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Abstract 9 

 Perforation of circular 2024-T3(51) aluminum alloy plates of various normalized 10 

thicknesses by a rigid spherical projectile is considered as a benchmark problem to validate material 11 

plasticity and fracture models. A new set of experiments with circular 2024-T3(51) aluminum alloy 12 

plates and AISI 52100 alloy steel spheres was conducted in order to augment available in literature 13 

experimental data and to form more precise reference solution for the benchmark problem. 14 

Numerical simulations of a plate perforation using Johnson-Cook plasticity model with two sets of 15 

parameters, Johnson-Cook fracture criterion with one set of fitting parameters and pressure and 16 

Lode dependent ductile fracture criterion with three sets of material constants are performed. 17 

Problem formulation, types of plasticity and fracture models and their parameters are estimated 18 

independently in the context of their effect on the accuracy of numerical solution. Ballistic limit 19 

velocity and residual velocity tests are employed for validation procedure. With one of the 20 

considered formulation-models combination quantitative discrepancy of less than 10% and good 21 

and physically sound qualitative agreement with the experiment were obtained. 22 

 23 

Keywords 24 

 Plasticity model, fracture criterion, plate perforation, numerical simulation, experiment. 25 

                                                
*
Corresponding author at: Department of Structural Mechanics, Moscow State University of Civil Engineering, 26 

Yaroslavskoe shosse, Moscow 129337, Russia. Tel.: +7 916 522 55 09. 

E-mail address: vlodya_91@mail.ru (V.V. Vershinin). 



Download English Version:

https://daneshyari.com/en/article/6748791

Download Persian Version:

https://daneshyari.com/article/6748791

Daneshyari.com

https://daneshyari.com/en/article/6748791
https://daneshyari.com/article/6748791
https://daneshyari.com

