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New HTS New HTS bulkbulk characterizationcharacterization methodmethod

-- Characterization of Characterization of complete HTS bulksHTS bulks

-- DeterminationDetermination of  of  JcJc and and nn--valuevalue J
J

J

J

.E

J

J
EE

n

CC

C

n

C
C

1−











=










=

03/09/2015

-- NNeed for eed for modellingmodelling and applicationsand applications (motors(motors, , 
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Complete penetration magnetic fieldComplete penetration magnetic field
Cylindrical YBCO HTS bulk
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Numerical simulation with PLMNumerical simulation with PLM

J
J

J

J

.E

J

J
EE

n

CC

C

n

C
C

1−











=










=

2

With constantJcand
constantn-value
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Complete penetration field with PLMComplete penetration field with PLM
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For R = 10 mm,  5 mm < L < 30 mm 
10 Amm² < Jc < 100 A/mm²
0.01T/s <  Vb < 1000T/s
=> αααα = 1.2 and ββββ = 3.4



Complete penetration field with PLMComplete penetration field with PLM
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Determination of Determination of nn--value from value from BBP
measurementmeasurement
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HTS HTS BulksBulks in 4T COIL (ZFC)in 4T COIL (ZFC)
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Pulsed Field Magnetization of HTS BulksPulsed Field Magnetization of HTS Bulks
Hall probe current 
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Experimental determination of nExperimental determination of n--valuevalue
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Influence of sensor thicknessInfluence of sensor thickness
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Influence of sensor thicknessInfluence of sensor thickness
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Temperature map at high rise rateTemperature map at high rise rate
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Vb= 660 T/s 
Jc= 100 A/mm²



ConclusionConclusion
Useful new characterization methodUseful new characterization method

Available for pellets with different Available for pellets with different L/RL/R ratiosratios
Taking into account sensor thickness Taking into account sensor thickness 
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PerspectivesPerspectives
Improving experimental precisionImproving experimental precision

Taking into account Taking into account JcJc(B)…(B)…
Limits of PLMLimits of PLM
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