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Abstract

The deuterium (D) retention behavior in tungsten (W) with various damage distributions was evaluated by the
combination of 6 MeV Fe?" and fission neutron irradiation. Thereafter, 1.0 keV D," implantation and thermal desorption
spectroscopy (TDS) were performed to evaluate the D retention behavior in W. In the neutron - Fe?* irradiated samples, D
diffusion was suppressed by the increase of damages, namely point defects due to neutron irradiation, and the total D

retention was decreased.
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Table 1 Neutron Energy Distribution in the Hydraulic
Transport Tube of KUR

Neutron energy Flux (n m?)
Thermal neutron >0.025 eV 1.6X1013
Epithermal neutron | 0.025~0.50 MeV 1.2x10"?
Fast neutron <0.5 MeV 7.8x1012
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Fig. 1 Damage depth profile of 6 MeV Fe?* calculated by
SRIM

Table 2 The damage levels of Fe?*-neutron irradiation
conditions for each sample

No. 6 MeV Fe?* Neutron
1) None None

) None 1.5X 10?2 dpa
A3) 0.01 dpa 1.5%102 dpa
@) 0.1 dpa 1.5%102 dpa
Q) 0.01 dpa None

6) 0.1 dpa None
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Fig. 2 D, spectra for neutron and Fe?* irradiated samples
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g. 3 D, spectra for Fe?* irradiated samples
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Fig. 4 Deuterium retention of each peak in each neutron-
iron ion irradiated sample
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Fig. 5 Deuterium retention of each peak in each neutron-
iron ion irradiated sample

Table 3 Total Deuterium retention for each sample

No. Projectile Retention (D m™2)
(1) | Un-damaged 1.23X10"
(2) | Neutron 5.01x10"
3) | 6 MeV Fe?* (0.01 dpa) +Neutron 1.24X102°
4) | 6 MeV Fe?*(0.1 dpa) +Neutron 9.35X 10"
() | 6 MeV Fe?"(0.01 dpa) 1.20 X 1020
(6) | 6 MeV Fe?*(0.1 dpa) 1.26 X102

KE 5y S - 2 I T RS R B 2 38N L 72308
X, FERRRUEHC e RSB m W AE K QR L — 7 R
F2EFIC XA EKFERESEM L TE Y, JFRF224L
EEKB LIRS FIIFRERTHL EEZDND,
F7o. 6MeV $kA A HAMBEHFEHI A T
-BRA A A G PREEEN T, RIS X DR
o DR BN LE - TRBHh o 2 B KEMRE &)
W LTc, ZofRIZ, BEEOEMIEsTH
T AT O EKEMEE BN U 7= e A ZE[3] &
IEE AR D,

FHINZ 6 MeV #kA A BGHZ K-> THEE 0.1dpa
FCKRMAE BN LT 78k A A BRSO
T, FYEFIRENC X 2 KEGEENEMT 5 &R
ZEHEA IR~ MT 508, B2 LV
RA RICH T 530 o BRI &I Lz,
X, JEATRFZE[)IC BT D 0.8 MeV + 6 MeV £k
A WREFEHT I T 0.8 MeV 81 A v IREHC
X HEENEMSEI5A L RO TH Y |
H PR K o CRIEIE O BE KBS E Lz
ZEERELTWS, —JF, FHIZ 6MeV kA A4
MREHZ k- TR E 0.01 dpa £ TRIaAEZZEA L=
Mok A A G RN BV TR, TR
XD RMBEBENEMNLTY, EOEAKERIEY A
MZBWTHEAKEME EID Lz, FFiCRE
&L QRN V—7 22 LI X B BEK BRI &

— AR ILFENTIE SRR

RELWHLTEY, JKKEE L THEFREICE-
TRBHPIZ SRV E A S H, R -2 FL-#6 1 R -
DEEANREZ T2 BN EZ NS, EIEED
WERNS BA AU BE 2 7 2T TSR 0.1
dpa LLETHA RBREHRIINTNDEZ ENRDN-T
W5, Eio, A8 A AR O E
KB R, PHETRENC L 2BERIT/NS W
B3 59, 0.8 MeV + 6 MeV #A A 4 R4
RELOEAZHEEL Y L/ E o7z, ZhiE, &R
A Rl EOBEKREMIM = RN XN RKRELLERE
IKFEHEY A PR T L 2D F TR TR
REN2W=DTHDHEEZLND,

T DERIERND | P81 A A R
B CIE R O KM LB EENKE L, Pk
FIREHZ X B KRG EHEIN AL - CRUBHE % o
KRR &N L, EARIEE A IH S Tn
5 AREME AN RIR S T,

4. £&H

ARFZEICB T, X0 BEOBAA PRI
HRU R Kooy AR 2 Wi 2 7= 012, B2 T3 &
OkA A o BBE 2 LA ot TR Kas A & HlE L 7=
BT AT VREI~EKFA A WS - TDS %217
VY, BEAKBHEERERIMN 2T 72, TOREER, Pk
T-BRA A A REEE IR, TR L 5 T
B O RGBS 5 &, Rt P o 2EAKE
W R Le, ZofRITEEEOEINIE-
THE AT HROEKREREEDEIN LT
72 LIIEM AN Y . 0.8 MeV + 6 MeV 81 4 48
AIREFEHZ BT 0.8 MeV 81 4 BEHIC L 5
EREAHENSEEGELRKETH- -, 2T,
M- HREHZ X > TR TS O RS RSB - &
T5H 2 & T, HAKENFE AT S E T S .
B OB KRB HI ES N D7D TH D EE X
HILD, Flo. BT HEMMBEFURCIX, FERREL
BHZ L RF WG M OV — 7 JR28fLIc Xk 5
BB EOLNEIMLTCBY ., K71 2D
IR IR 22 LR A IR LR A RIRE
RTHD EhoTz,

I DEBRIERN D P-4 A R
B CIE R AT O KM LB EENKE L, Tk
FMREHNT X B K65 BN > TRl s o
FREMRG BN L, RBHRR TO D, ~DOFEFEES
OH K FEOYLEEH MEE S D ATREME S R S
770

& XXk

[1] B. Tyburska et al., J. Nucl. Mater., 395 (2009) 150-155.
2] V. Kh. Alimov et al., J. Nucl. Mater., 441 (2013) 280-285.

[
[3]1Y. Oyaetal., J. Nucl. Mater., 461 (2015) 336-340.

[4] M. Shimada et al., Fusion Eng. Des. 87 (2012) 1166-1170.
[511J. F. Ziegler, 2006 SRIM code, http://www.srim.org/.

[6] M. Nakata et al., Fusion Eng. Des. 146 (2019) 2096-2099.



http://www.srim.org/

