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A study about structural analysis of double structured non-pneumatic wheel
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Abstract: Non-pneumatic wheels have been widely used instead of general tube type wheels beause of many reasons, for
example, wheel size, price restriction, heavy-duty problem and so on. Almost small size wheels or casters were
non-pneumatic type but structural stability was not certified. This paper presents a double structured non-pneumatic wheel,
called “smart caster”, which consisted with inner and outer wheels connected by chips, and finite element analysis
processes were conducted in order to determine important dwsign factors before actual design for mass production. For
structural analysis ABAQUS was used under various boundary conditions with incrementally varied loads until 2,000N.
Then structural staility was evaluated according to varied loads below ultimate stress. Generally stresses were concentrated
at the lower parts of the wheel, and especially contact parts between wheel and ground. In addition, maximum stress
appeared at contact parts between the wheel lower part and chips.

Key Words: non-pneumatic wheel, fem, vibration, noise, smart caster.
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Fig. 1 Smart Caster Model

Fig. 2 Smart Caster 2D modeling
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Fig. 3 Smart Caster 3D modeling
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Fig. 4 Smart Caster FEM Model boundary conditions
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Table 1 Constraints analysis of the non—pneumatic wheels

Analysis Constraints

two-dimensional
Plane Strain

Geometry Condition

quadrangle, triangle
less than 0.5
Element Type Structural Elenment
Element Number 10,248
Node Number 13,092

Use the form factor

Element size
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Fig. 5 Step—by-step Analysis of data
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Fig. 6 Analysis results of 100kg load conditions

Fig. 7 Analysis results of enlarged view 100kg load conditions
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Fig. 8 Analysis results of 200kg load conditions

Fig. 9 Analysis results of enlarged view 200kg load conditions

Table 2 Modal analysis results

vose | Lot | NG| peomion
(MPa)
1 25 294 0.52
2 50 53.79 0.91
3 100 96.36 1.61
4 200 188.1 3.1
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