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Abstract

The boiler furnace of thermal power station needs regular maintenance. The traditional main-
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tenance method is to build scaffold for manual operation, which is very dangerous. The cleaning
and maintenance by using wheeled water wall climbing robot can greatly reduce the maintenance
difficulty. The wall surface of the water wall is an irregular surface composed of the outer diame-
ter of the steel pipe, which is adsorbed by the permanent magnet adsorption device. In order to
ensure the safety and reliability of the water wall climbing robot in the moving process, this paper
uses the finite element method to establish the magnetic simulation model of the wall climbing
robot, takes the minimum value of the magnetic adsorption force as the load design principle, and
optimizes the magnetic wheel structure, reduce the magnetic fluctuation of the wall climbing ro-
bot at different positions of the water wall tube, and improve the adsorption safety factor of the
wall climbing robot. It has been applied to the maintenance of furnace wall of boiler in thermal
power plant, and the effect is good.
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Figure 1. Structure of the wall climbing robot

1. MEEEHLRE A1

Table 1. Parameter table of wall climbing robot
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Figure 2. Force analysis of vertical motion of wheeled wall climbing robot
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Figure 3. Force analysis of horizontal motion of wheeled wall climbing robot
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Table 2. Material list of simulation experiment
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Figure 4. Magnetic wheel model
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Figure 5. Magnetic force simulation of magnetic wheel
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Figure 6. Variation of magnetic adsorption force with wheel width and yoke thickness
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Table 3. Variation of magnetic adsorption force with wheel diameter parameters
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Figure 7. The wall climbing robot moves on the water wall vertically (left) and horizontally (right)
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