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Development and On-Site Installation of a Teaching-Less Grinding Robot
System for the Automation of Steel Pipe Outer Surface Finishing
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Abstract:

Grinding-based removal of surface defects on steel pipes places a heavy burden on workers, creating a strong
demand for automation. However, existing automated processing using large equipment suffers from low efficiency.
To address this issue, JFE Steel developed a system that extracts defect geometry by combining 3D shape
measurement and point cloud processing with 2D image processing, and then automatically generates the grinder
contact posture and machining path based on the extracted shape. A robot arm follows the generated machining path,
while a pressure-control device ensures stable control of grinding depth. In addition, feed-rate adjustment enables

high-quality grinding. With the introduction of this system, work efficiency improved by approximately 2.5 times, and

both workplace safety and employee engagement were enhan
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Fig.1 Comparison of arm robot usage methods
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