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Abstract

The fatigue life and tensile strength of JLF-1 steel (Fe-9Cr-2W-V-Ta) and its TIG weldment were
investigated at the room temperature and 400 T, Four kinds of test specimens, which associated with
the rolling direction and the TIG welding direction were machined. The base metal of JLF-1 steel
represented almost anisotropy in the tensile properties for the rolling direction. And the base metal of
JLF-1 steel showed lower strength than that of TIG weldment. Also, the strength of all materials
entirely decreased in accordance with elevating test temperature. Moreover, the fatigue limit of weld
metal was largely increase than that of base metal at both temperatures. The fatigue limit of JLF-1
stee] decreased in accordance with elevating test temperature. The fatigue limit of JLF-1 steel decreased
in accordance with elevating test temperature, The SEM fractography of tensile test specimen showed
conspicuous cleavage fracture of a radial shape. In case of fatigue life tfest specimen, there were so
many striations at crack initiation region, and dimple was observed at final fracture region as a ductile
fracture mode.
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Fig. 1 U-groove shape and microstructure
Table 1 TIG welding condition
Current 230 ~ 230 A
Voltage 105V

Travel speed 10 cm/min
Heat input 14.5~158 kl/cm
Preheat temp £200C
Interlayer temp =200
Number of passes ~ 20
Wire diameter 1.2 mm
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Fig. 2 Hardness distribution after TIG welding
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Table 2 Chemical composition (wit%) of base mectal (JFL-1), weld metal and filler wire.

C Si Mn P S

Cr W v Ta N Ti B

Base metal 0.10 005 045 0.003 0.002
Weld metal 0.061 0.13 043 0005 0.003
Filler wire 0061 0.10 045 0.003 0.003

885 199 020 0.080 0.023] - 0.0002

916 191 025 0031 00259 0019 0.000]

896 1.82 025 0.084 00332 0.028 0.0001

Base metal
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(c) Fatigue hife specimen
Fig. 3 Dimension and shape of tensile and
fatigue life specimen
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Fig. 4 Room temperature tensile properties of
JLF-1 and its TIG weldment tested at
different crosshead speed
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Fig. 5 Ultimate tensile strength of JLF-1 and its
TIG weldment tested at 400 C
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Fig. 6 S-N curves of ML, MT and WT for

JLF-1 steel at room temperature
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Fig.7 S-N curves of ML, MT and WT for
JLF-1 steel at 400 C
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