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Abstract : The power steering hose assembly is usually manufactured through the swaging process, which is
conducted to connect a hose with metal fittings. In this process the hose is inserted into metal components, the sleeve
and the nipple, and compressed in the radial direction by the jaws to clamp the hose with metal components. In case that
the clamping force is small, the oil in the hose can leak locally under the severe operating conditions. To confirm the
clamping force requirements, the measurement of separation force in longitudinal direction of the hose is usually
performed. In this study, the swaging process of a hose is simulated with the finite element method, to investigate the
effect of friction coefficient on the separation force. The results interpretations are focused on the inner rubber
component, and also a formula is proposed to estimate the separation forces with respect to friction coefficients.

Key words : Finite element method(-3+2 4~ %), Clamping force( ]2 &), Separation force( o] &3), Swaging(<= 4
©]A), Contact condition(d % % 7)
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Fig. 1 Finite element model of a hose assembly
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Table 1 Material constants of rubber materials for the second
order invariant model (unit : MPa)

Cuo Cor Cn Cao
In-Rubber | 2.38281 -0.78872 0.04513 0.50527
Mid-Rubber; 0.95818 -0.12974 0.05900 0.03207
Out-Rubber| 1.33394 -0.45644 0.11302 0.02709

2.3 sijA{ ahH

TR TE HEAN M E
WA E A F7he] 2de A Az}
(mesh)E AT AL Bart 97| o 2 o)A
= ga2zae 988 s Aste AR FAA

192 sZRS A2 EHE=2E. M13A H45, 2005

)
k1
:{n
ofy
)
L}y
ot gn
lo L
)
Iy

7719 B =
AR FHIR EEE T
Astack 28k A4 528 8452 4 A
FdEo| =z 3709 2223} 27)9) BEE Alo]o)
HaHglue) A7 E B HE AREsto] JAuE
o 3 My R BALTY &5 753

3. s A}

3.1 Y8 I HYE

Fig. 2= &7} 2.125 mm 2] o 374A2](stroke)
 AXPE Ao Ay FAE =418 ZlolH, 27}
LBl A3 =] AFeo] Sdd Fo
Ay PYAE rjx Ay BEAS AQstas ol
EA3A vebdt) E8 vpEAl e uhE Hyy
o) ztole Aol #AEX Fton, npEo] gle
Bl AAAHA HE FAL whEo] e 4%

shujaEis P Fo e Ae

Fig. 2 Deformed shape of a hose at the maximum jaw stroke
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