DEVICE AND METHOD FOR MAINTAINING EQUIPMENT

TECHNICAL FIELD

[0001] The present disclosure relates to a field of equipment maintenance

technology, and in particular, to a device and a method for maintaining an equipment.

BACKGROUND

[0002] For various types of equipment, it is generally necessary to reserve a
sufficient space for maintenance. For example, when a security inspection equipment
is maintained, there is a minimum working width requirement on two sides. However,
due to a limitation of an equipment application site, a width between an equipment
and a wall in some sites may be narrow, so that a space on one side or two sides of the
equipment may be small, which may be insufficient for maintenance operation of the
equipment. As shown in FIG. 1 and FIG. 2, existing solutions generally uses a moving
tool such as a caster or a forklift to move the equipment to a spacious place for
maintenance. For the equipment installed on a sandwich steel platform, the equipment
is generally hoisted to a spacious space for maintenance, and then is lifted to the steel
platform after the maintenance is completed. In the above-mentioned solution,
moving the equipment involves a large amount of work, has a large impact on a
surrounding region, and takes a long time, delaying a normal use of the equipment.
Moreover, when an equipment access is connected with a conveying line or the
equipment is placed on a steel frame platform, the above-mentioned operation

solution is difficult to meet a maintenance requirement of the equipment.

SUMMARY

[0003] In one aspect, there is provided a device for maintaining an equipment,
configured to maintain a to-be-maintained equipment, the to-be-maintained
equipment includes a first side and a second side opposite to the first side, and the
device includes: at least one guide rail extending in a first direction, wherein the first
direction is a direction pointing from the first side to the second side; a sliding
mechanism arranged on the guide rail and configured to support the to-be-maintained

equipment; and a driving mechanism configured to drive the sliding mechanism and
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the to-be-maintained equipment to move along the guide rail, wherein the device for
maintaining an equipment is configured to allow the to-be-maintained equipment to
move along the guide rail to change a maintenance space on the first side or the
second side.

[0004] According to embodiments of the present disclosure, the driving
mechanism includes: a support base; and a hydraulic cylinder arranged on the support
base and configured to drive the sliding mechanism and the to-be-maintained
equipment to move.

[0005] According to embodiments of the present disclosure, the driving
mechanism further includes: a connecting base arranged on a piston rod of the
hydraulic cylinder and configured to be connected with the sliding mechanism and/or
the to-be-maintained equipment.

[0006] According to embodiments of the present disclosure, the piston rod of
the hydraulic cylinder is provided with a joint bearing, and the connecting base is
hinged with the joint bearing around a first rotating shaft, and the hydraulic cylinder is
hinged with the support base around a second rotating shaft.

[0007] According to embodiments of the present disclosure, the sliding
mechanism includes: a frame configured to support the to-be-maintained equipment;
and a roller rotatably arranged on the frame, wherein the roller is configured to roll
along the guide rail under an action of an external force, so that the frame and the to-
be-maintained equipment move along the guide rail.

[0008] According to embodiments of the present disclosure, the frame has a
load-bearing side, and the load-bearing side is provided with a damping layer,
wherein the to-be-maintained equipment is placed on the damping layer in a state
where the to-be-maintained equipment is moved along the guide rail.

[0009] According to embodiments of the present disclosure, the guide rail
adopts an H-shaped steel, and the roller is configured to roll in a side groove of the H-
shaped steel.

[0010] According to embodiments of the present disclosure, the frame is
provided with a positioning block configured to be fixedly connected with the to-be-
maintained equipment.

[0011] According to embodiments of the present disclosure, each of the at least
one guide rail is provided with two sliding mechanisms, and the two sliding

mechanisms are respectively located on two sides of the to-be-maintained equipment
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in a state where the to-be-maintained equipment is moved along the guide rail.

[0012] According to embodiments of the present disclosure, two ends of the
guide rail are provided with a fixed base configured to fix the guide rail and limit the
sliding mechanism.

[0013] In another aspect, there is provided a method for maintaining an
equipment, including: moving the to-be-maintained equipment by using the device for
maintaining an equipment described above, so that a maintenance space on a second
side of the to-be-maintained equipment increases after the to-be-maintained
equipment is moved to a first side, wherein the first side and the second side are
respectively located on opposite sides of the to-be-maintained equipment.

[0014] In the device for maintaining an equipment and method according to
embodiments of the present disclosure, at least the movable guide rail and the sliding
mechanism may be arranged at the bottom of the to-be-maintained equipment, the to-
be-maintained equipment may be fixed on the sliding mechanism, and a pushing force
or a pulling force may be applied to the to-be-maintained equipment through the
driving mechanism, so that the to-be-maintained equipment may be driven to
integrally move along the guide rail. Therefore, when an original maintenance space
on the side of the to-be-maintained equipment is not enough, the to-be-maintained
equipment may be moved, so that the to-be-maintained equipment may move to one
side as a whole, thus compressing a space on one side of the to-be-maintained
equipment, and expanding a working space on another side of the to-be-maintained
equipment, so as to meet requirements for the maintenance space on two sides of the
equipment when the space on two sides of the to-be-maintained equipment is narrow,

or only the maintenance space on one side is available.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] Other objectives and advantages of the present disclosure will be more
apparent through the following description of the present disclosure with reference to
the accompanying drawings, which may assist to provide a thorough understanding of
the present disclosure.

[0016] FIG. 1 shows a schematic diagram of a principle of an equipment
maintenance in related art.

[0017] FIG. 2 shows another schematic diagram of a principle of an equipment



maintenance in related art.

[0018] FIG. 3 shows a schematic diagram of an application scene of a device
for maintaining an equipment according to embodiments of the present disclosure.
[0019] FIG. 4 shows a schematic diagram of a connecting structure of a guide
rail and a sliding mechanism included in a device for maintaining an equipment
according to embodiments of the present disclosure.

[0020] FIG. 5 shows a structural diagram of a guide rail included in a device
for maintaining an equipment according to embodiments of the present disclosure.
[0021] FIG. 6 shows a structural diagram of a sliding mechanism included in a
device for maintaining an equipment according to embodiments of the present
disclosure.

[0022] FIG. 7 shows a structural diagram of a fixed base included in a device
for maintaining an equipment according to embodiments of the present disclosure.
[0023] FIG. 8 shows a structural diagram of a driving mechanism included in a
device for maintaining an equipment according to embodiments of the present
disclosure.

[0024] FIG. 9 shows a schematic diagram of an application scene of a method
for maintaining an equipment according to embodiments of the present disclosure.
[0025] FIG. 10 shows a schematic diagram of an application mode of a method
for maintaining an equipment according to embodiments of the present disclosure.
[0026] FIG. 11 shows a schematic diagram of another application mode of a
method for maintaining an equipment according to embodiments of the present
disclosure.

[0027] In the drawings, 1. To-be-maintained equipment; 2. Reference plane; 3.
Guide rail; 31. Guide rail body; 32. Base plate; 4. Sliding mechanism; 41. Frame; 411.
Load-bearing side; 42. Roller; 43. Damping layer; 44. Positioning block; 5. Driving
mechanism; 51. Support base; 52. Hydraulic cylinder; 53. Hydraulic station; 54.
Connecting base; 55. First rotating shaft; 56. Second rotating shaft; 57. Oil pipe; 6.
Fixed base; 7. Wall.

[0028] It should be noted that, for the sake of clarity, in the accompanying
drawings used to describe embodiments of the present disclosure, a size of a structure
or region may be enlarged or reduced, that is, the accompanying drawings is not

drawn according to an actual scale.



DETAILED DESCRIPTION OF EMBODIMENTS

[0029] In order to make objectives, technical solutions and advantages of
embodiments of the present disclosure more clear, technical solutions in embodiments
of the present disclosure will be described clearly and completely with reference to
the accompanying drawings. It is obvious that embodiments described are only some
embodiments of the present disclosure, rather than all embodiments. All other
embodiments, which may be derived by those of ordinary skill in the art from
embodiments in the present disclosure without creative labor, are intended to be
within the scope of the present disclosure.

[0030] Unless otherwise defined, technical terms or scientific terms used in the
present disclosure should be given their ordinary meaning as understood by those of
ordinary skill in the art. The use of “first”, “second” and the like in the present
disclosure is not intended to indicate any order, quantity or importance, but rather is
used to distinguish different components. The word “comprising”, “including”, or the
like means that the element or object preceding the word includes the element or
object listed after the word and its equivalent, but does not exclude other elements or
objects.

[0031] In present disclosure, unless otherwise specifically stated, directional
terms such as “up”, “down”, “left”, “right”, “inside”, and “outside” are used to
indicate orientations or position relationships shown in the drawings, merely for
convenience of describing the present disclosure, rather than indicating or implying
that the devices, elements, or components referred to must have a particular
orientation, be constructed or operated in a particular orientation. It should be
understood that when the absolute positions of the described objects change, relative
position relationships they represent may change accordingly. Accordingly, these
directional terms should not be construed as limiting the present disclosure.

[0032] In the maintenance of large mechanical equipment, maintenance
personnel are generally required to carry out maintenance operations near a local
position of the equipment. In some narrow sites, a distance between a side of an
equipment and a site wall may be too small, resulting in insufficient maintenance
space for maintenance personnel. Therefore, it is generally necessary to temporarily
move the location of the equipment during maintenance, so as to leave enough

maintenance space. At present, the equipment is generally moved to a spacious place



for maintenance by using a moving tool such as a caster or a forklift or by hoisting. In
the above-mentioned solution, moving the equipment involves a large amount of
work, has a large impact on a surrounding region, and takes a long time, delaying a
normal use of the equipment.

[0033] Embodiments of the present disclosure provide a device for maintaining
an equipment and method. The device for maintaining an equipment is used to
maintain a to-be-maintained equipment 1, wherein the to-be-maintained equipment 1
includes a first side and a second side opposite to the first side; the device for
maintaining an equipment includes a reference plane 2; at least one guide rail 3
arranged on the reference plane 2, wherein the at least one guide rail 3 extends
extending in a first direction, and the first direction is a direction pointing from the
first side to the second side; a sliding mechanism 4 arranged on the guide rail 3 and
configured to support the to-be-maintained equipment 1; and a driving mechanism 5
arranged on the reference plane 2 and configured to drive the sliding mechanism 4
and the to-be-maintained equipment 1 to move along the guide rail 3, wherein the
device for maintaining an equipment is configured to allow the to-be-maintained
equipment 1 to move along the guide rail 3 to change a maintenance space on the first
side or the second side. Through the above-mentioned structural design, the sliding
mechanism 4 that may move along the guide rail 3 may be provided at the bottom of
the to-be-maintained equipment 1. Under a driving action of the driving mechanism 5,
the to-be-maintained equipment 1 placed on the sliding mechanism 4 may move to the
first or second side as a whole, thus compressing a working space on one side of the
to-be-maintained equipment 1 and expanding a working space on another side of the
to-be-maintained equipment 1, so as to meet the maintenance space requirements of
to-be-maintained equipment 1 when the space on two sides of the to-be-maintained
equipment 1 is narrow.

[0034] It should be noted that “reference plane 2” refers to an installation
surface of to-be-maintained equipment 1 during operation. For example, when the to-
be-maintained equipment 1 is installed on the ground, steel platform and other
structures, the reference plane 2 refers to a surface of the ground, steel platform, etc.
“Maintenance space on the first side of the to-be-maintained equipment” refers to a
space between the first side of the to-be-maintained equipment and a wall 7, and
“maintenance space on the second side of the to-be-maintained equipment” refers to a

space between the second side of the to-be-maintained equipment and the wall 7. The
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“reference plane 2” and “maintenance space” in embodiments of the present
disclosure may be understood according to the description here, which will not be
repeated in the following.

[0035] It should also be noted that the first side and the second side are located
on opposite sides of the to-be-maintained equipment 1. For example, in a width
direction of the to-be-maintained equipment 1, if the first side refers to the left side of
the to-be-maintained equipment 1, then the second side refers to the right side of the
to-be-maintained equipment 1; and if the first side refers to the right side of to-be-
maintained equipment 1, then the second side refers to the left side of to-be-
maintained equipment 1. It should be understood that the first side and the second side
may also be opposite sides in a length direction or other horizontal directions of the
to-be-maintained equipment 1. For the convenience of description, in embodiments of
the present disclosure, taking the width direction of the to-be-maintained equipment 1
as an example, the first side and the second side are located on opposite sides of the
to-be-maintained equipment 1 in the width direction, that is, the to-be-maintained
equipment 1 is horizontally translated between the first side and the second side.
[0036] FIG. 3 shows a schematic diagram of an application scene of a device
for maintaining an equipment according to embodiments of the present disclosure.
[0037] Referring to FIG. 3, the device for maintaining an equipment according
to embodiments of the present disclosure at least includes a reference plane 2, a guide
rail 3, a sliding mechanism 4 and a driving mechanism 5. The guide rail 3 is fixed on
the reference plane 2, the sliding mechanism 4 is fixed on the guide rail 3, and the
sliding mechanism 4 may move along the guide rail 3. The to-be-maintained
equipment 1 is placed on the sliding mechanism 4. The driving mechanism 5 may
drive the to-be-maintained equipment 1 and the sliding mechanism 4 to move along
the guide rail 3, so that the to-be-maintained equipment 1 moves to the first side, a
distance between the to-be-maintained equipment 1 and the wall 7 on the first side is
shorter, a distance between the to-be-maintained equipment 1 and the wall 7 on the
second side is longer, so as to enlarge a space of the second side, and facilitate the
maintenance operation of the to-be-maintained equipment 1 on the second side.

[0038] In embodiments of the present disclosure, two mutually parallel guide
rails 3 are laid in the width direction of the to-be-maintained equipment 1, and each
guide rail 3 may be provided with at least one sliding mechanism 4. After the to-be-

maintained equipment 1 is installed on the sliding mechanism 4, the to-be-maintained
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equipment 1 may move laterally on the guide rail 3 through a driving of the driving
mechanism 5.

[0039] It should be understood that, in embodiments of the present disclosure,
two guide rails 3 are only taken as an example. In other embodiments, the number of
guide rails 3 is not limited to two, and a plurality of guide rails 3 may cooperate to
achieve a translation of the to-be-maintained equipment 1.

[0040] For various types of to-be-maintained equipment 1 with different
bottom structures, the device for maintaining an equipment of embodiments of the
present disclosure may flexibly select an installation position of the guide rail 3 and
the sliding mechanism 4. Specifically, the guide rail 3 and the sliding mechanism 4
may be provided in the middle of to-be-maintained equipment 1, between the bottom
frame of to-be-maintained equipment 1 and the reference plane 2, at two ends of to-
be-maintained equipment 1, or at other positions. For example, when the guide rail 3
and the sliding mechanism 4 are provided between the bottom frame of the to-be-
maintained equipment 1 and the reference plane 2, the space between the bottom
frame of the to-be-maintained equipment 1 and the reference plane 2 may be fully
utilized, and the guide rail 3 and the sliding mechanism 4 may be used to help the to-
be-maintained equipment 1 disperse the load on the reference plane 2 on the premise
of not changing an installation height of the to-be-maintained equipment 1 as much as
possible.

[0041] FIG. 4 shows a schematic diagram of a connecting structure of a guide
rail and a sliding mechanism included in a device for maintaining an equipment
according to embodiments of the present disclosure.

[0042] Referring to FIG. 4, in embodiments of the present disclosure, each
guide rail 3 is provided with two sliding mechanisms 4. The two sliding mechanisms
4 are used to support the to-be-maintained equipment 1, which may increase a
stability of the to-be-maintained equipment 1 when moving along the guide rail 3.
[0043] In a state where the to-be-maintained equipment 1 is moved along the
guide rail 3, the two sliding mechanisms 4 are respectively located on two sides of the
to-be-maintained equipment and support the to-be-maintained equipment from two
sides. The two sliding mechanisms 4 are mirrored relative to the first plane. The first
plane (not shown in FIG. 4) is perpendicular to an extension direction of the guide rail
3, and a distance between the two sliding mechanisms 4 and the first plane is equal.

By mirroring the two sliding mechanisms 4, the two sliding mechanisms 4 may be
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used to clamp the to-be-maintained equipment 1 from two sides of the to-be-
maintained equipment 1 to ensure that the to-be-maintained equipment 1 is firmly
connected with the sliding mechanism 4.

[0044] FIG. 5 shows a structural diagram of a guide rail 3 included in a device
for maintaining an equipment according to embodiments of the present disclosure.
[0045] Referring to FIG. 5, the guide rail 3 includes a guide rail body 31 and at
least one base plate 32 arranged on the guide rail body 31. The guide rail body 31 is
fixed on the reference plane 2 through the base plate 32. For example, the base plate
32 may be welded with the bottom of the guide rail body 31, and then fixed on the
reference plane 2 by a bolt.

[0046] In embodiments of the present disclosure, the guide rail body 31 adopts
an H-shaped steel, which has strong rigidity and may be better used to support the
weight of the to-be-maintained equipment 1. Two base plates 32 are welded at the
bottom of the guide rail body 31. The connection stability between the guide rail body
31 and the reference plane 2 may be further enhanced by using a plurality of base
plates 32. It should be understood that the material and shape of the guide rail body 31
may be selected according to actual working conditions. Based on the general
knowledge of those skilled in the art, a rail, a channel steel, a U-shaped steel, and the
like may also be selected as the guide rail body 31.

[0047] In embodiments of the present disclosure, the guide rail body 31 is a
complete straight track, and may be pre-installed to the bottom of the to-be-
maintained equipment 1 before use. In other embodiments, the guide rail body 31 may
adopt segmented rails, and a plurality of segments of rails may be spliced into a
complete guide rail body 31. The removable segmented structure may improve the
installation flexibility of the guide rail body 31.

[0048] FIG. 6 shows a structural diagram of a sliding mechanism included in a
device for maintaining an equipment according to embodiments of the present
disclosure.

[0049] Referring to FIG. 6, in embodiments of the present disclosure, the
sliding mechanism 4 includes a frame 41 and a roller 42 rotatably arranged on the
frame 41. The frame 41 is used to support the to-be-maintained equipment 1, and the
roller 42 may be rotatably connected with the frame 41 through a bearing. Under an
action of an external force, the roller 42 may roll along the guide rail 3, so that the

frame 41 and the to-be-maintained equipment 1 arranged on the frame 41 move along
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the guide rail 3. In embodiments of the present disclosure, a combination of the guide
rail 3 and the roller 42 may reduce a resistance of the to-be-maintained equipment 1 in
a moving process.

[0050] Specifically, when the H-shaped steel is used as the guide rail 3, the
roller 42 rolls in a side groove of the H-shaped steel. For example, referring to FIG. 4
and FIG. 6, in a state where the sliding mechanism 4 is installed on the guide rail 3,
the sliding mechanisms 4 on two sides of the guide rail 3 are provided with rollers 42,
that is, two rollers 42 are used to roll in the grooves on two sides of the H-shaped
steel. In other embodiments, a single side roller 42 may also be used, that is, in a state
where the sliding mechanism 4 is installed on the guide rail 3, one side of the guide
rail 3 is provided with the roller 42, and the single side roller 42 cooperates with the
guide rail 3 to realize rolling. It should be understood that the roller 42 is not limited
to rolling in the side groove of the H-shaped steel, but also rolling on a surface of the
guide rail 3. The number and specific setting method of the roller 42 may be
determined according to actual working conditions, which is not limited in
embodiments of the present disclosure.

[0051] It should be noted that a specific structure of the sliding mechanism 4 is
not limited to the structural form of the above-mentioned roller 42. In other
embodiments, a linear guide rail, a sliding platform and the like may also be used to
drive the to-be-maintained equipment 1 to move.

[0052] In some exemplary embodiments, the frame 41 has a load-bearing side
411 parallel to the reference plane 2. After the frame 41 is fixed on the guide rail 3 by
the roller 42, the to-be-maintained equipment 1 is placed on the load-bearing side 411
of the frame 41. The load-bearing side 411 is provided with a damping layer 43. In a
state where the to-be-maintained equipment 1 is moved along the guide rail 3, the
bottom of the to-be-maintained equipment 1 directly contacts the damping layer 43.
The damping layer 43 may be made of rubber or other materials. For example, the
damping layer 43 may be designed in a form of a rubber pad. The rubber pad may be
used as a contact surface with the to-be-maintained equipment 1, which may reduce a
vibration and avoid scratching a paint on the surface of the to-be-maintained
equipment 1.

[0053] The frame 41 is further provided with a positioning block 44 for fixed
connection with the to-be-maintained equipment 1. The positioning block 44

cooperates with the frame 41 to connect the to-be-maintained equipment 1 and the
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roller 42. The frame 41 may be connected and fixed with the to-be-maintained
equipment 1 through the positioning block 44 to ensure that the to-be-maintained
equipment 1 will not be separated from the sliding mechanism 4 when moving along
the guide rail 3.

[0054] Optionally, the positioning block 44 and the frame 41 may be in an
integrated structure, and the positioning block 44 may be vertically arranged on an
upper surface of the frame 41. Referring to FIG. 6, the positioning block 44 is a plate
structure, which forms a 90° included angle with the upper surface of the frame 41.
When the to-be-maintained equipment 1 is installed on the sliding mechanism 4, the
90° included angle enables the sliding mechanism 4 to fit with the bottom and side of
the to-be-maintained equipment 1, preventing a noise generated during an equipment
movement due to a loose connection between the sliding mechanism 4 and the to-be-
maintained equipment 1. The positioning block 44 may be further provided with a
through hole, and the positioning block 44 may be connected and fixed with the side
of the to-be-maintained equipment 1 through the bolt and the through hole.

[0055] It may be understood that in some other embodiments, the shape of the
positioning block 44 and the connection structure between the positioning block 44
and the to-be-maintained equipment 1 are not limited to the way shown in FIG. 6. For
example, the positioning block 44 may be set as a structural form parallel to an upper
surface of the frame 41, or the positioning block 44 may be a part of the frame 41,
which is used to connect with the to-be-maintained equipment 1. The positioning
block 44 may also be connected and fixed with the to-be-maintained equipment 1 by
welding or the like.

[0056] FIG. 7 shows a structural diagram of a fixed base included in a device
for maintaining an equipment according to embodiments of the present disclosure.
[0057] In embodiments of the present disclosure, two ends of the guide rail 3
are provided with a fixed base 6, which may be used to fix the guide rail 3 on the one
hand to ensure a stable connection between the guide rail 3 and the reference plane 2,
and to limit the sliding mechanism 4 on the other hand. The fixed base 6 may be used
to stop the sliding mechanism 4 mechanically, so as to prevent the sliding mechanism
4 from falling off from an end of the guide rail 3 when the sliding mechanism 4
moves along the guide rail 3. Specifically, referring to FIG. 5 and FIG. 7, the fixed
base 6 is designed as an “L” shape, and a mounting hole of the L-shaped fixed base 6

is reserved on the sides of two ends of the guide rail 3. One side of the L.-shaped fixed
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base 6 is connected and fixed with the mounting hole on the side of the guide rail 3
through a bolt, and another side of the [.-shaped fixed base 6 is fixed on the reference
plane 2.

[0058] FIG. 8 shows a structural diagram of a driving mechanism 5 included in
a device for maintaining an equipment according to embodiments of the present
disclosure.

[0059] Referring to FIG. 8, in embodiments of the present disclosure, the
driving mechanism 5 includes a support base 51, a hydraulic cylinder 52 and a
hydraulic station 53. The support base 51 is arranged on the reference plane 2 to
support the hydraulic cylinder 52. The hydraulic cylinder 52 is arranged on the
support base 51 and is used to drive the sliding mechanism 4 and the to-be-maintained
equipment 1 to move along the guide rail 3. The hydraulic station 53 is fixed on the
reference plane 2 and connected with the hydraulic cylinder 52 through an oil pipe 57
to provide pressure oil for the hydraulic cylinder 52. The support base 51 and the
hydraulic station 53 are detachably connected with the reference plane 2, which is
convenient for timely adjusting the installation position of the driving mechanism 5
according to actual working conditions.

[0060] Through the above-mentioned structural design, the hydraulic cylinder
52 may be used to provide a driving force required for moving the to-be-maintained
equipment 1. Specifically, when the driving mechanism 5 is provided on the second
side of the to-be-maintained equipment 1, if the space on the second side of the to-be-
maintained equipment 1 needs to be expanded, the to-be-maintained equipment 1
needs to be driven to move to the first side. At this point, the hydraulic cylinder 52
may apply a thrust to the to-be-maintained equipment 1, pushing the to-be-maintained
equipment 1 to move to the second side. If the space on the first side of the to-be-
maintained equipment 1 needs to be expanded, the to-be-maintained equipment 1
needs to be driven to move to the second side. At this point, the hydraulic cylinder 52
may apply a pulling force to the to-be-maintained equipment 1, pulling the to-be-
maintained equipment 1 to move to the second side.

[0061] The above-mentioned “hydraulic station 53 refers to a hydraulic source
device consisting of a hydraulic pump, a motor for driving, an oil tank, a directional
valve, a throttle valve, an overflow valve, etc. or a hydraulic device including a
control valve. The oil is supplied according to a flow direction, pressure and flow rate

required by hydraulic cylinder 52, which is applicable to various machines where
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hydraulic cylinder 52 is separated from hydraulic station 53. The oil pipe 57 is used to
connect the hydraulic station 53 and the hydraulic cylinder 52, then the driving
mechanism 5 may achieve various specified actions.

[0062] Optionally, the hydraulic station 53 is a manual two-way hydraulic
pump station, which is connected with the hydraulic cylinder 52 through an oil outlet
pipe and an oil return pipe as a circulating circuit. The hydraulic cylinder 52 may be
manually controlled to apply a thrust or a pulling force to the to-be-maintained
equipment 1. The hydraulic station 53 adopts manual control mode, which has
advantages of convenient installation and movement, simple operation, and the like.
In addition, the manual drive mode may be combined with the guide rail 3 and the
sliding mechanism 4, so that a single person may also move heavy equipment to
facilitate the maintenance of the to-be-maintained equipment 1.

[0063] It should be noted that the driving mechanism 5 is not limited to manual
driving mode. In other embodiments, the driving mechanism 5 may also adopt electric
or other driving modes. In addition, the driving mechanism 5 may include more than
one hydraulic cylinder 52, that is, the to-be-maintained equipment 1 may be driven to
move along the guide rail 3 through a combination of a plurality of hydraulic
cylinders 52. It should also be noted that, in addition to the drive mode in
embodiments of the present disclosure, the driving mechanism 5 may also be driven
by hand screw rod, rack and pinion and other structures.

[0064] Furthermore, the driving mechanism 5 further includes a connecting
base 54, which is arranged on the piston rod of the hydraulic cylinder 52 for
connecting with the sliding mechanism 4 and/or the to-be-maintained equipment 1.
For example, the connecting base 54 may be fixedly connected with the bottom frame
of the to-be-maintained equipment 1, and the to-be-maintained equipment 1 may be
pushed or pulled to move by an expansion and contraction of the piston rod of the
hydraulic cylinder 52. For example, the connecting base 54 may be connected with
the sliding mechanism 4. Since the to-be-maintained equipment 1 is fixed on the
sliding mechanism 4, when the driving mechanism 5 drives the sliding mechanism 4
to move, the to-be-maintained equipment 1 may move with the sliding mechanism 4.
[0065] In embodiments of the present disclosure, the piston rod of the hydraulic
cylinder 52 is provided with a joint bearing, and the connecting base 54 is hinged with
the joint bearing around the first rotating shaft 55. The hydraulic cylinder 52 is

connected and fixed with the connecting base 54 through the joint bearing and the
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first rotating shaft 55, which may increase the flexibility of the connection between
the connecting base 54 and the hydraulic cylinder 52. In addition, the joint bearing
may change a direction of a force applied by the hydraulic cylinder 52 on the
connecting base 54, so that the hydraulic cylinder 52 may apply a thrust or a pulling
force on the to-be-maintained equipment 1 from different angles, and the driving
mechanism 5 may be suitable for driving the to-be-maintained equipment 1 with
different sizes. At the same time, the hydraulic cylinder 52 is hinged with the support
base 51 fixed on the reference plane 2 around the second rotating shaft 56, and
cooperates with the joint bearing and the first rotating shaft 55 between the hydraulic
cylinder 52 and the connecting base 54 to make the installation position of the driving
mechanism 5 more flexible.

[0066] In another embodiment of the present disclosure, the piston rod of the
hydraulic cylinder 52 is directly hinged with the connecting base 54 through the first
rotating shaft 55, that is, the connecting base 54 may rotate relative to the hydraulic
cylinder 52 with the first rotating shaft 55 as a shaft, which may also increase the
flexibility of the connection between the connecting base 54 and the hydraulic
cylinder 52.

[0067] The device for maintaining an equipment in embodiments of the present
disclosure is applicable to a situation where a maintenance space on the side of the to-
be-maintained equipment is limited. The device for maintaining an equipment may
drive the to-be-maintained equipment 1 to move, thereby compressing a working
space on one side of the to-be-maintained equipment, expanding a working space on
another side of the to-be-maintained equipment, and meeting operation requirements
of the to-be-maintained equipment on the side requiring maintenance.

[0068] Another embodiment of the present disclosure further provides a
method for maintaining an equipment, including: moving the to-be-maintained
equipment 1 by using the device for maintaining an equipment described above, so
that a maintenance space on a second side of the to-be-maintained equipment 1
increases after the to-be-maintained equipment 1 is moved to a first side, wherein the
first side and the second side are respectively located on opposite sides of the to-be-
maintained equipment 1. It should be understood that the first side and the second side
are merely determined relative to a direction in which the to-be-maintained equipment
1 needs to move, and the first side or the second side is not used to indicate a side of

the to-be-maintained equipment 1 in a specific direction. For example, when the to-
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be-maintained equipment moves in the left and right directions, if the first side
represents the left side of the to-be-maintained equipment 1, the second side
represents the right side of the to-be-maintained equipment 1; and if the first side
represents the right side of to-be-maintained equipment 1, the second side represents
the left side of to-be-maintained equipment 1.

[0069] FIG. 9 shows a schematic diagram of an application scene of a method
for maintaining an equipment according to embodiments of the present disclosure.
FIG. 10 shows a schematic diagram of an application mode of a method for
maintaining an equipment according to embodiments of the present disclosure. FIG.
11 shows a schematic diagram of another application mode of a method for
maintaining an equipment according to embodiments of the present disclosure.

[0070] An exemplary description of the device maintenance method of
embodiments of the present disclosure is given below with reference to FIG. 9 to FIG.
11. Tt should be noted that in FIG. 9 to FIG. 11, for the convenience of description,
side A and side B respectively represent opposite sides of the to-be-maintained
equipment 1.

[0071] Scene I: there is a certain space on side A and side B of the to-be-
maintained equipment 1, but neither side may meet the space requirement for
maintenance.

[0072] As shown in FIG. 9, when the to-be-maintained equipment 1 needs to be
maintained on side B, the maintenance space on side B needs to be expanded. At this
point, the driving mechanism 5 may be installed on side B to drive the hydraulic
cylinder 52 to generate a thrust and push the to-be-maintained equipment 1 to side A,
thereby expanding the maintenance space on side B. When the maintenance of the to-
be-maintained equipment 1 is completed, the hydraulic cylinder 52 will be driven to
generate a pulling force, and the to-be-maintained equipment 1 may be pulled to side
B to restore the to-be-maintained equipment 1 to an original position of the to-be-
maintained equipment 1.

[0073] Scene II: there is no maintenance space on side A of the to-be-
maintained equipment 1, and there is sufficient maintenance space on side B of the to-
be-maintained equipment 1.

[0074] As shown in FIG. 10, when there is no maintenance space on side A of
to-be-maintained equipment 1 and there is sufficient maintenance space on side B, if

maintenance is required on side A of to-be-maintained equipment 1, the maintenance
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space on side A needs to be expanded. At this point, the driving mechanism 5 may be
installed on side B first, and the hydraulic cylinder 52 may be driven to generate a
pulling force, and the to-be-maintained equipment 1 may be pulled to side B to
expand the maintenance space on side A.

[0075] If the maintenance space on side A is still insufficient, as shown in FIG.
11, the driving mechanism 5 may be transferred to the expanded side A to drive the
hydraulic cylinder 52 to generate a thrust, so that the to-be-maintained equipment 1
may continue to move to side B until the space on side A meets the maintenance
requirement. After the maintenance is completed, reverse the above-mentioned steps,
and the to-be-maintained equipment 1 may return to the original position of the to-be-
maintained equipment 1.

[0076] Through the method for maintaining an equipment of embodiments of
the present disclosure, no matter the size of the maintenance space on two sides of the
to-be-maintained equipment 1 is the same or different, as long as at least one of the
maintenance spaces on two sides does not meet a size of the maintenance space
required by the to-be-maintained equipment 1, the above-mentioned device for
maintaining an equipment may be provided to drive the to-be-maintained equipment 1
to move to one side to expand the space on another side of the to-be-maintained
equipment 1. With reference to FIG. 9 to FIG. 11, by installing the device for
maintaining an equipment that may drive the movement of to-be-maintained
equipment 1 between the bottom of to-be-maintained equipment 1 and the reference
plane 2, the device for maintaining an equipment may be used to horizontally (in the
width direction of to-be-maintained equipment 1) move the overall to-be-maintained
equipment 1 left and right, so as to gradually meet the maintenance space
requirements on the left and right sides of the to-be-maintained equipment 1.

[0077] An application principle of the device for maintaining an equipment and
method in embodiments of the present disclosure is: when the original maintenance
space on one side of the to-be-maintained equipment 1 is insufficient, the to-be-
maintained equipment 1 may be driven to move along the guide rail 3 as a whole by
installing a guide rail 3 and a sliding mechanism 4 between the bottom of the to-be-
maintained equipment 1 and the reference plane 2, fixing the to-be-maintained
equipment 1 to the sliding mechanism 4, and then applying a thrust or a pulling force
to the to-be-maintained equipment 1 through the driving mechanism 5. Thus, the

space on one side of to-be-maintained equipment 1 is compressed, and the working
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space on another side of to-be-maintained equipment 1 is expanded to meet the
requirements for maintenance space on two sides of the to-be-maintained equipment 1
when the space on two sides of to-be-maintained equipment 1 is narrow or there is
only one side maintenance space.

[0078] It should be noted that the device for maintaining an equipment and
method of embodiments of the present disclosure are applicable to maintenance of
any type of equipment, especially for maintenance of some large equipment that
requires cooperation of more than one person to move. For example, the to-be-
maintained equipment 1 may be a security inspection equipment. By provided the
above-mentioned device for maintaining an equipment at the bottom of the security
inspection equipment, a single person may drive the security inspection equipment to
move left and right, which may make the maintenance operation more convenient. It
should be understood that an application object of the device for maintaining an
equipment and method in embodiments of the present disclosure is not limited to the
security inspection equipment.

[0079] The device for maintaining an equipment and method according to
embodiments of the present disclosure have at least one of the following technical
effects.

[0080] (1) When the maintenance space on two sides of the to-be-maintained
equipment 1 is insufficient, the to-be-maintained equipment 1 may be quickly moved
by means of left and right translation to meet the maintenance space requirement of
to-be-maintained equipment 1 on one side.

[0081] (2) The driving mechanism 5 may be driven manually. Through the
cooperation of the hydraulic station 53 and the hydraulic cylinder 52, the hydraulic
cylinder 52 may be used to apply a thrust or a pulling force to the to-be-maintained
equipment 1, and the driving mechanism 5 may be operated by a single person. The
operation and installation are convenient and flexible.

[0082] (3) Based on the different structures of the to-be-maintained equipment
1, the guide rail 3 and the sliding mechanism 4 may be adaptively installed between
the bottom frame of to-be-maintained equipment 1 and the reference plane 2 to make
full use of the space. At the same time, the guide rail 3 may disperse the load of the
to-be-maintained equipment 1 to the reference plane 2.

[0083] Some embodiments of a general technical concept of the present

disclosure have been shown and described, those skilled in the art, however, will
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understand that these embodiments may be changed without departing from the
principle and spirit of the general technical concept of the present disclosure. The
scope of the present disclosure is defined by the appended claims and their

equivalents.
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What is claimed is:

1. A device for maintaining an equipment, configured to maintain a to-
be-maintained equipment, the to-be-maintained equipment comprising a first side and
a second side opposite to the first side, and the device comprising:

at least one guide rail extending in a first direction, wherein the first
direction is a direction pointing from the first side to the second side;

a sliding mechanism arranged on the guide rail and configured to
support the to-be-maintained equipment; and

a driving mechanism configured to drive the sliding mechanism and
the to-be-maintained equipment to move along the guide rail,

wherein the device for maintaining an equipment is configured to
allow the to-be-maintained equipment to move along the guide rail to change a

maintenance space on the first side or the second side.

2. The device according to claim 1, wherein the driving mechanism
comprises:

a support base; and

a hydraulic cylinder arranged on the support base and configured to

drive the sliding mechanism and the to-be-maintained equipment to move.

3. The device according to claim 2, wherein the driving mechanism
further comprises:

a connecting base arranged on a piston rod of the hydraulic cylinder
and configured to be connected with the sliding mechanism and/or the to-be-

maintained equipment.

4, The device according to claim 3, wherein,

the piston rod of the hydraulic cylinder is provided with a joint
bearing, and the connecting base is hinged with the joint bearing around a first
rotating shaft, and

the hydraulic cylinder is hinged with the support base around a second

rotating shaft.
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5. The device according to any one of claims 1 to 4, wherein the sliding
mechanism comprises:

a frame configured to support the to-be-maintained equipment; and

a roller rotatably arranged on the frame, wherein the roller is
configured to roll along the guide rail under an action of an external force, so that the

frame and the to-be-maintained equipment move along the guide rail.

6. The device according to claim 5, wherein the frame has a load-bearing
side, and the load-bearing side is provided with a damping layer,
wherein the to-be-maintained equipment is placed on the damping

layer in a state where the to-be-maintained equipment is moved along the guide rail.

7. The device according to claim 5, wherein the guide rail adopts an H-

shaped steel, and the roller is configured to roll in a side groove of the H-shaped steel.

8. The device according to claim 5, wherein the frame is provided with a
positioning block configured to be fixedly connected with the to-be-maintained

equipment.

9. The device according to claim 8, wherein each of the at least one guide
rail is provided with two sliding mechanisms,

the two sliding mechanisms are respectively located on two sides of
the to-be-maintained equipment in a state where the to-be-maintained equipment is

moved along the guide rail.

10. The device according to claim 9, wherein two ends of the guide rail are
provided with a fixed base configured to fix the guide rail and limit the sliding

mechanism.

11. A method for maintaining an equipment, comprising:

moving the to-be-maintained equipment by using the device for
maintaining an equipment according to any one of claims 1 to 10, so that a
maintenance space on a second side of the to-be-maintained equipment increases after

the to-be-maintained equipment is moved to a first side,
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wherein the first side and the second side are respectively located on

opposite sides of the to-be-maintained equipment.
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