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ble 5-2
Baseline design parameters of SDC solenoid.

Dimensions:

Cryostat Inner radius 1.70 m
Outer radius 2.05 m
Half length 4.389 m,
Joil ' Effective radius 1.84 m
Half length 4.12-4.18 m
Conductor Thickness 44 mm
Outer support cylinder Thickness 31 mm

Electrical parameters
Central field 2.0T
Nominal current 8,000 A
Inductance 4.6 H
Stored energy 146 MJ

Stored energy / cold mass 7.4 kJ/kg
Typical charging time : 1 hour

Mechanical parameters
Effective cold mass 20 tonnes
Total weight 25 tonnes
Radial magnetic pressure 1.6 MN/m?*
Axial compressive force 11 MN «18)
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Design parameters of the SDC superconductor.

Aluminum stabilized superconductor
Superconductor material Nb Ti/Cu ,
Stabilizer Al(99.999% +200 ppm Zn)
Area ratio (Nb/Ti/Cu/Al) 1/1/29.8
Conductor size 43.8 x 4.37 mm?

Superconductor strand
Strand diameter 1.277 mm
Nb Ti filament diameter 20 pm
Number of filaments. 4100

Superconductor cable
Overall size 6.4 x 2.5 mm?
Number of cables 10 (2 x 5)
Cabling pitch 50-60 mm
Je in Nb Ti (at 5 T, 4.2 K) 2500 A/mm?
Critical current (at 5 T, 4.2 K} 16,000 A

Characteristics of stabilizer ,

RRERR (Cu) 100
RRR (Al 500
Yield Strength of Al (at 77 K) 67 MPa
Shear strength b/w Cu / Al 20 MPa

Conductor welding joint

Joint resistance (at 4.2 K) <107 0
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for SDC solenoid.



Overall

schedule for the prototype solenoid and the production

solenoid. The Japanese fiscal year begins April 1 of the year

indicated.

JEY1991

JEY1992

JEY1994

JEY1997

Prototype Magnet Development
—Superconductor fabrication
Winding machine development
Outer support cylinder fabrication
—Isogrid vacuum wall development
—Coil winding
—Cryostat element fabrication
—Assembly of the magnet
—Cool-down and excitation in air
P

Production Magnet Fabrication
o

—superconductor fabrication

—Cryostat element fabrication
—Coil winding

—Magnet assembly

—Magnet assembly continued

—Cool-down and excitation test in air

—Transportation to SSCL
—Cool-down and excitation in iron
~—Field mapping
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LL NG TECHNICAL @@N@%@T%
éﬂmwm BEEN INCLUDED IN THE SOLENOID
DESIGN:

® HIGH E/M RATIO OF 7.5 KJ/KG WITH HIGH
SPEED QUENCH PROPAGATION USING PURE
ﬁ%%g -STRIP QUENCH PROPAGATOR TO

SUPPRESS LOCAL TES

® HIGH STRENGTH Mﬁ%%i
STABILIZER (Y.S.> 65 MPa) HAS BEEN
L

DEVELOPED WITH RRR = 500.

® EYCON




sH STRENGTH AL-STABILIZED
@@m@m / W’ % > 67 MPa)

e TESTS OF COIL WINDING AND
BONDING TO OUTER SUPPORT CYLINDER

® ?!%“Ez%@@ @Eﬂ AND 1SO-GRID







