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A study on dynamic mechancial behaviors of 45 steel

HU Chang-ming"*, HE Hong-liang’, HU Shi-sheng"?
(1. Key Laboratory of Mechanical Behavior and Design of Materials, University of Science
and Technology of China, Hefei 230027, Anhui, China;
2. Laboratory for Shock Wave and Detonation Physics Research ,
Institute of Fulid Physics, CAEP, Mianyang 621900, Sichuan, China )

Abstract: In this paper the 6 - relation of 45 steel under different initial temperatures (25 ~300 C) and
strain rates (10 * ~10° s ') has been studied with the split Hopkinson press bar (SHPB) and the MTS
(M aterials test system ), its constitutive relation is determined then. The metallography observation show
that the reduction of hardening under higher ambient temperatures prevails over the strain rate hardening,
and results in a reduction in material strength. Meanwhile the TEM analysis indicates that the high strain
rate raises both the energy of dislocations and the resistance to them at crystal boundaries. The higher am-
bient temperatures allow more slip surfaces and directions for dislocations and result in a higher compression
of the material.

Key words: solid mechanics; constitutive relation; experimental data fitting; 45 steel; micro-mechanism;

metal-lographical and TEM analysis; strain-rate effect; temperature effect



