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Electro-mechanical properties in Bi-2223 superconducting composite tape

due to axial fatigue loading
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Abstract

For practical applications, the evaluation of reliability or endurance of HTS conductors is necessary.

The mechanical properties and the critical current, I, of multifilamentary Bi-2223 superconducting tapes,
externally reinforced with stainless steel foils, subjected to high cycle fatigue loading in the longitudinal
direction were investigated at 77K. The S-N curves were obtained and its transport property was
evaluated with the increase of repeated cycles at different stress amplitudes. The effect of the stress
ratio, R, on the I. degradation behavior under fatigue loading was also examined considering the
practical application situation of HTS tapes. Microstructure observation was conducted in order to
understand the I. degradation mechanism in fatigued Bi-2223 tapes.
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Fig. 1. Photos of apparatus and fixtures for
tensile and fatigue tests of HTS tapes at RT
and 77K.
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Fig.2. Tensile stress-strain curves of stainless
steel reinforced Bi-2223 tapes at RT and 77K.
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Fig. 3. S-N curves of extemally reinforced
Bi-2223 tapes obtained at R=0.1

Fig. 4(a), (b)e 9% 2738 Bi-22238 0] Z A
9 Z Hd P RolM E Ale)F Fo]
2 L A%t AFE vekd Relth (a)& R=01 (b)
£ R=05° W% ZAzeltt, ¥A R=019 F¥,
77K A 9}8 w7k Bi-2223dH 0= 9] mzA]gA
718 Hd $8U4Ee 0980,0]x, ALsHA 3~
10%8 ZAaAFIEAH FH2AEE AABH.

Hz Age L7t 343 @29 AY, Bi-2223
Holzeo #7|d HEREESE F 5% LT FA3
£ A%E 10401 2eA 2a890 A S
Wo] 080,019 HAZAHAME 10cyclesoll A=
a2 20%74A19) 1o A AFE RS
0.780,°]3te] SHeAHAA L= w5 FJle
e} MM Zasgnt 075~0.780,9 Bl A
= oAed g8 e Mgdx 10°~10°cycles
Hel A I A3t AFY & ¥EE e 2
U =283 Ho 3ol 0700, 7% #AIY, L
= 10°%cycle7tA) I Ast glo] A dAE S &
A8t o, o]F wERI oS FrHgel wek A
Aq38) Zasr] Az, Ao S-Hede] 0.650.9
ZAY 2 o8ty F$ 10%ycles7tA L A=
ojubA FArt F, L At 5%0lstE, o] S8 &
AN A 3 2% % (electrical fatigue limit)ell -3
o},

ey . o r

10 1
8
=
< 08 E
o Bi-223tapes
5 Extemally reinforced
S o8} R=0.1
8
= —u— 325MPa; 0.70s
o ¥
O 04 —0— 350MPa; 0.7651
3 —8—350MPa; 0.76s
N —0— 350MPa; 0.78s
g 02 \ ~A—375MPa; 0.82s,
£ A\A“AAﬁ Ara —0—400MPa; 0.87s,
Z %0 " L e id " 4 " ]

10 100 1000 10000 1000001000000 1E7
Number of repeated cycles, N
(a) at R=0.1

1.0 e ] 2—u-n-u-ug
i) g*ﬂ\n————u—u-m—ml
\u
= 08 e B1-2223 tapes
< \"—'.\ Extemally reinforced
£ o.q| K05
8 o6 #— 330MP3;
= - 2;0.72s,
g’ \ —0—350MPa; 0.76s |
5 —e— 360MPa; 0.78s
=z ™ RN ~0—375MPa; 0.82s]
] O——0—.0p | —A— 400MPa; 0.87s v
= —a— 450MPa; 0.98s
15 02} ’
S TT—A—— A 4
Z A\A—A——Z 4

bt
=}
-

" " "
10 100 1000 10000 1000001000000 1E7
Number of repeated cycles, N

(b) at R=05
Fig. 4. I/Ilo - N relationship of externally
reinforced Bi-2223 tapes
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