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Outline

A Part I: Transmission electron microscopy investigations of self-damaged
tungsten targets

A Part II: Miniaturized sample testing at Faculty of Materials Science / WUT
(Z.Pakiedg.h
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TEM on self-damaged W. Defect annealing.

EUROfusion Task under: PFC.SP3.1 - Role of neutron damage on retention
mechanism and strength in W / Be

Partners: Institute of Plasma Physics, Garching, Germany
J o gStdfan Institute, Ljubljana, Slovenia

Goal: Evaluate defects morphology and distribution as well as dislocation density
in the damaged W targets

Samples 2015

Sample number Implantation conditions
20 MeV W ions, 0.5 dpa, at 300K, no pre-annealing, exposed to D atoms

1. AO780A at 450K

2. AO781A 0.5 dpa, at 300K, annealed at 600K for 1h, exposed to D atoms at 450K
3. A0782A 0.5 dpa, at 300K, annealed at 800K for 1h, exposed to D atoms at 450K
4. AO783A 0.5 dpa, at 300K, annealed at 1000K for 1h, exposed to D atoms at 450K
5. AO785A 0.5 dpa, at 300K, annealed at 1130K, exposed to D atoms at 450K
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TEM on self-damaged W. Defect annealing. (i

WS* ions, 3 MV Ga ions, 40 kV, HITACH NB5000

HITACHI

2. Thinning (gentle milling) 7
Ar ions, 1kV to 500 V
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TEM on self-damaged W. Defect annealing.

40 kV Ga* parallel to
20MeV W6+
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Damage layer

F_IB induced Sfan':n thickness as
sidewall damage a function of final
c.a.15nm polishing kV.
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L | Specimen Si single crystal
60 - 80 nm Remarks: 300kV TEM image
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TEM on self-damaged W. Defect annealing.

3.7*10%8 W/m2 (1.17 dpa) 1*10%9 W/m?2 (3.18 dpa)
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TEM on self-damaged W. Defect annealing.
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O.V. Ogorodnikova et. al., 2013, IPP
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AO 780A A0 782A Implantation A0 785A
No annealing 800 K damage depth 1130 K
difference

~2.2 Hn
~3.2 Bn
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