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Abstract —In this paper, the contact stress and friction force between multi-balls and rolling friction
contact surfaces of two cylinders have been presented using a finite element analysis. The multi-balls for
a rolling friction motion may be contacted with a reciprocating mechanism of a parallel cylinder and a
misaligned cylinder in a LPG filling unit. The FEM computed results indicate that SiC ceramic and SUS
304 balls show a high contact stress and friction force on the contact spot of rolling balls. But the PEEK
balls show a low contact stress and friction loss due to a high flexibility of a PEEK polymer. In this study,
we may recommend SiC and SUS 304 balls for high compressive loadings between a multi-ball and a
cylinder contact mechanisms and PEEK balls for a low compressive force. And the misalignment between
two cylinders should be restricted for a low contact stress and friction loss, especially.
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(b) Rolling type of new LPG filler

Fig. 1. LPG filling unit and FEM elements with a multi-

ball contact system.
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Fig. 2. Progressive rolling contact mechanisms under
uniformly distributed compressive forces.
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Table 1. Material properties of multi-balls.

Material property |SUS 304| SiC | PEEK | Brass
Density, kg/cm? 8,000 | 3,100 | 1,650 | 8,500
Elastic modulus, GPa| 200 330 345 97
Poisson's ratio 0.29 0.15 0.311
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Fig. 3. Contact stress and friction force distributions of peek
balls under a uniformly distributed compressive
force of 1kgy.
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Fig. 4. Contact stress and contact friction force for various

values of ball materials as functions of compressive
forces.
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Fig. 5. Contact stress and friction force distributions of SiC
balls with a misaligned cylinder under a uniformly
distributed compressive force of 1 kgs.
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contacted with multi-balls as functions of misaligned
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