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Stress Analysis of a Window Cleaning Robot using 3D Modeling

and Improvement Plan
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Abstract
Recently, a prototype of a guide rail type window cleaning robot was developed, and is currently undergoing field
testing. The size and the load of the robot have not yet been optimized. In this study, a stress analysis was performed to
derive quantitative data to improve the current window cleaning robot and secure its structural safety. Through the
analysis of its own weight, resistance to wind speed, and other factors, it was found that the robot can be improved in
terms of the drooping caused by its own weight and the drag force against wind pressure. The analysis results obtained
will be directly applied to improve the design of the window cleaning robot, and it is expected that this will advance the

completeness of the robot’s design.
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Figure 3. Examples of window cleaning robot
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Figure 4. 3D model of window cleaning robot
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Figure 5. Support condition
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(b) stress distribution of bolts
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(o) stress dlsmbutlon of the upper
rail shaft

(a) stress distribution in the
whole

Figure 6. Stress distribution by self weight
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Figure 7. Distribution of internal stresses in bolts according to
the feeding position
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Figure 8. Distribution of internal stresses in upper rail shaft
according to the feeding position
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Table 1. Status of slab formwork system application

. : Modulus of ; Yield
Material Density elasticity Phasongi strength
SuJ2 7.8 gfem 207 Gpa 0.3 350 Mpa
AL6061 2.7 gfem 68.9 Gpa 0.33 276 Mpa
Stuclural - 7 g5g/en 200 Gpa 03 250 Mpa
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Figure 9. Stresses distribution of upper rail shaft according to
the feeding position
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Figure 10. Amount of deformation of the upper rail shaft
according to the feeding position

Table 2. Status of slab formwork system application

Starting 1/4 12

point point point
Maximum stress (Mpa) 9.9123 5.8137 7.2313
Maximum deformation (mm) 0.4994 0.1851 0.2200
The relative positional change
amount (mmf of the cleaning 0.0072 0.0654 0.1263

device according to the
feeding position
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Figure 13. Alternative of shape improvement
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