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 : תקציר ההרצאה

Failure of metallic solids under dynamic (impact) loading conditions is a major concern in 

relation with several extreme engineering situations, such as ballistic impact, vehicle crash or metal 

forming. Under these conditions, material instabilities - triggered by the short time scales related to 

dynamic loading - may develop and inevitably precede fracture. During these transient events, and 

due to the thermo-mechanical coupling effect, part of the supplied mechanical work to plastically 

deform the material is dissipated as heat. As a consequence, a temperature rise (under near adiabatic 

conditions) is expected. The remaining, i.e., the non-dissipated work, is stored in the material in the 

form of microstructural defects (mainly dislocations), which is commonly known as the stored 

energy of cold work (SECW). The competition between the two, the temperature rise and the SECW, 

will determine the nature of the material failure. Certainly, the ratio of (adiabatic) thermo-mechanical 

(plastic work to heat) conversion, commonly known as the Taylor-Quinney factor (TQF), is of great 

importance when used, e.g., in fully-coupled analysis in numerical simulations. 

Dislocations, as the main deformation mechanism present in FCC materials, are used in this work 

in the form of a continuum and physically-based model to predict the thermomechanical behavior of 

the material under dynamic conditions, giving an adequate estimation of the stress-strain relation 

and the TQF. The analytical prediction is compared with the results obtained from an extensive 

experimental campaign – by means of Kolsky tests and in situ infrared measurements -  under high 

rates of deformation.  
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