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[ Abstractl The conduit of ITER TF coilé CICC conductor was made of modified stainless steel 316LN (SS316LN) using
TIG welded from the melting to connect. Three different 316LN stainless steel conduits were measured. They were base
metal, weld metal and the weld metal after 8% cold deformation at 650 C for 200 hours aging heat treatment. At room
temperature tensile tests were conducted on these three kinds of stainless steel conduits, impact tests were conducted on the
first two materials. At the same time the tensile test at 4. 2K was conducted on the weld materials after 8% cold work at
650°C for 200 hours aging heat treatment, the mechanical properties of base metal and welding part were studied at room
temperature and 4. 2K. The tensile fracture surfaces were observed by Scanning Electron Microscope (SEM ), and the
welding part was observed by Metallographic Microscope. It was found that the elongation, yield strength (0.2% offset),
ultimate tensile strength and Young s modulus were all satisfied the requirements of ITER. The yield strength is more than
950 MPa, and the elongation is more than 20% at 4.2K. The SEM images show the ty pical fracture surfaces of the tensile
specimen. The dimples, which represent ductile failure. The impact strength of welded conduit is the same as the base met-

al at room temperature, so they had same plastic.
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1 TF
1
ITER ( International Thermonuclear Experi
mental Reactor) J16LN
) .ITER ’
| s , (VD)
, TF  .TF , (ESR) ;
TF . TF 1.
CICC( cable in conduit conductor) ,
Nb3Sn, 1 , s
TF 760m 8% 650°C200
2 2 ( ) ’
TF , 8%
316LN )
316LN .
, 316LN 46. 3mm( ) X 2mm
ITER cice C ).
[1~ 4] 1 TF
[4~ 6]
- . Product analysis IT ER requirement
n
316LN ane (wt%) (wt%)
ITER ,TF C 0.018 0.02( 0.015)
8% ’ NbsSn Si 0.42 0.75
650°C 200 ,
- Mn 1.51 2.0
clce 4.2K P 0-007 0-04
TF 4.2K S 0.002 0. 03
316LN Cr 17.40 16.0- 18.0
> Ni 12.20 11.0- 14.0
Mo 2.30 2.0- 3.0
’ Co 0.010 0.1
N 0.140 0.14- 0.18
2.1
ASTM A370

4.2K
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PP 1, 4 )
300K 4. 2K
3
2 316LN 300K 4.2K
YS! YS? UTS? YM'
T em. NO. UTS'( MPa) ELY(%) EL%(%)
( M Pa) ( MPa) (MPa) (GPa)
1 340 349. 43 675 659.35 48 51.5% 195
2¢ 335 +1.85 670 +11.02 47 2.58 197
3b 320 285. 38 610 541.31 37 22.01% 196
300K
4b 325 t5.85 600 £8.00 34 1.93 194
5° 500 508. 11 730 689.55 22 19.28+ 195
6° 495 +20.92 725 +18.72 23 6. 01 196
7° 1155 1590 38 205
8° 1165 1077.53 1600 1531.9 37 25.28 207
4.2K
9° 1165 +56.92 1610 +72.69 37 *1.57 206
10¢ 1170 1610 39 205
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