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Abstract

The objective of this paper is to numerically examine the mechanical behavior of the swaged power
steering(PS) hose subject to internal pressure. PS hose experiences a large internal pressure change in
operating, so it's material part has to resist a cyclic expansion and compression without causing oil
leakage. This cyclic pressure is intimately associated with fatigne failure of PS hose. In this study, we
compare two types of PS hose. The numerical investigation is composed of three steps; swaging
analysis, low and high pressure analyses. The comparative numerical results provide the basic data for
the optimal PS design.
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Fig. 5 Stress-strain curve of sleeve with work-
hardening (Types A and B)
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Fig. 6 Stress-strain curve with workhardening of
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Table 1 Mooney-Rivlin coefficients (Type A)

Outer rubber |Middle rubber| Inner rubber

C10 0.116422 0.123492 0.216193
C01 | -0.0428092 | -0.0195922 -0.111783
Cil1 | 0.0037528 | -0.00904411 | 0.0285844
C20 | -0.000634714 | 0.0103824 | -0.00942989

C30 | 3.82493e-5 |[-0.000208256 | 0.000479049

Table 2 Mooney-Rivlin coefficients (Type B)

Outer rubber |Middle rubber| Inner rubber

C10 0.144582 0.129923 0.279512
C01 | -0.0436264 | -0.0300099 -0.145885
C11 [-0.000871176 | -0.00220792 | 0.0139681
€20 | 0.00816959 | 0.00725261 0.0327742

€30 |-0.000173205 | -0.000171148 | -0.00228372
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Fig. 11 Swaged configuration (Type B)
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Fig. 17 Stress distribution along the outer rubber
surface (Type A)
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Fig, 18 Stress distribution along the inner rubber
surface (Type A)
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Fig. 19 Strain distribution along the outer rubber
surface (Type A)
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Fig. 20 Strain distribution along the inner rubber
surface (Type A)
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Fig. 22 Stress distribution along the outer rubber
surface (Type B)
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Fig. 23 Stress distribution along the inner rubber
surface (Type B)
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Fig. 24 Strain distribution along the outer rubber
surface (Type B)
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Fig. 25 Strain distribution along the inner rubber
surface (Type B)
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Table 4 Differences in stresses and strains

Cauchy stress difference(Kgy/mr)

Maximum stress Steady state

Outer | Inmer | Outer
Inner rubber
rubber | rubber | rubber

Type A | 0.0114 | 0.055 | 0.008 0.04

Type B | 0.0455 - 0.009 0.045

Maximum strain Steady state

Outer | Inner | Outer
Inner rubber
rubber | rubber | rubber

Type A | 0.0264 | 0.0831 | 0.018

0.0635

Type B | 0.0562 - 0.015 0.0551
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