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II. ENERGY TRASNFER RELATIONS AND INFORMATION OF MgB2 WIRE

In industries, there are many issues against the implementation of conventional heating furnaces.
 First, the government recently executed and environmental protection policy that requires industries to use better technologies against low efficiency and

CO2 emission, etc.
 Second, industries use old and inefficient technologies for heating metals with large capacity and low efficiency.
 Third, the work space is sometimes large, dirty, dangerous, and dull.
 Finally, engineers with various skills are required to operate advanced heating furnaces.
As one of the solutions to resolve these issues, the superconducting induction heater (SIH) with high efficiency has been developed using MgB2 magnets

manufacturing technologies first in Korea.
In this paper, the novel design and experimental results of MgB2 magnets were presented for a 1.2 MW SIH. Large bore MgB2 magnets were designed

newly. The heating capacity was decided and the target magnetic flux density of the HTS magnets with iron cores selected for 1,200 kW heating power for an
iron metal billets.

I. INTRODUCTION
 In this paper, the simulation and experimental results of the MgB2 magnets were presented in detailed. The largest MgB2 NI magnets in the

world were fabricated and tested with outstanding operational results.
 The biggest MgB2 NI coils were fabricated and tested successfully.
 The magnetic field at the target position far from 250 mm iron core was 0.7 T and
 The 1.2 MW SIH was operated and the iron billet was heated. Temperature of the iron billet reached 1,300 Celsius degree.
 These test process will be helpful for heating characteristic analysis of the various MgB2 magnets for commercialization. The related

research will get the reference information of this study.

IV. CONCLUSION

III. DESIGN AND SPECIFICATIONS OF MgB2 NI MAGNET

Sudden discharging for measuring time constant

 To measure the time constant of the coils, a sudden dis-charge experiments
were conducted using a magnetic contact switch after changing the coil to
100 A. With a fast data ac-quisition system, the time constants of the coils,
τ, of each coil was measured using a hall sensor (Lakeshore model HGCT
3020), installed on the center of the coil.

 As shown in Fig. 4, the measured time constants are 0.22 s for unheated
SMI coil and 2.54 s for heated SMI coil. In the case of the MI coil, the
contact resistance was too large com-pared with the inductance of the coil
to get a meaningful time constant by the experiment. On the other hand,
the unheated SMI coil showed a measureable time constant due to the re-
duced contact resistance by soft In-Bi solder later on the STS tape.

Fig.1 Temperature curves when two MgB2 
magnets cool down for almost 7 days

Comparison of conventional heating methods

Energy Transfer Relations  of SIH

Superconducting wire selection Electromagnetic 3D FEM design model analysis Specifications

Magnetic field analysis at the metal billet position 

 Magnetic flux density curves and distribution in a 
metal billet area according to the excitation current 
increment

 Magnetic flux 
density distribution 
of MgB2 magnets 
without iron cores in 
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Target magnetic field: 1 T at the 
center of the billet at 200 A

IV. MANUFACTURE AND EXPERIMENTAL RESULTS OF 
THE MgB2 MAGNETS

Manufacture of the MgB2 magnets and test preparation

Experimental test results of two MgB2 magnets installed on 1.2MW SIH

Fig. 2 Temperature curves when two MgB2 
magnets were excited to 200 A 

Fig. 3 Terminal voltage and magnetic flux density curves 
when two MgB2 magnets were excited to 200 A 

 MgB2 magnet A reached at almost 6 K and MgB2 magnet B reached at almost 8 K after
the current of 200 A was excited.
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