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ABSTRACT

For simple and repetitive transport tasks in limited spaces such as in factories, it is more efficient to use
mobile robots instead of human workers. For this reason, the reliance on mobile robots is increasing due to
the increased implementation of smart factories. Currently, the structural design of the Mecanum wheel is
required to ensure the stability of the moving robot since it is used for the transport of not only small
products but also large products. In this paper, to improve the stability and durability of the Mecanum wheel,
ways to improve the structure of the Mecanum wheel are presented. Then, using the Castigliano theorem, the
structural stability is reviewed through the deflection on existing and improved structures.

Key Words : Mecanum Wheel(H| 7} Z), Castigliano Theorem(ZtAE 2|0t & 2), Deflection(X &), Structure
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Table 1 Shape design parameters of mecanum wheel

Design parameter Values Unit
N 8 -
0 45 Deg
R 150 mm
h 116 mm
d, 32 mm
d; 21 mm
L 160 mm

Table 2 Analysis parameters of mecanum wheel

Design parameter Values Unit
Material E 207 GPa
properties G 79 GPa
I 41,925 mm*
1, 2,218 mm*

F 10,000 N
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Table 3 Results of roller axis of existing structure

Deflection O o Values Unit

FE Analysis Result 0.1124 mm
Theoretical Result 0.1116 mm
Error Factor 0.72 %

0 Max

-0.012485 ]
-0.02497
-0.037456 x

-0.049041
-0.062426
-0.074911
-0.087396
-0.009882
-0.11237 Min

Fig. 9 FE analysis results of roller axis of existing
structure

Table 4 Results of roller axis of improved structure

Deflection Values Unit

FE Analysis Result 0.0736 mm
Theoretical Result 0.0745 mm
Error Factor 1.21 %

-0.0036992 Max

-0.011466
-0.019232
-0.026998

L 0034765
I -0042531
-0.050207
-0.058064

-0.06583
-0.073596 Min

Fig. 10 FE analysis results of roller axis of
improved structure
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