, which is provided on the moving seat 31 and
is configured for providing a preloading force to the
positioning member 32 to enable the positioning member
32 to be inserted into the positioning hole group 11.
Specifically, the moving assembly 30 further includes a
connecting rod 36 which includes a rod body 362 and a
head 361 connected to each other, the rod body 362
extends in the second direction, and one end of the rod
body 362 distal to the head 361 passes through the
connecting seat 321 and the pressing block 312 to be
fixedly connected to the seat body 311. The elastic
member 35 is sleeved onto the rod body 362 and abuts
between the head 361 of the connecting rod 36 and the
connecting seat 321. In this way, when an external force
causes the positioning member 32 to switch from the first
position to the second position, the elastic member 35
accumulates energy, and when the external force dis-
appears, the positioning member 32 switches from the
second position to the first position and stays there under
the action of the elastic member 35. At the same time,
since the rod body 362 passes through the connecting
seat 321, it also serves to guide the movement of the
connecting seat 321.

[0050] In a specific embodiment, there are provided a
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plurality of the connecting rods 36 and the elastic mem-
bers 35, with the elastic members 35 being springs,
where each spring is sleeved onto one connecting rod
36. Of course, in some other specific embodiments, the
number of connecting rods 36 and elastic members 35 is
not limited, and the type of elastic member 35 is also not
limited.

[0051] Inan embodiment, continuing to refer to FIG. 8,
the positioning member 32 further includes a cooperating
part 323, which is connected to the connecting seat 321
and has a cooperating hole 3231 opened in the third
direction. The cooperating hole 3231 is configured to
allow insertion of an external equipment, so as to enable
the positioning member 32 to switch between the first
position and the second position. Specifically, the coop-
erating hole 3231 penetrates through the cooperating
part 323 in the third direction and is opened therein.
[0052] Further, the cooperating hole 3231 is provided
as a waist-shaped hole extending in the second direction
to facilitate the insertion of an external device.

[0053] Inanembodiment, continuing to refer to FIG. 3,
the pallet 100 further includes two supporting blocks 40,
which are spaced apart from each other in the third
direction, and are provided on the same surface of the
support plate 10 as the first restraining block 20 and the
moving assembly 30. Each of the supporting blocks 40
includes atleast two second restraining blocks 41 spaced
apart from each other in the first direction, and the second
restraining blocks 41 included by the two support plates
10 are in one-to-one opposition in the third direction. In
this way, the battery module is placed between the two
supporting blocks 40, and the second restraining blocks
41 in one-to-one opposition in the third direction may
position the battery module from two sides thereof.
[0054] Continuing to refer to FIG. 1, the pallet device
1000 further includes an adjusting mechanism 300,
which is capable of cooperating with the positioning
member 32 to enable the positioning member 32 to
switch between the first position and the second position,
and is capable of driving the moving assembly 30 to move
in the first direction relative to the support plate 10.
[0055] Referring to FIGs. 9 and 10, the adjusting me-
chanism 300 includes a first driving member 301, a
second driving member 302, a third driving member
303, and an insertion pin 304. The second driving mem-
ber 302 is mounted on the first driving member 301, the
third driving member 303 is connected to the second
driving member 302, and the insertion pin 304 is con-
nected to the third driving member 303. The first driving
member 301 may drive the second driving member 302,
the third driving member 303, and the insertion pin 304 to
move in the first direction. The second driving member
302 may drive the third driving member 303 and the
insertion pin 304 to move in the second direction. The
third driving member 303 may drive the insertion pin 304
to move in the third direction to insert into or detach from
the cooperating hole 3231.

[0056] Whenitis necessary forthe positioning member
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32 to detach from one positioning hole group 11 to insert
into another positioning hole group 11, the third driving
member 303 acts to drive the insertion pin 304 to perform
forward movement in the third direction to insert into the
cooperating hole 3231. The second driving member 302
acts to drive the third driving member 303 and the inser-
tion pin 304 to perform forward movement in the second
direction, causing the positioning pin 322 to detach from
the positioning hole group 11. The first driving member
301 acts to drive the second driving member 302, the
third driving member 303, and the insertion pin 304 to
move in the first direction, causing the moving assembly
30 to move relative to the support plate 10. When the
moving assembly 30 moves to the preset position, the
second driving member 302 acts to drive the third driving
member 303 and the insertion pin 304 to perform reverse
movement in the second direction, causing the position-
ing pin 322 to insert into another positioning hole group
11. The third driving member 303 acts to drive the inser-
tion pin 304 to perform reverse movement in the third
direction to detach from the cooperating hole 3231. At this
point, the positioning member 32 remains in the first
position due to the action of the elastic member 35.
[0057] The first driving member 301 uses a servo-
driven component, which ensures the movement preci-
sion of the moving assembly 30.

[0058] Further, the adjusting mechanism 300 further
includes a first mounting seat 305, a second mounting
seat 306, and a third mounting seat 307. The first mount-
ing seat 305 is connected to a first drive end of the first
driving member 301, the second driving member 302 is
fixedly provided on the first mounting seat 305, the sec-
ond mounting seat 306 is connected to a second drive
end of the second driving member 302, the third driving
member 303 is fixedly provided on the second mounting
seat 306, the third mounting seat 307 is connected to a
third drive end of the third driving member 303, and the
insertion pin 304 is fixedly provided on the third mounting
seat 307. In this way, it is possible to facilitate the as-
sembly of each component of the adjusting mechanism
300.

[0059] Preferably, the adjusting mechanism 300
further includes a second slider and a second guide rail.
The second guide rail is provided on the first mounting
seat 305, the second slider is provided on the second
mounting seat 306, and the second mounting seat 306 is
slidably connected to the first mounting seat 305 via the
cooperation of the second slider and the second guide
rail. The adjusting mechanism 300 further includes a third
slider and a third guide rail. The third slider is provided on
the third mounting seat 307, the third guide rail is provided
on the second mounting seat 306, and the third mounting
seat 307 is slidably connected to the second mounting
seat 306 via the cooperation of the third slider and the
third guide rail.

[0060] The adjusting mechanism 300 further includes
a first restraining member 308 and a second restraining
member 309. The first restraining member 308 is con-
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figured for restraining the position of the insertion pin 304
to move in the second direction, and the second restrain-
ing member 309 is configured for restraining the position
of the insertion pin 304 to move in the third direction.
[0061] In an embodiment, to facilitate the reliable in-
sertion of the insertion pin 304 into the cooperating hole
3231, the support plate 10 of the pallet 100 is further
opened with a elevation hole 12. Before inserting the
insertion pin 304 into the cooperating hole 3231, a jacking
pin from the jacking mechanism is inserted into this
elevation hole 12 to drive the pallet 100 to detach from
the conveying mechanism 200, ensuring the repeatable
positioning accuracy of the pallet 100. This jacking me-
chanism may be driven by a pneumatic cylinder.

[0062] Another embodiment of the present disclosure
also provides a pallet 100 included in the above pallet
device 1000.

[0063] The working principle of the pallet device 1000
provided by the embodiments of the present disclosure is
as follows:

In an initial state, the positioning pin 322 is inserted into
one of the positioning hole groups 11.

[0064] When itis necessary to clamp and position the
battery module, the first driving member 301 acts to drive
the second driving member 302, the third driving member
303 and the insertion pin 304 to move in the first direction
to reach the preset position. The third driving member
303 acts to drive the insertion pin 304 to perform forward
movement in the third direction to insert into the coop-
erating hole 3231. The second driving member 302 acts
todrive the third driving member 303 and the insertion pin
304 to perform forward movement in the second direc-
tion, causing the positioning pin 322 to detach from the
positioning hole group 11 and the elastic member 35 to
accumulate energy. The first driving member 301 acts
again to drive the second driving member 302, the third
driving member 303 and the insertion pin 304 to move in
the first direction, thereby driving the moving assembly
30 to move to an appropriate position and thus avoiding
interfering with the placement of the battery module on
the support plate 10. Once the battery module is placed
on the support plate 10, the first driving member 301 acts
again to drive the moving assembly 30 by means of the
insertion pin 304 to move to the preset position. The
second driving member 302 acts to drive the third driving
member 303 and the insertion pin 304 to perform reverse
movement in the second direction, causing the insertion
pin 304 to insert into the positioning hole group 11. The
third driving member 303 acts to drive the insertion pin
304 to perform reverse movement in the third direction to
detach from the cooperating hole 3231, and the position-
ing member 32 remains in the first position due to the
action of the elastic member 35.

[0065] It should be noted herein that when it is neces-
sary to position battery modules of different lengths, the
above steps may be repeated. Additionally, by operating
the adjusting member 34, it is possible to fine-tune the
abutting block 313 so as to facilitate clamping the battery
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module.

[0066] The technical features of the above embodi-
ments can be combined arbitrarily. In order to simplify
the description, all possible combinations of the technical
features in the above embodiments are not described.
However, as long as there is no contradiction in the
combination of these technical features, it should be
considered as a scope of this description.

[0067] The above embodiments only express several
embodiments of the present application, and the descrip-
tion is more specific and detailed, but it cannot be under-
stood as a limitation on the scope of the present applica-
tion. It should be noted that for those skilled in the art,
several modifications and improvements can be made
without departing from a concept of the present applica-
tion, which belong to a protective scope of the present
application. Therefore, the protective scope of the pre-
sent application shall be subject to the appended claims.

Claims
1. A pallet, characterized by comprising:

a support plate (10);

a first restraining block (20) provided on the
support plate (10);

a moving assembly (30) comprising a moving
seat (31) and a positioning member (32), the
moving seat (31) being slidably provided on the
support plate (10) in a first direction and being
capable of approaching or moving away from
the first restraining block (20) to cooperate with
the firstrestraining block (20) to clamp or release
a workpiece, and the positioning member (32)
being movably provided on the moving seat (31)
in a second direction to switch between a first
position and a second position relative to the
moving seat (31);

wherein the support plate (10) is provided with at
least two positioning hole groups (11) which are
spaced apart from each other in the first direc-
tion, and each positioning hole group (11) com-
prises at least one positioning hole (111) ar-
ranged in a third direction; when the positioning
member (32) is in the first position, the position-
ing member (32) is capable of selectively insert-
ing into one of the positioning hole groups (11),
and when the positioning member (32) is in the
second position, the positioning member (32) is
detached from the positioning hole group (11);
and the first direction, the second direction, and
the third direction intersect with each other.

2. The pallet according to claim 1, characterized in
that the moving assembly (30) further comprises:
an elastic member (35) provided between the mov-
ing seat (31) and the positioning member (32) for
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providing a preloading force to the positioning mem-
ber (32) so that the positioning member (32) is in-
serted into the positioning hole group (11).

3. The pallet according to claim 2, characterized in
that the positioning member (32) comprises:

a connecting seat (321) and a positioning pin
(322), the positioning pin (322) being connected
to the connecting seat (321) and being capable
of inserting through the moving seat (31);

the moving assembly (30) further comprises a
connecting rod (36) which comprises a rod body
(362) and a head (361) connected to each other,
the rod body (362) extends in the second direc-
tion, and one end of the rod body (362) distal to
the head (361) passes through the connecting
seat (321) to be fixedly connected to the moving
seat (31);

the elastic member (35) is sleeved onto the rod
body (362) and abuts between the head (361) of
the connecting rod (36) and the connecting seat
(321).

4. The pallet according to any one of claims 1 to 3,

characterized in that the positioning member (32)
has a cooperating hole (3231) opened in the third
direction, and the cooperating hole (3231) is config-
ured to allow insertion of an external equipment, so
as to enable the positioning member (32) to switch
between the first position and the second position.

5. The pallet according to any one of claims 1 to 4,
characterized in that the positioning hole (111) is a
waist-shaped hole extending in the third direction.

6. The pallet according to any one of claims 1 to 5,
characterized in that the moving seat (31) com-
prises:

a seat body (311) slidably connected to the
support plate (10);

apressing block (312) provided on the seat body
(311);

an abutting block (313) connected to the press-
ing block (312) and cooperating with the first
restraining block (20) to clamp or release the
workpiece.

7. The pallet according to claim 6, characterized in
that the moving assembly (30) further comprises:

a fixing member (33) and an adjusting member
(34), the fixing member (33) fixing the pressing
block (312) to the seat body (311), and the
adjusting member (34) abutting against a side
of the pressing block (312) that is distal to the
first restraining block (20);
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when the fixing member (33) releases the press-
ing block (312), the adjusting member (34) is
turned to adjust a spacing between the pressing
block (312) and the first restraining block (20).

8. The pallet according to any one of claims 1 to 7,
characterized in that the pallet further comprises:

two supporting blocks (40), which are spaced
apart from each other in the third direction, and 70
are provided on the same surface of the support
plate (10) as the first restraining block (20) and
the moving assembly (30),
each of the supporting blocks (40) comprises at
least two second restraining blocks (20) spaced 15
apart from each other in the first direction, and
the second restraining blocks (20) included in
the two supporting blocks (40) are in one-to-one
opposition in the third direction.

20

9. A pallet device, characterized by comprising:

the pallet according to any one of claims 1 to 8;

and

an adjusting mechanism (300), whichis capable 25
of cooperating with the positioning member (32)

to enable the positioning member (32) to switch
between the first position and the second posi-
tion, and is capable of driving the moving as-
sembly (30) to move in the first direction relative 30
to the support plate (10).

10. The pallet device according to claim 9, character-
ized in that the positioning member (32) has a
cooperating hole (3231) openedin the third direction; 35
the adjusting mechanism (300) comprises:

a first driving member (301), and a second driv-

ing member (302) connected to the first driving
member (301); 40
a third driving member (303) connected to the
second driving member (302), and an insertion

pin (304) connected to the third driving member
(303);

the first driving member (301) is capable of 45
driving the second driving member (302), the
third driving member (303) and the insertion pin
(304) to move in the first direction, the second
driving member (302) is capable of driving the
third driving member (303) and the insertion pin 50
(304) to move in the second direction, and the
third driving member (303) is capable of driving

the insertion pin (304) to move in the third direc-

tion to insert into or detach from the cooperating
hole (3231). 55
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