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Abstract

In recent years, magnesium diboride (MyyBas been regarded as one of the promising candidates for the development of MRI magnets owing to its critical temge3atkirevtich allows magnets to be operated without the use of liquid helikg (unlike their lowtemperature
superconductor counterparts. Prior to the development of tlidefree MgB MRI magnet, it Is essential to investigate the appropriate protection scheme for the magnets. Therefore, this study epassimeand active protections for a pretygpe MgB coil using the MgBwires
manufactured byKiswireAdvanced Technology Co. Ltd. The quench and recovery characteristics of theoMgih various protection schemes were evaluated in terms of the maximum hotspot temperature, maximum induced voltageowasny time.
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<Optical microscope image of the MgB2 wire fabricated by KAT Ltd.>

<Specifications ahe MgB, wire>

Yk Partial insulatedrmagnet

Background

(@)

Protection required

Parameters Values Ao
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Company Kiswire Advanced Technology \ /
Packing density [g/cm3] 0.31
Diffusion barrier Niobium
Stabilizer Copper

Filament type

Monofilament

Diameter [mm] 0.98
Condition Un-reacted
Non-Sc/Sc 2.09
Heat treatment temperature [CC] 675
Heat treatment time [hr] 1

Sglass insulation
MgB, wire

<Fabrication details for the prototype Pl MgBagnet>

<Magnetic flux density (a) and voltage (b) for the PI Mg8&gnet measured during the oveurrent test>

Result & Discussion

e L . <D N ivate h > * Stored magnetic ener * Energy requirement of protection heater * Hot spot size
Y Specification ofPl MgB coil etect and activate heate J 9y dy req P P
. . ey |, : required length for quench [mm]
q
<Specifications ahe Pl MgBcoil> K: thermal conduction [WemK
Parameters Values T.: temperature of the conductor [K]
E. : stored magnetic energy [J] Top - Operation temperature [K]
Conductor L: inductance fnH] | | Eresistivity of the conductor at 30 Kigm]
: |- operation current [A] E, : heat input for protection [J] J: current density of the conductor [A/m#
Material MgB, V. : volume for dissipating energy [én Vi, : required volume for dissipating energy [fjm
Diameter [mm] 0.98 Ueopper 1006 €Nthalpy density of copper at 100 K [JAm gccgpper,BOK: enthalpy de:‘s\'/t\)’ of copper at 30 K [J&m
| : length for dissipating energy [cm] p - POWET requirement [W]
Manufacturer KA.T A, : Crosssection area of MgBwire [mne] *: required detection time [s]
Magnet <Circuitdiagram of detectand-activateheater protection>
Inner diameter mm] 52.74 :
o vk Total length of dump resistor vk Future work
Total height mm| 100.17 A | _ .
_ _ SW Z(Tf ,Ti) = (—) J’ (— E“ i'nséaggnrg: %nl_(ﬁtlc energy [J] | total length of dump resiston]
Turns; Layers 97, 8 (PS) / Acd 2Ro I operation current [A] E,: stored magnetic energy [J]
Total conductor length [m] 166.3 A : crosssection area of matrix [m#Ah RD_- resistance ?fddump resistom] The quench and recovery
' : crosssection area of conductor F resistivity of dump resistor] ram characteristicof the PIMgB,
: : D Ao [mih - heat capacity of copper [J/K] o -
Operating temperature [K] 4.2 DR R,: resistance of dump resistom] Cp'_ pacity PP collwill be examinedn terms
4T . allowance temperature [K] :
0O : A 1925 of the maximum hotspot
perating current [A ' ? i temperature,inducedvoltage,
Coil constant [MT/A] 8.16 (mm\— andrecoventime.
- : | SC
Target center field [T 1.0 oD sPACE |
Inductance [MmH] 15.55 <Circuitdiagram of detecand-dump protection> <Drawingand photographsof the conductinocoolingsystemfor the PIMgR2 coil>
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