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Estimation of Magnetization loss of HTS wires
with Different Current Density
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Abstract: Magnetization loss of HTS wire is
strongly dependent on the critical current density
and the aspect ration of the HTS wire. This paper
presents the magnetization loss of stacked BSCCO
wire and stacked YBCO wires which had different
critical current densities. Width of the BSCCO wire
was 4mm and widths of two YBCO wires were
4mm and 8mm. Single wire, two stacked, three
stacked and four stacked wires were fabricated and
tested. Ratio of magnetization loss of BSCCO wire
to YBCO wire was presented at single wire. For
stacked wire, ratio of magnetization loss of single
wire to stacked wire was presented. Test results
shows that magnetization losses of stacked wires
were greater than that of single wire at large high
magnetic field above critical magnetic field.

Key Words: Ac loss, Magnetization loss, 1G wire,
2G wire.
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Table 1& YBCOAAS A HA A4Z9] Alefeln},
YBCOA A2 A HA A4Z& HAA ZFo] 8mmeola,
AR FAE 64.2umEAN YBCOAASL LutEA 4
Z Fxolt}. o] AAE B&3F0] AgE AFHALH,
Z|RE2Le Nids 2R 24 A o] vl 2,

Table 2% YBCOAAe]l 5 ¥l 4Z3 BSCCOA
AN Alekoltt. F WAl YBCOA A= A ¥ AZ
= g8 @A Zo] %o 2ow, YBCOZI 7|#HE5Z
Apol 2 sluiz oldliwe] F&£Zo] gtk T 1A AE
< vlma) 2E v A HA dAe 5559 FAG
grolr A Foll F AT, F WA e AW
ofgid o] F&Zo] o] A WA AAHTE= HH Ao
o a2y F530 FALE o2 A #4539
JAF7E AA afF £Hd JdTEE nA £ do, F
HA YBCOAAY AAZL BSCCOAAN AA £
& zlol7t g, dAAFE BSCCOAARY o,
AAAF L YBCOAAS A WA AZ3 & X
o] 7t glct.

BSCCOMAY AAAF BEE 2.56x10° A/mP] 1
YBCO AZ 1€ 2.08x10*° A/m® |9, YBCO A1E 2
= 1.86x10'° A/m?e]t}.

Table 1. Specifications of YBCO wire sample 1 and
sample 2.

YBCO wire YBCO wire
sample 1 sample 2
AA T 64.2um 0.2mm
&% 74 1.20um 50pum X2
7\&E A 60.0pm 75 pm
z2ARF FA 1.0pum lum
4EF A 2.04um 2.25um
A = 8.0mm 4.4mm
AAAF 166A(at77K) 80A (at77K)

Table 2. Specifications of BSCCO wire and YBCO
wire sample 2.

BSCCO wire
AA A 0.21mm
A = 4. 1mm
2 A Ag Alloy
A AAF 130A(at77K)
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a) Single wire b) 2Stack wire c) 3Stack wire d) 4Stack wire

Fig. 1. Stacking of YBCO wire.

a) Single wire b) 2Stack wire c) 3Stack wire d) 4Stack wire

Fig. 2. Stacking of BSCCO wire.
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Fig. 3. Measurement circuit of magnetization loss.

< 93] Linked- Pickup-Coil & AL&31 o
]9Jr 2 WY gdx= 1}5}"@ %7&?“&”@@]%
-Shape-Coil, Rectangular-Coil& AH&-ste] =34

Yz o E MAES Xt 4 HIH T3

94543 E A7 A%, AYaLe] RHE A%
ZAEAA ABON WS A3 G 3elA
Ae Aol AU, mepd 2AEMA] 4B
H Jade Amae ) de HgaL I
29e AYo AFeNA AR
AHE AANAT nezdEdA A
3 A3Age nexdEdAe A4

AT A GRdesre 98 & S0
177 §<be] AgEde A1) o] B ¢
9. AN, e AES met BgE A,
% AFAAA Y A7l

il
A
(o]

]_
st
AR A ,}]
71

A
?‘ﬂ--n— 7]

peb

4y
fqr 32

Q=P ExH-ds (1)

s

A1) 24 ALY AF AEEH n2EAH
Ae 157 B¢ wAARAA wgse Asede
nEdE A (e 2¢ F Ao

k

) VlT o) i(t) dt (2)

Aol A(2)eA, ke AEFolx, C,5 AR
HANE Ve AZ9 Ao

YBCOAA MZ13, ME2 125 BSCCO @Y A
Age goAAZel Tt AsEd S I
ATE Fig. 4% 2o, 28 AFYUEE /M A
gRgx AAe ZFo] s AL AFT &H4EHS
Ze Zg 7 AAst FAth, w3 2 AAe Fol
gt A g QAAFEES Fe AR AzhEdol
A}k, =3 Fig. 49 o 2% :161 & BCCOMAE 71+
o2 YBCOAAES v€2 Yehd Holt}, o] 27
A ZFo] e MAE BSCCOAAET} 1049 F= Z
oy Zol g M9 A 100w/ & &4 23
£ 29, ala vge AEe FHeo] A2 AdAe

AT 3A% Aeche AE Lges, Fol We A
Aol Ae Fase A% BT oly@ Ade 3
£39 T2 $AY ARl g dgl & %
lor, sidmel os) AR AA ARAFl
AT 2ol FaAAE A& 9% Ads] wReld @
4 91, BSCCOMA e o] & Zo YBCOAA
o 48T A& AL ARAE} 100073 27 o
2olth,

10 [*] 1
3 A ©
3 AN 0p, :
4 A Oo%%
. A .
g, a -
= o 100 ~ -
% 105? A . o E i
o i ' :
g b . o |
3 ‘ ) 5 A ALy,
2 10° * " a” .
] . './ § .
s . o A
2 a" 1 :
5 10 B :
5 'y . :
o M - R B
g i , |~W-Bscco : o YBCOS8mm |-
’ —A-YBCO 8mm p & v8e04mm 1.
e ® YBCO 4mm 3‘

001 0.1 0.01 0.1

External magnetic field B(T) External magnetic field B(T)

Fig. 4. Magnetization loss per unit volume and loss
ratio of BSCCO wire and YBCO wires.
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Fig. 5. Magnetization losses per unit length and loss
ratio of BSCCO wire and YBCO wire.
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Fig. 7. Magnetization losses per unit volume and
loss ratio of YBCO sample 1 at different number of
stack.
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Fig. 9. Magnetization losses per unit length and loss
ratio of BSCCO wire at different number of stack.
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Fig. 10. Magnetization losses per unit length and loss
ratio of YBCO sample 2 at different number of stack.
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ratio of YBCO sample 1 at different number of stack.
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