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Finite Element Analysis for the Swaging Process of an
Automotive Air-conditioning Hose Assembly
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Abstract : The automotive air conditioning hose is used for connecting the components of air conditioner in a
vehicle. The hose is usually manufactured by the swaging process to connect the rubber hose with the metal
fitting at the end of the hose. The swaging process leads to various stress and strain configurations in the hose,
which give a critical effect on the hose performance. In this paper, the deformation characteristics of an
air-conditioning hose during the swaging process were analyzed using the nonlinear finite element method.
Especially the rubber layers, which are contacted with the metal fittings, were divided with finer mesh density
than the reinforcement braids to increase the solution accuracy. The material properties were obtained from

experimental data, and the contact conditions were used in consideration of the real manufacturing process.
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Fig. 1 Geometric shape of the A/C hose
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Fig. 2 Finite clement model of the hose assembly
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Fig. 3 Grid shape of the A/C hose
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Fig. 4 Stress-strain curve of rubber materials
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Table 1 Material constants of rubber materials for
the second order invariant model (unit :
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MPa)
Cfl() C;)l QI 6{20
Inner
rubber | 187839 | -0.885567 | 0.0167447 | 0.273423
Middle
rubber | 187839 | -0.885567 | 0.0167447 | 0.273423
Outer _ _ =
rabber | 183834 | -0.708799 | 0.126826 |-0.0456585
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Fig. 5 Comparison of stress-strain curve in

second order invariant model with

experimental data (outer rubber)
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Table 2 Material properties of steel materials

Item Nipple Sleeve

Young’'s modulus (GPa) 63.87 7027
Poisson’s ratio 0.3 0.3
Yield stress (MPa) 144 214
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Fig. 9 Radial displacements of three nodes in the
center region of the jaws
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Fig. 10 Cauchy stress distribution of the hose at
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