Transactions of KSAE, Vol. 30, No. 7, pp.575-579 (July, 2022)

’m Check for updates

Copyright © 2022 KSAE /200-05
pISSN 1225-6382 / eISSN 2234-0149
DOI http://dx.doi.org/10.7467/KSAE.2022.30.7.575

22 olE

[ = Jy L o |

AZEQ| M3
Z 7

- BB ERECR AT

=T

O|
_|0||
El

Design of Lightweight Steering Intermediate Shaft Which Satisfies Requirements for
Static Strength and Fatigue Life
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Abstract : In this paper, an attempt was made to reduce the weight of the intermediate shaft in the automotive steering
system by hollowing it. Analysis was performed in order to determine whether the hollow shaft satisfies the requirements for
static torsional strength and torsional fatigue endurance. In the static torsional strength analysis, it was confirmed that the
maximum stress of the hollow shaft with an inner hole diameter of up to 9 mm was almost the same as the maximum stress of
the solid shaft. In the torsional fatigue endurance analysis, it was confirmed that the fatigue life of a hollow shaft with an
inner hole diameter of 12 mm also satisfies the requirements. Furthermore, it was confirmed that hollowing the shaft could

reduce approximately 20 % of its weight.

Key words : Intermediate shaft(1% AFZE), Steering(Z=3F), Nonlinear stress analysis(W] 413 -3-2] 3}|4]), Fatigue

analysis(t] -1~ 31 4), Lightweight design(7d =F 24 A])
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Fig. 1 Standard round tension test specimen according to
ASTM specification E8
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Fig. 2 Engineering stress-strain diagram which is used to
find tensile yield stress and tensile ultimate stress
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(b) Dimensions

Fig. 3 Geometric shape and dimensions of intermediate shaft
with solid cross section
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Fig. 4 Results of linear static torsion analysis under T=280 Nm
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Fig. 5 Results of nonlinear static torsion analysis under T=280 Nm
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Fig. 7 Results of linear static torsion analysis under T=29.4 Nm
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