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A Study on the strain hardening of tube hydroforming
according to process

H. K. Park, H. S. Yim, H. K. Yi, D. H. Jeon, Y. H. Moon

Abstract

In recent years, developments of light weight vehicle are one of the most important issues in automotive industry. It is
important to know the variations of the mechanical properties in the hydro forming process for the safe and durable
design purposes. Generally, tube hydroforming process consists of three main processes such as bending, preforming, and
hydroforming. It means that the strain hardening histories of final products are nonlinear. In this study, strain hardening
behavior during hydroforming has been investigated by hydroforming of engine cradle as a model process. The variation
of mechanical properties such as local hardness and strength were used as an index of strain hardening during respective
processes. The correlationship between strength and hardness obtained from tensile test has been equivalently converted

into correlation between hardness and measured strain.
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Fig. 1 Tensiie test specimen
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Table 1 Mechanical properties of HF370, HF440

Material | TS(Mpa) | YS(Mpa) | T-EL(%) | U-EL(%)
HE370 385 326 226 0.14
HF440 466 397 218 0.11
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Fig. 4 Strain-stress carves of HF370, HF440
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Table 3 Strain hardening according to process

. Pre Hydro
bending .
forming forming
Strength(MPa)

371.62 379.79 434.69
HF370

Feeding 375.45 390.34 461.16

area 441.54 446 .42 52338
HF440

44278 45272 526.15

452.56 462.01 469.50
HF370

Bending 453.67 465.84 479.21

area 544.07 55428 56527
HF440

549.47 553.18 558.49

372.05 398.45 432.15
HF370

Straight 371.84 39452 430.69

area 44122 46047 494.78
HF440

44570 459.44 477.82
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