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Schematic of equal channel angular extrusion. 90°
angle change. Billets were clad in stainless steel
then heated to processing temperature of 1000 °C.
Tooling was heated to 300 °C. Ram speed was 25
mm/s. [4]

A1

0 0 1 1 1 1 1 1 0

4.
, ,4641i. IF .

lkiir .
max = 7.183:

5.171

3.723

2.680

1.929

1.389

1.000

0.720
0 0 1 1 0 1

Electron Backscatter Diffraction maps of equal channel angular extrusion processed tungsten depicting elongated
grains in the extrusion direction and highly deformed sub-grain structure on the order of micrometers. Pole figures lack
strong directional texture.
Route 4E (left) and Route 4BC (right)
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implantation profile into W with fluence of 1019

SED 30.0 kV WD 27.6 mm Std.-P.C.99.9 NOR el x1,000 10 um

Hi. hVac. 4979 June 28 2019

4E
Blisters on order of 1-30 [km

SED 30.0 kV WD 27.6 mm Std.-P.C.99.9 NOR x1,200 10 um

Hi hVac. 4984 June 28 2019

1A
Blisters on order of 0.2-2 pan Blisters on order of 2-10 pam

TEM (a,b) of ultrafine grained
tungsten after irradiation by 2
keV He+ radiation to fluence of
3.2 x 1019 at a temperature of
950 °C.

SEM (c,d) of ultrafine grained
tungsten after 30 eV He+
radiation to fluence of 1026 at a
temperature of 1200 °C. [2]
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Interior of SEV depicting stage with ability for simultaneous irradiation by low energy
He ion, high energy heavy ion, laser and electron beams.
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