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Infroduction Materials and Methods
« The Initial microstructure to be deformed has great influence on plastic deformation and on the storage 2 different industrial 2 different sample geometries
of dislocations. In turn, microstructure evolution is tightly correlated to the organization and distribution __Dillets of TI-6Al-4V appropriate for each approach
of dislocations. | | - | | | g-Blay | /o =02 Tl Macroscopic Microscopic
« The assessment of dislocation density is quite a laborious task, where all possible different approaches I RN VRSBV AR L (bulk analysis) (local analysis)
only allow for getting more or less accurate estimates, and the task Iis even harder when dealing with i= i (3 AT rcf,f p 58 011 mm
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lamellar morphology, after hot-deformation in the two- -
phase domain, by two different approaches : o
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thus very poorly measured by EBSD.

7 Driving force for the microstructural evolution
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« By the analysis of the curves of each phase separately, the presence of the peak on the
experimental curves above (orange and light blue) can be attributed to the behavior of the a phase
(red curves), as shown in [2] for an equiaxed morphology.

Al Pipsp = 1.7-10%m = ’ DX pépsp = 2.5 - 1014m2
Average values of pggsp In the scanned
area: 1.1 x 0.5 mm (micrographs shown Formation of substructures

 The dislocation density of the B seems to be independent of the morphology of the a phase. above were zoomed for visibility purpose)

Comparison between approaches for the a phase

Considering the hypothesis that

p% > pEpsp 2 contribution of GND and SSD, PS = PEpsptPSsp [11] *  pSep S€EEMS >> pEpep~> More remarkable for the
IE+16 ¢ while the microscopic approach (EBSD analysis) lamellar morphology at a low Ilevel of
005 308 !1'3 only takes into account the GND contribution. < deformation.
a I B 25 « The formation of substructures is restrained,
= 1E+15 L « The evolution of p* seems to be dependent on 99 | [ B9-5 B0.8 B1.3 I and the overall rate of hardening at low strains
: : the morphology. For the lamellar A tends to be higher for lamellar microstructures [10].
= [ microstructure at high deformation levels BE 15 : However, this large ratio (22) might be also due to
i .. =: '. (1.3), the p* has decreased. This seem to be =10} [T additional phenomena increasing the flow stress
1E+14 due to the lath rotation and alignment 32 (e.g. orientation/kinking of laths).
EBSD o EBSD o perpendicularly to the compression direction, S 5 « GNDs contribution becomes further important at
Equiaxed Lamellar which can be used to explain a majority of the 0 higher levels of plasticity, possibly due to the
flow softening [10]. Equiaxed Lamellar substructure formation.
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