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Abstract
The wind field has a direct influence on the stability of fan blade repair robot when working at
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high altitude. In this paper, a structural design scheme of fan blade repair robot for high-altitude
operation is proposed, and some of its structures are optimized according to the wind field analy-
sis results. Firstly, the three-dimensional structure model of the repair robot is established. Se-
condly, according to the high-altitude repair working environment, the mechanical characteristics
of the repair robot under different wind fields were analyzed by finite element method combined
with CFD software, and it was concluded that the area where the wind field had a great influence
on the adsorption stability of the repair robot was at the connecting rod of the sucker. Finally, ac-
cording to the above analysis results, the optimization design and simulation analysis are carried
out for the main body of the repair robot and the suction cup. By comparing the analysis results
before and after optimization, the validity and reliability of the optimization results of the robot
body and the suction cup can be verified, and the theoretical basis for the design of the fan blade
repair robot can be provided.
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Figure 1. Machine structure diagram
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Figure 2. Working diagram of Rope Robotics in Denmark
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Figure 3. Internal structure of the robot body
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Figure 4. Schematic dia-
gram of robot stress analy-
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Table 1. Experimental parameters of adsorption force
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Table 2. Experimental results of adsorption force
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Figure 5. Simplified model of repair robot
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Figure 6. Cloud image of side inlet air pressure of robot
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Figure 7. Cloud image of robot front air inlet pressure
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Figure 8. Wind velocity vector diagram of the center surface of the side suction cup connecting rod
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Figure 9. Wind velocity vector diagram of the center surface of the suction cup connecting rod
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Figure 10. Side air inlet pressure cloud image of robot optimization model
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Figure 11. Front air inlet pressure cloud image of robot optimization model
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