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This document presents the collected official reports of radiation irradiation 
study for the candidate materials to be used in high dose rate environment as 
J-PARC facility.  The effect of radiation damage by loss-beam or secondary 
particle beam of the accelerators influences the performance and the 
reliability of various instruments. The knowledge on the radiation resistivity 
of the materials is important to estimate the life of the equipments, the 
maintenance interval and dose evaluation for the personnel at the 
maintenance period. The radiation damage consists with mechanical property, 
electrical property and gas-evolution property. 
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Cable/Connecter-1

Cable/Connecter-2 PEEK

Cable/Connecter-3 SiN

Cable/Connecter-4 PEEK

Cable/Connecter-5

Cable/Connecter-6

Cable/Connecter-7 PBI

Cable/Connecter-8 (S/a)

Cable/Connecter-9 (S/b)

Cable/Connecter-10 (H/a-1 (H/a-2

Cable/Connecter-11

Cable/Connecter-12  AC

Cable/Connecter-13  AC

Cable/Connecter-14  AC

Cable/Connecter-15 PEEK

Cable/Connecter-16 YB2Cu3O7-x

Cable/Connecter-17 Bi2Sr2CaCu2Ox

Cable/Connecter-18 YBaCuO Tc=83 87 K

Fiber-1 SiO2

Fiber-2

Fiber-3

Fiber-4

Fiber-5

 / (H/b-1
(H/b-2

SiO2 F (OH content 120ppm, F doped (0.35%))
H3 standard fiber (OH content 900ppm H1 (OH content
900ppm 24h  H2 (OH content 900ppm 
120h C1 C2(OH doped  OH content 1800ppm)

SiO2 SiO2-F(4wt%) SiO2+OH 800ppm
SiO2-F(4wt%) SiO2 + F 1.6wt% SiO2-F

(5.6wt%)

SiO2 SiO2-F(4wt%) SiO2+OH 800ppm
SiO2-F(4wt%) SiO2 + F 1.6wt% SiO2-F

(5.6wt%)

SiO2, SiO2 ,
/ n 0.011
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Fiber-6

Fiber-7

Fiber-8

Fiber-9 SiO2 1.6% 5.6%

Fiber-10

Fiber-11 SUS304  CrN, Pt, Al

Fiber-12

Fiber-13 KU-1  (1)

Fiber-14 KU-1  (2)

Fiber-15

Fiber-16

Fiber-17 OH

Fiber-18

Fiber-19

CCD-1 CCD

CCD-2 CCD (CCU)

SEU-1 32kb, 16kb, 7kb

SEU-2 DRAM (Dynamic Random Access Memory) 4Mb 16Mb

SEU-3 SRAM (Static Random Access Memory)

SEU-4 SRAM (Static Random Access Memory)

SEU-5 256kbit SRAM (Static Random Access Memory)

SEU-6 64kbit SRAM(Static Random Access Memory

SEU-7

SEU-8

Total Dose-1

64kbit SRAM, 4Mbit Dram, (Static Random Access Memory)
1Mbit EEPROM,4Mbit Flash memory

(MPU DSP) (G/A)
(FPGA)

OH OH SiO2

SiO2 OH- & Cl free OH 800ppm 

P(n-type) or B(p-type)
P 2×1015cm-3 N2E15

64kbit SRAM, 4Mbit Dram (Static Random Access Memory)
1Mbit EEPROM, 4Mbit Flash memory

SiO2 F fiber(OH content 10ppm, F doped
(0.35%)) H fiber (OH content 10ppm, OH fiber(OH
content 500ppm)
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 ITER 
 ITER  R&D 

p. 166(2000)

p68 (1989)
http://www.iri.or.jp/aneri_db.htm#00
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No  Cable/Connecter-1 
“ ”

EIM-88-141(1988).
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No  Cable/Connecter-2 
“ PEEK ”

EIM-88-130(1988).

PEEK
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No  Cable/Connecter-3
“HIGH GAMMA-RAYS IRRADIATION TESTS OF CRITICAL COMPONENTS 

FOR ITER (INTERNATIONAL THERMONUCLEAR EXPERIMENTAL REATOR) 
IN-VESSELL REMOTE HANDLING SYSTEM” JAERI-TECH 99-3, 232(1999).

SiN
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No  Cable/Connecter-4
“HIGH GAMMA-RAYS IRRADIATION TESTS OF CRITICAL COMPONENTS 
FOR ITER(INTERNATIONAL THERMONUCLEAR EXPERIMENTAL REATOR) 
IN-VESSELL REMOTE HANDLING SYSTEM” JAERI-TECH 99-3, 236(1999). 
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No  Cable/Connecter-5 
“ ”

EIM-84-129(1984).

μ

40 μm

N

O

OO

O

N

n

R PI-UB

N

O

OO

O

N

n

R
PI-Py

PI-To

n

n

C

O

O

N R N

O

O

C-O-Y-

O

O

n

Polyimide

Polyesterimide

Polyimide

PEI-H

PEI-L

O

O

N
-N-C-O-

O

CH2

-O-C-O-

O

H
Polyamideimide PAI

C

O

O- Y

C

O

O-

Poyester PE

�������������������

����



Cable/Connecter-5

0 3 6 9 121012

1013
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1015

1016

1017

-c
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MGy
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PEI-H
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No  Cable/Connecter-6
“HIGH GAMMA-RAYS IRRADIATION TESTS OF CRITICAL COMPONENTS 
FOR ITER(INTERNATIONAL THERMONUCLEAR EXPERIMENTAL 

REATOR) 
IN-VESSELL REMOTE HANDLING SYSTEM” JAERI-TECH 99-3, 250(1999). 

μ

μ
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Cable/Connecter-6 
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No  Cable/Connecter-7
“Poly(benzimidazole) as insulator for superconductors” Cryogenics, 35, 795(1995).

μ

PBI  

0 30 60 90 1200

1
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(MGy)

PBI 
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No  Cable/Connecter-8&9
“HIGH GAMMA-RAYS IRRADIATION TESTS OF CRITICAL COMPONENTS 
FOR ITER(INTERNATIONAL THERMONUCLEAR EXPERIMENTAL 

REATOR) 
IN-VESSELL REMOTE HANDLING SYSTEM” JAERI-TECH 99-3, 239(1999). 
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No  Cable/Connecter-8&9

0 5 10 15 20 250

0.3

0.6

0.9

1.2

(MGy)

kV Wire-(Sa)

Wire-(Sb)

Stator coil/Wire-(Sa)

Sensor coil/Wire-(Sb)

0 5 10 15 20 25106

107

108

109

1010

1011

1012

1013

1014

(MGy)

Wire-(Sa)

Wire-(Sb)

Stator coil/Wire-(Sa)

Sensor coil/Wire-(Sb)
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No  Cable/Connecter-10&11
“HIGH GAMMA-RAYS IRRADIATION TESTS OF CRITICAL COMPONENTS 

FOR ITER(INTERNATIONAL THERMONUCLEAR EXPERIMENTAL REATOR) 
IN-VESSELL REMOTE HANDLING SYSTEM” JAERI-TECH 99-3, (1999). 

(H/a-1

(H/a-2 H/a-1

(H/a-1 (H/a-2

(H/b-1

(H/b-2 H/a-1

/ (H/b-1
(H/b-2
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Cable/Connecter-10 & 11 
(H/a-1 (H/a-2
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No  Cable/Connecter-12& 13
“HIGH GAMMA-RAYS IRRADIATION TESTS OF CRITICAL COMPONENTS 
FOR ITER(INTERNATIONAL THERMONUCLEAR EXPERIMENTAL REATOR) 
IN-VESSELL REMOTE HANDLING SYSTEM” JAERI-TECH 99-3, 225(1999). 

AC

AC

�������������������

����



Cable/Connecter-12 & 13 
AC

AC
1; Ni coated OFC , 2; Al2O3
3; Al2O3

AC
1; Ni coated OFC , 2; Al2O3
4; (SS 5; Al2O3
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No  Cable/Connecter-14
“HIGH GAMMA-RAYS IRRADIATION TESTS OF CRITICAL COMPONENTS 
FOR ITER(INTERNATIONAL THERMONUCLEAR EXPERIMENTAL REATOR) 
IN-VESSELL REMOTE HANDLING SYSTEM” JAERI-TECH 99-3, 230(1999). 

AC

/
1-1; Chromel,  1-2; Alumel 2; Al2O3
3; Al2O3
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No  Cable/Connecter-15
“HIGH GAMMA-RAYS IRRADIATION TESTS OF CRITICAL COMPONENTS 
FOR ITER(INTERNATIONAL THERMONUCLEAR EXPERIMENTAL 

REATOR) 
IN-VESSELL REMOTE HANDLING SYSTEM” JAERI-TECH 99-3, 257 (1999). 

PEEK 
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No  Cable/Connecter-16
“Effect of High-Energy Ion Irradiation on Current-Voltage Characteristics in the Oxide 
Superconductor YB2Cu3O7-x” Jap. J.Appl. Phys., 29, 1810(1990)

YB2Cu3O7-x

(A)before irradiation, (B)2.96x1013/cm2,
(C)5.89x1013/cm2, (D)9.89x1013/cm2,
(E)1.60x1014/cm2, (F)2.14x1014/cm2,
(G)3.01x1014/cm2, (H)5.00x1014/cm2,
(I)6.78x1014/cm2 and(J)1.14x1015/cm2.
The data are plotted only for I< 2 mA 

(A)0.1mA, (B)0.2mA, (C)0.3mA, (D)0.5mA, 
(E)0.7mA, (F)0.9mA, (G)1.2mA, (H)1.5mA, (I)2.0mA, 
(J)3.0mA, (K)4.0mA, (L)6.0mA and (M)10.0mA 

ln(V/V0) = -1.06 ln( / 0) ln(I/I0)

I0=7.7mA, V0=7.9mV, 0=4.8x1015/cm2
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No  Cable/Connecter-17
“Effects of 230 MeV Au14+ irradiation on Bi2Sr2CaCu2Ox ” Surface & Coating 
Technology 84 (1996) pp. 348-352 

Bi2Sr2CaCu2Ox 
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No  Cable/Connecter-18
“Fluorine and hydrogen ion irradiation in YBaCuO superconductor” Nucl. Instrum. 
Meth. Phys. Res., B62, 74(1991)

YBaCuO Tc=

H a F c
dpa TRIM

H F
0.4dpa C

A(0.2dpa ) H
B
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No  Fiber-1
“ ” JAERI-Conf 95-002, pp.28-31. 

Si 2

’
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No  Fiber-2
“Behavior of optical fibers under heavy irradiation” Fusion Engineering and 

Design
41, 201(1998).

’

μ

SiO2 E’
E’
NBOCH(
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’

μ

No  Fiber-3
“Behavior of optical fibers under heavy irradiation” Fusion Engineering and 

Design
41, 201(1998).

’
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No  Fiber-4
“Nitrogen doped silica core fibers: A new type of radiation-resistant fiber ”
ELECTRONICS LETTERS, 31, 1490(1995).

μ

SiO2 SiO2
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No  Fiber-5
“Growth of optical transmission loss 850 nm in silica core optical fiber during 

fission 
reactor irradiation ” J. Nucl. Mater., 253, 180(1998).

850nm

μ μ

C1
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No  Fiber-5

OH

OH
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No  Fiber-6
“Optical properties in fibers during irradiation in a fission reactor” J. Nucl. 

Meter., 
255, 324(1995).
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No  Fiber-7
“Comparison of in situ ionizing radiation effects on Raman and photoluminescence
intensity of high and low OH silica, and fluoride core fibers ” J. Appl. Phys., 77,
5524(1995).

Raman photoluminescence 514.5nm Ar ion

SiO2
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No  Fiber-8
“Round-robin irradiation test of radiation resistant optical fibers for ITER diagnostic 
application” J. Nucl. Mater, 307-311, 1277(2002).

“
– ” “ ”

μ μ

OH KU-1, 
KU-H2G 940, 1240, 
1390nm
OH KS-4V, FF, MF
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Fiber-8

1.9 106Gy

600 650nm NBOHC

KS-4V(30dB20m), KU-1(>50), 
KU-H2G(16), FF(18) , MF(5)

FF

5.7 1020n/m2

5.1 1023n/m2 40dB/m

KS-4V, KU-H2G

MF

5.7 1020n/m2
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No  Fiber-9
“ ” [No-00-11] 

[2000-10-31, 11-1, ]
HEA/NCS Workshop on “Core Monitoring for Commercial Reactors Improvements in
Systems and Methods” (CoMoCoRe’99), Oct. 4-5 1999, Stockholm, Sweden.

Al2O3

μ μ

SiO2 1.6% 5.6%
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Fiber-9

SiO2
470nm 1270nm 

700 1400nm

470nm vs. 
SiO2

Al2O3
-heat

OH
940, 1240, 1390nm

300
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No  Fiber-10
“Radiation-resistant photoconductivity of doped silicon under 17MeV proton 
Bombardment ” J. Nucl. Mater., 233-237, 1244 (1996).

0.5 2μ μ

TRIM dpa
Critical fluence C

C
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No  Fiber-11
“HIGH GAMMA-RAYS IRRADIATION TESTS OF CRITICAL COMPONENTS 
FOR ITER(INTERNATIONAL THERMONUCLEAR EXPERIMENTAL REATOR) 
IN-VESSELL REMOTE HANDLING SYSTEM” JAERI-TECH 99-3, 183(1999).
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μ μ μ
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C-1-1, CrN coating mittor (coating thickness 1m)
C-5-1, CrN coating mittor (coating thickness 5m)
A-1-1, Al coating mittor (coating thickness 0.1m)
A-3-1, Al coating mittor (coating thickness 0.3m)
Pt-2-1, Al coating mittor (coating thickness 0.2m)
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No Fiber- 12
“HIGH GAMMA-RAYS IRRADIATION TESTS OF CRITICAL COMPONENTS 
FOR ITER(INTERNATIONAL THERMONUCLEAR EXPERIMENTAL REATOR) 
IN-VESSELL REMOTE HANDLING SYSTEM” JAERI-TECH 99-3, 189(1999).
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Fiber- 12
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No Fiber-13
“RADIATION EFFECTS ON PLASMA DIAGNOSTIC COMPONENTS( )”
JAERI-Research 2002-007, 5(2002).

D2 UV 200 400nm

’
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No Fiber-14 
“RADIATION EFFECTS ON PLASMA DIAGNOSTIC COMPONENTS( )”
JAERI-Research 2002-007, 12(2002).

D2 UV 200 400nm
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No Fiber- 15
“HIGH GAMMA-RAYS IRRADIATION TESTS OF CRITICAL COMPONENTS 
FOR ITER(INTERNATIONAL THERMONUCLEAR EXPERIMENTAL REATOR) 
IN-VESSELL REMOTE HANDLING SYSTEM” JAERI-TECH 99-3, 196(1999).

11.3MGy NB
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No Fiber- 16
“HIGH GAMMA-RAYS IRRADIATION TESTS OF CRITICAL COMPONENTS 
FOR ITER(INTERNATIONAL THERMONUCLEAR EXPERIMENTAL REATOR) 
IN-VESSELL REMOTE HANDLING SYSTEM” JAERI-TECH 99-3, 199(1999).

Case1 Case1 Case3
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No Fiber- 17
“HIGH GAMMA-RAYS IRRADIATION TESTS OF CRITICAL COMPONENTS 
FOR ITER(INTERNATIONAL THERMONUCLEAR EXPERIMENTAL REATOR) 
IN-VESSELL REMOTE HANDLING SYSTEM” JAERI-TECH 99-3, 203(1999).

28.3MGy 200 24hr 
28.3+8.52MGy 48hr 
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No Fiber- 18
“HIGH GAMMA-RAYS IRRADIATION TESTS OF CRITICAL COMPONENTS 
FOR ITER(INTERNATIONAL THERMONUCLEAR EXPERIMENTAL REATOR) 
IN-VESSELL REMOTE HANDLING SYSTEM” JAERI-TECH 99-3, 209(1999).

3.1 MGy
3.4MGy

p210 212
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No Fiber-19
“HIGH GAMMA-RAYS IRRADIATION TESTS OF CRITICAL COMPONENTS 
FOR ITER(INTERNATIONAL THERMONUCLEAR EXPERIMENTAL REATOR) 
IN-VESSELL REMOTE HANDLING SYSTEM” JAERI-TECH 99-3, 214(1999).

0.01MGy

80MGy

80MGy

�������������������

����



No CCD-1
“HIGH GAMMA-RAYS IRRADIATION TESTS OF CRITICAL COMPONENTS 
FOR ITER(INTERNATIONAL THERMONUCLEAR EXPERIMENTAL REATOR) 
IN-VESSELL REMOTE HANDLING SYSTEM” JAERI-TECH 99-3,160(1999). 

JK-L12

0.0015 0.002 MGy
2kGy

CCD
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No CCD-1 CCD
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No CCD-2
“HIGH GAMMA-RAYS IRRADIATION TESTS OF CRITICAL COMPONENTS 
FOR ITER(INTERNATIONAL THERMONUCLEAR EXPERIMENTAL REATOR) 
IN-VESSELL REMOTE HANDLING SYSTEM” JAERI-TECH 99-3,164(1999). 

CCU
CCU 1.5 kGy 3k Gy

CCD (CCU)
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No  SEU-1
“Accelerated testing for Cosmic Soft-Error Rate” IBM J. Res. Develop., 40, 51(1996).
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No  Total Dose-1
2001

2002 3

(MPU DSP) (G/A)
(FPGA)

NASDA PPL(Preferred Parts List)
NASDA QPL(Qualified Parts List)

(MIL-PRF-38534)
(MIL-PRF-38535)
(MIL-M-38510)
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132pin CQFP

304pin CQFP

No  Total Dose-1-2
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No  Total Dose-1-3
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No  Total Dose-1-4
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No  Total Dose-1-5
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No  Compo-1
“ ” 25, 217(1983).
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Compo-1
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No  Compo-2
“ ” 26, 918(1984).
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Compo-2
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No  Compo-3
“HIGH GAMMA-RAYS IRRADIATION TESTS OF CRITICAL COMPONENTS 
FOR ITER(INTERNATIONAL THERMONUCLEAR EXPERIMENTAL REATOR) 
IN-VESSELL REMOTE HANDLING SYSTEM” JAERI-TECH 99-3, 57(1999).
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No  Compo-4
“ ”
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10MGy
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No  Compo-5
“HIGH GAMMA-RAYS IRRADIATION TESTS OF CRITICAL COMPONENTS 
FOR ITER(INTERNATIONAL THERMONUCLEAR EXPERIMENTAL 

REATOR) 
IN-VESSELL REMOTE HANDLING SYSTEM” JAERI-TECH 99-3, 299(1999).

(MPa) PI /CF 1100 BMI /CF 1300 EP /CF 1100
ILSS Inter laminar shear strength, MPa) PI /CF 55
BMI /CF 46 EP /CF 60

10-6 at 20 PI /CF 1.5 BMI /CF 1.8
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Compo-5
(CFRP)

PI/CF 10, 50 MGy 

PMI/CF 10, 50 MGy 

EP/CF 10, 50 MGy 
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No  Compo-6
“HIGH GAMMA-RAYS IRRADIATION TESTS OF CRITICAL COMPONENTS 
FOR ITER(INTERNATIONAL THERMONUCLEAR EXPERIMENTAL REATOR) 
IN-VESSELL REMOTE HANDLING SYSTEM” JAERI-TECH 99-3, 59(1999). 

AC
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No  Compo-7
“HIGH GAMMA-RAYS IRRADIATION TESTS OF CRITICAL COMPONENTS 
FOR ITER(INTERNATIONAL THERMONUCLEAR EXPERIMENTAL REATOR) 
IN-VESSELL REMOTE HANDLING SYSTEM” JAERI-TECH 99-3, 63(1999). 

AC
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No  Compo-8
“HIGH GAMMA-RAYS IRRADIATION TESTS OF CRITICAL COMPONENTS 
FOR ITER(INTERNATIONAL THERMONUCLEAR EXPERIMENTAL 

REATOR) 
IN-VESSELL REMOTE HANDLING SYSTEM” JAERI-TECH 99-3, 67(1999). 

AC
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No  Compo-9
“HIGH GAMMA-RAYS IRRADIATION TESTS OF CRITICAL COMPONENTS 
FOR ITER(INTERNATIONAL THERMONUCLEAR EXPERIMENTAL REATOR) 
IN-VESSELL REMOTE HANDLING SYSTEM” JAERI-TECH 99-3, 72(1999).
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����



No  Compo-10
“HIGH GAMMA-RAYS IRRADIATION TESTS OF CRITICAL COMPONENTS 
FOR ITER(INTERNATIONAL THERMONUCLEAR EXPERIMENTAL REATOR) 
IN-VESSELL REMOTE HANDLING SYSTEM” JAERI-TECH 99-3, 78(1999). 

“AURAM”
MoS2

(Type A)
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No  Compo-11
“HIGH GAMMA-RAYS IRRADIATION TESTS OF CRITICAL COMPONENTS 
FOR ITER(INTERNATIONAL THERMONUCLEAR EXPERIMENTAL REATOR) 
IN-VESSELL REMOTE HANDLING SYSTEM” JAERI-TECH 99-3, 85(1999). 

“VESPEL”
MoS2

(Type B)
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No  Compo-12
“HIGH GAMMA-RAYS IRRADIATION TESTS OF CRITICAL COMPONENTS 
FOR ITER(INTERNATIONAL THERMONUCLEAR EXPERIMENTAL REATOR) 
IN-VESSELL REMOTE HANDLING SYSTEM” JAERI-TECH 99-3, 89(1999). 

” MoS2

PEEK

(Type )
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No  Compo-13
“HIGH GAMMA-RAYS IRRADIATION TESTS OF CRITICAL COMPONENTS 
FOR ITER(INTERNATIONAL THERMONUCLEAR EXPERIMENTAL 

REATOR) 
IN-VESSELL REMOTE HANDLING SYSTEM” JAERI-TECH 99-3, 93(1999). 

W-Cu ” MoS2

Type D Type A-C

(Type )
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No  Compo-14
“HIGH GAMMA-RAYS IRRADIATION TESTS OF CRITICAL COMPONENTS 
FOR ITER(INTERNATIONAL THERMONUCLEAR EXPERIMENTAL REATOR) 
IN-VESSELL REMOTE HANDLING SYSTEM” JAERI-TECH 99-3, 99(1999). 

W-Cu ” MoS2

Type E Type D

SS310 (Type E)
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No  Compo-15
“HIGH GAMMA-RAYS IRRADIATION TESTS OF CRITICAL COMPONENTS 
FOR ITER(INTERNATIONAL THERMONUCLEAR EXPERIMENTAL REATOR) 
IN-VESSELL REMOTE HANDLING SYSTEM” JAERI-TECH 99-3, 105(1999). 

(SiN ” MoS2

(Type F)
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No  Compo-16
“HIGH GAMMA-RAYS IRRADIATION TESTS OF CRITICAL COMPONENTS 
FOR ITER(INTERNATIONAL THERMONUCLEAR EXPERIMENTAL REATOR) 
IN-VESSELL REMOTE HANDLING SYSTEM” JAERI-TECH 99-3, 109(1999). 

Al Ni-Cr-Mo SK-2
GK-1

SK-2 used GK-1 used

SK-2

SK-2 GK-1 used

Harmonic DriveTM)

�������������������
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No  Compo-17
“HIGH GAMMA-RAYS IRRADIATION TESTS OF CRITICAL COMPONENTS 
FOR ITER(INTERNATIONAL THERMONUCLEAR EXPERIMENTAL REATOR) 
IN-VESSELL REMOTE HANDLING SYSTEM” JAERI-TECH 99-3, 113(1999). 

Al Cu, Ni, Fe

0.14MGy

Wirewound type)
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No  Compo-18
“HIGH GAMMA-RAYS IRRADIATION TESTS OF CRITICAL COMPONENTS 
FOR ITER(INTERNATIONAL THERMONUCLEAR EXPERIMENTAL REATOR) 
IN-VESSELL REMOTE HANDLING SYSTEM” JAERI-TECH 99-3, 120(1999). 

Al Cu, Ni, Fe

2.5 MGy

Magnet resistive type)
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No  Compo-19
“HIGH GAMMA-RAYS IRRADIATION TESTS OF CRITICAL COMPONENTS 
FOR ITER(INTERNATIONAL THERMONUCLEAR EXPERIMENTAL REATOR) 
IN-VESSELL REMOTE HANDLING SYSTEM” JAERI-TECH 99-3, 125(1999). 

SS

4.3 MGy
LVTD

4.5 MGy

LVDT)

4.3 108 rad (4.3 MGy) 4.5 MGy 
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No  Compo-20
“HIGH GAMMA-RAYS IRRADIATION TESTS OF CRITICAL COMPONENTS 
FOR ITER(INTERNATIONAL THERMONUCLEAR EXPERIMENTAL REATOR) 
IN-VESSELL REMOTE HANDLING SYSTEM” JAERI-TECH 99-3, 128(1999). 

1.8 MGy
1.8 MGy
1.7 MGy
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No  Compo-21
“HIGH GAMMA-RAYS IRRADIATION TESTS OF CRITICAL COMPONENTS 
FOR ITER(INTERNATIONAL THERMONUCLEAR EXPERIMENTAL REATOR) 
IN-VESSELL REMOTE HANDLING SYSTEM” JAERI-TECH 99-3, 134(1999). 

1.1 MGy
1.1 1.2 MGy 
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No  Compo-22
“HIGH GAMMA-RAYS IRRADIATION TESTS OF CRITICAL COMPONENTS 
FOR ITER(INTERNATIONAL THERMONUCLEAR EXPERIMENTAL REATOR) 
IN-VESSELL REMOTE HANDLING SYSTEM” JAERI-TECH 99-3, 137(1999). 

Ni-Cr /Al2O3 /Al2O3

Ni Cu

20 MGy
24.5 MGy
80 MGy 0.2 12M

1.6 105

1.2 104 M 80 MGy)

Foil type
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No  Compo-23
“HIGH GAMMA-RAYS IRRADIATION TESTS OF CRITICAL COMPONENTS 
FOR ITER(INTERNATIONAL THERMONUCLEAR EXPERIMENTAL REATOR) 
IN-VESSELL REMOTE HANDLING SYSTEM” JAERI-TECH 99-3, 142(1999). 

Ni-Cr-V SS316
MI MgO SS

20 MGy
24.5 MGy
20 MGy

Capsule type
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No  Compo-24
“HIGH GAMMA-RAYS IRRADIATION TESTS OF CRITICAL COMPONENTS 
FOR ITER(INTERNATIONAL THERMONUCLEAR EXPERIMENTAL REATOR) 
IN-VESSELL REMOTE HANDLING SYSTEM” JAERI-TECH 99-3, 305(1999).

EPDM AU

0.9 MGy 

EPDM

EP-

0.1 0.2 0.4 1 2 4 100

20

40

60

80

100

120

kN
/m

MGy)

AU1
AU2

    EPDM1
    EPDM2
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No  Compo-25
“Radiation Induced Crosslinking of  Polytetrafluoroethylene” Radiat. Phys. Chem.,
45, 269(1995).  “Improvement of Radiation Resistance for plytetrafluoroethylene

(PTFE) by Radiation Crosslinking” Radiat. Phys. Chem.,  49, 279 (1997).

PTFE 

327

PTFE
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No  Compo-25

PTFE
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No  Compo-25-2
“ ”

PTFE

PTFE
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OB
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�������������������

�����

No  Compo-25-2
“ ”

PTFE

PTFE



�������������������

�����

OB



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K 0
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /JPN <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


