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ABSTRACT 

The simultaneous growth of the yield point and of the whole stress-strain curve after the beginning of 

yielding is typical evidence of the temporal nature of plastic deformation. However, experiments on 

soft steels [1,2] in a wide range of strain rates exhibit another temporal effect, known as a yield drop 
phenomenon. The anomalous increase of the peak stress accompanied by a subsequent drop of 

stresses is ignored by many of existing models of dynamic plasticity (Fig.1.a). This is probably due 

to the fact that we obtain the same dependencies of yield stress on strain rate for each of temporal 

effect. It is necessary to develop approaches that would allow one to consider both temporal effects 

of strain rate sensitivity of the materials. 

In this paper, responses of materials to the applied loading rate are predicted based on the plasticity 

relaxation model [3,4]. Unlike original and modified Johnson-Cook models, the advantage of 
calculating the yield strength by the relaxation model of plasticity is a limited set of material 

parameters that do not require further modifications in conditions of high strain rates. The main result 

is the opportunity to describe the principal temporal effects of high-rate plastic deformation of metals 

from a united viewpoint.  

 

Fig.1. Stress-strain dependences of B500A steel [1] on strain rates 0.001 s–1 and 1000 s–1, predicted 

by the Johnson-Cook model (a) and the relaxation model of plasticity (b). 
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