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TF Coil Structure (TFCS) Challenges

» The biggest super conducting coil structures (i) Material:
* The procurement responsibility :100% Japan Domestic Agency (JADA){ Control yield strength at 4K

Control fracture toughness at 4K

\ (ii) Welding deformation
BU

Control welding deformation coe . . .

" | Control segments elding - (|||) Pa rtial Penet ration Welding (PPW)
(i) Partial Penetration Welding

(PPW)

PPW crack initiation
PPW crack growth

(iv) Ultrasonic testing (UT)
Attenuation compensation method
Attenuation compensation factor
UT for PPW

Winding (v) Fitting test

_ Pack Fitting test for AU-AP and BU-BP
Basic Segments (BS) (WP)  Sub-Assembly (SA) | Fitting test for AU-BU AUBU
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Narrow work space Plate shape attachments
FPW: Invisible welding FPW: Impractical weld joint design
PPW: Visible welding PPW: Practical weld joint design
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In the additional work to improve control fracture toughness, JADA discovered the strong correlation between Md30 and fracture toughness at 4K. « FEM analysis (total 133 weld joints)
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Originally, it’s tendency of martensitic

High fracture
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2. Plotting detected echo
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. Characteristic curves) [ 3. Calculating the sensitivities
COntrOl Weld defOrmathn o difference (A, A, ...) between each
JADA performed 1) welding qualification using mock-ups, Mechanical properties of welding joints were confirmed, 2) Basic segment mock-ups. Initial pulse The difference were quantified. : plotting point and DAC curve
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Implement to actual manufacturing. of TFCS was Properly AR .
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Welded Sub-assemblies (AU)

The actual manufacturing, deformation is well controlled Hydraulic

AU and BU after fitting up AU and AP after fit-up A — Jack AU and BU after fitting up for the first EU
for the first JA coil tested in vertical position " fi’;JIL?;:;etO AU products tested in horizontal position
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