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DEVELOPMENT OF AN IN-PIPE ROBOT USED
FOR CYLINDER OF SUCKER PUMP LASER
INNER SURFACE MODIFICATION

WANG yang DENG Zong-quan SONG Yuee
(Dept. Mechanical Engineering, H arbin Institute of Technology 150001)

Abstract: The systematical structure and operation principle of an in-pipe robot used for cylinder of sucker
pum p laser inner surface m odification are developed. The system com bines laser surface m odification w ith in-
pipe robot technologies, and it performs w ith good function, high reliability, good controllability and low
cost. The experimental results shows that it is a new and effective method.

Key words: In-pipe robot; laser surface m odification; kinem atics analysis
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and transitions between them. The possible erroneous configurations of the robot are simulated and the
corresponded force/torque characteristic can be obtained. The m otion direction that can guide contacting part
from the erroneous contact state to the desired or correct one is solved through analyzing prim itive contact
states' maintaining, gaining or losing, and is mapped to the corresponded force inform ation. This association
of force inform ation w ith corrective m otion inform ation provides the com pliance needed in robotic assem bly.
An experimental setup is established and experimental results of a simple assembly task are presented to
testify the validity of the proposed methods.

Key words: Robotic assem bly; com pliance synthesis; force control; contact state transition
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