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Numerical-Experimental research of Shear Strength
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Relaxation Model Capabilities

»The main stress method.
» The perturbation method for shock-free liner acceleration.
» Elastic relief data.

» Elastic precursor attenuation.

»Shock front width and strain rates as functions of pressure.

»Non-hydrodynamic attenuation and other methods.
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The Relaxation model basic points
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The Relaxation model basic points
Steady-state yield strength Y, : f-f ( ]—w)

r ¢(éi)'éi . VA
/= €l (fa(O) f) T annealed (T )
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The Relaxation model basic results

Calculation:
0.6 - Relaxation model Y | Experiments:
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True stress-strain diagrams for coarse-grain copper under static( P~0,£~0 )
and under preliminary shock wave loading various intensity (P ~ 30,40,50 and 60 GPa )
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“Perturbation growth™ method for studying shear strength

at high pressures and strain-rate.
Experimental setup.
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Numerical simulation of Perturbation Progress
for Copper Liner Acceleration
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Relaxation shear strength model results
(in shock-free loading conditions )
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Experimental Device for
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Perturbation relative amplitude

versus liner displacement

Calculations of Perturbation Progress for Copper Liner Acceleration
with the relaxation model Without handling heterogeneous deformation
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Why it is important to develop this model ?

> Metallographic analysis data on test units subjected to high-
speed deformation, specifically by shockwaves show that
heterogeneous structure is formed in materials. This is a
periodic structure consisting of bands with variable strain
Intensity.

» Experimental and numerical results reveal that material
deformation character has a considerable effect on its shear
strength. A  material’s  effective  strength  decreases
substantially under heterogeneous deformation. %K S TR
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Handling heterogeneous deformation
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The Complete Set of Model Equations
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Demonstmting heterogeneous model capability
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Demonstrating heterogeneous model capability
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Calculations of Perturbation Progress for Copper Liner Acceleration
with the relaxation model that handles heterogeneous deformation
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Research Prospects

» Direct numerical simulations of heterogeneous deformation
generation and evaluation of flow characteristics

» Continue experimental investigations in order to study
material flow characteristics and verify the heterogeneous
deformation model
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