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Abstract

Depth profiles of tritium in stainless steel type 316 loaded at several different
conditions at JET were analyzed by B-ray-induced X-ray spectrometry (BIXS), in order
to investigate the possibilities of the measurement method. The tritium depth profiles
obtained by BIXS were compared with that obtained by chemical etching and
radioluminography (RLG) methods. It was found that most of trittum depth profiles
near surface (up to ~2um) obtained by BIXS were in good accordance with chemical
etching and RLG methods. In the same time significant difference between BIXS and
RLG was found in determination of trittum depth profiles in the sub-surface layer. The

reasons for the deviations will be discussed.
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2.
2.1
JET SS316L SS316
SS316L S5 SI  S19 S1
S18 SS316L S19 SS316L
SS316L 15x15x6 mm’ 7.63 g/em’
JET Table 1  SS316L
9 $S316
HRC
% SS316 15x15%0.5 mm’
2.2 BIXS
BIXS CANBERRA Si model
SS150150 Ge model GUL0055P
40ml/min
2.3 BIXS
BIXS
7 Table 2 BIXS
X
Ar(Ky)
B X Y
Ar(Ky) 1 count/sec = 3.56x10° Bg/cm®
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Table 1 List of samples loaded with tritium.

D S He.:at treat.rr.lent Exposure to tritium-containing hydrogejn
No ype prlcl)é ;gi;rlgl)um T Cg P Time
g (K) (at.90) (MPa) (hour)

S1 I\II:P Yes 470 50 0.05 8
S2 Eg Yes 470 50 0.05 8
S3 I\II)F Yes 470 50 0.05 8
S4 Eﬁ No 300 50 0.05 100
S6 Eg No 300 50 0.05 8
S7 I\;F No 300 50 0.05 8
S8 I\II)F Yes 300 50 0.05 8
S9 Eg Yes 370 50 0.05 8
S10 Eg Yes 470 50 0.05 8
S11 Eg Yes 300 50 0.05 8
S12 Eg Yes 770 50 0.05 8
S13 EI}Z Yes 470 50 1-10* 8
S14 II:]IE Yes 470 50 1-10° 8
S15 Eg Yes 470 50 1.102 8
S16 Eg Yes 470 1 0.05 8
S17 Eﬁ No 470 50 0.05 8
S18 Eg Yes 470 ~100 0.05 8
S19 Eg Yes 470 50 0.05 8

a) F : stands for forged, NF : for non-forged, P : for electropolished, NP : for
non-polished;

b) Heat treatment consists of samples exposure to vacuum at temperature of 770K for
12 hours.

Table 2 Chemical composition of SS316L.

Element Cr Mn Fe Ni Mo
/ wt% / wt% / wt% / wt% / wt%
18 2 64 13 3
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3.
3.1 BIXS
Figure 1  BIXS
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3.3 BIXS
BIXS
BIXS
Figure 4 HRC
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Fig. 4 Comparison between depth profiles obtained
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Fig. 5 Depth profiles of SS-316L specimens obtained
by chemical etching
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BIXS

Fe 64% 50%

BIXS SS316 JET

BIXS

3.4 BIXS
Table3  BIXS SS316L
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Fig. 7 Comparisons between observed spectrum and
simulated spectrum of S14. (a):simulated from the
depth profile of “BIXS” and (b):simulated from the

50 depth profile of etching” shown in Fig.5.
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pm S14
BIXS
BIXS
Table 3 Comparison of BIXS and Radioluminography (RLG)® results.
. Average concentration for
Surface concentration
ID (kBg/cm?) subsurface layer 0-50um
No 4 (MBq/g)
BIXS RLG BIXS RLG
S1 670-840 580-670 1,340 330
S2 570 520-580 1480 180
S3 620 560-680 960 330
S4 4,080 6700 780 50
S6 1,070 680-840 270 -
S7 270 370-1040 5 120
S8 280-540 230-280 6 11
S9 500 420-480 440 85
S10 603 470-610 1,390 310
S11 365 390-420 110 48
S12 2,900 2,000-2,600 4,090 850
S13 140 160-170 0.1 60
S14 170 170-180 26 28
S15 280 310-350 660 89
S16 110 80-120 -- 32
S17 4150 3,300-4,300 4,110 615
S18 10,400 4,400-5,500 4,690 1,880
S19 577-826 600-1,060 1,460 240
4.
SS316L
BIXS BIXS
BIXS
RLG
BIXS
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