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Part A: THEORY
A1. Geometric issues towards evolution equations
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macroplastic deformation tensor by means of microplastic deformation tensors for individual grains
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Micunovic & Albertini & Montagnani model – reference [6]

Neale &Toth & Jonas (J2-model) - reference [7]
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A2. Evolution equation of quasi-rate independent materials

Accumulated plastic strain
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Triggering kernel (slide 5)
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Important note – for loading function 1 2
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Part B: Numerical experiments on slightly disordered

random grain distributed RVE-s
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Numerical procedure of  integration of  field equations

Choice of constitutive model 

NTJ-model or MAM-model
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Number of active slip systems 
Low speed loading

NTJ (J2-model) Quasi-rate independent
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Number of active slip systems  
Quasi-rate independent model MAM

Medium speed High speed
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Number of active slip systems 
Neale & Toth & Jonas (J2-model) + artificial (Dg,Y)-sensitivity

Medium speed High speed
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Active slip systems distribution at low speed 
Quasi-rate independent model



14

Active slip systems distribution at low speed 
Neale & Toth & Jonas (J2-model)
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Active slip systems distribution at medium speed 
Quasi-rate independent model
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Active slip systems distribution at medium speed 
Neale & Toth & Jonas (J2-model)
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Active slip systems distribution at high speed 
Quasi-rate independent model



18

Macroscopic and average residual stresses for xz-shear and zz-unitension 

at low speed   (~0.001/s) 

Quasi-rate independent model
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Macroscopic and average residual stresses for xz-shear and zz-unitension 

at medium speed  (~1/s)                

Quasi-rate independent model



20

Concluding remarks

 Evolution equation formed by tensor representation having incremental form is 

postulated to model inelastic metals. The rate dependence takes place by means of 

stress rate dependent value of the initial yield stress. This approach for auste-nitic

stainless steels has permitted exceptionally good agreement with dynamic experiments 

performed at JRC-Ispra, Italy at strain rates in the interval [0.001, 1000] 1/s. 

 This theory is applied to slightly disordered fcc-polycrystals. For some characteristic 

given stress histories (leading to low, medium and high strain rates) number of active 

slip systems and average Taylor's m-number for RVE with 1000 grains are found and 

compared with so-called J2-approach.

 Possible practical applications could be:

 Calculation of grain interactions where grains have crystals  of diverse orientations 

(Hungarian 3 X 3 X 3 cube) by FEM  

 Calculation of residual stresses in heat affected zone and welded materials 

composed of  grains of diverse size 
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