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Fig. 1 Schematic illustration of shear test specimens
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Fig. 2 Dynamic shear properties of metals and alloys!*
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(b) Impact fracture toughness
K3 whai iR Mk G @ bkt i e >

Fig. 3 Load-deflection curve and impact fracture toughness of metals and alloys™** !
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Fig. 4 Initiation and propagation of ASB in GS TWIP steel!"”
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Fig. 5 Initiation and propagation of ASB in CMSP!
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Fig. 6 Evolution of ASB in Fe-5Mn-0.2C dual-phase steel™!
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A Review on the Impact Dynamic Behaviors of Metals
with Heterogeneous Structures

ZHANG Zihan'?, MA Yan'?, YUAN Fuping'-

(1. State Key Laboratory of Nonlinear Mechanics, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China;
2. School of Engineering Science, University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The ductility/toughness of the high strength materials is usually inadequate, while high strength
metals and alloys with good ductility/toughness can be obtained by designing the heterogeneous structures.
Thus, the quasi-static and dynamic behaviors of the metals and alloys with heterogeneous structures have
attracted extensive research interests in the areas of mechanics of materials and impact dynamics. The
present paper reviewed the progress in the aspect of the dynamic properties and the corresponding
microstructural mechanisms of several heterogeneous structures, such as gradient structures, dual-phase
structures, multi-modal grain structures. For example, the metals with heterogeneous structures show better
dynamic shear toughness and impact toughness than those with homogeneous structures. The initiation and
propagation of adiabatic shear bands in the heterogeneous structures are totally different from those in
homogeneous structures, due to the inhomogeneous microstructures. The interfaces and the soft domains in
the heterogeneous structures can suppress the initiation and propagation of adiabatic shear bands, delaying
the failure of materials. The superior dynamic properties can be achieved in the heterogeneous structures due
to the extra strain hardening induced by the inhomogeneous deformation.

Keywords: heterostructured metals; dynamic impact; toughness; adiabatic shear band; dynamic recrystallization
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