Ultraviolet Curing Pipeline Repair Robot and System

TECHNICAL FIELD

The present invention belongs to the field of ultraviolet curing pipelines and

specifically relates to an ultraviolet curing pipeline repair robot and system.

BACKGROUND

Various damages and leakages may be unavoidably generated due to corrosion and
poor operation management after various pipelines operate for many years so as to
bring serious economic losses, however, the whole-line replacement of new pipelines
is not only huge in work amount, but also high in cost and long in construction period.
How to economically, efficiently and rapidly recover the safety operation of pipelines
has attracted great attention at home and abroad, and therefore, it is very significant to

research a pipeline repair technology.

A material hose is dragged into an underground pipeline by using a dragging method
in an ultraviolet curing method. A novel lined pipe is formed in an existing pipeline
after being hardened by using an ultraviolet curing technology so as to replace
functions of an original pipeline. When the material hose is dragged by using the
method, a great tensile force is needed, generally, a mulching film is laid in the
pipeline in advance, and then, construction is performed. The method is high in
construction efficiency, the repair and update of the pipeline can be finished within
several hours, and meanwhile, the method simultaneously has the characteristics of
environment friendliness and safety in a construction process. Little influences on
traffic are generated. The aims of 100% non-excavation lining repair and no

excavation of working pits are truly achieved.



At present, no ultraviolet curing pipeline repair robots have been produced and
researched and developed in China. Manufacturers have appeared abroad. However,
robots produced by foreign manufacturers are incapable of adapting to pipelines with

different pipe diameters and are capable of affecting a curing effect.

SUMMARY
The technical problem to be solved by the present invention is to provide an
ultraviolet curing pipeline curing robot and system capable of adapting to pipelines

with different pipe diameters and capable of improving a curing effect.

A technical solution adopted for solving the above-mentioned technical problem in the
present invention is that an ultraviolet curing pipeline curing robot comprises several
sections of frame bodies connected in sequence, the frame bodies include a first
section of frame body, a middle section of frame body and a tail section of frame body,
wherein the front end of the first section of frame body is connected with a front-view
camera, each section of frame body is fixedly provided with an ultraviolet radiation
lamp and is connected with driving arms, and the tail ends of the driving arms are
connected with wheels configured to roll on the inner wall of a pipeline, and the
ultraviolet curing pipeline curing robot is characterized in that

the first section of frame body is connected with the middle section of frame body by
a first aviation plug, the two connected ends of the middle section of frame body are
provided with first aviation plugs, the middle section of frame body is connected with
the tail section of frame body by a first aviation plug, and the tail end of the tail
section of frame body is provided with a second aviation plug configured to be
connected with a control system via a cable;

each ultraviolet radiation lamp comprises a lamp panel distributed in the

circumferential direction of the corresponding section of frame body and ultraviolet



LED lamps uniformly distributed on the lamp panel;

each section of frame body is provided with a spring sleeve, the outer surface of the
spring sleeve is provided with a screw thread, and the spring sleeve is capable of
circumferentially rotating around the section of frame body;

at least three driving arms are provided and are uniformly distributed in the
circumferential direction of the corresponding section of frame body; each driving
arm is formed by cross connection of two supporting arms, wherein one end of the
first supporting arm is fixedly arranged on the corresponding section of frame body,
the other end of the first supporting arm is connected with the corresponding wheel,
one end of the second supporting arm is connected with a driving arm nut, the driving
arm nut sleeves the corresponding spring sleeve and is matched with the screw thread
on the outer surface of the spring sleeve, and the other end of the second supporting
arm is connected with the corresponding wheel; and

each section of frame body is provided with an environment monitoring sensor, the
inside of each section of frame body is provided with a microprocessor, the output end
of the environment monitoring sensor is connected with the microprocessor, and the
microprocessor is further connected with switch control ends of the ultraviolet LED
lamps; the inside of the tail section of frame body is further provided with a network
transmission module and a first power carrier module, and the first power carrier

module is connected with the second aviation plug; and the cable is a power cable.

According to the above-mentioned solution, the outer part of the front-view camera is
provided with a shell, and the shell is provided with an air pressure indicator lamp and
an air valve which are connected with the microprocessor in the first section of frame

body.

According to the above-mentioned solution, the shell of the front-view camera is



connected with a driving shaft and a driving mechanism which are configured to drive
the front-view camera to rotate, and the driving mechanism is controlled by the

microprocessor in the front section of frame body.

According to the above-mentioned solution, the tail section of frame body is further
connected with a rear-view camera, and the rear-view camera is connected with the

microprocessor in the tail section of frame body.

According to the above-mentioned solution, the tail section of frame body is further
provided with a range finder connected with the microprocessor in the tail section of

frame body.

An ultraviolet curing pipeline repair system is characterized by comprising the
ultraviolet curing pipeline repair robot, a cable reel and a control system; and

the cable reel comprises a power cable connected with the tail section of frame body,
a second power carrier module configured to perform data interaction with the first
power carrier module, a microprocessor and a network communication module
configured to perform data transmission with the control system, wherein the second
power carrier module, the microprocessor and the network communication module are

connected in sequence.

The present invention has the beneficial effects that due to the adoption of the
uniformly distributed ultraviolet LED lamps, more uniform radiation and strong
adjustability are realized, the power consumption is lower, and the curing effect is
improved; due to the combination of the spring sleeves and the driving arms, the
stretching of the driving arms can be adjusted, so that demands of different pipe

diameters can be met; pipes with all pipe diameters are not required to be reequipped



with corresponding driving arms, so that more material and time costs are reduced;
and due to the adoption of a power line carrier manner, the cable is only the power
cable instead of a communication cable, so that the volume and weight of the cable
are reduced, a dragging force can be reduced during use, and more convenience is

brought.

BRIEF DESCRIPTION OF THE DRAWINGS

In Fig. 1 is a schematic structural diagram of a first section of frame body in one
embodiment of the present invention;

Fig. 2 is a left view of Fig. 1;

Fig. 3 is a schematic structural diagram of a middle section of frame body in one
embodiment of the present invention;

Fig. 4 is a side view of Fig. 3;

Fig. 5 is a schematic structural diagram of a tail section of frame body in one
embodiment of the present invention;

Fig. 6 is a right view of Fig. 5.

In the figures, 1 front-view camera, 2 air pressure indicator lamp, 3 driving shaft, 4
spring sleeve, 5 wheel, 6 driving arm, 7 air valve, 8 first section of frame body, 9
driving arm nut, 10 lamp panel, 11 temperature sensor, 12 first aviation plug, 13
illuminating lamp, 14 middle section of frame body, 15 second aviation plug, 16

rear-view camera, 17 tail section of frame body, and 18 range finder.

DETAILED DESCRIPTION
The present invention is further described below in combination with specific

examples and accompanying drawings.



The present invention provides an ultraviolet curing pipeline repair robot, as shown in
Fig. 1 to Fig. 6, frame bodies include a first section of frame body 8, a middle section
of frame body 14 and a tail section of frame body 17, wherein the front end of the first
section of frame body 8 is connected with a front-view camera 1, each section of
frame body is fixedly provided with an ultraviolet radiation lamp and is connected
with driving arms 6, and the tail ends of the driving arms 6 are connected with wheels
5 configured to roll on the inner wall of a pipeline; the first section of frame body 8 is
connected with the middle section of frame body 14 by a first aviation plug 12, the
two connected ends of the middle section of frame body 14 are provided with first
aviation plugs 12, the middle section of frame body 14 is connected with the tail
section of frame body 17 by a first aviation plug 12, and the tail end of the tail section
of frame body 17 is provided with a second aviation plug 15 configured to be
connected with a control system via a cable; and each ultraviolet radiation lamp
comprises a lamp panel 10 distributed in the circumferential direction of the
corresponding section of frame body and ultraviolet LED lamps uniformly distributed
on the lamp panel 10. Found in a specific project, the curing efficiency of a robot in
the prior art is unsatisfactory, and most of manufacturers starts with improvement
from aspects such as an ultraviolet curing lined pipe material and a process, while
found by careful exploration and analysis, mercury lamps are adopted in the prior art,
the mercury lamps are non-uniform in radiation and poor in adjustability to result in
low curing efficiency, the mercury lamps are replaced with the ultraviolet LED lamps
which are uniformly distributed on the lamp panel 10 so as to be very uniform in
radiation and very good in adjustability, and thus, the curing effect is improved. In
addition, such replacement also brings some other effects such as high mercury lamp
power consumption and heavy metal pollution, while the ultraviolet LED lamps are
low in power consumption, capable of saving electrical energy and

environment-friendly.



Each section of frame body is provided with a spring sleeve 4, the outer surface of the
spring sleeve 4 is provided with a screw thread, and the spring sleeve 4 is capable of
circumferentially rotating around the section of frame body; at least three driving
arms 6 are provided and are uniformly distributed in the circumferential directions of
the corresponding section of frame body; each driving arm 6 is formed by cross
connection of two supporting arms, wherein one end of the first supporting arm is
fixedly arranged on the corresponding section of frame body, the other end of the first
supporting arm is connected with the corresponding wheel 5, one end of the second
supporting arm is connected with a driving arm nut 9, the driving arm nut 9 sleeves
the corresponding spring sleeve 4 and is matched with the screw thread on the outer
surface of the spring sleeve 4, and the other end of the second supporting arm is
connected with the corresponding wheel 5. In the present embodiment, each first
supporting arm and the corresponding second supporting arm are connected to form
an X shape. The first supporting arm and the second supporting arm may also be
converted into other shapes such as a herringbone and an inverted V shape both of
which may realize the stretching of the driving arm 6. During use, each driving arm
nut 9 connected with the screw thread axially rotates along the corresponding section
of frame body by rotating the screw thread of the corresponding spring sleeve 4 so as

to drive the corresponding driving arm 6 to stretch out and draw back.

Each section of frame body is provided with an environment monitoring sensor, the
inside of each section of frame body is provided with a microprocessor, the output end
of the environment monitoring sensor is connected with the microprocessor, and the
microprocessor is further connected with switch control ends of the ultraviolet LED
lamps; the inside of the tail section of frame body is further provided with a network

transmission module and a first power carrier module, and the first power carrier



module is connected with the second aviation plug; and the cable is a power cable.

The outer part of the front-view camera 1 is provided with a shell, and the shell is
provided with an air pressure indicator lamp 2 and an air valve 7 which are connected
with the microprocessor in the first section of frame body 8. The shell of the
front-view camera 1 is connected with a driving shaft 3 and a driving mechanism
which are configured to drive the front-view camera 1 to rotate, and the driving
mechanism is controlled by the microprocessor in the front section of frame body 8.
The front of the front-view camera 1 is circumferentially provided with illuminating
lamps 13 by which the front-view camera 1 may shoot clear pictures. The tail section
of frame body is further connected with a rear-view camera 16, and the rear-view
camera 16 is connected with the microprocessor in the tail section of frame body 17.
The tail section of frame body 17 is further provided with a range finder 18 connected

with the microprocessor in the tail section of frame body 17.

An ultraviolet curing pipeline repair system comprises the ultraviolet curing pipeline
repair robot, a cable reel and a control system; and the cable reel comprises a power
cable connected with the tail section of frame body 17, a second power carrier module
configured to perform data interaction with the first power carrier module, a
microprocessor and a network communication module configured to perform data
transmission with the control system, wherein the second power carrier module, the

microprocessor and the network communication module are connected in sequence.

Data acquired by the environment monitoring sensor, the front-view camera 1, the
rear-view camera 16 and the range finder 18 are all transmitted to the network
transmission module via the microprocessors, then, a digital signal is carried into a

power signal via the first power carrier module to become a power carrier signal to be



transmitted to the cable reel, and the power carrier signal is parsed by the second
power carrier module in the cable reel to form a digital signal which is then
transmitted to the control system via a network; and a control signal of the control
system is transmitted to the cable reel via a network, the power signal is carried by the
second power carrier module and is transmitted to the first power carrier module, the
power carrier signal carrying the control signal is parsed by the first power carrier
module to form a digital signal, and then, the digital signal is transmitted to all

microprocessors by the network transmission module so as to be controlled.

The above-mentioned embodiments are merely intended to describe the design
concept and features of the present invention and aim at making those skilled in the
art know about the content of the present invention and implement the embodiments
according to the content, but the protective scope of the present invention is not
limited to the above-mentioned embodiments. Therefore, all equivalent variations or
modifications made based on the principle and design thought of the present invention

shall fall within the protective scope of the present invention.
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CLAIMS:

1. An ultraviolet curing pipeline repair robot, comprising several sections of frame
bodies connected in sequence, the frame bodies comprising a first section of frame
body, a middle section of frame body and a tail section of frame body, wherein the
front end of the first section of frame body is connected with a front-view camera,
each section of frame body is fixedly provided with an ultraviolet radiation lamp and
is connected with driving arms, and the tail ends of the driving arms are connected
with wheels configured to roll on the inner wall of a pipeline, and characterized in that
the first section of frame body is connected with the middle section of frame body by
a first aviation plug, the two connected ends of the middle section of frame body are
provided with first aviation plugs, the middle section of frame body is connected with
the tail section of frame body by a first aviation plug, and the tail end of the tail
section of frame body is provided with a second aviation plug configured to be
connected with a control system via a cable;

each ultraviolet radiation lamp comprises a lamp panel distributed in the
circumferential direction of the corresponding section of frame body and ultraviolet
LED lamps uniformly distributed on the lamp panel;

each section of frame body is provided with a spring sleeve, the outer surface of the
spring sleeve is provided with a screw thread, and the spring sleeve is capable of
circumferentially rotating around the section of frame body;

at least three driving arms are provided and are uniformly distributed in the
circumferential direction of the corresponding section of frame body; each driving
arm is formed by cross connection of two supporting arms, wherein one end of the
first supporting arm is fixedly arranged on corresponding section of frame body, the
other end of the first supporting arm is connected with the corresponding wheel, one
end of the second supporting arm is connected with a driving arm nut, the driving arm

nut sleeves the corresponding spring sleeve and is matched with the screw thread on
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the outer surface of the spring sleeve, and the other end of the second supporting arm
is connected with the corresponding wheel; and

each section of frame body is provided with an environment monitoring sensor, the
inside of each section of frame body is provided with a microprocessor, the output end
of the environment monitoring sensor is connected with the microprocessor, and the
microprocessor is further connected with switch control ends of the ultraviolet LED
lamps; the inside of the tail section of frame body is further provided with a network
transmission module and a first power carrier module, and the first power carrier

module is connected with the second aviation plug; and the cable is a power cable.

2. The ultraviolet curing pipeline repair robot according to claim 1, characterized in
that the outer part of the front-view camera is provided with a shell, and the shell is
provided with an air pressure indicator lamp and an air valve which are connected

with the microprocessor in the first section of frame body.

3. The ultraviolet curing pipeline repair robot according to claim 2, characterized in
that the shell of the front-view camera is connected with a driving shaft and a driving
mechanism which are configured to drive the front-view camera to rotate, and the
driving mechanism is controlled by the microprocessor in the front section of frame

body.

4. The ultraviolet curing pipeline repair robot according to claim 1, characterized in
that the tail section of frame body is further connected with a rear-view camera, and
the rear-view camera is connected with the microprocessor in the tail section of frame

body.

5 The ultraviolet curing pipeline repair robot according to claim 4, characterized in
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that the tail section of frame body is further provided with a range finder connected

with the microprocessor in the tail section of frame body.

6. An ultraviolet curing pipeline repair system, characterized by comprising the
ultraviolet curing pipeline repair robot according to any one of claims 1-5, a cable reel
and a control system; and

the cable reel comprises a power cable connected with the tail section of frame body,
a second power carrier module configured to perform data interaction with the first
power carrier module, a microprocessor and a network communication module
configured to perform data transmission with the control system, wherein the second
power carrier module, the microprocessor and the network communication module are

connected in sequence.



