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(57) ABSTRACT

The present disclosure provides a boom, a boom assembly
and a work machine. The work machine comprises a boom
support structure and the boom assembly connected to the
boom support structure, wherein the boom assembly com-
prises a plurality of first booms hinged to one another, at
least one of the first boom is the boom, the boom has a
box-type structure and comprises a body comprising a first
body portion and a second body portion, the first body
portion and the second body portion overlapping each other
to enclose and form the box-type structure. The boom can be
designed to have a light weight, and a split-type design
facilitates simplifying a mold, improving the versatility of a
mold, alleviating the inconsistent of thermal deformation of
the boom, and facilitating later maintenance.
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BOOM, BOOM ASSEMBLY AND WORK
MACHINE

[0001] This application claims priority to Chinese Patent
Application No. 2020106727335 filed with China National
Intellectual Property Administration on Jul. 14, 2020 and
entitled “Boom, Boom Assembly and Work Machine”, and
claims priority to Chinese Patent Application No.
2020213737784 filed with China National Intellectual Prop-
erty Administration on Jul. 14, 2020 and entitled “Boom,
Boom Assembly and Work Machine”, the entire contents of
which are herein incorporated by reference.

FIELD

[0002] The present disclosure relates to the technical field
of mechanical equipment, and in particular relates to a
boom, a boom assembly and a work machine.

BACKGROUND

[0003] At present, the boom of concrete pump truck is
mostly steel structure which is not conducive to lightweight
design, and the length of the boom is close to the limit. The
research on lightweight boom is mainly based on carbon
fiber composite and aluminum alloy, but at present, the
research on both is mainly based on single material integral
molding, such as pure carbon fiber composite boom and
carbon fiber foam sandwich composite boom. However, for
the boom formed by single material, the mold is complex,
the investment time for prophase process validation is long,
the efficiency is low, and the commonality of the mold is not
good. Each structural optimization requires a new adjust-
ment of the mold, which is not conducive to batch produc-
tion, and the boom can only be replaced in its entirety once
it is knocked, resulting in a large waste of material.

[0004] There are also some booms using composite struc-
ture, but because of the complex forces on the large and
small heads of the boom and the cylinder seat structure, and
the large difference in the coefficient of thermal expansion of
different materials in the composite structure. In the case of
large temperature differences in the working environment,
thermal deformation inconsistencies will occur, resulting in
pre-stress in the boom body, and in serious cases the boom
body may even bulge.

SUMMARY

[0005] The embodiments according to the present disclo-
sure aims to solve at least one of the technical problems
existing in the prior art or related art.

[0006] In view of this, one purpose of embodiments
according to the present disclosure is to provide a boom.
[0007] Another purpose of embodiments according to the
present disclosure is to provide a boom assembly.

[0008] Another purpose of embodiments according to the
present disclosure is to provide a work machine.

[0009] In order to achieve the above-mentioned purpose,
an embodiment of the first aspect of the present disclosure
provides a boom, comprising a box-type structure, wherein
the boom comprises: a body comprising a first body portion
and a second body portion, the first body portion and the
second body portion enclosing to form the box-type struc-
ture, wherein, the first body portion and the second body
portion overlap each other.
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[0010] In this embodiment, the first body portion and the
second body portion overlap each other, that is, the first body
portion and the second body portion are of a split structure.
The two are connected together in an overlapping manner,
the first body portion and the second body portion may be
formed separately and then assembled together. The split
structure is beneficial to greatly simplify the mold for
production and improve the versatility of the mold. When
the structure of boom is changed, it is not necessary to adjust
the mold every time, which is beneficial to shorten the
development time and improve the production efficiency in
the early stage, and facilitate the batch production of the
boom. In addition, when damage such as knock occurs to
one of the first body portion and the second body portion
using the split structure, only one of the damaged body
needs to be replaced, and not all of the body needs to be
replaced, which is advantageous in saving materials and
reducing waste.

[0011] Furthermore, the first body portion and the second
body portion overlap each other, which is advantageous in
that they can be fixed by means of mechanical connection or
the like without heat processing. That is, when the first body
portion and the second body portion are fixedly connected to
each other, there is no thermal processing, and it is advan-
tageous to reduce thermal deformation or high-temperature
damage of both. Therefore, the first body portion and the
second body portion can use a relatively light and thin
structure corresponding to the connection mode of the
non-thermal processing, thereby facilitating the weight
reduction of the boom and achieving the purpose of light
weight reduction of the boom. The overlapping manner also
allows the first body portion and the second body portion to
have a small amount of inconsistent deformation, that is,
different material bodies can be used for the first body
portion and the second body portion, which is beneficial to
improve the convenience of material selection for the first
body portion and the second body portion.

[0012] Inthe above-mentioned embodiment, the first body
portion comprises a first horizontal plate, a first side plate
and a second side plate which are integrally formed, the first
side plate and the second side plate are respectively located
at two sides of the first horizontal plate, the first side plate,
the first horizontal plate, and the second side plate form a
U-shaped structure, and the second body portion comprises
a second horizontal plate, a third side plate and a fourth side
plate which are integrally formed, the third side plate and the
fourth side plate are respectively located at two sides of the
second horizontal plate, and the third side plate, the second
horizontal plate and the fourth side plate form a U-shaped
structure, wherein, the first side plate and the third side plate
overlap each other, the second side plate and the fourth side
plate overlap each other.

[0013] Inthe above-mentioned embodiment, the first body
portion comprises a first horizontal plate, a first side plate
and a second side plate, and the body portion comprises a
second horizontal plate, a third side plate and a fourth side
plate, which are simple in structure and easy to overlap. The
first body portion and the second body portion are integrally
formed respectively, which is advantageous in ensuring the
strength of the first body portion and the second body
portion, simplifying the process, and improving the instal-
lation speed. The first body portion and the second body
portion are respectively U-shaped and are conveniently
overlapped.
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[0014] In the above-mentioned embodiment, at least one
of'the first side plate and the third side plate is provided with
a limiting portion; and/or at least one of the second side plate
and the fourth side plate is provided with a limiting portion,
the first body portion and the second body portion are
abutted via the limiting portion.

[0015] In this embodiment, the first body portion and the
second body portion are abutted via the limiting portion so
that the overlapping length of the two can be stably and
reliably limited. That is, when overlapping is performed, the
overlapping length of the two is fixed by the limiting action
of the limiting portion, and at which position the limiting
portion is set, the overlapping length can be brought to
which position. The limiting portion can also play a role of
positioning. When the first body portion and the second
body portion are connected by bolting, riveting, etc., posi-
tioning is performed through the limiting portion, so as to
facilitate the alignment of hole positions and save assembly
time. In addition, the limiting portion can also reduce the
shearing force on the first body portion and the second body
portion, so as to improve the stability and reliability of both
operations.

[0016] It is understood that the above-mentioned object
can be achieved by providing only one of the first side plate,
the second side plate, the third side plate and the fourth side
plate with a limiting portion.

[0017] Inthe above-mentioned embodiment, the third side
plate and the fourth side plate are respectively provided with
the limiting portion, and the limiting portion comprises an
overlapping step and an overlapping plate, the overlapping
step of the third side plate abuts the first side plate, the
overlapping step of the fourth side plate abuts the second
side plate, the overlapping plate of the third side plate and
the first side plate overlap each other, and the overlapping
plate of the fourth side plate and the second side plate
overlap each other; and/or the second side plate and the third
side plate are provided with the limiting portion, the limiting
portion comprises an overlapping step and an overlapping
plate, the overlapping step of the third side plate abuts the
first side plate, the overlapping step of the second side plate
abuts the fourth side plate, the overlapping plate of the third
side plate and the first side plate overlap each other and the
overlapping plate of the second side plate and the fourth side
plate overlap each other.

[0018] In this embodiment, the limiting portion comprises
an overlapping step and an overlapping plate, so that the
overlapped side plate can abut against each other via the
overlapping step, thereby achieving the limitation of the
overlapping length, and also achieving mutual support
between the first body portion and the second body portion.
The overlapping plate of the limiting portion facilitates
overlap with adjacent side plates to facilitate mechanical
connection and adhesive connection between two adjacent
side plates, that is, the first body portion and the second body
portion can be connected together without the need for
thermal processing.

[0019] Furthermore, the third side plate and the fourth side
plate are provided with a limiting portion, that is, both sides
of the second body portion are provided with a limiting
portion, which is beneficial to make the structure symmetri-
cal and the first body portion and the second body portion
uniformly stressed. The second side plate and the third side
plate are provided with a limiting portion respectively, that
is, one side of the first body portion is provided with a
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limiting portion, which makes the structure symmetrical,
saves materials and simplifies the structure. The second
body portion and the first body portion are similar in
structure, have similar or identical technical effects and the
description thereof will not be repeated here.

[0020] In any one of the above-mentioned embodiments,
the first body portion and the second body portion are
mechanically connected and bonded, and at least the first
body portion is a carbon fiber material body.

[0021] In this embodiment, the first body portion and the
second body portion are mechanically connected and
bonded, and such a connection manner does not require
heating; when connecting and fixing, there is no high
temperature, and the first connecting portion and the second
connecting portion are not thermally deformed, which is
advantageous for the first body portion and the second body
portion to use a relatively light and thin structure, thereby
achieving the purpose of light weight of the body. Further-
more, the simultaneous use of mechanical connection and
adhesive connection can achieve the purpose of being
removable between the first connecting portion and the
second body portion, so that in case of damage, it is easy to
replace and maintain, avoiding the replacement of all the
body, which is beneficial to saving materials. The simulta-
neous use of mechanical connection and adhesive connec-
tion can also help to improve the connection strength
between the first body portion and the second body portion,
and reduce the loose possibility of the connection position.
The mechanical connection includes but is not limited to
bolting, riveting, and snapping. At least the first body portion
uses carbon fiber material body, which can increase the
strength of the boom and reduce the weight of the boom,
thereby reducing the power required to drive the boom and
facilitating energy savings.

[0022] In any one of the above-mentioned embodiments,
the boom further comprises a first connecting portion
detachably connected to one end of the body; and a second
connecting portion detachably connected to another end of
the body, wherein, the first connecting portion is overlapped
with the first body portion and/or the second body portion,
and the second connecting portion is overlapped with the
first body portion and/or the second body portion.

[0023] In this embodiment, the first connecting portion
and the second connecting portion are detachably connected
to the body, so that the first connecting portion and the
second connecting portion with a complicated structure are
made of different materials from the body. In case of failure
or damage of the first connecting portion and the second
connecting portion, it is only necessary to replace the
damaged first connecting portion or second connecting
portion, and it is not necessary to repair or replace the entire
boom, so as to improve the convenience of maintenance and
repair of the boom. The force situation of the first connecting
portion and the second connecting portion is complicated,
and the structure thereof is also relatively complicated;
accordingly, the thermal deformation situation thereof is
also relatively complicated, and the removable connection
manner of the body is also beneficial to reduce the trans-
mission of the force thereof to the body, thereby reducing the
deformation of the body. The first connecting portion is
overlapped with the first body portion and/or the second
body portion, and the second connecting portion is over-
lapped with the first body portion and/or the second body
portion, that is, the first connecting portion and the body, and
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the second connecting portion and the body are also con-
nected in an overlapping manner. In this way, even if the
materials of the first connecting portion and the body, and
the second connecting portion and the body are different, the
connection can be effectively performed, and the flexibility
and convenience in selecting the materials of the first
connecting portion and the second connecting portion are
improved.

[0024] In the above-mentioned embodiment, the first con-
necting portion and the first body portion and/or the second
body portion are connected by a mechanical connection
and/or an adhesive connection, the second connection por-
tion and the first body portion and/or the second body
portion are connected by a mechanical connection and/or an
adhesive connection.

[0025] In this embodiment, the means of mechanical con-
nection and/or adhesive connection facilitate the removable
purpose between the first connecting portion and the body
and the removable purpose between the second connecting
portion and the body. The means of mechanical connection
includes, but is not limited to, bolting, riveting, and snap-
ping. It should be noted that the body comprises a first body
portion and a second body portion. Therefore, the connec-
tion between the first connecting portion, the second con-
necting portion and the body can be a connection only with
the first body portion of the body, a connection only with the
second body portion of the body, or a connection with both
the first body portion and the second body portion.

[0026] In the above-mentioned embodiment, the boom
further comprises a support seat provided on the second
connecting portion and provided with a connecting hole, at
least one of the first connecting portions, the second con-
necting portion and the support base is a steel body.
[0027] In this embodiment, the support seat supports the
boom, and the force thereof is also complicated, and there-
fore it is arranged on the second connecting portion for
replacement with the second connecting portion in case of
failure or damage, which is easy to maintain without replac-
ing the entire boom. The support seat is provided with a
connecting hole, so as to facilitate the connection with the
support structure on the work machine via the connecting
hole and fasteners, that is, the connection manner can use a
mechanical connection, so that the support seat can use a
material body different from the boom and the support
structure, and the connection process without the need for
thermal processing, so that the support seat and the boom are
not easy to deform. The connection of the connecting hole
also facilitates rotation of the support seat about the con-
necting hole and the fasteners in the connecting hole to
increase the motion range of the boom. By setting at least
one of the first connecting portion, the second connecting
portion and the support seat as steel body, it is advantageous
to ensure the strength of the first connecting portion or the
second connecting portion or the support seat, thereby
ensuring the operation reliability of the first connecting
portion, the second connecting portion and the support seat.
On the other hand, the steel raw materials are easy to be
obtained, easy to be mass-produced, easy to be exchanged
with the existing boom, and have good versatility, which is
beneficial to saving components and materials and reducing
waste.

[0028] An embodiment of the second aspect of the present
disclosure provides a boom assembly, comprising a plurality
of sections of a first boom hinged to each other, wherein at
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least one section of the first boom is the boom according to
any one of the embodiments in the first aspect.

[0029] In this embodiment, by using the boom of any one
of the above-mentioned embodiments, all the advantageous
effects of the above-mentioned embodiments are obtained,
and will not be described in detail herein. The first boom
hinged to each other facilitates rotation and extends the
working range of the boom assembly in all directions of
length, width and height.

[0030] An embodiment of the third aspect of the present
disclosure provides a work machine, comprising: a boom
support structure; the boom according to any one of above-
mentioned embodiments of the first aspect connected to the
boom support structure; or the boom assembly according to
any one of the above-mentioned embodiments in the second
aspect connected to the boom support structure.

[0031] In this embodiment, all the advantageous effects of
any one of the embodiments according to the first aspect are
provided by using the boom of any one of the embodiments
according to the first aspect, which will not be described in
detail herein. By using the boom assembly of any one of the
embodiments according to the second aspect, all the advan-
tageous effects of any one of the embodiments according to
the second aspect are achieved, and will not be described in
detail herein. By setting the boom support structure, it is
convenient to provide support for the boom or the boom
assembly, which is beneficial to ensure the stability and
reliability of the operation of the boom.

[0032] Additional aspects and advantages of the present
disclosure will become apparent in the following description
or will be learned by practice of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] FIG. 1 is a structure schematic diagram of main
view of a boom according to an embodiment of the present
disclosure;

[0034] FIG. 2 is a structure schematic diagram of sectional
view in A-A direction in FIG. 1;

[0035] FIG. 3 is a structure schematic diagram of top view
of a boom according to an embodiment of the present
disclosure;

[0036] FIG. 4 is a three-dimensional structure schematic
diagram of a first connecting portion of a boom according to
an embodiment of the present disclosure;

[0037] FIG. 5 is a three-dimensional structure schematic
diagram of a second connecting portion of a boom according
to an embodiment of the present disclosure;

[0038] FIG. 6 is a structure schematic block diagram of a
boom assembly according to an embodiment of the present
disclosure;

[0039] FIG. 7 is a structure schematic block diagram of a
work machine according to an embodiment of the present
disclosure;

[0040] FIG. 8 is a structure schematic block diagram of a
work machine according to an embodiment of the present
disclosure;

[0041] FIG. 9is a structure schematic diagram of sectional
view of a boom body according to an embodiment of the
present disclosure;

[0042] FIG. 10 is a structure schematic diagram of sec-
tional view of a boom body according to an embodiment of
the present disclosure; and
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[0043] FIG. 11 is a structure schematic diagram of sec-
tional view of a boom body according to an embodiment of
the present disclosure.
[0044] Wherein the correspondence between the reference
numbers and the part names in FIGS. 1 to 11 is as follows:
[0045] 1: boom; 10: body; 100: first body portion; 1000:
first horizontal plate; 1002: first side plate; 1004: sec-
ond side plate; 102: second body portion; 1020: second
horizontal plate; 1022: third side plate; 1024: fourth
side plate; 104: limiting portion; 1040: overlapping
step; 1042: overlapping plate; 12: first connecting por-
tion; 120: mounting hole; 14: second connecting por-
tion; 16: support seat; 160: connecting hole; 2: boom
assembly; 20: first boom; 3: work machine; 30: boom
support structure.

DETAILED DESCRIPTION OF THE
DISCLOSURE

[0046] In order that the above-mentioned objectives, fea-
tures and advantages of the present disclosure can be under-
stood more clearly, a further detailed description of the
present disclosure will be given below in connection with
the accompanying drawings and specific embodiments. It
should be noted that the embodiments of the present disclo-
sure and the features in the embodiments can be combined
with each other if there is no conflict.

[0047] In the following description, numerous specific
details are set forth in order to provide a thorough under-
standing of the present disclosure. However, the present
disclosure can also be implemented in other manners than
those described herein. Therefore, the protection scope of
the present disclosure is not limited to the specific embodi-
ments disclosed below.

[0048] Some embodiments of the present disclosure are
described below with reference to FIGS. 1 to 11.

[0049] As shown in FIGS. 1 to 5, an embodiment of the
present disclosure provides a boom 1, comprising a box-type
structure, wherein the boom 1 comprises: a body 10 com-
prising a first body portion 100 and a second body portion
102, the first body portion 100 and the second body portion
102 enclosing to form the box-type structure, wherein, the
first body portion 100 and the second body portion 102
overlap each other.

[0050] In this embodiment, the first body portion 100 and
the second body portion 102 overlap each other, that is, the
first body portion 100 and the second body portion 102 are
of a split structure. The two are connected together in an
overlapping manner, the first body portion 100 and the
second body portion 102 may be formed separately and then
assembled together. The split structure is beneficial to
greatly simplify the mold for production and improve the
versatility of the mold. When the structure of the boom is
changed, it is not necessary to adjust the mold every time,
which is beneficial to shorten the development time and
improve the production efficiency in the early stage, and
facilitate the batch production of the boom. In addition,
when damage such as knock occurs to one of the first body
portion 100 and the second body portion 102 using the split
structure, only one of the damaged body needs to be
replaced, and not all of the body 10 needs to be replaced,
which is advantageous in saving materials and reducing
waste.

[0051] Furthermore, the first body portion 100 and the
second body portion 102 overlap each other, which is
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advantageous in that they can be fixed by means of mechani-
cal connection or the like without heat processing. That is,
when the first body portion 100 and the second body portion
102 are fixedly connected to each other, there is no thermal
processing, and it is advantageous to reduce thermal defor-
mation or high-temperature damage of both. Therefore, the
first body portion and the second body portion can use a
relatively light and thin structure corresponding to the
connection mode of the non-thermal processing, thereby
facilitating the weight reduction of the boom and achieving
the purpose of light weight reduction of the boom. The
overlapping manner also allows the first body portion 100
and the second body portion 102 to have a small amount of
inconsistent deformation, that is, different material bodies
can be used for the first body portion 100 and the second
body portion 102, which is beneficial to improve the con-
venience of material selection for the first body portion 100
and the second body portion 102.

[0052] As shown in FIG. 2, in the above-mentioned
embodiments, both sides of the second body portion 102 are
provided with a limiting portion 104, and the first body
portion 100 and the second body portion 102 abut through
the limiting portion 104.

[0053] In particular, the first body portion 100 comprises
a first horizontal plate 1000, a first side plate 1002 and a
second side plate 1004 which are integrally formed, the first
side plate 1002 and the second side plate 1004 are respec-
tively located at two sides of the first horizontal plate 1000,
the first side plate 1002, the first horizontal plate 1000, and
the second side plate 1004 form a U-shaped structure, and
the second body portion 102 comprises a second horizontal
plate 1020, a third side plate 1022 and a fourth side plate
1024 which are integrally formed, the third side plate 1022
and the fourth side plate 1024 are respectively located at two
sides of the second horizontal plate 1020, and the third side
plate 1022, the second horizontal plate 1020 and the fourth
side plate 1024 form a U-shaped structure, wherein, the first
side plate 1002 and the third side plate 1022 overlap each
other, the second side plate 1004 and the fourth side plate
1024 overlap each other. One limiting portion 104 is pro-
vided on both sides of the second body portion 102, that is,
the third side plate 1022 and the fourth side plate 1024,
respectively.

[0054] Furthermore, the third side plate 1022 and the
fourth side plate 1024 are respectively provided with the
limiting portion 104, and the limiting portion 104 comprises
an overlapping step 1040 and an overlapping plate 1042, the
overlapping step 1040 of the third side plate 1022 abuts the
first side plate 1002, the overlapping step 1040 of the fourth
side plate 1024 abuts the second side plate 1004, the
overlapping plate 1042 of the third side plate 1022 and the
first side plate 1002 overlap each other, and the overlapping
plate 1042 of the fourth side plate 1024 and the second side
plate 1004 overlap each other.

[0055] In this embodiment, the first body portion 100 and
the second body portion 102 are abutted by the limiting
portion 104, so that the overlapping length of the two can be
stably and reliably limited. That is, when overlapping is
performed, the overlapping length of the two is fixed by the
limiting action of the limiting portion 104, and at which
position the overlapping step 1040 of the limiting portion
104 is set, the overlapping length can be brought to which
position. The limiting portion 104 can also play a role of
positioning. When the first body portion 100 and the second
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body portion 102 are connected by bolting, riveting, etc.,
positioning is performed through the limiting portion 104, so
as to facilitate the alignment of hole positions and save
assembly time. In addition, the limiting portion can also
reduce the shearing force on the first body portion 100 and
the second body portion 102, so as to improve the stability
and reliability of both operations.

[0056] As shown in FIG. 2, more specifically, the first
body portion 100 and the second body portion 102 have a
U-shaped cross-section, respectively. During assembly, the
U-shaped first body portion 100 and the U-shaped second
body portion 102 are interlocked and lapped to form a
box-shaped body 10. This is convenient to manufacture and
assemble, and has high assembly efficiency, and when one of
the first body portion 100 and the second body portion 102
is damaged, the damaged one can be replaced.

[0057] As shown in FIG. 9, in other embodiments, only
one side of the second body portion 102 is provided with a
limiting portion 104, that is, only the third side plate 1022 of
the second body portion 102 is provided with a limiting
portion 104.

[0058] As shown in FIG. 10, in further other embodi-
ments, one side of the first body portion 100 and one side of
the second body portion 102 are respectively provided with
a limiting portion 104. Specifically, the second side plate
1004 of the first body portion 100 is provided with a limiting
portion 104, and the third side plate 1022 of the second body
portion 102 is provided with a limiting portion 104.

[0059] As shown in FIGS. 9 and 10, the overlapping plate
1042 of the limiting portion 104 on the third side plate 1022
and the third side plate 1022 are not coplanar, but are parallel
to each other.

[0060] As shown in FIG. 11, in some embodiments, the
overlapping plate 1042 of the limiting portion 104 is copla-
nar with the corresponding side plate, for example, the
overlapping plate 1042 on the limiting portion 104 of the
third side plate 1022 is coplanar with the third side plate
1022 itself. The overlapping step 1040 projects from one
side of corresponding side plate to another side, resembling
a protruding platform.

[0061] In any one of the above-mentioned embodiments,
the first body portion 100 and the second body portion 102
are mechanically connected and bonded, and such a con-
nection manner does not require heating; when connecting
and fixing, there is no high temperature, and the first
connecting portion 12 and the second connecting portion 14
are not thermally deformed, which is advantageous for the
first body portion 100 and the second body portion 102 to
use a relatively light and thin structure, thereby achieving
the purpose of light weight of the body 10. Furthermore, the
simultaneous use of mechanical connection and adhesive
connection, can achieve the purpose of being removable
between the first connecting portion 12 and the second body
portion 102, so that in case of damage, it is easy to replace
and maintain, avoiding the replacement of all the body 10,
which is beneficial to saving materials. The mechanical
connection includes but is not limited to bolting, riveting,
and snapping.

[0062] In any one of the above-mentioned embodiments,
the first body portion 100 uses carbon fiber material body
which can increase the strength of the boom 1 and reduce the
weight of the boom 1, thereby reducing the power required
to drive the boom 1 and facilitating energy savings.
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[0063] In some embodiments, the first body portion 100
and the second body portion 102, that is, the body 10 is
entirely made of carbon fiber material body. The body 10 is
all made of carbon fiber material body, the first body portion
100 and the second body portion 102 are unified, and the
properties thereof are the same in all aspects, especially the
thermal deformation properties are the same. In the case of
large temperature difference in working environment, it is
beneficial to avoid the phenomenon of inconsistent thermal
deformation, reduce the pre-stress in the body of the boom
1, and improve the use safety of the boom 1.

[0064] As shown in FIG. 3, in any one of the above-
mentioned embodiments, the boom 1 further comprises a
first connecting portion 12 and a second connecting portion
14. The first connecting portion 12 is removably connected
to one end of the body 10. The second connecting portion 14
is removably connected to another end of the body 10. The
first connecting portion 12 and the second connecting por-
tion 14 have a complicated structure and can be made of
materials different from those of the body 10 in a detachable
connection manner. In case of failure or damage of the first
connecting portion 12 and the second connecting portion 14,
it is only necessary to replace the damaged first connecting
portion 12 or second connecting portion 14, and it is not
necessary to repair or replace the entire boom 1, so as to
improve the convenience of maintenance and repair of the
boom 1. The force situation of the first connecting portion 12
and the second connecting portion 14 is complicated, and the
structure thereof is also relatively complicated; accordingly,
the thermal deformation situation thereof is also relatively
complicated, and the removable connection manner with the
body 10 is also beneficial to reduce the transmission of the
force thereof to the body 10, thereby reducing the deforma-
tion of the body 10.

[0065] Furthermore, the first connecting portion 12 and
the body 10 overlap each other. The second connecting
portion 14 and the body 10 overlap each other.

[0066] In some embodiments, the first connecting portion
12 and the first body portion 100 overlap each other, and the
first connecting portion 12 and the first body portion 100 are
fixedly connected by means of mechanical connection and
adhesive connection. The second connecting portion 14 and
the first body portion 100 overlap each other, and the second
connecting portion 14 and the first body portion 100 are
fixedly connected by means of mechanical connection and
adhesive connection.

[0067] In other embodiments, the first connecting portion
12 and the second body portion 102 overlap each other; the
first connecting portion 12 and the second body portion 102
are fixedly connected by means of mechanical connection
and adhesive connection. The second connecting portion 14
and the second body portion 102 overlap each other; the
second connecting portion 14 and the second body portion
102 are fixedly connected by means of mechanical connec-
tion and adhesive connection.

[0068] In other embodiments, the first connecting portion
12 and the first body portion 100 are overlapped with the
second body portion 102; the first connecting portion 12 and
the first body portion 100 are fixedly connected with the
second body portion 102 by means of mechanical connec-
tion and adhesive connection. The second connecting por-
tion 14 and the first body portion 100 are overlapped with
the second body portion 102; the second connecting portion
14 and the first body portion 100 are fixedly connected with



US 2023/0279679 Al

the second body portion 102 by means of mechanical
connection and adhesive connection.

[0069] In other embodiments, the first connecting portion
12 and the first body portion 100 are overlapped with the
second body portion 102; the first connecting portion 12 and
the first body portion 100 are fixedly connected with the
second body portion 102 by means of mechanical connec-
tion and adhesive connection. The second connecting por-
tion 14 and the first body portion 100 overlap each other; the
second connecting portion 14 and the first body portion 100
are fixedly connected by means of mechanical connection
and adhesive connection.

[0070] In further other embodiments, first connecting por-
tion 12 and the first body portion 100 are overlapped with
the second body portion 102, the first connecting portion 12
and the first body portion 100 are fixedly connected by
means of mechanical connection; the first connecting por-
tion 12 and the second body portion 102 are fixedly con-
nected by means of adhesive connection. The second con-
necting portion 14 are overlapped with the first body portion
100 and the second body portion 102, the second connecting
portion 14 and the first body portion 100 are fixedly con-
nected by means of mechanical connection, the second
connecting portion 14 and the second body portion 102 are
fixedly connected by means of adhesive connection.
[0071] As shown in FIG. 5, in the above-mentioned
embodiments, the boom further comprises a support seat 16
provided on the second connecting portion 14 and provided
with a connecting hole 160 to facilitate the connection with
the support structure on the work machine, at least one of the
first connecting portion 12, the second connecting portion 14
and the support base 16 is a steel body.

[0072] In this embodiment, the support seat 16 supports
the boom 1, and the force thereof is also complicated, and
therefore it is arranged on the second connecting portion 14
for replacement with the second connecting portion 14 in
case of failure or damage, which is easy to maintain without
replacing the entire boom 1. By setting at least one of the
first connecting portion 14, the second connecting portion 14
and the support seat 16 as steel body, it is advantageous to
ensure the strength of the first connecting portion or the
second connecting portion or the support seat, thereby
ensuring the operation reliability of the first connecting
portion 12, the second connecting portion 14 and the support
seat 16. On the other hand, the steel raw materials are easy
to be obtained, easy to be mass-produced, easy to be
exchanged with the existing boom 1, and have good versa-
tility, which is beneficial to saving components and materials
and reducing waste.

[0073] In some embodiments, the support seat 16 is con-
nected to the hydraulic cylinder via the connecting hole 160
and a fastener, which may also be referred to as a cylinder
base; through the connection with the hydraulic cylinder, the
boom 1 can be easily lifted or lowered through the extension
and shortening of the hydraulic cylinder.

[0074] As shown in FIG. 6, an embodiment of the second
aspect of the present disclosure provide a boom assembly 2,
comprising a plurality of sections of a first boom 20 hinged
to each other, wherein at least one section of the first boom
20 is the boom 1 according to any one of the embodiments
in the first aspect.

[0075] In this embodiment, by using the boom 1 of any
one of the above-mentioned embodiments, all the advanta-
geous effects of the above-mentioned embodiment are
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obtained, and will not be described in detail herein. The first
boom 1 hinged to each other facilitates rotation and extends
the working range of the boom assembly 2 in all directions
of length, width and height.

[0076] In some embodiments, the first boom 20 is all
booms 1. In other embodiments, in the plurality of sections
of the first boom 20, only a part of them is boom 1.

[0077] As shown in FIG. 7, an embodiment of the third
aspect of the present disclosure provides a work machine 3,
comprising: a boom support structure 30; the boom 1
according to any one of above-mentioned embodiments of
the first aspect connected to the boom support structure 30.
As shown in FIG. 8, the boom assembly 2 according to any
one of the above-mentioned embodiments in the second
aspect connected to the boom support structure 30.

[0078] In this embodiment, all the advantageous effects of
any one of the embodiments according to the first aspect are
provided by using the boom 1 of any one of the embodi-
ments according to the first aspect, which will not be
described in detail herein. By using the boom assembly 2 of
any one of the embodiments according to the second aspect,
all the advantageous effects of any one of the embodiments
according to the second aspect are achieved, and will not be
described in detail herein. By setting the boom support
structure 30, it is convenient to provide support for the boom
1 or the boom assembly 2, which is beneficial to ensure the
stability and reliability of the operation of the boom 1.

[0079] The work machine 3 includes at least concrete
pump truck, crane and fire truck.

[0080] In some embodiments, the boom support structure
30 comprises a base provided on the body of the concrete
pump truck, and the base is connected to the first connecting
portion 12 of the boom 1.

[0081] In other embodiments, the boom support structure
30 comprises a hydraulic oil cylinder arranged on the body
of the concrete pump truck, and the hydraulic oil cylinder is
connected to the support seat 16 of the boom 1; in this case,
the support seat 16 is an oil cylinder seat.

[0082] According to the boom 1 provided by an embodi-
ment of the present disclosure, the embodiment is as fol-
lows:

[0083] 1) The large head, small head and cylinder seat
portion at both ends of the boom 1 uses steel structure.

[0084] 2) The middle box of the boom 1 uses pure
carbon fiber structure without carbon+aluminum struc-
ture.

[0085] 3) The steel structure and the carbon fiber struc-
ture are connected by mechanical connection+glue
joint.

[0086] As shown in FIGS. 1 and 3, it can be understood
that the first connecting portion 12 of the boom 1 is a large
head end, and the second connecting portion 14 of the boom
1 is a small head end. The body 10 of the boom 1 is a middle
box. As shown in FIGS. 4 and 5, a plurality of mounting
holes 120 are respectively provided on the large head end
and the small head end, to facilitate mechanical connection
with the middle box body or the body 10; the body 10 all use
carbon fiber material body. As shown in FIG. 3, the body 10
comprise an upper U-shaped carbon groove (the first body
portion 100) and a lower U-shaped carbon groove (the
second body portion 102) which are snap-fitted and over-
lapped to form a box body structure; the oil cylinder seat is
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arranged on the small head end and the large head end, the
small head end, the large head end and the oil cylinder seat
are all steel structures.

[0087] It should be noted that in this embodiment, the
support seat 16 is a cylinder seat, but the support seat 16 is
not limited to being a cylinder seat.

[0088] The advantages of this embodiment are as follows:

[0089] 1) The large head end, the small head end and the
oil cylinder seat portion of the boom uses steel struc-
ture, which can be interchanged with existing steel
boom and has good universality, and the steel structure
has been fully verified and high reliability.

[0090] 2) The middle box of the boom uses pure carbon
fiber structure (without carbon+aluminum structure),
which can avoid the inconsistent thermal deformation.

[0091] 3) The steel structure and the carbon fiber struc-
ture through mechanical connection+bonding, the
assembled structure is conducive to the later failure
maintenance, but also conducive to mass production,
and ultimately achieve the purpose of lightweight
design of the boom.

[0092] In other embodiments, the central box-type struc-
ture (the body 10) of the boom can be formed in other
configurations, for example by joining four panels of the
carbon fiber material body.

[0093] The embodiment of the present disclosure is illus-
trated in detail above in conjunction with the accompanying
drawings, according to the technical scheme of the present
disclosure, while realizing the lightweight design of the
boom, the split structure design is adopted, which is ben-
eficial to simplify the mold of the boom body, improve the
versatility of the mold, improve the inconsistent thermal
deformation of the boom, and facilitate the later mainte-
nance.

[0094] In the present disclosure, the terms “first”, “sec-
ond”, and “third” are used for the purpose of description
only, and cannot be understood as indicating or implying
relative importance; and the term “plurality” means two or
more, unless otherwise expressly defined. The terms
“installing”, “connected”, “connection”, “fixing” and the
like should be understood in a broad sense. For example,
“connection” may be a fixed connection, a removable con-
nection or an integral connection; and “connected” may
refer to direct connection or indirect connection through an
intermediary. A person of ordinary skills in the art could
understand the specific meaning of the terms in the present
disclosure according to specific situations.

[0095] In the description of the present disclosure, it
should be understood that the orientation or position rela-
tionships indicated by the terms “upper”, “lower”, “left”,
“right”, “front”, “back™ and the like are the orientation or
position relationships based on what is shown in the draw-
ings, are merely for the convenience of describing the
present disclosure and simplifying the description, and do
not indicate or imply that the device or unit referred to must
have a particular direction and is constructed and operated in
a specific orientation, and thus cannot be understood as the
limitation of the present disclosure.

[0096] In the description of the present specification, the
descriptions of the terms “one embodiment”, “some embodi-
ments” and “specific embodiments” and the like mean that
specific features, structures, materials or characteristics
described in conjunction with the embodiment(s) or example
(s) are included in at least one embodiment or example of the
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present disclosure. In the specification, the schematic rep-
resentation of the above terms does not necessarily refer to
the same embodiment or example. Moreover, the specific
features, structures, materials or characteristics described
may be combined in a suitable manner in any one or more
embodiments or examples.

[0097] The descriptions above are only preferred embodi-
ments of the present disclosure, which are not used to limit
the present disclosure. For a person skilled in the art, the
present disclosure may have various changes and variations.
Any modifications, equivalent substitutions, improvements
etc. within the spirit and principle of the present disclosure
shall all be included in the protection scope of the present
disclosure.

What is claimed is:

1. A boom comprising a box-type structure, wherein the

boom comprises:

a body (10) comprising a first body portion (100) and a
second body portion (102), the first body portion (100)
and the second body portion (102) enclosing to form
the box-type structure,

wherein the first body portion (100) and the second body
portion (102) overlap each other.

2. The boom according to claim 1, wherein

the first body portion (100) comprises a first horizontal
plate (1000), a first side plate (1002) and a second side
plate (1004) which are integrally formed, the first side
plate (1002) and the second side plate (1004) are
respectively located at two sides of the first horizontal
plate (1000), and the first side plate (1002), the first
horizontal plate (1000) and the second side plate (1004)
form a U-shaped structure,

the second body portion (102) comprises a second hori-
zontal plate (1020), a third side plate (1022) and a
fourth side plate (1024) which are integrally formed,
the third side plate (1022) and the fourth side plate
(1024) are respectively located at two sides of the
second horizontal plate (1020), and the third side plate
(1022), the second horizontal plate (1020) and the
fourth side plate (1024) form a U-shaped structure,

wherein the first side plate (1002) and the third side plate
(1022) overlap each other, the second side plate (1004)
and the fourth side plate (1024) overlap each other.

3. The boom according to claim 2, wherein

at least one of the first side plate (1002) and the third side
plate (1022) is provided with a limiting portion (104);
and/or at least one of the second side plate (1004) and
the fourth side plate (1024) is provided with a limiting
portion (104),

the first body portion (100) and the second body portion
(102) are abutted via the limiting portion (104).

4. The boom according to claim 3, wherein

the third side plate (1022) and the fourth side plate (1024)
are respectively provided with the limiting portion
(104), and the limiting portion (104) comprises an
overlapping step (1040) and an overlapping plate
(1042), the overlapping step (1040) of the third side
plate (1022) abuts the first side plate (1002), the over-
lapping step (1040) of the fourth side plate (1024) abuts
the second side plate (1004), the overlapping plate
(1042) of the third side plate (1022) and the first side
plate (1002) overlap each other, and the overlapping
plate (1042) of the fourth side plate (1024) and the
second side plate (1004) overlap each other; and/or
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the second side plate (1004) and the third side plate (1022)
are provided with the limiting portion (104), the lim-
iting portion (104) comprises an overlapping step
(1040) and an overlapping plate (1042), the overlap-
ping step (1040) of the third side plate (1022) abuts the
first side plate (1002), the overlapping step (1040) of
the second side plate (1004) abuts the fourth side plate
(1024), the overlapping plate (1042) of the third side
plate (1022) and the first side plate (1002) overlap each
other and the overlapping plate (1042) of the second
side plate (1004) and the fourth side plate (1024)
overlap each other.

5. The boom according to any one of claims 1 to 4,

wherein

the first body portion (100) and the second body portion
(102) are mechanically connected and bonded, and at
least the first body portion (100) is a carbon fiber
material body.

6. The boom according to any one of claims 1 to 4, further

comprising:

a first connecting portion (12) detachably connected to
one end of the body (10); and

a second connecting portion (14) detachably connected to
another end of the body (10),

wherein the first connecting portion (12) is overlapped
with the first body portion (100) and/or the second body
portion (102), and the second connecting portion (14)
is overlapped with the first body portion (100) and/or
the second body portion (102).
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7. The boom according to any one of claims 1 to 4,

wherein

the first connecting portion (12) and the first body portion
(100) and/or the second body portion (102) are con-
nected by a mechanical connection and/or an adhesive
connection,

the second connection portion (14) and the first body
portion (100) and/or the second body portion (102) are
connected by a mechanical connection and/or an adhe-
sive connection.

8. The boom according to claim 6, further comprising:

a support seat (16) provided on the second connecting
portion (14) and provided with a connecting hole (160),

at least one of the first connecting portion (12), the second
connecting portion (14) and the support base (16) is a
steel body.

9. A boom assembly, comprising a plurality of sections of

a first boom hinged to each other, wherein

at least one section of the first boom (20) is the boom (1)
according to any one of claims 1 to 8.

10. A work machine, comprising:
a boom support structure (30);

the boom (1) according to any one of claims 1 to 8
connected to the boom support structure (30); or

the boom assembly (2) according to claim 9 connected to
the boom support structure (30).
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