20019 S=SENE - M238 3 s=ois)

MolE SEIx8THI(Bi-2223)2 JIHEEM HIIE st

ci2E2Y NS

21t

P JIAISSR

Results of the First Round-Robin-Test for Evaluation of
Mechanical Properties in Bi-2223 Composite Superconductors
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Abstract - In the practical sense, it is

important to assess the Young modulus
and the degradation of 1. due to
mechanical deformation in HTS tapes for
designing superconducting magnets. In
order to establish a test method of
mechanical properties in oxide composite
superconductors, the committee of
VAMAS/TWA 16-Subgroup proposed an
international round robin test. The first
effort has been focused on the
multifilamentary Bi-2223 tapes. Eight
groups participated in the RRT activity
and each group carried out the tensile
test by their own professional technique
to three kinds of Bi-2223 tapes. The
experimental details were reported and
discussed for your information.
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Table 1 Specification of samples tested.

Dimension Critical Current Manufact
ur
Sample width x thick Matrix Filament No. am-J .ac . ¢
at 77K, SF (A) (Specification)
(mm2)
Ag/Ag Vaccumschmertz
VAMI1 37 x 0.27 0 57
A x 0 Alloy (HTS 55-2.3, VAC)
NST
VAM2 295 x 0.182 28 Ag Alloy 19 (Zerome Hercules, NST1)
NST
VAMS3 314 x 0.254 42 Ag Alloy 37 (Zerome Hercules, NST?2)
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Table 3. Test conditions employed.

Sample Distance
Gr len I’zh between Ram speed
oup eng chucks (mm/s)
(mm)
(mm)
A 70 40 0.01
B 70 45 0.011
C 40 30 0.002 -~ 0.005
D 100 - 0.0083
E 60/120 - 0.0025
F 115 77 0.05
G 100 0.0017 - 0.01
H 100 50 0.0033 - 0.0083

Table 2. Specification of measuring apparatus used by individual group.

Manufacturer Load <.:e11 Strain Measurement Manufacturer Gauge
Group d del capacity Model measurement thod p del length
and mode (kN) capacity (kN) me and mode (mm)
A Instron 5566 10 Instron 05 Compliance LVDT
B NMB TCM-500 5 NMB TT3 5(0.25) Extensometer |MTS632.29F-31 5
C Compliance
D MTS-servo 50 MTS |5 (05 - 0073)  Double FZK
hydraulic extensometer
Shimadzu Extensometer Shimadzu
30
2 EHF-FB 2 (non-contact) DVE-200 20/
F MTS 312.21 0.2 Eextensometer |MTS632.31E-24| 254
Lloyd PLC
G L600OR 50 NLC1000N 1
Shimadzu
H DSS-10T 5 Eextensometer FZK 15
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Fig. 1 Stress-strain curves.
Table 4. Results of tensile test reported by group F
Cro.ss E Rp0.2 R A Bl I 53 E4
Sample | Section (MPa) | (%) | (GPa) | (GPa) | (GPa) | (GPa)
(mm2) | (GPa) | (MPa)
VAM-1-1 0.949 * 108.3 1135 3.18 56.5 83.3 57.7 46.4
VAM-1-2 0.949 * 1255 132.7 4.44 479 79 62.3 1705
VAM-1-3 0.949 * 120.9 127.4 4382 50.7 70.2 54.6 1379
VAM-1-4 0.952 * 121.0 128.4 4.95 111.1 90.6 63.9 86.3
VAM-1-5 0.946 * 121.2 129.6 468 79.6 71.9 59.3 286.8
VAM-2-3 0.554 * 1322 1354 2.09 53.8 67.4 56.7 65
VAM-2-4 0.545 * 129.4 129.9 0.62 91.6 82.0 62.7 *
VAM-2-5 0.560 * 1174 1186 0.47 515 61.3 50.5 *
VAM-2-6 0.554 * 120.1 121.1 0.27 68.2 75.1 56.5 *
VAM-2-7 0.554 * 129.6 1325 0.51 50.7 72.4 58.3 *
VAM-3-1 0.815 * 110.0 121.2 4.30 839 78.2 75.2 *
VAM-3-2 0.820 * 1249 1357 3.89 56.5 78.2 64.8 129.6
VAM-3-3 0.814 * 1259 130.1 3.98 56.0 772 63.9 82.2
VAM-3-4 0.797 * 112.3 1256 5.25 69.5 69.5 576 *
VAM-3-5 0.797 * 128.9 142.9 4.96 84.0 84.0 70.5 25.7
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Table 5 Summary of first RRT

E Rp0.2 Rm A

S 1
ampie (GPa)| (MPa) | (MPa) | (%)
Av 59.8 117.1 120.3 35
erage | + + +
VAM-1 +126| +45 | +54 | +08

COVi%) | 21.0 3.8 44 22.8

62.1 126.8 1279 | 1.3
*122| *53 53 | *04

COV(%) | 196 41 4.1 30.7

63.2 1228 1323 | 4.2
+10.8| £32 +49 | 038

COV(%) | 170 2.6 3.7 19.0

Average
VAM-2

Average
VAM-3
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