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Abstract

An automobile lower arm has been fabricated in a prototype form by hydroforming with the aids of
numerical analysis and experiments. For the numerical process design, a program called
HydroFORM-3D developed here on the basis of a rigid-plastic model, has been applied to the lower
arm hydroforming. The friction calculation between die and workpiece has been dealt carefully by
introducing a new scheme in three-dimensional surface integration. To accomplish successful
hydroforming process design, thorough investigation on proper combination of process parameters such
as internal hydraulic pressure, axial feeding, and tool geometry has been performed. Results obtained
from numerical simulation for a lower arm in hydroforming process are compared with a series of
experiments. The comparison shows that the numerical analysis successfully provides the manufacturing
information on the lower arm hydroforming, and it predicts the geometrical deformation and the
thinning.
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Fig. 1 The approximated function for the friction re-
presentation
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Fig. 2 Finite Element model of the pre-bending proc-
ess

-594-



glolmz v FAIMMLE 9 FHH A€
A 2e du Ay dAr d=d E93E
AHgEtA Ho, 2w AN FYE F¥ S
Ab&-gtch Fig. 3w dlb] AdEAler -8R T4,
agn & Wgoz A4 §U8 Ad 4F A
AN g 2oEr. U 424 FUFS "o
SEH7AA Aoz FTrAA HF S0mm7t

HEE gigled, Uid d8HE &4 FUFo
40mm7} =28 w7tR] 40MPa® A A&HA Hotst
A, 2R gANAME HAd 4EE soMPart HEE
st el dujdgAel 23 ¥y Alolo nf
FAGTE 0052 7HASIAY. slojl=m Iy )4
Fo 2ojqt Wy s wwd A2 Fig. 40
YeEtl o, Ago] & o]Fo HEE& & F 3

o},

Axial Feeding Ram

Fig. 3 Finite Element model of the hydroforming pr-
ocess

A-A B-B c-C D-D E-E

Fig. 4 Deformed shapes and cross-sections after hyd-
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5 Input and actual response of loading conditio-

ns for the hydroforming process; (a) axial fee-
ding displacements, (b) internal hydraulic pres-
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Fig. 6 Final actual sha
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(a) section A-A

(b) section B-B

(¢) section C-C

(d) section D-D

Fig. 7 Comparison of several actual cross sections
and the simulation results for hydroforming p-
rocess
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Fig. 8 Comparison of actual and simulation results of
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