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Bands of
localized
deformation

Microstructure of copper (d=350 pum)
after shock loading



Bands of localized deformation in Cu single crystal

P =40 GPa
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Calculated pressure profiles in
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Grains with BLD, %

Grains with bands of localized deformation in loaded

samples
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Calculated o, and strain rate profiles
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Concentration of grains with BLD
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Formation of bands of localized
deformation

Shear bands form mainly in coarse-grain copper.

When the pressure decreases the amount of shear
bands decreases also, and their period increases. (In
copper with the finest grain — 30 um- shear bands
disappear at P<30 GPa).

Lowering of temperature increases the shear bands
formation possibility.

When the strain rate increases the amount of shear
bands increases also.

The threshold of bands formation is : P~25GPa,
£~107s1
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Form of twins
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Twin shape as a lens (P=35 GPa) Twin with noncoherent boundary
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Parallel location of twins
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P=58 GPa



BLD formed by twins

P=20 GPa



Dependence of volume fraction of twins,
o, on loading conditions
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Concentration of twins and microhardness
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in copper
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Microelements of deformed surface
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Dislocation density dependence on strain rate at different pressures
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Twins and dislocations, 35 GPa

P=35 GPa
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High and low strain rate: comparison

—e— low strain rate, coarse
grain (M. Zehetbauer,
1999)

- shock, strain rate ~
10 1/s

quasi-isentropic, strain
rate ~ 1076 1/s

single crystal (M.
Haberjahn, 2002)
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dislocqtion density, 10'° cm™

Dislocation density in copper after shock loading
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Dislocation density (*10 cm'z)

Dislocation density in Ta in shock wave

(# 255 — T = 20°C, # 276 — with cooling down to —190 °C)
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Bands of localized deformation in tantalum
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