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of Forming Limit in Tube Hydroforming

Process

S.E. Lim, Y.S. Kim, S.T. Kim and Y.S. Kim

Abstract
Tube hydroforming is a relatively new technology compared to conventional stamping. Thus, there is

little knowledge base that can be utilized for process and die design.

To remedy this situation,

considerable research is now being conducted by many researchers on significant aspects of tube
hydroforming technology including material selection, pre-form design, hydroforming process and tool
design. In the tube hydroforming process we frequently experence many failure modes like wrinkling,
buckling, folding back and fracture under the improper forming conditions. In this paper, forming limit for

failure occurrence such as fracture and wrinkling is examined theoretically and the result is compared

with Back’s experimental result.
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Fig. 1 The principle of tube hydroforming(original tube
shape and intermediate shape of the tube)

Table 1 The mechanical properties of Alumium

K( kgf/mm®) 15
n 0.24
TS( kgf/ mm?) 8.8
El(%) 359
Annealing cond. 400°C, 1hr
)
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Fig. 2 Loading path in yield locus
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5 Relationships between the axial stress and the

hoop stress when the wrinkling and the

bursting are occurred according to the
different forming mode
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. 6 Relationship between the axial force and the

internal pressure when the wrinkling and the
bursting are occurred according to the
different forming mode



