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A Study on the strain hardening behavior
of hydroformed Engine Cradle

H. K. Park, H. S. Yim, H. K. Yi, K. S. Kim, Y. H. Moon

Abstract
It is important to know the variations of the mechanical properties in the hydroforming process for the safe and durable

design purposes. 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 flow stress were used

as an index of strain hardening during respective processes. 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. 3 Measuring points for effective strain
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(b) Pre-strained tensile specimen
Fig. 1 Schematic description of tensile specimens
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Fig. 4 Calculation of strains from deformed grid
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Fig. 5 Relation between hardness and flow stress

HF370 : stress(o) = 830.82 * o +350.95 (3)
HF440 : stress(c) = 1037.95 * ¢ +418.57 4
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HF370-5% :stress(c) =297.03* ¢ +44529 (5)

HF370-10% : stress(c) = 141.17* o +48551 (6)

HF440-5% : stress(c) = 480.06 * ¢ +520.72 (7)
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Fig. 6 Relation between hardness and flow

stress
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Fig. 7 Relation between predicted hardness and
experimental values
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