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Abstract: Pipeline robots are widely used in the field of pipeline inspection. In order to observe the internal conditions of small-di-

ameter pressurized water supply pipelines and detect water leakage points, a small serpentine pipe robot head structure is designed.

The structure not only has a good waterproof and anti-hydro pressure effect, but also introduces the characteristics of a continuum ro-

bot. It adopts the coordinated action of the rope-driven flexible body and the joint rotation to perform attitude transformation, which

makes the robot head movement more flexible, it can move freely in small-diameter water pipes with the range of 150 mm to 300 mm.

and has a wide range of accessible task space. an equivalent D-H method is used to establish the kinematic model of the robot. calcu-

late its positive and inverse analytical expressions, and a Monte Carlo method is used to draw the reachable task space diagram of the

robot head in Matlab. Finally, the designed virtual prototype model is simulated and analyzed in Adams simulation software. The ki-

nematics analysis and simulation analysis results of the virtual prototype model show that the proposed pipe robot head structure de-

sign scheme is reasonable and feasible, which meets the design requirements.

Keywords: pipeline inspection; snake-shaped pipe robot; attitude transformation; kinematic analysis; simulation analysis
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