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Material characterization and development has been carried out for cable insulation suitable 
for use in the J-PARC 3-GeV RCS radiation environment. In spite of its high cost, 
PEEK(polyether-ether-ketone) has emerged as the leading candidate satisfying requirements of 
being non-halogen based, highly incombustible and with radiation resistant at least 10 MGy, 
along with the usual mechanical characteristics such as good elongation at break, which are 
needed in a cable insulation. 

Gamma-ray irradiation tests have been done in order to study radiation resistance of PEEK 
cable. Further, mechanical, electrical and fire retardant characteristics of a complete cable such 
as would be used at the J-PARC RCS were investigated. 

As a result, PEEK cables were shown to be not degraded by radiation up to at least 10 MGy, 
and thus could be expected to operate stably under the 3-GeV RCS radiation environment. 
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 15(6/6) PEEK ( )

No. No. 
1
2
3
4
1
2
3

A

4
1
2
1B

2
C

1
2
3
4
5
6
7
8
9
10
11 

D

12
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 16 PEEK ( )

16 6 3 N2-3748

MG / / 4NR0420 

 mm 1.25 1.25 

/mm 50/0.18 50/0.18 50/0.18

mm 1.5 1.32 1.32

PEEK(
)

mm 0.15 0.20 0.26 0.28

mm 2.00 1.87 1.89

mm 0.3 0.32 

mm 8.0 6.52

(20 ) /km 15.8  15.1 15.1

KV/1 1.5

(20 ) M km 30  63000 100000 

JIS C 3605
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 17(1/5) PEEK (10MGy) 

17 1 20 N2-3747A 

MG / VIN-1708A 4NR0419 

 mm 0.5 0.5 

/mm 20/0.18 20/0.18 20/0.18

mm 0.9 0.85 0.87

PEEK(
)

mm 0.15 0.16 0.19

mm 1.40 1.18 1.22

mm 0.14 0.14,0.14 

mm 6.1 6.08,6.05

(20 ) /km 41.0  37.9 38.5

2 KV/1 1.5

(20 ) M km 30  2500 3000 

1 A,B,C  15 4/4
2 JIS C 3605

JAEA-Technology  2009-018

─ 72 ─

JAEA-Technology  2009-018

─ 73 ─



 17(2/5) PEEK (10MGy) 

 mm 0.5 0.5 

/mm 20/0.18 20/0.18 20/0.18

mm 0.9 0.84 0.85

PEEK(
)

mm 0.15 0.18 0.23

mm 1.40 1.19 1.22

mm 0.12 0.12,0.12 

mm 5.1 4.95,5.05

(20 ) /km 41.0  38.0 38.8

2 KV/1 1.5

(20 ) M km 30  2500 2900 

1 A,B,C  15 4/4
2 JIS C 3605
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 17(3/5) PEEK (10MGy) 

 mm 1.25 1.25 

/mm 50/0.18 50/0.18 

mm 1.5 1.32 

PEEK(
)

mm 0.15 0.20 0.30

mm 2.00 1.90 

(20 ) /km 15.8 14.9, 14.9

2 KV/1 1.5

(20 ) M km 30 2400, 2000 

1 A,B,C  15 4/4
2 JIS C 3605
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 17(4/5) PEEK (10MGy) 

 mm 0.75 0.75 

/mm 30/0.18 30/0.18 30/0.18

mm 1.1 1.01 1.02

PEEK(
)

mm 0.15 0.19 0.24

mm 1.50 1.39 1.44

(20 ) /km 26.8  25.1 25.8

2 KV/1 1.5

(20 ) M km 30 1100, 1500 

1 A,B,C  15 6/6
2 JIS C 3605
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 17(5/5) PEEK (10MGy) 

mm 0.18 0.18 

mm 23 20.6

(SUS316)

mm 0.3 0.32 

mm 26 21.9 
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 18 PEEK (30MGy)

17 6 15 N2-3748A 

 30MG / VIN-1709A / 4NR0420 

 mm 1.25 1.25 

/mm 50/0.18 50/0.18 50/0.18

mm 1.5 1.32 1.33

PEEK(
)

mm 0.15 0.20 0.27 0.30

mm 2.00 1.89 1.90

(20 ) /km 15.8  15.1 15.2

KV/1 1.5 1.5kV30

(20 ) M km 30  5200 5600 

JIS C 3605
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1/
3)
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P
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 S
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 20 30MGy

mm5  7.19E12

7.19E12mm5
mm5

8.77E12

 21 30MGy PEEK

PEEK

80mm
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 22

 23
 28

 25
 30

 24
 29

 26
 31
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 23 0MG
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