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The Effect of Deformation Heat
to the High Strain Rate Plastic Flow

W. Bang, J.Y. Jung and Y.W. Chang

Abstract

Dynamic deformation of metallic materials mostly accompanies substantial amounts of deformation
heat. Since the flow stress of deformation is sensitive to temperature, implication of heat due to plastic
work is essential to the evaluation of constitutive relations. In this study, a series of compression tests
were conducted for SAF 2507 super duplex stainless steel and the accurmnulation of deformation heat was
calculated through numerical integration method. Isothermal flow surfaces were deduced from subsequent
logarithmic interpolation. Simple closed die forging process was analyzed and optimized with commercial
FEM code applying both raw and calibrated material database.
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Fig. 1 Schematics of plastic work increment
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Fig. 2. Evaluation of isothermal flow stress
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Fig. 3. 3-D geometry of shaft forging
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Fig. 4. Total amount of work done with various initial
billet geometries
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