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A Study on the Deformation Characteristics of a High-Pressure Hose
with respect to the Swaging Strokes
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ABSTRACT: The mechanical components with high-pressure hoses are generally produced by the swaging process. The hoses are composed of the
rubber materials and the reinforced braids to support tensile forces. In case they are subjected to high mechanical and thermal loads under severe
operating conditions, the oil int hoses can leak at the parts of simall clamping forces. In this paper, the deformation characteristics of a fiber-reinforced
hose are analyzed with respect to the jaw strokes using the finite element method. The manufacturing process is modeled with a contact problem in
consideration of a real situation, and the material properties based on the experimental results are used in the analysis. Examinations of the
relationship between the swaging strokes and the deformation behaviors of the hose were made on the basis of the stress and strain values of the hose
components. The relations between clamping forces and separating forces are also proposed, in order to estimate clamping forces corresponding to
separating forces for the given model.
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Fig. 1 Initial finite element model for the swaging process
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Table 1 Material constants of rubber materials for the second

order invariant model (unit : MPa)
Cio Cor Cn Cao
In-Rubber 2.38281 0.78872  0.04513  0.50527
Mid-Rubber 0.95818 -1.29741  0.05900  0.03207
Out-Rubber 1.33394 045644 011302  0.02709
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Fig. 2 Comparison of the second order invariant model with
the experimental data for outer rubber material
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Fig. 3 Deformed shape of the model (stroke =2.2mm)

Fig. 4= 29ol4o] #59 ¥ &
¢ Amny) ek, 2 29 3

UHE DY AN FHZ =N

Bosh - gRnTY 45
39 skl sigsie Aol
Aelth. Fig 5= 94 Azl

22 mmdl| thsfe] WHILFY et T Aol wAs= v
T HAE AT S Ty UrEM Aoz, Ao g5y F
of ) F7 Fagke 063 mmE Jehiich

Fig. 4 Reference position for the calculation of maximum
compressibilities in the inner and outer rubbers
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Fig. 5 Radial displacements of two nodes at the surface of the
inner rubber (stroke = 2.2 mm)
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Fig, 7 Equivalent total strain of the model (stroke = 2.2mm)
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Fig. 10 Equivalent Cauchy stress of the hose (stroke = 2.2mm)
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Fig. 12 Stress distribution of the steel components at the

maximum jaw stroke (stroke = 2.2mm)
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Fig. 13 Contact normal forces with respect to the jaw strokes

Table 2 Comparison of contact normal forces and the ratio of
separation force with the results obtained by Eq. (9)

(unit : kN)
S=20 S=21 S=22 S$=23 S=24
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