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The Reliable Controller Design for Magnetic Auto-Pipe Cutting Machine

Kim Gook Hwan*, Lee Myung Chul*, Lee Soon Geul**

ABSTRACT

Pipe-cutting machines have been used in many fields. Recently, an automatic pipe-cutting machine that uses magnet
has been developed. In this paper, a magnetic-type automatic pipe-cutting machine that attaches itself and performs
unmanned cutting process is proposed. It is designed that there is a room at the bottom of its body to contain a magnet.
And it uses magnetic force between the magnet and the pipe surface to prevent slip and to attach the machine to the pipe
against gravity. Also the magnetic force is adjustable by changing the gap between the magnet and the pipe. This
machine is, however, necessary to control cutting velocity for the elevation of work efficiency and the adjustable
faculties.

During pipe cutting process, the gravity acting on the pipe-cutting machine widely varies. That is, the cutting
machine gets fast when moving from the top to the bottom of the pipe and slow when moving from the bottom to the top
Actually the system is kind of a non-linear system where the gravity is function of climbing angle of the cutting machine
along the pipe. Especially jerking motion is critical.

Therefore, authors design the non-linear controller that estimates the current position of the machine
along the pipe and compensates the effect of gravity in this paper. It receives the feed back signal from the
encoder.
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Fig. 1 (a) Diagram of pipe-cutting machine
Fig. 1 (b) Picture of pipe-cutting machine
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Fig. 3 Block diagram of system
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Fig. 4 comparison of simulation vs. real system
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Fig. 6 Block diagram of control algorithm
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Fig. 7 Simulation vs. real system
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