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Abstract - Characteristics of a
heater-triggered switch has been analyzed
through the simulations and experiments. It
was for the charging of Bi-2223 double
pancake load with 1.7 mH and two heaters
were used. The timing of the sequential
control and the heating current with two
heaters are important factors to generate
pumping-current. The thermal analysis of the
switch considering the heater input and time
was carried out. Based on the analysis just
mentioned, heater-triggered switch was
fabricated. Characteristic analysis was carried
out through two modes having different
sequential timing controls. Maximum
pumping-current reached 18 A and the
pumping rate was 113 mA/s at that time.
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Fig. 1. Structure of heater-triggered switch



Table 1. Specification of the components

Parameter Specification

Bi-2223 Solenoid

Material Bi-2223/AgMn
Number of turns 10

Critical Temperature 120K

Critical Current 45 Aat 77K
Bi-2223 Double-Pancake Load

Material Bi-2223/AgMn
Number of tumns 26

Critical Temperature 120K

Critical Current 30Aat77K
Inductance 1.7mH

Heater t and 2

Material Nickel-Chrome alioy
Wire diameter 0.203 mm
Total resistance 25Q

Electromagnet

Material of coil Copper wire (1.1 mm)

Total coil tums 424 tums

Core material Silicon steel

Fig. 2. Simulation of thermal analysis
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Fig. 3. Simulation results of heater- triggered
switch
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Fig. 4. Experimental results of heater-triggered
switch



Table 2. Time table of the experiment

Applied time[s]
Parameter
Mode 1 Mode 2
H2s Heater 2 Start Time 0 0
H2e Heater 2 End Time 2 4
Hls Heater 1 Start Time 4 10
Hle Heater 1 End Time 6 14
Ms Magnet Start Time 1.5 3
Me Magnet End Time 5.5 13
Period 8 20

Fig. 5. Manufactured heater-triggered switching
system and heater-triggered switch
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Fig. 6. Experimental results of Mode 1
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