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Abstract

For the problem of difficult human detection of aging defects inside gas pipelines, a pipeline robot
mechanism that can autonomously change the diameter inside gas pipelines is proposed. The robot
is based on the basic structure of the pipeline robot, and can autonomously adapt to the change of
the pipe diameter, in order to solve the complexity of control and low control accuracy caused by
the current robot through human control of the support mechanism. In this paper, 3D modelling
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and simulation of the robot was carried out using UG, and the working mechanism of the robot was
analysed to complete the self-adaptation process under the drive of the motor and rely on the screw
nut and connecting rod to achieve the diameter change. After the simulation test, the robot height
is 270 mm, the mass is 0.5 kg, the adjustable range of the outer diameter of the active wheel is
270~360 mm, the no-load travelling speed is 0.1 m/s, and the support structure meets the design
requirements, which provides an effective solution for the innovative design of the pipeline robot.
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Figure 1. Lead screw and nut self-adjusting mechanism diagram
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Table 2. Coupling parameters
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Figure 2. Lead screw and nut assembly dimension diagram
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Figure 3. Foot-leg and wheel assembly diagram
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Figure 4. Reducing structure assembly diagram
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Figure 5. Minimum pipe diameter diagram
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Figure 6. Maximum pipe diameter diagram
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