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Development of temper bead welding by under water laser welding
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Toshiba corporation, 2-4,Suehiro-cho, Tsurumi-ku, Yokohama
Wataru Kono and Masaki Yoda and Minoru Obata and Yasuo Morishima,
Toshiba corporation,8, Shinsugita-cho, Isogo-ku, Yokohama,

Toshiba has developed temper bead welding by under water laser welding as SCC counter
measure for aged components in PWR and BWR nuclear power plants. Temper bead
welding by under water laser welding technique recovers toughness of low alloy steel
reactor vessel by employing proper the number of cladding layers and their welding
conditions. In this report, some evaluation results of material characteristics of temper bead

welded low alloy steel are presented.
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Fig.1 Schematic illustration of under water
laser beam welding
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Fig.2 Schematic illustration of cladding layer < line
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safe end
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Fig.4 Vicker’s hardness profiles (1st and 6th
layered)
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Table1l Absorbed energy of heat affected zone
after temper bead welding and base metal

Heat affected zone
(After temper Base metal
bead welding)
1 213 ] 146 ]
2 209 ] 158 ]
3 162 ] 144 J

Test temperature: —23°C
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Fig.5 Appearance of test coupon after side
bending test

Tensile strength : 614MPa
Breaking position : Base metal
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6 Welding Equipment

Fig.7 Under water
laser welding for PWR
RCS primary nozzle

Fig.8 Appearance of under water laser welding

Fig.6 Appearance of test coupon after tensile test equipment
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Fig.9 Appearance of weld bead on inner surface
of @700 diameter test pipe

Fig.10 Cross-sectional observation of temper
bead weld on inner surface groove of ¢ 700
diameter test pipe (groove depth : 4mm)
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Fig.11 Microstructure of A area in Figurell
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Fig.12 Vicker’s hardness profiles of temper-
bead weld on inner surface groove of ¢ 700
diameter test pipe
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Fig.13 Cross-sectional observation of 40mm
depth groove simulated repair welding for RCS
primary nozzle

Microstructure of B area

Fig.14 Microstructure of B area in Figurel2
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Fig.15 Vicker’s hardness profiles of 40mm depth
groove simulated repair welding for RCS
primary nozzle
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Fig.16 Charpy impact test location from temper
bead welded test piece

Table2 Absorbed energy of heat affected zone
after temper bead welding and base metal

Heat affected zone
(After temper Base metal
bead welding)
1 219] 146 ]
2 164 ] 158 7]
3 166 J 144 ]

Test temperature: —23°C
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