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Estimation on the effect of design variables for sealing performance of the dust seal using
finite element simulation

K. O. Lee (Prec. Mecha. Eng. Dept. PNU), S. U. Lee (Prec. Mecha. Eng. Dept. PNU),
Y. M. Huh (Daewoong RT Co., Ltd.), and S. S. Kang(ERC/NSDM, PNU)

ABSTRACT

Usually, hydraulic cylinder is widely used as the actuator in the equipment of construction machines, airplane and
military machines. In case of these devices, due to use under severe environment such as water, SiO? and dust, etc. seal which
has high packing ability and long service life has been required. These characteristics are largely influenced by material and
geometries of seal such as approach angle, withdrawal angle and interference. Recently, many a study about seal material has
been performed so that many materials have been developed. But the concrete studies including the relationships between
geometry of seal and sealing performance have hardly been performed yet. Therefore, in this study, we predicted the
deformation behavior and contact normal distribution of dust seal with the variation of geometries of seal lip using finite
clement analysis. And based on the results of analyses, we discussed the effects of the design variables for sealing
performance of the dust seal.
Key Words: TPU, Dust seal(t§2~E ), Finite element analysis(- 322 8| 4), Sealing performance(2%-43), Contact
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Fig. 2 Principal design variables and B/C in the FEA

Table 1 Comparison of measured roughness data

Material parameter Values
Normal seal diameter (mm) 105
Number of elements 8256
Number of nodes 8574
o Cl10 -3.91175
M°°3§[yrf 5“""‘ col 14.718
Cll 0.312908
Tensile strength (MPa) 33.57
100% (MPa) 12.45
200% (MPa) 14.46
300% (MPa) 16.2
Friction coefficient 0.12
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Fig. 4 Contact normal force between rod and seal during
operation
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