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In recent days, most of the industries are facing many problems to find out
damages inside the pipe line. The pipe inspection Robot was made to avoid this
problem and to find out the exact place of damage and to reduce the time of
evaluating, repairing and managing of interior surface pipes. One of the most
important requirements in inspection, repairing and maintenance of interior
pipelines is the ability to monitor and evaluate interior surface of pipes. This
research work deals with the modelling of robot for inspection, cleaning,
maintenance to evaluate the interior surface piping systems. The design of pipe
inspection robot has been done in NX Cad (UNIGRAPHICS).the robot is
designed in such way that it can be used for different pipe diameters. The
design and development of pipe inspection robot involves a mechanism which
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in turn is connected to two opposite sides of frame of links, joints and wheels.
So by using this pipe inspection robot one can find out the exact location of
damage inside the pipe, so that it will be very easy to resolve the problem.
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I. INTRODUCTION repetitive, dangerous and hazardous working

environments. These are mostly used for achieving

A robot is any automatically operated machine which
can reduce Human efforts and time. The study of
robot is called as Robotics. Robotics is an
interdisciplinary branch of engineering and science.
This technology is basically used to develop machines
that can substitute for humans and replicate human
actions. Robots are used in critical situations and for
special purposes. These are mainly replacing the

humans in many purposes which are performing in

high productivity, accuracy and time management.
Industrialized developments are costly, necessarily
the implementation of the design results to be one of
the

improvements can be made with the use of this

most prepossessing condition. A lot of
inspection robot in piping organisation, fittings,
corrosion, cracks, and mechanical damages are
possible. The essential target of the task is to develop

a robot evaluation and cleaning of pipe, as the name
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suggests that the robot will be established to reduce e It will inspect the damages like cracks, holes
the residues that are built up inside surface of interior or any other damages inside the pipe line with
piping system. This design establishes through a help of camera provided.

brushing mechanism. Not only this robot clean the e It will reduce the time as compared with
residues that are built up inside the pipe but also able manual inspection and it will increase the
to relay live video quality of checking

e It will go vertically and horizontally.
e Cost per checking the damages also will

reduce compared to manual checking.

III. DESIGN OF THE ROBOT

The basic methodology of a design is to develop the
robots that are used for cleaning the scale and sludge

that are built inside the surface of pipelines. Not only

cleaning the residues present in inside the pipe
surface but can also able to relay live video
# monitoring from the ground to the controller. the
) . ) parameters of pipe inspection robot has shown in the
Fig.1 pipe inspection robot ]
below figure.3.1

Observation from the ground to the controller. This

concept consists of a battery, a DC motor and an

wireless camera. Battery is developed to make a

contribution for the energy that is provided to the

Robot. DC motor followers are electrical strength to

the mechanical energy. Brushes are attached to shaft,

which are used to clean the interior surface of the
pipes. wireless camera is fixed to the robot body,

which gives the continuous live video.

II. OBJECTIVES

The main purpose in design and development of this
pipe inspection Robot is to inspecting the damages

inside the pipeline and to clean the scale and sludge

formed inside the pipe line. The conventional
structure of a project is consisting of the pipe 57" | i
inspecting, repairing and cleaning robot (PIAC).

Fig.3.1.Modeling of pipe i ti bot in NX CAD
The main objective of this project is as following, 6 OFeHNG OF PIpe ISPEction Tobot I
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IV. PRODUCT ARCHITECTURE AND
COMPONENTS

The components used in the pipe inspection robot are

given below

e DC motor(60rpm)
e DC motor(30 rpm)
e Relay

e  Wireless camera

e Remote control

e Battery

e Brush for cleaning

The architecture of the model is as shown in the fig.4

Pipe inspection robot with cleaning

DC Motor

£

‘Wire less
Camera

DC Motor

Robot body with springs

Switch ?
DC Motor

Fig 4.1. Main components in the robot

[ Battery

DC motor:

The DC motor is a device, which generally converts
electrical energy into mechanical energy.in this
project the DC motor used to produce motion in pipe

inspection robot.

DC motor will work with the help of battery. The
below figure is showing the DC motor used in the

pipe inspection robot.

Fig 4.1.DC motor

Relay:

Control relay is a sequence of Transmitter and
Receiver which involve Relays and Speed Control
through two-way switches is shown in Fig. 4.2 This
makes the system very easy to operate and integrate
with actual systems. The control switches works the

similar relay on the receiver board.

Fig.4.2 Relay

Wireless Camera:
A wireless camera is a video camera that feeds its
image in real time to a computer or computer

the

establishment of video links, permitting computers to

network. Their most attractive wuse is
act as videophones or videoconference stations.. An

alternative popular use consists of security
surveillance, computer vision, video broadcasting, and
for recording social videos. Wireless cameras are
established for their low manufacturing cost and
flexibility, making them the lowest cost form of video

telephony. They have also become a source of
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security and privacy issues, as some built-in wireless
cameras can be remotely activated. The wireless

camera is shown in fig. 4.3.

Fig.4.3 wireless camera

Remote control:

Remote control is a device with which one can

control the robot from some distance.

Battery:

Batteries provide supply for a motor and camera and
relays Motor and radio frequency gets 6v supply from
the central body and camera gets supply from a 9v
battery. And 3v batteries for transmitter which has
two toggle switches. One is for motor forward and
reverse control and the other one is for glowing
LED’s.as shown in fig. 4.3.

Fig.4.3. battery

Brush for cleaning:

The brush provided in the front of the robot is used
for cleaning inside the pipe. The brush is also
operated with the help of dc motor only, this brush

also controlled with remote.

V. WORKING OF THE ROBOT

The complete design of the robot leads to the next
development of the project Working. Here the robot

is monitor for its performance of the desired functions.

Drive to the wheels is obtained through DC motors.
These motors are attached through relay switches
which control the start/stop work and rotational

direction of the motors.

The robot functions through the electronic circuit -
mechanism interface. One relay switch, worked
manually, is used to manage the development of the
pipe evaluation robot. camera fixed at the one side of
the robot is switched on manually and the other side
of the robot brushing mechanism is located on the
robot. This brushing mechanism is necessary role to
clean the interior pipes. RF receiver is set up with
connections made to a TV monitor. The DC motors to
the wheels are connected through the channel relay
circuit and it is controlled with remote. This makes

the wheels rotate at a set rpm.

Once fixed abundantly inside the pipe, the manual
relay switch is influenced and controlling the robot so
as to accommodate to the pipe diameter. The
development is continued till suitable gripping is
achieved. The gripping establish motion in horizontal
or vertical direction. The channel relay circuit is
controlled through the remote for forward motion

and back ward motion of robot.

Camera plate is monitored through another relay on
the circuit board. This is activated to initiate rotation

of camera. As the robot proceeding inside the pipe,
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signals are transfer to the receiver providing outlook

of the inside surface of pipes.

VI. SIMULLATION OF THE ROBOT

A simulation is an imitation of the operation of a real-
world process or system.The act of simulating
something first requires that a model be developed, in
which this model represents the key characteristics,
behaviours and its functions of the selected physical
or abstract system or process. The model represents
the system itself, whereas the simulation represents

the operation of the system over time.

The simulation of the pipe inspection robot has been
done NX CAD. The modelling and simulation both
are done in NX cad only .

the simulation of the pipe inspection robot is as

shown in fig.6.1.

A

\

Fig 6.1 simulation of pipe inspection robot in NX cad

VII. ADVANTAGES, DISADVANTAGES AND

CONCLUSIONS

Advantages:

Following are the main advantages of the pipe
inspection robot

e It can reduce the human efforts

e The time for inspection and the cost for the

production of the robot is less.

e It can detect the damages inside the pipe

e It can move front and back & up down also

e It can be used for different diameters of the
pipes.

e It can be controlled with remote

Disadvantages:

e As the pipe inspection robot is operated with
remote the frequency for the control of the
robot is less so it is difficult to inspect the pipes
for higher depth.

VIII. CONCLUSION
The robots were designed in a good way to traverse
horizontal and vertical pipelines. These robots were
developed to determine the interior defects, fittings
and corrosion etc. The important tasks of the robot
are inspection, repairing and maintenance in
interior surface of the pipes. These robots were
specially designed and implemented for standard

diameter of the piping systems.

IX. REFERENCES

[1]. A A Has hem, M Eng. - eng.cu.edu.eg; Oil and

gas pipeline design, maintenance and
repair,Cairo University, Department of Mining,
petroleum
Egypt.
[2]. Horodinca M, Dorftei I, Mignon E and Premont
A (2002), “A Simple Architecture for in Pipe
Collog.
Mobile, Autonomous Systems,pp. Vol 61-64.
[3]. Mhramatsu M, Namiki N, Koyama U and Suga
Y (2000), “Autonomous Mobile Robot In Pipe

for Piping Operations”, in Proc. IEEE/RS] Int.

and metallurgical Engineering,

Inspection Robots”, in Proc. Int.

Conf. Intelligent Robots, Systems, Vol.3.
[4]. Atul Gargade, Dhanraj Tambuskar and Gajanan

Thokal, Modelling and Analysis of Pipe
Inspection Robot, International Journal of
Emerging,  Technology @ and  Advanced

International Journal of Scientific Research in Science, Engineering and Technology | www.ijsrset.com | Vol 7 | Issue 4 127


http://www.ijsrset.com/
https://en.wikipedia.org/wiki/Imitation
https://en.wikipedia.org/wiki/Function_(engineering)

Padamala Ganesh et al Int J Sci Res Sci Eng & Technol. July-August-2020; 7 (4) : 123-128

Engineering, Volume 3, Issue 5, May 2013, pp
120-126.

[5]. Kosuke Nagaya, Tomohiko Yoshino, Makoto
Katayama, Iwanori Murakami, and Yoshinori
Ando,
Using Magnetic Adsorption Force IEEE/ASME
TRANSACTIONS ON MECHATRONICS, VOL.
17, NO. 3, JUNE 2012, pp. 474-479.

[6]. O. Tatar, D. Mandru, and I. Ardelean,
“Development of mobile minirobots for in pipe
inspection tasks,” ISSN 1392-120, MECHANIK,
Nr.6 (68) pp. 60-64, 2007.

[7]. Hun-ok Lim and Taku Ohki, “Development of

Robot”ICROS-SICE

conference

Wireless Piping Inspection Vehicle

Pipe Inspection

International Joint
https://en.wikipedia.org/wiki/Solarpanel.

[8]. M.F. Yusoff, B.S.K.K. Ibrahim, H. Hamzah and
H.A. Kadir, Development of Air Conditional
Route Wireless Inspection Robot, International
Symposium on Robotics and Intelligent Sensors
2012 (IRIS 2012), pp 874-880.

[9]. Hun-ok Lim and Taku Ohki, “Development of

Robot”ICROS-SICE

International Joint Conference 2009.

Pipe Inspection

. Yun-Jong Kim, Kyung-Hyun Yoon, Young-
Woo Park, “Development of In-pipe robot for
various sizes,” ASME International Conference
on Advanced Intelligent Mechatronics Suntec
Convention and Exhibition Center Singapore,
2009 IEEE.

. Amir A. F. Nassiraei, A. Ghaderi and K. Ishii,
“A Novel Approach in Correcting the Tilt
Angle of a Special 2D-Pipe Inspection Robot
Platform Material =~ Morphology,”
Proceedings of the 2008 JSME Conference on
Robotics and Mechatronics, 2P1-C17 (1)-(4),
June 5-7, 2008.

. Mhramatsu M, Namiki N, Koyama U and Suga
Y (2000), “Autonomous Mobile Robot in Pipe
for Piping Operations”, in Proc. IEEE/RS] Int.

using

Conf. Intelligent Robots, Systems, Vol. 3.
. S. G. Roh and H. Choi, “Differential-drive

inpipe robot for moving inside urban gas

pipelines,” IEEE Trans. Robot., vol. 21, no. 1,
pp- 1-17, Feb.2005
. A. M. Bertetto and M. Ruggiu, “In-pipe
inchworm pneumatic flexible robot,” in Proc.
IEEE/ASME  Int. Conf.  Adv.
Mechatronics, 2001, vol. 2, pp. 1226-1231
. P.Sandhya, S.Venkateswarlu, Dr.G.Prasanthi,

Intell.

“Ignition Interlock by Alcohol Breath Analyser
using GPS and GSM”, International Journal of
Trend in Research and Development, IJTRD,
http://www ijtrd.com/papers/IJTRD5460.pdf,
ISSN: 2394-9333, Nov-Dec 2016, Vol: 3(6), pp.
626- 628.

. S.Aliyaz  Basha, Dr.Smt.G.Prasanthi, “A
Sophisticated Iot Hand Stick for Aged People”,
International ~ Journal =~ of  Technology
Innovations and Research (IJTIR), ISSN: 2349-
5162, Vol: 4 Issue 10, October 2017, pp.220-
224,

. Mude Dhanunjaya Naik, Dr.Smt.G.Prasanthi,
“Iot Based Soil Moisture and Temperature
Monitoring Device for Irrigation Water Pump”
International Journal of Technical Innovation
in Modern Engineering & science (IJTIMES)
http://ijtimes.com, e-ISSN: 2455-2585, Online
ISSN: 2455-2585, Vol: 03 Issue 10, October-
2017, pp.39-43.

Cite this article as :

Padamala Ganesh, U. Mahaboob Basha, L. Bala
Subramanyam, S. Jithendra Niak, " Design and
RC Pipe Robot,
International Journal of Scientific Research in Science,
Engineering and Technology(IJSRSET), Print ISSN :
2395-1990, Online ISSN : 2394-4099, Volume 7, Issue
4, pp.123-128, July-August-2020. Available at
doi : https://doi.org/10.32628/IJSRSET207222

Journal URL : http://ijsrset.com/IJSRSET207222

Simulation  of Inspection

International Journal of Scientific Research in Science, Engineering and Technology | www.ijsrset.com | Vol 7 | Issue 4 128


http://www.ijsrset.com/
https://doi.org/10.32628/IJSRSET207222
http://ijsrset.com/%20IJSRSET207222

