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ABSTRACT

Present research is to evaluate and improve the sealing performance of the duct cap assembly for the ice
dispensers through structural analysis. The nonlinear contact problems to check the sealing performance were
analyzed using ANSYS software. The results of the analyses related to the sealing performance: the displacement
distribution, the contact condition between the cap-silicon and the case, and the pressure distribution on the
contact surface, were examined and discussed. Based on the results of the existing design of the duct cap
assembly, two cases of the design modifications to improve the sealing performance were introduced. By
examining the results of the two cases, a final design improvement plan was proposed and analyzed. It is shown
that the sealing performance of the proposed final design is much more favorable than the existing design. The
method of structural analysis and design improvement of the duct cap assembly presented in this paper will help
improve the sealing performance of the ice dispenser duct caps.
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Fig. 2 Exploded view of duct cap assembly
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Fig. 3 Exploded view of finite element model of
duct cap assembly

Table 1 Material properties

Densit Young’s Poisson’s
Parts-materials Y modulus -
(kg/m”) (MPa) ratio
Cap-ABS 1060 2240 0.392
Cap-PE 90 2.73 0.41
Cap-EPS 167 5.83 0.40
Lever-POM 1250 2900 0.39

Fig. 4 Force applied to lever due to helical torsion
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