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= Abstract - The engineer is constantly conformed
with the challenges of bringing ideas and design into
reality. New machines and techniques are being
developed continuously to manufacture various
products at cheaper rates and high quality. The pipe
inspection robot with active pipe-diameter
adaptability and automatic tractive force adjusting is
developed for long-distance inspection of main gas
pipelines with different diameter series. Its physical
design employs the scheme that three sets of tri
wheeled leg mechanism are circumferentially spaced
out 120° apart symmetrically. This structural design
makes it possible to realize the adaptation to pipe
diameter and tractive force adjusting together. On
the basis of analyzing the mechanical actions of the
adaptation to pipe diameter and tractive force
adjusting, the related mechanical models are
established, and their control system structure and
control strategy are discussed. To verify the pipe-
diameter adaptability and tractive force adjusting of
the robot, related field experiments are implemented
in actual underground gas pipeline. The
experimental results show that the theoretical
analysis in this paper is valid and the prototype of
this robot can work well in actual underground gas
pipelines. Compared with other similar robots, this
robot, which employs active mode for its
adaptability to pipe diameter, can be adaptable to the
wide range of gas pipeline diameters from 300 mm
to @500 mm and automatically provide a stable and
reliable tractive force with strong capacity of tractive
force adjusting. As a mobile carrier for visual
inspection wireless camera is mounted to see
corrosion, crack, defect, and holes of main gas
pipelines, spring is also mounted in middle for
making it flexible to take turn

Key Words: In pipe robot, Active diameter,
Adjustable diameter, Tractive force, Parallelogram
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1. INTRODUCTION

An in-pipe inspection robot for the inspection of
pipe with pipe diameter adaptability is introduced
here. There were various models developed for the
pipe inspection; however, this robot excludes
various dis-advantages associated with them. There
are a wide variety of pipelines such as urban gas,
sewage, chemical plant, nuclear power plant etc.,
which are indispensable in our life. Also, pipelines
are the major tools for transportation of oils and
gases and a number of countries employ pipelines as
the main facilities for transportation. In our country,
the urban gas pipelines currently go up to 13,000
Km long but since most of them have been
constructed in 1980's, there happen a lot of troubles
caused by aging, corrosion, cracks, and mechanical
damages from third parties. Continuous activities for
inspection, maintenance and repair should be
performed from now on. However, those activities
need enormous budgets that may not be easily
handled by gas companies as they are mostly small
and medium in size. Efficient equipment’s for
inspection and integrated maintenance program are
required in gas industries an in-pipe inspection robot
for the inspection of pipe with pipe diameter
adaptability is introduced here. There were various
models developed for the pipe inspection; however,
this robot excludes various dis-advantages
associated with them.

2. PROBLEM STATMENT:

The inspection of pipes may be relevant for
improving security and efficiency in industrial
plants. These specific operations as inspection,
maintenance, cleaning etc. are expensive, thus the
application of the robots appears to be one of the
most attractive solutions. The pipelines are the major
tools for the transportation of drinkable water,
effluent water, fuel oils and gas. A lot of troubles
caused by piping networks aging, corrosion, cracks,
and mechanical damages are possible. So,
continuous activities for inspection, maintenance
and repair are strongly demanded. The robots with a

| Page 1


http://www.ijsrem.com/

,.’.-' ‘3;\\

o
@ﬁ“‘?} International Journal of Scientific Research in Engineering and Management (IJSREM)
' SJIF Rating: 8.586 ISSN: 2582-3930

W Volume: 09 Issue: 05 | May - 2025

flexible (adaptable) structure may boast adaptability
to the environment, especially to the pipe diameter,
with enhanced dexterity, maneuverability, capability
to operate under hostile conditions

3. OBJECTIVES:

1. In-pipe inspection robot with automatic
adaptability to various pipe diameters and to monitor
the defect, cracks, corrosion, block etc.

2. To make an adaptive robotic design so as to adjust
it according to the pipeline parameters.

3. To add spring mechanism to robot which can
contract and expand according to the pipeline
parameters.

4. To control the whole system with remote.

4. SCOPE:

The main scope of our FINAL YEAR
MECHANICAL project is to locate defects due to
corrosion and obstacle at the inner side of the pipe
line. Nevertheless, damage still occurs, which
reduces the strength of the pipe. If it goes undetected
and becomes severe, the pipe can leak and, in rare
cases, fail catastrophically. So, extensive efforts are
made to mitigate defects. So we proposed a new
design in inspecting pipelines.

5. CONCLUSIONS

The design and fabrication of pipe inspection robot
is successfully demonstrated. The camera installed
for inspection purpose works well, the camera gives
a clear view of crack, obstacle, damages, rust, holes.
For non-insulated pipe LED light is installed on pipe
inspection robot, if the pipe is cracked or holed
somewhere, the ray of light comes out from that
crack and we can easily identify the damaged spots.
Three springs are mounted on robot which works

very well. The two-spring mounted on front and
back of robot provide proper grip to all the six arms
of the robot. This robot can travel in in pipe varying
size from 300 mm to 500 mm. Because of spring the
robot gets very good grip it does not slip inside pipe
and middle spring provide flexibility to the robot so
that it can take turn inside pipe. The robot is
operated by using wired remote and wireless camera
with power bank is provided on Robert so that clear
view inside pipe is directly shown on mobile
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