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Production of Pressurized Cladding Tube Specimen for Neutron Irradiation
Futoshi ISOZAKT, Taji KIKUCH, Tkuo I0KA*, Kaawyoshi ISHIKAWA and Yuj HIRATA’

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

(Received August 1, 2002)

A Cladding tube material with excellent durability has been developed for the purpose of ultra
high burnup of the LWR using MOX fuel. The pressurized tube specimens enclosed with high pressure
inert gas were produced for the irradiation creep test. Tube specimens with 7mm outer diameter and
0.5mm wall thickness were sealed by welding, after helium gas was impressex.

In this process, there was a technical problem of welding under high pressure, and it is dithcult
to seal the pressurized tube specimen in the present facility of our division. The production process was
examined by taking shortening in production period and reduction in the cost into consideration. The
sealing technique o enclose the helium gas up to 5.5MPa was established by new technique using the
present facility and the mock-up test. And, it is necessary to measure the outer diameter of the
pressurized tube specimen with high accuracy in order to evaluate irradiation creep deformation arising
from neutron radiation and intemal pressure. Therefore, the method for measuring at the 0.01 zm

measurement accuracy was been also established, which employs a laser measuring instrurnent and a
lathe.

Keywords: Irradiation Creep, High Pressure, Sealing Technique, Laser Measuring,

+Departinent of Nuclear Energy System
*Nuclear Engineering Co. Ltd.
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F1 SIEXEM B IUHEBA F2 SIEfFRsh a8 £5 SIEHEE
& & W £ 5 %z W Z 5 5% BEBE 2 5
= L L m %, ¥, B |min, h, d 108 = 7 4 E
5" B0 735 A kg B, &, ] ., " 0% ~ % P
B i3} ® s % w b |l L 102 3 T
= #Hl7 v ~7 A b Vit 100 £ & G -
#HAEEE (|4 v ¥ ¥ K TEEENLF | eV 10¢ A 7 M
I vl mol BFEEEM | ol I
5t Eln v ¥ 5 | cd 102 | ~ 2 b h
T E B|7 v 7 v | rad 1eV=1.60218x10°J 00 7 #| da
X K BIATIITY| s 1u=1.66054x10"" kg 0| F o ov| 4
102 &£ v # c
0] ¥y m
%3 EHOLHE G STALEM 0 | =400]
&4 SIEHiICHEBIC ~
oo | fD SIHIGL 0+ 7 n
b 4 £ s [ Y3 ﬁ%é hBBAL 1012 e = p
] b i~ & | Hz s - 3 2 = 107%) 7z4b f
# =a—-b+v| N m-kg/s? AVrAbo—o4 A w0t 7 b a
F H, B Hl =2 A | Pal| N/m? N - > b
cHE- B |V 2 — | I | Nm S~ =l bar (&
I &, WEHEv » b W[ s " v Gal 1L R1—5i (EEEER] B5K B8
Bk, BFH 7 - o v C| As * a0y - Ci ERER 1985 EHTick 3, 72751, 16V
B, BE, B | & v LAY W/A I N R BLU 1 uDfEiid CODATA D 1986 2
% 8 ® B 7 7 7 F| F C/v 5 ¥ rad Btk -7
B K £ | - &l Q V/A v 4 rem ;
avsygsvr|v—-xvz| s | anv 2 RAKBEHE /oy, Tow, ~OY
B B9 = — | Wb | V.s 1A=0.1am=10"""m —wbBENTVEHBEOBMLOTE
23 = %= ) 7 X ZI 4 I_TI g:;:z 1 b=100 fm?=10"2% m? ZTIIEBLE,
e e o ol 1 bar=0.1MPa=10*Pa 3‘4’73;‘:’;15—“%@@&2;&”?%
A _ P T 2DHF I —iC 2hTw
% il — 2 ¥ Im | ed-sr 1Gal=1cm/s*=10""m/s? 2
e} F3 2 : 1Ci=3.7x10'°Bq °
v 2 ) lm/m " . 4 ECHMEBSIESTIE bar, barnkk
m % ﬁE ~ & Vo Bq s”! 1 R=2.58x10 C/kg "
X - N ez U TMECEE | mmHg 2% 20457
® W & ||y v 4| Gy| Jke lrad=1cGy=10"Gy —RARTVE
£ B % E | v-~ut]Sv| Jkg lrem=1¢Sv=10"?Sv °
#H B *
77| N(=10°dyn) kegf Ibf E |MPal=10 bar) kegf/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 71| 00980665 1 0.967841 735.559 14.2233
4.44822 0.453592 1 0101325 1.08323 1 760 14.6959
5 B 1Pas(Ns/m®)=10P(#£7 X) (g/(cm-s)) 1.33322 x 10™* | 1.35951 x 10™* | 1.31579 x 10~° 1 1.93368 x 1072
EHEE 1m*/s=10St( 2 b — 7 ) (cm¥/s) . 6.89476 x 10~* | 7.03070 x 10~ | 6.80460 x 1072 51.7149 1
x| J(=10"erg) kgfom kW< h cal (GHEER) Btu ft « Ibf eV 1 cal = 4.18605 J (3t &%)
F3
;4 1 0101972 | 277778x 1077 | 0238839 | 9.47813 x 10~ 0.737562 | 6.24150x 108 =4184J (#fb3)
1 9.80665 1 272407 x 1076 | 2.34270 9.29487x 107° 7.23301 6.12082x 10™° =4.185J (15°C)
% 36x10° | 3.67098 x 10° 1 859998 x 10° 3412.13 265522 x 10° | 2.24694x 10% =4.1868 J (BBEIR)
- 4.18605 0.426858 | 1.16279 x 107 1 3.96759 x 107 3.08747 261272x10°  gmm 1 ps (AEH)
B 1055.06 107.586 2.93072x 10* | 252.042 1 778.172 658515 x 107! =75 kgf-m/s
1.35582 0.138255 | 376616 x10°7 |  0.323890 | 1.28506 x 10~ 1 846233 x 108 =735.499 W
1.60218 x 107% | 1.63877 x 10"%| 4.45050 x 10~2¢| 3.82743 x 10-2° | 1.51857x 10722 1.18171 x 10°*° 1
® Bq Ci % Gy rad g C/kg R § Sv rem
al 1 2.70270 x 10! e 1 100 & 1 3876 A 1 100
13 # & &
3.7 x 10% 1 0.01 1 2.58 x 1074 1 0.01 1

(86 12 A 26 AERIE)
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