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Abstract: In response to the difficulty of high-precision machining by in pipe robots, a high-preci-
sion grinding method was proposed for in pipe robots considering stiffness characteristics, taking the
example of repairing and polishing the residual heights of the weld seams in the pipe. Firstly, based on
the wheeled pipe machining robots, a finite element simulation model was established considering the
stiffness characteristics of the pneumatic support devices, and the deformation relationship was ob-
tained under different machining loads and poses. Secondly, a weld seam recognition method was es-
tablished based on height features, and a cubic B-spline model was used to establish the parameter e-
quation of the weld seam busbar, thereby a machining trajectory point generation method was pro-
posed to integrate stiffness compensation; Finally, the effectiveness of the method proposed for polis-
hing weld seams inside pipes was verified through robot prototype experiments. The results show that
the method may accurately trim the seam residual height of about 1 mm to less than 0.2 mm, and the
error between the average seam residual height and the design residual height after machining is less
than 5%.
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Fig.1 In pipe mobile processing robot
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Fig.2 Simplified kinematic model structure
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Fig.4 Extraction of weld seam boundary feature points
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Fig.6 Determining step size using equal chord height

interpolation method
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Fig.7 Physical prototype of pipeline special robot
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Fig.10 The end of the rotating mechanism is

deformed due to force at a certain angle
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Fig.11 Deformation of robot end under force
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Fig.14 Special robots inside the pipe grind welds
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Fig.15 Comparison of welding seams inside pipelines

before and after processing
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Tab.3 Measurement of weld height before and

after polishing mm
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Fig.16 Group 1 Weld Grinding Results
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Fig.17 Group 2 Weld Grinding Results
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Fig.18 Group 3 Weld Grinding Results
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