EFRERMSRBIF(ITER) Ot 2—
L/ 4 F3A1IV(CS) REHOMEFERim
~BIER RS EUHBRADBASRE TSR SHE~

A technology for circumferential welding of center solenoid coil

conductor for International thermonuclear experimental reactor

~Influences of groove shapes and chemical composition in CS
materials on penetration depth~
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Abstract
Two interesting phenomena that we experienced in the welding process during production
for center solenoid (CS)coil conductors of International Thermonuclear Experimental
Reactor were investigated. The first interesting welding phenomenon is to appear
deeper penetration at corners in a CS conductor when butt circumferential welding was
performed. We revealed that the main cause is the difference of voltage which is generated
by distribution of metal vapor affected by shielding gas flow with groove shape. Another
phenomenon is to change penetration depth in the case of changing production lot of
base materials. We found that the phenomenon was caused by changing Marangoni convection
on molten metals resulted from investigation of the relationship between surface tension
and temperature for two different materials. By those investigations, we contributed to

the welding quality stabilization in the production of CS conductors.
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Cable: 576 superconducting strands
288 Cu strands

Jacket: JK2LB

: SUS316L

49.0 = 0.2 mm

Final wrap:
SUS316L

Total: 918 m x 42 conductors
613 m x 7 conductors
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Fig. 2 Appearance and cross sectional photo of CS coil
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Fig. 3 lllustration of production flow for CS supercon-
ducting coil conductors
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Fig. 7 Simulation model
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Fig. 8 Distribution for gas flow resulting from numerical
simulation (a)without groove, (b)with groove
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Fig. 9 Distribution for temperature resulting from numeri-
cal simulation (a)without groove, (b)with groove
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Fig. 10 Distribution for metal vapor fraction resulting from
numerical simulation (a) without groove, (b)with groove
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Fig. 11 Relationship between distance from base metal
surface and molar fraction of metal vapor, and arc voltage,
which are calculated by numerical simulations
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pool which are calculated by numerical simulation
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