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Design and Deveopment of Thickness Measurement Robot for large Cylindrical Tank
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Abstract

Cylindrical steel tanks most used in chemical and petrochemical industries have to be inspectcted at
lease every 5 years. The wall thickness measurement by using Ulirsonic Testing (UT) is one of the importance
method. The scaffolding has to be built around the tank to operating because the height of the tanks, this is
time consume and costly.

Nowadays the robots were used for measuring the wall thickness of the steel tanks. It could reduce
operating time and cost. It is also very safe. But the robots had to be imported and were very costly. The aim of
this research is to develop a robot for measuring the wall thickness of big cylindrical steel tanks. The developed
robot is like a small car could be moved on the steel wall in vertical and horizontal direction. Each wheel was
made by thin aluminum wall and covered with thin rubber sheet. There was a small cylindrical magnet inside of
each wheel to stick on the steel wall.. There were 2 motors of each wheel one for direct driving and the other

one for turning the wheel so that the robot could move vertically and horizontally. The control and the data
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transfer were wirelessly. The position of the robot could be controned by using the signal from the encorders of

all motors. The robot could be stopped and measured the thickness and transfered the result wirelessly.

This new developed robot was lower cost and moved faster in vertical and horizontal direction.

It was found that the robot could be moved by maximum speed with 202 mm/sec by weight of 4 kg and

could be moved over the rectangular barrier by maximum height of 16 mm. The maximum magnetic stick force in

perpendicular direction is 100 N. The robot could be controlled to move and stop at the required position and

measured the thickness accurately.

Keywords: four wheels independent driving , four wheels independent streering , climbing robots
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