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Analysis of Charging Characteristics of Linear Type Magnetic Flux
Pump Depended on Traveling Speed of Magnetic Field
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Abstract: We already obtained magnetic behavior of
superconducting Nb foil of linear type magnetic flux
pump (LTMFP) by means of the FEM analysis. As
well as, fundamental equations of pumping current
were theoretically derived based on the pumping
sequences according to the position of normal spot
of the moving flux. In this paper, we experimentally
investigated pumping performances of LTMFP with
a wide range of traveling speed of magnetic field. In
order to confirm the numerical and theoretical
approaches, we explained the pumping characteristics
of LTMFP by use of the calculation sequence of
pumping current.

Key Words: linear type magnetic flux pump,
superconductor, pumping current, traveling speed of
magnetic field.
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Fig. 1. Structure of the LTMFP (unit’ mm).
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Estimation of the area of normal spot, So
(Step 1) (at & = 0) by the experiment

R

(Step 2) Calculation of pumping current, Jcalat k=0

)

(Step 3) Estimation of the value k when Jeat= Jmea

'

Caleulation of final pumping current, Jfinal
with estimated &

Fig. 6. Flow chart of calculation sequences for
pumping current.
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Fig. 7. Connection diagram of setup of the
assembled LTMFP system.
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magnetic field at the air gap.
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Fig. 9. Experimental results of charging current of
the LTMFP.

Table 1. Measured results of pumping current rate
for driving frequency with DC 10 A and AC 6

Apeak.-
L Le | L f Cor |
ml) | A) | Ap) | Hy) (mA/s)
7 34
8 39
9 4.2
10 4.7
12.5 5.8
15 6.9
175 8.3
20 9.5
25 8.4
30 75
543 110 6 35 6.2
40 4.7
50 2.8
60 1.2
A5ggel Yadols 27 kg by Lol ALY
& 9.

ARG £& LTMFPY &3 Zo] 40 mm (2

« 18 T T . T
< |I=104
=6 A .
E 15- L. =6 peak Measured result :
& VARRS .
Q 12 / N Cakulated curve with
& k=014and 7
3 I NS - k =0.63 mm/Hz
- 94 0y 7
5 N Conventional
£ 6 .\ calgulated curve
3 & Catk=0
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g
B
£
S
B
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Driving frequency, f /Hz

Fig. 10. Experimental and calculation results of
charging current of the LTMFP.
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