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Abstract

The alloys with higher strength is very effective in the improvement of the design strength and fatigue strength in
spallation mercury target vessel of J-PARC. Fabrication tests and the property evaluation of high-strength austenitic
stainless steel for spallation mercury target vessel of J-PARC were performed for them. In the fabrication process, the
impurity Co of the alloys should be minimized to reduce the activation level of the vessel after the operation. In this study,
about 300 kg ingot 316LN steel with very low <0.002wt%Co was successfully fabricated, and the microstructures were
observed and Vickers hardness and tensile tests were also measured. These mechanical properties were found to be very
uniform and the steel has higher yield strength > 300 MPa, elongation >55%, and HV= about 150. These properties are

very useful for the design stress intensity’s improvement.
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Figure 1: Schematic image of MLF of J-PARC center
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Figure 2: Ingot of SUS316LN after melting (lower ingot).

Figure 3: SUS316LN ingot after hot forging treatment.
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Figure 4: Hot rolled SUS316LN steel after the hot
forging.
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Table 1: Chemical Compositions of SUS 316LN (wt%)

C Si  Mn P S Ni
Target 611 050 12 <0005 <0001 112
value
sG = = = = < 1050
4303 0030 100 200 0045 0030
Result 0011 051 121 <0.002 0.0005 11.13

Cr Mo Cu N Ti Co
Target 160 25 <01 015 01 <00l
value
S G 1630 2.30 _ 0;1, 2 _ _
B3 1550 300 0.22
Result 18.16 249 <0.002 0.148 0.079 <0.002
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Figure 5: Microstructures of SUS 316LN fabricated in this
study.
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Table 2: Vickers Hardness (HV), 10 kgf.
Position from

the plate 1 2 3 4 5 Ave.
surface
t=1/4 151 152 151 153 155 153
t=1/2 151 150 149 151 151 150

t=3/4 151 155 152 153 152 152
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Table 3: Tensile Properties of SUS316LN Fabricated in
This Study (YS: Yield Strength, TS: Tensile Strength, TE:
Total Elongation, RA: Reduction of Area.)

Position from the ~ No. YS TS TE RA
plate surface, (MPa) (MPa) (%) (%)
Average
t=1/4 1 305 627 59.1 784
t=1/4 2 310 625 60.7 78.8
t=1/2 3 319 626 570 779
t=1/2 4 316 622 57.1  79.1
Average 1-4 3125 6250 585 78.6
B
ABEDRMSRBORGIHEY ELT, Sh
2% < Oifam e B, B mBEfs TRELT
iﬁﬁﬁ%bfﬁ%ipﬁﬁ%&%?&(n?—ﬁ
ASHEOERRIZ, REHOBEZH L LT ES,
S & X#k

[1] H. Takada et al., “Materials and life science experimental
facility at the Japan Proton Accelerator Research Complex I:
Pulsed spallation neutron source”, Quant. Beam Sci. 1, 2017,
pp.1-26.

[2] T. Wakui et al., “Recent study for structural integrity
evaluation and defect inspection of the J-PARC spallation
neutron source target vessel”, J. Nucl. Mater., 506, 2018,
pp-3-11.

[3] E. Wakai et al.,, “Recent status of R&D in fabrication
technology of mercury target vessel for high-intensity
operation”, Proceedings of the 14th Annual Meeting of
Particle Accelerator Society of Japan, Aug 2017, PASJ2017
THOLO6, pp.166-169.

[4] K. Haga et al., “Technical investigation on small water
leakage incident occurrence in mercury target of J-PARC”, J.
Nucl. Sci. Tech., 55, 2018, pp.160-168.

[ﬂH%EﬁLmAﬁWk%miﬂﬁ WEE, ‘St

TfJf*E&EﬁEP M- JRK SRR 25 25 . B 9~ o v 2 5
&@gﬁﬁmﬁ ’,2017.
[6] H29 4EJE JAEA-KBEA 00 3 RFIEH 5 , Rl

-399 -



Proceedings of the 15th Annual Meeting of Particle Accelerator Society of Japan
August 7-10, 2018, Nagaoka, Japan
PASJ2018 WEP040

PEA TR EREE RO 25 D RIREE AL e iR 0D 72 3D DYE HEft T
£E DT M d L ORI O 1) 2RI B DR,
2018.

[7] A7 H A=z “ITER 72X9(52), Journal of Plasma
and Fusion Research Vol.91, No.7 July 2015, pp.491-493.

[8] K. Hamada er al., “Demonstration of full scale JJ1 and
316LN fabrication for ITER TF coil structure”, Fusion
Engineering and Design 82, 2007, pp.1481-1486.

[9] L. Tuo et al., “Extrusion process of 316LN L-shape stainless
steel and manufacture process of ITER side correction coil
box”, Fusion Engineering and Design 135, 2018, pp.15-23.

- 400 -



