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AC Loss Measurement of Oxide Superconductor by Calorimetric Method
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Superconducting power transmission cable is the most attractive application for
the oxidesuperconductor, because of low magnetic field operation and less cooling
power requirement. However if the oxide superconducting materials show large AC
loss, these merits will be completely spoiled. For this reason, AC loss reduction in
oxide superconductor is very important subject to realize a practical power cable. Usually
magnetic susceptibility method has been used to evaluate AC loss in superconducting
materials, because it can give us profitable information to analyze physical
characteristics. And calorimetric method gives us overall information about AC loss,
that is, hysteresis loss, eddy current loss and coupling loss, and also critical current
density. Calorimetric technique has been known as the best evaluation method for
practical conductors, however, data is easily affected by the environment and requires
long observation time.

To improve these problems, we proposed new calorimetric method. The proposed
system consists of a ring type test superconductor sample, vacuum chamber, refrigerator,
solenoid coil and thermal balance heater. In this method, AC loss in the sample is
evaluated as the electric power reduction of the thermal balance heater to keep the
superconductor sample temperature constant. We have tested our system to evaluate

AC loss of Bi(BLSr,CaCu0,) coated tape wire (poly-crystal 200 micron thickness, 4
mm width) . As a result, though the measured value did not always agree to AC loss
estimated by Been Model analysis, it can evaluate AC loss in superconductor in this

approach.
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Fig.1 Schematic diagram of AC loss measurement apparatus
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Fig.2 Photograph of Bbr,CaCyO_ sample set at the
0 00 sample holder of the apparatus
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Fig.3 Photograph of the apparatus set in the vacuum vessdl 0 000 O 00O

goobooooobbooooobbboouoobooboo
OOoQo1oTor 00O OoOoOoOoODO
O

§30 000000000

good, oo, boooooooo0oooooooo
oddodooooooogooooooo, ooooooo
goobooooooboboooooboobooooooboo
god, obobooooobobooboobboooooooo
goooboobooboooobooboobobobon

T=41K

Bin = --
Bout

200 |

2.5A
100

OFig00000D0000DOOO0O00ODO0OO0OODOOn
gooobbooooobbooooobbooouobobobooo
gooboboOoooobobOoooobboo0ooobbooo
gooboboooooobbooooobobooouoobobooo
gooboboOoooobobooooobbooooobobbooo
godooouooooooooooooooooooob
OFig.6000000COOODODTOODOOODODOO
JcOOODOODDOOOOOOOOOOOOOOOOOO
goooogooorrKkooooonoJcObODOODODODO
goobboooooboboooobboooooboboo
ooooogooood

4.6A

4A
3.5A

I\ =

] 2hr/div

\
N h“.“/ Ns

Imin/div

Magnetic Flux Density B (gauss)

e e e e et tiee -

Fig.4 Magnetic field trapped in the superconducting ring by external magnetic field
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Fig.5 Trapped magnetic field under various temperature.
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Fig.6 Measured value of critical current density
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Fig.8 AC loss versus frequency at 41K
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