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Abstract

JLF-1 steel (Fe-9Cr-2W-V-Ta), reduced activation ferritic steel, is one of the promising candidate materials for fusion
reactor applications. Tensile properties of JLF-1 base metal and its TIG weldments has been investigated at the room
temperature, 400 T and 600 T. The tensile strength of base metal (JLF-1) showed the level between those of weld
metal and the Heat Affected Zone (HAZ). When the test temperature was increased from room temperature to high
temperature (400 T and 600 T), both strength and ductility decreased or base metal, weld metal and the HAZ. The
longitudinal specimens of base metal represented similar strength and ductility at room temperature and high
temperature, compared to those of transverse specimens. Little anisotropy for the rolling direction was observed in the
base metal of JLF-1 steel.
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Table | TIG welding condition

Current QBQ ~ 260 A
Voltage 10,5V
Travel speed 10 ¢cm/min =
Heat input 14_5'f158 kJ/em
Preheat temp. =200C
Interlayer temp. =200T
Number of passes ~ 20
Wire diameter 1.2 mm

ol &HF43 7M. JLF-1 2 F82H BEA 9| 3}
gtx4d& Table 29 FEleir}. SHFES 7407
A 3A B el §HF EAElE it &
7 FEORYE Fig. 2 9 #o] AAAHE AFHN
o, QAlHe] Fd A5 Fig. 3 3 2}

Base metal (BM)

MT Rolling direction

[Mig. 2 Preparation of tensile specimens from weld

coupon
° iy M2 x 1.75C15
::/ 06.25+0.01
! *
22.5%0.1 40.0+0.1 22.5+0.1

Fig.3 Dimension and shape of tensile specimen
(Standard ASTM E 8)

Table 2 Chemical composition of base metal (JFL-1). weld metal and filler metal (wt %

C Si [Mn| P 3

Cr| W Vv Ta N Ti B

JLEF-1 base metal

0.10 | 0.05{0.45[0.003/0.002|0.003| 8.85]1.99( 0.20 | 0.080| 0.0231 | —

0.0002

FB2H base metal

0.09(0.11{0.16[0.002/0.002|0.003] 7.71|1.95] 0.16

0.02 | 0.006 | — [0.0002

Weld metal (JLI-1) [0.061]0.13]0.430.005|0.003]0.003{9.16]1.91] 0.25 | 0.081

0.0259 | 0.019 |0.0001

Filler metal (JLF-1)[0.061]0.10|0.45|0.003/0.003{0.003|8.96 | 1.82| 0.25 | 0.084 ] 0.0332 | 0.028 | 0.0001
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Fig. 5 Relationship between stress and displacement
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Fig. 6 Relationship between stress and displacement
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Fig. 11 Fracture surface of tensile test.
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