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Evaluation of Mechanical Properties in Bi—2223 Composite
Superconducting Tapes

A
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Hyung-Seop Shin" and Su-Yong Choi”

Abstract : For the practical use of a
superconducting wire to magnet application, it
is important to assess the Young modulus and
other mechanical properties of HTS tapes. In
order to establish a test method of mechanical
properties for oxide composite superconductors,
tensile tests of Bi-2223 multi-filamentary tapes
were carried out at room temperature, as an
activity of the International round robin test
proposed by the committee of VAMAS/TWA
16-Subgroup. The tapes consisting of mutli-
filamentary showed a three stage tensile
behavior. At the initial stage of the
stress-strain curve, the elastic deformation
existed in a quite narrow strain region. But
the plastic deformation was observed in a
wide strain region due to the platic flow of
the Ag alloy matrix. The results of RRT were
also reported and discussed.

Key Words : Bi-2223 multi-filamentary tape,
tensile test, stress—strain curve, mechanical
properties
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Table 1. Specification of samples tested.

. . Critical
Dimension Current Filament
Sample Vldt(h X t)h]Ck L 77K, SF Sheath No. Manufacturer
mm (A)
Ag/A

VAM-1 3.7 x 0.27 i 50 i S 57 I Vaccum Schmeltz

| Alloy
VAM-2 2.95 x 0,182T 28 ( Ag Alloy 19 ( NST

1
VAM-3 3.14 x 0.254 ( 42 [ Ag All 37 l NST

1 J

200 T — T
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4% 37

Fig. 1. View of extensometer installation
for tensile test of tapes.

Aol A &8 4l galdE Ri-2223 AtstE R
=A4 go|LE *F‘lo}@] Ao Al QA ’“} Aol
)\ Q

A SRR RNES Fig. 29] Yealch o
A gHe magd Mgl HyHon 2oheba .
Frol aojyt ¥ e ZrEE ANE AAAUL,
WA gel Z7s ol w}or' AeE Uehid
aog 3ERS HolE RReA AY F B
ge Aqats ge A & el e s
AR e zharel zaelN 58 AAedrh o AnE
Table 24 fetalsinh. ii®e] 25 Aue APy
2 wojl 2ol A <oyt AgAE BAH A
2 AHee Aesgn. on A% XH* £ A% shed

A@oE o Be] st3o] 7heixA oA stk wF
o]l oA (knife edge) 5o viA7 HolZE tio]
AAAA AN AlPA =4to] dejA kAl st
cre{ul Al ALEA F Ao A s e de dolut
2] ekskT}.

Qg gAME AP E7bel] wteps ¥ - A
o 71&77F @8k, JdES H5(inspection) &%
AHE F) eyl REl Falrlsb R gskoh webd &

Ram speed=0.05mm/s
VAM-1-3
- VAM-2-4

Tensile stress, MPa

PR . 1

0 N i
0.00 0.01 0.02 0.03 0.04 0.05 0.06
Tensile strain

ad 2 E-¥EE AE
Fig. 2. Stress-strain curves.

g olo] wats AAFE olelel 47k R F elEtl
. El= 0t El1 @ 0¥% AYRA 70 MPa7tA
29 HNygsyor Fa A4 E2 0 0-70 MPart
ol A MEAFA| e P AL E3 : 0-135 MPa
Aol ] M@z AP e ok A, el B4 0 A
gl ztol A Mg drlete] & Aol ol UEL
Edd AFo tetodn AHE AE WE}LYB‘L o F
7} slolal, g B} Had £4E 9% el ¥
&3

T,

2% W (¢p0.2)& F4gA
"L*"— mol Fekdnk, Helz= 4
st 3ol sl @l 52 ghel
2o BAE A (A
e E I

atel, stet

H1 o
ol

S gp
T >§ =

Q

ﬁ.‘

1

ol
ok
oy

<3

= [ﬂ

A
~0
:L
\rflo
rlo

a

W E o
L
o% oo

A
‘EJ}{LAE

rir 28w o
o

)

N

£ lo offt nx
PO

l

i

4

3

v

w
L )
o

s
d

jo 0z
=

og

- 0 Y
b B
gl

It

2 1o
fo it e MR
o o B
i zg 2
o i
g
i)
ol
O
b
i
C
ol
o
o 2
olo
B
rx
i
il
R
ot

Loy o oft

f'

s
B

depg A et gagkel wake A4 8w
Ng7Ne Hasr] AlzbEdn. oy et
30MPa o1k, 2iAR s A ) dAle) sl
Aergdel o] gminZtAl 9§ nlgtk 279 AA

e



AMYY, 258 [ Bi-2223 &E ST =WT HO|Z J[AIN EM #IL 3
X2 9FANE A
Table 2. Results of tensile test.

Cross ((‘Ea) o p0.2 om A
samele ?2?3? El E2 E3 E4 (Mpa) | (MPa) ()
VAM-1-1 0.949 56.5 83.3 57.7 46.4 108.3 113.5 3.18
VAM-1-2 0.949 47.9 79 62.3 170.5 125.5 132.7 4.44
VAM-1-3 0.949 50.7 70.2 54.6 137.9 120.9 127.4 4.82
VAM-1-4 0.952 1111 90.6 63.9 86.3 121.0 128.4 4.95
VAM-1-5 0.946 79.6 71.9 59.3 286.8 121.2 129.6 4.68
VAM-2-3 0.554 53.8 67.4 56.7 65 132.2 135.4 2.09
VAM-2-4 0.545 91.6 82.0 62.7 * 129.4 129.9 0.62
VAM-2-5 0.560 51.5 61.3 50.5 * 117.4 118.6 0.47
VAM-2-6 0.554 68.2 75.1 56.5 * 120.1 121.1 0.27
VAM-2-7 0.554 50.7 72.4 58.3 * 129.6 132.5 0.51
VAM-3-1 0.815 83.9 78.2 75.2 * 110.0 121.2 4.30
VAM-3-2 0.820 56.5 78.2 64.8 129.6 124.9 135.7 3.89
VAM-3-3 0.814 56.0 77.2 63.9 82.2 125.9 130.1 3.98
VAM-3-4 0.797 69.5 | 695 | 57.6 - 1123 | 1256 | 5.25
VAM-3-5 0.797 84.0 | 840 | 705 | 257 | 1289 | 1429 | 4.96
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Table 3. Summary of first RRT

B Rp.0.2 Rm A
(GPa) | (MPa) | (MPa) | (%)

59.8 | 117.1 | 120.3 | 3.5
T12.6| £45 | ¥54 | £0.8

21.0 3.8 4.4 1228

62.1 | 126.8 791 1.3
+12.2] 53 | 453 | T0.4

19.6 4.1 4.1 | 30.7

63.2 | 122.8 | 132.3 | 4.2
+10.8] 3.2 4.9 110.8

17.0 2.6 3.7 119.0
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