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Transport testing of MgB2 coil for magnet applications 

HyunSung Kim1, Mike Sumption1, Chris Kovacs1, Jinji Yue2, Matthew Rindfleisch2, Xuan Peng2, Mike Tomsic2, and Edward Collings1 

1. Center for Superconducting & Magnetic Materials (CSMM), Department of Materials Science & Engineering, The Ohio State University, USA 
2. Hyper Tech Research Inc.,USA 

Abstract! Coil Instrumentation, Preparation!

C1PoK-08 [C32]!

Advancements in superconducting wire manufacturing 
has enabled the design and fabrication of superconducting 
coils for practical magnet applications. To apply 
superconducting wire for most commercial applications 
requir ing many ki lometers of wire, long-length 
characterization in coil form is important. This study 
discussed the transport properties of two different solenoid 
coil wound with long length of MgB2 strands by Hyper 
Tech. The MgB2 coil was wound on a solenoidal 101 OFE 
copper former with 18” ID using the react-and-wind 
method. The strands were insulated with single S-glass 
braid insulation. The total length of conductor used for 
MgB2 coil was ~330 m. Transport Ic measurements were 
performed at various taps along the coil lengths. 
Measurements were made at various temperatures by 
conduction cooling. Homogeneity of response along the 
coils was investigated and a comparison to the short 
sample results was made. Temperature gradient of coil was 
also monitored for transition region between current leads 
and coil. !
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Sample Information!

,   !
 !

Cooling Down!

Critical current measurement!

Voltage Instrumentation!

Voltage taps Resistance 
 @RT  [Ω] 

Estimated length  
[cm] 

CTI – C1 0.00249 1.94 
C1 – C2 0.135 105.6 
C2 – C3 13.9 10849 
C3 – C4 7.07 5522 
C4 – C5 7.12 5559 
C5 – C6 7.08 5526 
C6 –C7 6.81 5313 

C7 – CTO 0.00478 3.73  
Whole coil resistance: 42.12 Ω, 
Total conductor length: 328.8 m 

  Location/Description 
CTI 1 1st Type-E Thermocouple. On “IN” current tap 
CTI 2 2nd Type-E Thermocouple. On “IN” current tap 

CTO 1 1st Type-E Thermocouple. On “OUT” current tap 
CTO 2 2nd Type-E Thermocouple. On “OUT” current tap 

C1 1st Type-E Thermocouple. On the top surface of coil 
C2 2nd Type-E Thermocouple. On the top surface of coil 
CS Type-E Thermocouple. On the side surface of coil 
CL1 1st Type-E Thermocouple. On BSCCO current lead 
CL2 2nd Type-E Thermocouple. On BSCCO current lead 

C1_cernox CERNOX sensor. On the top surface of coil 
CR_cernox CERNOX sensor. On the top surface of cold ring 
CTI_cernox CERNOX sensor. On “IN” current tap 

CTO_cernox CERNOX sensor. On “OUT” current tap 

Temperature sensor Instrumentation!

Voltage signals! Temperature signals of coil!

Temp Test # Ramping 
Rate 

Ic 
[A] 

Temp @ Coil 
(∆T) [K] 

Temp @ Current 
Tap IN (∆T) [K] 

Temp @ Current 
Tap OUT (∆T) [K] 

30 K # 14 2 23.3 29.4 ~ 29.4 (0.0) 29.9 ~29.9 (0.0) 30.6 ~ 30.6 (0.0) 
# 15 0.1 17.6 29.6 ~ 9.9 (0.3) 30.1 ~ 30.4 (0.3) 30.8 ~ 31.0 (0.2) 

27 K # 16 2 50.5 27.1 ~ 27.1 (0) 27.3 ~ 27.4 (0.1) 27.7  ~ 27.8 (0.1) 
# 17 0.1 50.1 27.1 ~ 27.1 (0) 27.3 ~ 27.8 (0.5) 27.9 ~28.2 (0.3) 

22.5 K 
# 20 5 116 22.5 ~ 22.7 (0.2) 23.0 ~ 24.0 (1.0) 23.5 ~ 23.7 (0.2) 
# 18 2 116.5 22.6 ~ 22.8 (0.2) 22.6 ~ 24.2 (1.6) 23.1 ~ 23.9 (0.8) 
# 19 0.1 111.7 22.5 ~ 23.1 (0.6) 22.9 ~ 25.3 (2.4) 23.4 ~ 24.9 (1.5) 

20 K 
# 23 5 152.4 20.0 ~ 20.5 (0.5) 20.6 ~ 23.1 (2.5) 21.0 ~ 22.3 (1.3) 
# 24 2 152.4 20.1 ~ 20.6 (0.5) 21.0 ~ 24.0 (3) 21.4 ~ 22.9 (1.5) 
# 26 0.1 140.6 20.1 ~ 21.4 (1.3) 20.5 ~ 24.2 (3.7) 20.9 ~ 23.1 (2.2) 

17 K 
# 27 5 187.0 17.1 ~ 18.1 (1.0) 18.0 ~22.3 (4.3) 18.6 ~ 20.9 (2.3) 
# 28 2 183.8 17.4 ~ 18.6 (1.2) 16.7 ~ 22.6 (5.9) 16.9 ~ 20.7 (3.8) 
# 29 0.1 173.6 17.2 ~ 18.9 (1.7) 16.9 ~ 23.3 (6.4) 17.3 ~ 21.6 (4.3) 

15 K 
# 34 5 204.6 15.1 ~ 16.8 (1.7) 16.6 ~ 22.7 (6.1) 17.3 ~ 20.9 (3.6) 
# 35 2 196.7 15.1 ~ 17.2 (2.1) 16.6 ~ 23.5 (6.9) 17.2 ~ 21.7 (4.5) 
# 36 0.1 191.7 15.1 ~ 17.2 (2.1) 16.5 ~ 23.5 (7.0) 17.2 ~ 21.4 (4.2) 
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30 K_2 A/s!
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22.5 K_2 A/s!

20 K_0.1 A/s!

15 K_2 A/s!17 K_2 A/s!
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20 K_2 A/s!

Coil material !
Former  : 101 OFE copper!
All fasteners : 316 stainless steel !
Lead Insulator : Garolite G-10 or ceramic standoff!
Lead connector : Alloy 101 OFE Copper !
Layer ramp : Garolite G-10!
 !
Coil Parameters!
Winding pack OD        : 482.2 mm!
Winding Pack ID        : 457.2 mm (18”)!
Winding Pack Height     : 19.685 mm (0.775”)!
WP cross sectional area: 246.06 mm2!
No. Turns        : 225!
Total Conductor L        : 328.8 m (1078.7’)!
Turns/layer        : 19 (approx.)!
No. Layers        : 12!

!
Final coil preparation!
Solder for leads : Pb-Sn (40/60)!
Solder melting point : 370oF!
Soldering base temperature: 368oF!
Epoxy : CTD !
Impregnation vacuum : 28.5 in.Hg !
Epoxy duration : 4 hours!
Curing time : 24 hours!
!
Wire Construction!
!

# 
Mono Barrier Mono 

sheath 
Multi 

sheath 
Central 

fil(s) 
powder 
material 

B 
source Mg:B dia 

(mm) 
% 

powder 
36 Nb Cu Monel Cu MgB2_2%C SMI 1:2 0.84 18.1 

!
Heat treatment!
Heat treatment mandrel : 559 mm (22”)!
Heat treatment plateau : 675°C for 90 minutes!
Heat treatment atmosphere: argon!
!
!
!


