hance ductility of ultra-fine grained materials
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ved strength. However, the

i d due to their low ductility. The value

then the deformation is localized, resulting in

been proposed to increase the ductility of nanostructured

‘we have developed another strategy to enhance ductility of UFG materials.

18 based on activation of microshearing (localization of deformation at microscale) with
- stabilization against necking (localization of deformation at macroscale).

&

Trus siress [WPa]
g -3

- ¥
—
ey
.l\_"
Comam % itman l,
Lo |

e

g

)
_WM&GZ&UW a) at different strain rates: -
'V - power-law curve; b) strain rate jump test at the

e
v

(.21m

i P | B2zt

Fig 1. Microstructure of the Al6082 alloy after ECAP at 100°C for 8 passes. /
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Strong effect of the strain rate on uniform elongation in the UFG Al6082 alloy (Fig. 3a).

Strain rate, * | 1.1x10° 10+ 10° 10*

&, % 20 9.6 4.6 2.1
E -.-lx_!D“’.s'l (Fig. 4a). Fig. 4b illustrates The measured m-value determined from the stress jump magnitude is about 0.03. The Hart
(CGBS) (marked by white ammow). MSB criterion fails to predict the uniform elongation: £,4%7 & 2.5% vs. g=F™* & 20% (Fig 2b).
Al strain rate of 102 51, SB 1s observed

ition 15 only possible due to CGBS

~__.152mm

oriented grains forms a SB nucleus on the
loading axis (Fig 7a). Deformation is localised
: As the minimal thickness of ditch-like SBs is
300 nm, this can occur only via CGBS of these grains
the ‘matnix’ (Fig. 7c).

of the micro 5Bs into macro SBs, thus stabilising the sample
‘micro SBs and CGBS are controlled by dislocation activity
al low strain rates promotes COBS which releases excessive
d supresses their transformation into macro SBs.

“deformation relicfof the ~ 10um

tensile tests with strain rate:

<)

‘developed area ratio R is an indirect measure of MSB activity

Strain rate, ' | 1.1x10° 10+ 107
R, % 2.44 1.09 0.43

Two different types of shear bands (SBs) were revealed:
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Fig. 7. An idealized model of a ditch-like micro SB formation via CGBS. /
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Fig 6. a) Three-dimensional image of a typical step-like shear band with profile,
b) Three-dimensional image of a typical ditch-like shear band with profile.
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