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Irradiation Neutron fluence Dose ]
Specimen ID | temperature (10% n/m? - s ) (dpa) Component lGraln‘
(°C) rientation
Calculated | Measure d | Calculated | Measure d
4000 662 2.4 20 0.46 0.39 Pure W i
5001 548 1.3 0.78 0.25 0.15 Pure W 1
9000 532 1.1 0.53 0.21 0.10 K-doped W-3%Re /
A000 660 23 20 0.45 0.38 K-doped W-3%Re 1
80 ! I ! I ! I ! I
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--- A A000: K-doped W-3%Re(L) T,, 660°C
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Miniature Specimen

Standard Specimen
@ D> = 1/44 Volume — 1/44 Radio—Activity
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W-184 (n, v)W-185 — B FA1¥E(75.1day) — Re-185 | BBEI#£ D FEBLMGTE#%TE

KIREBIML{AEE30.4%, 1.7barn

W-186 (n,7)W-187 — B EE1%E(2.37h) — Re-187 2
KSR M (K H.28 4%, 38.1barn Re,Os OARkICED
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Re-187 (n,7) Re-188 — f3 gRiE(17h) — Os-188
RIREIL{ALE62.6%, 76barn

Re-185 (n, 7 ) Re—-186 — f3 A1%E(3.7d) — Os—186
RIABIGLIALEL37.4%, 112barn
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0 200 400 600 800 1000 1200 M. Fukuda et al., Fusion Engineering Design, 132 (2018) 1-6.
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- ORNL LAMDA TOHH LR (1 rem = 10 mSyv, 1rad = 10mGy)
Y : 100mrem/h = 1mSv/h @1ft,

B : 75rad/h = 750mGy/h per specimen, 600rad/h = 6Gy/h per container

‘RB19J BRI R EAFI DIR=FREAE 2018/1/18 (Pure W TEMELF: D3TQ)
Y : 0.56mrem/h (= 5.6 4 Sv/h) @1ft,

B:14.36rad/h = 143.6mGy/h (@surface?)

Activity: 5.55 mCi = 205 MBq (I A& W-185)

*W-185 [ T, ,=75.1day DIF(FE LT B DIZIET, BDRRKIRILF—
433keV M W B THHRARIZEIL 7T0um F2E, CD=6 ., B ESIIXREEE
Hod REELITHAEEE LD, COFER. DT R TH B DEFEEIE
57.5rad/h F2EETHY. 2018/01 DR TEIRMNAEETHH_EMNBHLMIE
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NETZSCH LFA-467/467¢ HT
Z.00m optics
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FOR PRECISE MEASUREMENT RESULTS
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InSb IR Detector

D3 Specimen holder manufactured
in Japan using Mo-TEM alloy.

Laser Flash
< @10 mm >

Netzsch LFA-467HT
Standard Specimen Holder

(For 12.7mm specimen,

with 10mm Conversion ring)
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L—H—25v>20/8LRIG in LFA-457: 7. = 330 U/ s

LFA-467: T. = 20 s

ASTM E1461, JIS R1611, Netzsch recommend. = 7. < 7,,/ 10 THAHZ LN E
o =0.1388 t2/ T,
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with Graphene spray
O DI0OT1ITER-G W
A D3THITER-GW

with Graphite spray
® DO6T2ITER-GW
® DIOT1ITER-GW
€ DO6TI1ITER-G W
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Thermal diffusivity / mnt
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Influence of black coating
General-purpose black coating spray : Graphit33 NETZ5CH

AccV  Spot Magn Det WD f—ﬁ 10 pm
15.0kv 3.0 3000x. SE .91

Fig. 3 SEM photographs of graphite coating layer ———

Graphit33 could build graphite layers thinly on sample surface
only one spray. But we guess that they are too thick (10 um~)
to measure thermal diffusivity of thin plate.

Kuk-Hee Lim, et. al., Thermochimica Acta 494 (2009) 71-79
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[NEW!!] Graphene nanoplatelets coating agent NETZSCH

Developed by Tokyo Metropolitan Industrial Technology Research Institute
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10kV. X10,000 1pm 17 35 SEI | C—Frequency / %  ——Cumulative percent passing / %
Fig. 4 SEM photograph* (Graphene nanoplatelets + binder) Fig. 5 Particle size distribution of Graphene nanoplatelets*

B Graphene nanoplatelets

v Sphere equivalent diameter ...4 ym
v One particle consist of several to ten layers.
v It could spray thinly on the sample surface.

g
n’l'/"’l,‘ﬁ"h'.

* Provided by Shouhan Yanagi (Tokyo Metropolitan Industrial Technology Research Institute)
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LFA-467 (MCT Detector) TE;RTHDAIFE

D3TH R FLDBIFE [Z[ENetzsch Japan M EAFELT= Graphene nanoplatelets coating
agent DRI RTHY . #BH THLLEEMICLLHENI—T T B THHESIC
BB ZITWVBAEMNRIRETH D, HFEYITETETLHLBERF IRESD S/NHK
BTTAM, BETETEETST7AMRTL—RIFRRICEMLE R ARG EES NS,

5 push spray of graphene coat 20 push spray of graphene coat

Tc/) 60 T T T T T T T T T T T TVJ 60 T T T T T T T

. A DIOT1 W specimen . A DIOTI W specimen
- O D3THI W specimen - r ® D3THI W specimen

E with Spush graphene coating E with 20push graphene coating
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LFA-467HT (InSb Detector) THHIE
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D10T1(W) or D3TH
D10T2(SiC, SisN,) (¢ 3xt0.5mm) Leterture
Material value

average average (mm?/s)

(mm?/s) std dev (mm?/s) std dev
Bridgestone Pure Beta B -SiC 100.7 0.15 101.7 1.61 107
Pure W thick plate
(Stress relieved, ALM.T.) 659 0.18 685 2.97 66.0
Toray f3—-SisN, 11.6 0.01 12.5 0.30 12
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Thermal diffusivity / mm /s
o
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A D3THITER-G W
X — at low temperature (ignored)
O DIOT1ITER-GW

SEMNLDINEIZKS
« (300) @ FHi
D10T1: 66.6mm?2/s
D3TH: 68.2mm?2/s
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Measurement temperture / K
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& . Fusion Engineering and Design #~ D%
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ra it C DHIERFIC 78E 35 Oscillation HS

=R COT7 Z—)LICKBEEESHZTMI 57-BI2, BREEICRWTIHZZEDRIEZ 1 RREIEBYRL TH LR
n. BEREKRFEZIAMI SEICIYERT7 Z—ILFTFMERFICFRT7 —— /LR Ol ZER 74 1=H%, 900°C
TORIEICHKRWTRER IR 5N RENT B Oscillation IWEMNFEAL  BIE (XHEENT-,
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5001: Pure W( L) T, 548°C
A m] X

A000: K-doped W-3Re(L) T, 660°C
A = +

measurements up to 600, 700, 800, 900 °C

1 1 1 1

|
400

| | |
600 800 1000 12

Measurement Temperature / K

* The annealing at 800°C showed no

recovery on the specimens irradiated
at 548°C or 660°C.

*The measurement at 900°C showed
cyclic noise on the IR signals, that is
said the Oscillation problem.

Therefore, we stop the annealing
procedure on the irradiated specimens.
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Calculation range
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-50 0 50 100 150 200




raiht C DHIERIC HE T B Oscillation HS
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SHEFmDYT ST a—T100 R EEh, . ,.
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/TR IR TOEN TSI EMNEZONT=, o s

128, BIFE (X ORNL O LFA-46THT, 3—RRTT .
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K—-doped W-3%Re and Pure W after the

measurements up to 500°C in vacuum via RP Pure W up to 800°C K-doped W-3%Re up to 1100°C

using LFA-457. Using LFA-467HT with a Turbo Pump

Pure W (ITER-G) and tungsten side of W/SiC Ar leak from a valve inside

after a measurement up to 500°C and 800°C of LFA-467HT cabinet gives

with Ar flow using LFA-457. a slight oxidation after a
measurement up to 800°C
on Pure W.

To achieve high vacuum, Ar valve
at wall must be closed manually

NETZSCH Japan reported there is NO oxidation with Ar after purge treatments.
flow using LFA-467HT (without turbo pump)
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ORNL FRE D LFA-467HT IZIXA—RR THMEL e~ = TR
Ty, REFIELTOMEATRETHENRLTD | 2s 2o g riearon 3
PERER B REBIEDS BTG Of F2 BE | 2 chryims Eﬁ,:‘%‘:éﬁﬂ?gl_i
AU RA—LAEBERYMEISERA NI S | R Y A S A
D=, Ar FRT7AO—FHETHORIEEREERILZEH RETESH BRI RCSS
HILTERET =012, BEMEANTREZFERTLHE Oscillation PAZEA T2 (R
HICESMEND Z/NEFEEE GP-05/-Ar-Ar-02SW WAL % T 0B CHE
(Pureron Japan, gas flow:0.04~0.2L/min) ZFAL\T ) h

BB OBRTHRELTORIEZIT 1=,

Inlet: 1/4 inch
Teflon tube

GP-05/-Ar-Ar-02SW

Outgo: 1/8 inch
SUS tube

http://www.pureron.cojp/english/product/gp/index.html
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Netzsch LFA-467/467HT [X zoom
optics system ELVDEREIE EH LK
HENSFIMEERIET S5 —IC
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e A 67 Ramak (mogsrsmant: Graphoa e e o)
Insrumant LA 467 Romark (messusmont: Grgnone ek e vy

G570 RATL—%EZEY (20 push) LT=D10T1 KLU D3TH Pure W XD
900°C TOAIFE [ZHLNT., zoom optics IZ&LAEHBIZEE IZEL ¢ 2.8 mm THBIZH
MhvHh 5 DITH SRR TOHR A L—ar N FE AL,

il D3TH SHELAIFE D =HIZFERAL TULAEERILA —DY, zoom optics DD
KEREFH L, T —ICAGFHTHHFRNEDENFIBRESIMNS=8. S/N LEHAVE
TL NI TSIOURD/ARIZEYA S L—2 a0 BEERLIZEEZ DN S,

InSb IR Detector H:II % é I}E L) :/“/70 InSb IR Detector
JLIZT BF=8IZ.
eeeeeeeeee buffer ring & rear

Zoom optics
view area

>

aperture ZERY 5} it

l.t —C 5,&'] }tl_E L, T: ¢ 3mm specimen

eeeeeeeee Pre aperture
Buffer ring Flash nght F|aSh Light

< @10 mm > < @10 mm
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