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Fiber Laser Welding for Dissimilar Butt Joint of
Reduced Activation Ferritic Steel / Austenite Stainless Steel
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Abstract: Fiber laser welding is expected to be especially useful for the fabrication of ITER test blanket module
for fusion reactor components. The objective of this study is to clarify the weldability of the dissimilar butt joint
between F82H and SUS316L. The plates 4 mm thick of F82H and SUS316L were butt-welded by 4 kW fiber
laser welding. In 0.2 mm amount of shift from the abutting surface to SUS316L side, the weld metal region had
a mixed phase where the austenite and the ferrite coexist after welding. Vickers hardness of the weld metal
region composed of the ferrite phase was not below 400 HVO.1 after post weld heat treatment. However this
work indicated that the hardness of the weld metal region after PWHT would be improved by controlling the

beam position.
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Table 1 Chemical composition of F82H and SUS316L.

Fe C Si Mn Ni Cr Mo W Ta Vv

F82H |Bal.[ 0.095| 0.1 | 0.44 [ <0.002 | 7.80 | <0.002 | 1.84 0601126(; 0.2

SUS316L |Bal.| 0.021 | 0.73 | 0.99 | 12.13 | 17.25| 2.11
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Fig.1 Tensile specimen.
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Fig. 2 Cross-sectional microstructure of F82H/F82H

welded by 4kW fiber-laser welding.
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Fig. 3 Microstructure of the region close to the

transformation line.



MOTHEIWMER TE D, —J, RN, ik
W) DB TR & bofie UFESRIN D Ui, ARG
T OB CORHEE LT, RO FERDZET B
%. Ay MR LA S BREE R A Fig. 4 1 3. EEE%
DI HENGTRR TS L ORI B X3 4-5GPa T
ofz. By —AFEROMETIY, WSRO 1% 407
HVO0.1 Z/R L7z, Ve O SEBROFER, I
P BT I L ORI 3T DI SIL 4GPaLL
IR F L7z By h—AESEIY, ARSI T 258
HV0.1 Tho7z. ZOREEEIMEOE S 43AhlY, &
T B NIRRT ORS I & [RGB 2R hE & 7o o
728l SERICIT 55 BEABRORER, RIS Y CRIN
Tl Uz, LLEORER D, ARSI 2RI 2L
T, BB G DR A Y EriECH D
Z Enbmot.

As welded After PWHT
(720 °C, 1h)

F82H F82H F82H F82H
-6 9 @00 o -6 ] v
< 7o o g : ]
Ss[ oaw° ST | Gs| |
PRl T N L
17} H H @7 : .
23} o o 23 | \ \

5 P | o % e T
2t 2t ] :
= : i = : :
g1 | Weld metal g1 | Weld metal |
= I : = : i

0 , , 0 \ ,
0 500 1000 1500 0 500 1000 1500
(um) ()

Fig. 4 Micro-hardness distribution of weld before

and after the post weld heat treatment.
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Fig. 5 Cross-sectional microstructure of F82H/SUS316L welded by 4kW fiber-laser welding.

Beam position were shifted from the abutting surface (broken line in the figures) to SUS316L side.
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Fig. 6 Microstructure of F82H/SUS316L welded by 4kW fiber-laser welding. Amount of shift was 0.2 mm from
the abutting surface to SUS316L side.
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Fig.8 Cross-sectional microstructure of F82H/SUS316L welded by 4kW fiber-laser welding.

Beam position were shifted from the abutting surface (broken line in the figures) to SUS316L side.
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Fig.9 Vickers hardness distribution of weld before and after the post weld heat treatment.
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