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Strain Hardening Behavior in the Tube Hydroforming

H. K. Park, H. S. Yim, H. K. Yi, K. S. Kim, Y. H. Moon
(Received August 21, 2008)

Abstract
Strain hardening behavior during hydroforming has been experimentally investigated. The variation of flow stress was

used as an index of strain hardening during respective processes and the flow stess was estimated from the correlationship

between flow stress and effective strain. The local hardness after hydroformig was also predicted by effective strain. By

using the inter-relationships between hardness-flow stress-effective strain at variable pre-strains, the strain hardening

behavior during hydroforming has been successfully analyzed. The comparison of predicted hardness with measured

hardness confirmed that the methodology used in this study was feasible and the strain hardening behavior can be

quantitatively estimated.
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Fig. 1 Tensile test specimen
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Table 1 Mechanical properties of HF370, HF440

Material | TS(Mpa) | YS(Mpa) | Total-EL(%) | Uniform-EL(%)

HF370 385 326 382 275
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(a) Initial tensile specimen

Pre-strained specimen

(b) Pre-strained tensile specimen
Fig. 2 Schematic description of tensile specimens

Fig. 3 Circular grid technique of measuring strains

Hydroforming

Fig. 4 Measuring points for effective strain

After deformation
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Fig. 5 Calculation of strains from deformed grid

Before deformation
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(a) Stress-strain curves of HF370
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(b) Stress-strain curves of HF440
Fig. 6 Stress-strain curves according to strain conditions
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Fig. 7 Relationship between hardness and flow stress
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Fig. 8 Relationship between hardness and flow stress
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Fig. 9 Relationship between effective strain and flow
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Table 2 Strain hardening after bending

. Pre- . Predicted 0 g4y (MPa)
point R Strain

strain HF370 HF440
1 0 0.17 462.51 558.72
2 0 0.25 505.23 613.25
3 0 0.20 478.53 579.17
4 0 0.32 542.60 660.96
5 0 0.36 563.96 688.23
6 0 0.37 569.30 695.04
7 0 0.32 542.60 660.96
8 0 0.19 473.19 572.35
9 0 0.31 537.26 654.15
10 0 0.22 489.21 592.80
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Table 3 Strain hardening after hydroforming

. Pre- . Predicted O g (MPa)
point . Strain
strain HE370 HF440
1 0.04 0.16 486.41 590.56
2 0.03 0.10 454.41 545.18
3 0.05 0.05 459.34 543.43
4 0.06 0.15 492.58 597.78
5 0.03 0.09 450.78 539.89
6 0.04 0.21 502.04 614.66
7 0.05 0.09 471.04 562.34
8 0.07 0.11 487.37 588.94
9 0.10 0.05 492.68 596.05
10 0.08 0.07 483.90 583.17
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