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Overview

Types ofi Structures, ~ Effiected by:

> Dislocation cell > Grain size
StrUCtUres > Stacking fault

> Deformation energy. (SFE)
tWinning > Strain Rate

> Micrebands . Temperature
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Deformation Substructures as Function
of Strain
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Figure 1: Substructure Morphology Map
of Copper as a function of Strain Rate

Gray, George. In “Modeling the Deformation of Crystalline Solids” TMS
Proceedings, 1991 p. 145-158 -



Deformation Twinning

W T NS e ' 5T A
Prevalent in FCC metals & iyl i T 1AE
deformed: at Iow. Ok T A T
temperatures or high
Stiraln| rate

Strong dependence; on
SFE: Lower SFE -
More tWinning

Murr & Esquivel, J. of Mat. Sci 39 (2004) p. 1153-68



Critical Twinning Pressure
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Effiect off grain size on defiormation twinning

9.5 um

(d)

Meyers, M. A., et al. Met Trans A 26A (1995) p. 2881-93



Microbands

Double dislocation Y S
walls ~200nm apart. SEss
Carries shear strain.  *. ‘
2-3° miserientation
WIEH matrix

Not dependent on
crystal structure,

material preperties,
or strain level

: Formed from Orowan loops, cross-slip
Strong stacking fault  echanisms or interaction of primary and cell
ENErgY. boundary dislocations (depending on who you

dependencer?? believe!!!!)

Murr & Esquivel, J. of Mat. Sci 39 (2004) p. 1153-68
Huang & Gray, Acta Met 37(12) (1989) p. 3335-47



Micro-bands & Deformation Twins

Deformation twin — microband transition mechanism unclear

Murr & Esquivel, J. of Mat. Sci 39 (2004) p. 1153-68



Summary.

Cellf structures dependent onr grain size,
strain rate and temperature.

Pefiormation tWinning strengly: dependent
On drain size, temperature and SEE.

Micrebandsi seemingly, dependent: onl SFE
2loneE.
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