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Effect of specimen size on fracture toughness of reduced
activation ferritic steel (JLF-1)
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(o), Strength 7%=, Side grooved effect ZH-E %3}, Temperature effect &3k, Size effect 27143, Tungsten insert gas welding
TIG &4

ABSTRACT: Reduced activation ferritic (JLF-1) steel is leading candidates for blanket/first-wall structures of the D-T fusion reactor. In
fusion application, structural materials will suffer effects of repeated changes of temperature. Therefore, the data base of tensile strength
and fracture toughness at operated temperature 400 U are very important. Fracture toughness (Jic) and tensile tests were carried out at
room temperature and elevated temperature (400 T). Fracture toughness tests were performed with fwo type size to investigate the
relationship between the constraint effect of a size and the fracture toughmess resistance curve. As the results, the tensile strength and
the fracture toughness values of the JLF-1 steel are slightly decreased with increasing temperature. The fracture resistance curve
increased with increasing plane size and decreased with increasing thickness. The fracture toughness values of [LF-1 steel at room
temperature and at 400 T shows an excellent fracture toughness (Jic) of about 530 kipmi® and 340 kjw’, respectively.
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Table1 TIG welding condition

~

Current 230 250 A
Voltage 10.5 V

Travel speed 10 cm/min

Heat input 14.5 7 15.8 kJ/cm
Preheat temp. <200TC
Interlayer temp. <200C

Number of passes T 20

Wire diameter 1.2 mm
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Fig. 3 Configuration of compact test specimen

Table2 Chemical composition (wt %) of base metal (JFL-1), weld metal and filler metal

C Si Mn P S

Al Cr W vV Ta N Ti B

JLE-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

Weld metal (JLF-1) ~ 0.061 0.13 0.43 0.005 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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