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Influence of irradiation temperature on D retention behavior
in damaged W-10%Re alloy
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1. Introduction

Tungsten (W) is a candidate material for plasma
facing materials (PFMs) in the fusion reactors due to
its higher melting point and lower sputtering yield.
During the operation, W will be irradiated by
energetic particles, like deuterium (D) tritium (T) and
neutrons, which would introduce irradiation defects,
leading to the enhancement of hydrogen isotope
retention. In addition, since W will be irradiated by
14MeV neutrons (n), rhenium (Re) could be
generated by nuclear transmutation. Therefore, it is
important to investigate the hydrogen isotope
retention behavior of W-Re alloys.

2. Experiment
The polycrystalline W-10%Re samples (6mm®,

0.5mm") purchased from A.L.M.T. Co. Ltd were used.

These samples were annealed in vacuum at 1173 K
for 30 minutes to remove residual defects and
hydrogen. Thereafter, 6.4 MeV Fe** was irradiated to
these samples at room temperature (R.T.) and 573 K
with damage level of 1 dpa by DuET (Dual-Beam
Facility for Energy Science and Technology, Kyoto
University). 1.0 keV D," irradiation was performed
with the ion flux of 1.0 x 10'* D" m? s™! up to the ion
fluence of 1.0 x 102 D* m at R.T.. After that, TDS
measurement was performed from R.T. upto 1173 K
with the heating rate of 0.5 K s™!.

3. Results and Discussion

Fig. 1 shows the D> TDS spectra for W-10%Re
(undamaged and Fe** damaged) samples and W
(damaged at R.T.) sample[2]. The highest D retention
was found for W-10%Re sample irradiated at R.T..
Large D desorption was found at higher temperature
side, namely 600 K and 850 K, indicating that stable
D trapping sites would be formed by Fe*" irradiation
at R.T.. For the samples irradiated at R.T., the value
of the D retention in the W-10%Re sample was

reached to be 4.2x10%° D/m? while that of W was
2.4x10%° D/m?. From the results, it was found that the
presence of Re affects the D retention.

On the other hand, W-10%Re sample irradiated at
573 K had no D desorption at higher temperature side,
indicating that the defects in W-10%Re sample were
recovered by annealing during Fe*" irradiation at 573
K, considering that Re atoms would be precipitated
around trapping sites such as vacancies and voids[1],
due to higher mobility of Re atoms compared to that
of W atoms at 573 K, and Re atoms would be
occupied at the irradiation defects.
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Fig. 1. D, TDS spectra of W and W-10%Re samples
damaged at various temperature
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