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Evaluation report on Capsule Development for Uniform Irradiation

Taiji KIKUCHI, Kazuyoshi ISHIKAWA, Yoshinori MATSUI *' and Yukio ITAHASHI*'

Division of Engineering Service
Tokai Research Establishment
Japan Atomic Energy Research Institute
Tokai-mura,Naka-gun,Ibaraki-ken

(Received February 20, 2004)

In the JMTR, the irradiation examinations for nuclear reactor material are usually
requested high accurate irradiation temperature, neutron fluence and neutron
spectrum. The general demands satisfy to choice the best irradiation hole in the
JMTR. However, for more accuracy, it is necessary to produce capsule with special
mechanisms.

When the capsule is irradiated in the reflector area, neutron fluence has difference
of 20-30% by comparing the reactor core side with the other side by spatial gradient
of capsule parts. Therefore, the specimen container was structured to be reversed
for the easement of the neutron fluence by remote control in the joint interval of next
cycle.

To get the expectant neutron spectrum (ratio of fast neutron and thermal neutron),
the thickness of cadmium is calculated by nuclear calculation code. Cadmium is the
material to absorb the thermal neutron. Therefore, the necessary thickness was
plated the outside of the specimen container with the cadmium.

This paper is reported (1) the various base examinations for the development, (2)
the result of the evaluations and (3) the evaluation result of an actual irradiation
examination about uniform irradiation capsule of the reversing mechanism.

Keywords: Irradiation Test, Irradiation Capsule, Uniform Irradiation
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sv s s s valv—xval 8 | AV 2 RACBHBR, /o b, T, 7Y
i #lw = — s Wb| Vs 1A=0.1nm=10"""m —MHEENTVANHFORELDOTT
@ & & |7 2 5 T | Wom b 100 fm?e 10-1* m? CTHELL,
1 v 7 VA ; FRIEN / oo H Wb/A | bar=0.1 MPa=10°Pa 3. barid, JISTREHEXDOENEERZDLTIS
v RBE |weveyo 2@l C | Gale] em/e? 10~ m/s? AR E2DHF 1) —iCAEEHTL
#x gl — 4 v Im | cd-sr al=lcem/s =10 m/s %
2 1 Ci=3.7x10"°B °
- Biv 7 Ak Im/m ' » 4 4. ECHMREB 255 Tl bar, barnkk
" " g1~ 2 L | B - 1 R=2.58x10"*C/kg ) )
' E a | s » U TMEDOHI) mmHg A &2D0 573
m oW 8 B 7 v 4| Gy | Jke Lrad=1cGy=10"Cy —EARTV B
H B % B|vy-—~<wtr| Sy J/kg lrem=1cSv=10"Sv °
2] L} *
11| N(=10°dyn) kgf Ibf [t |MPa(=10 bar) kgf/cm? atm mmHg(Torr)| Ibf/in*(psi)
1 0.101972 0.224809 1 10.1972 9.86923 7.50062 x 10° 145.038
9.80665 1 2.20462 h{  0.0980665 1 0.967841 735.559 14.2233
4.44822 0.453592 1 0.101325 1.03323 1 760 14.6959
t5 & 1Pa-s(N.s/m*=10P(£7 x)(g/(em-s)) 1.33322 x 10™* | 1.35951 x 10™* | 1.31579 x 107* 1 193368 x 102
MEE Im¥/s=10'St( 2 + = 7 X) (cm?/s) 6.89476 x 107* | 7.03070 x 107 | 6.80460 x 107 51,7149 1
x| J(=10"erg) kgf*m kW-h cal Gt a:) Btu ft « Ibf eV 1 cal = 4.18605 J (it @)
#
w | 0.101972 | 277778 x 10”7 0.238889 | 9.47813 x 107 0.737562 | 6.24150 x 10'® =4.184J  (MALE)
Fs
| 9.80665 1 2.72407 x 10°° 2.34270 9.29487x 10°* 7.23301 6.12082x 10'° =4.1855J (15°C)
g 36x10° | 3.67098 x 10° 1 859999 x 10° 3412.13 2.65522 x 10° | 2.24694 x 10%° =4.1868 J (EEERRK)
. 4.18605 0.426858 | 1.16279 x 10°° 1 3.96759 x 10 3.08747 261272x 10" (g | PS (ILE)
) 1055.06 107.586 2.93072 x 10°* 252.042 ] 778.172 6.58515 x 102’ =75 kgf-m/s
1.35582 0.138255 | 3.76616 x 1077 0.323890 | 1.28506 x 107 1 8.46233x 10'* = 735.499 W
1.60218 x 10 '* | 1.63377 x 10°%°| 4.45050 x 1072°| 3.82743 x 10°%°| 1.51857 x 1072?| 1.18171 x 107" 1
e Bq Ci U4 Gy rad " C/kg R i Sv rem
i 1 270270 x 107" 5 1 100 8 1 3876 Y 1 100
i1 & & it
3.7 x 10Y | 0.01 1 2.58 x 10°* 1 0.01 1
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