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Abstract: The Bi,Sr,CaCu,0y,, (Bi-2212) superconductor exhibits exceptionally high critical transition temperature and
upper critical magnetic field, along with outstanding current-carrying capabilities under high magnetic fields. These charac-
teristics make Bi-2212 an ideal material for high-field superconducting magnet fabrication. Furthermore, Bi-2212 stands as
the only high-temperature superconductor that can be fabricated into isotropic round wires, significantly simplifying the man-
ufacturing processes of Bi-2212 superconducting cables and coils. Consequently, Bi-2212 demonstrates substantial applica-
tion potential in high-field domains such as nuclear magnetic resonance, magnetically levitated train, and future controlled
nuclear fusion devices. This article briefly describes the fabrication processes of Bi-2212 multifilamentary wires, including
the powder-in-tube method, preparation techniques for precursor powders, wire processing technologies, and partial melting
heat treatment processes. Furthermore, the key factors influencing the critical current density of Bi-2212 superconducting
wires are summarized and strategies for enhancing their critical current density are discussed.
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Fig. 1~ Morphology of precursor powder prepared by ultrasonic

spay pyrolysis[ 13]
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Fig. 3 Partial melting heat treatment process of Bi-2212 wires[®]
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Fig. 4 SEM images of pores in the melting process of Bi-2212 wires!
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BeAR, Bi-2212 KBRLR J B THE S, &%
RENE LN 50%, X FEIEH N Bi-2212 K S 47 #
bR A S e R, IF HX S LA ) M Bi-



o533

AESEIPAE . Bi-2212 M LM IT iR 257

212 K G PN, Malagoli 2572 BFFY T Bi-2212 S:4
A SR R G B R I I R 22 5 2 e, At B
B TR T G R D DR R R v B A R R AN
IKEEZ FRAEIE AR = AR R3S €O, 1 H,0 fif3 S48 N
FE3m, SLEREMK, 51 Bi-2212 b 2285, M
FEOCTRLM 1, RIEEREAR, WX FIF 0 R S, 78
P Hd R R A AR T DL L R s ks, R RN
ORI NI RE S T Bi-2212 (S22 %%

B AR EL S 28 BRI AEAE IR BE BRI T Bi-2212 4 1Y
WAL ST, Bk Bi-2212 B4k, RIS SRk
LR T, T
3.2 BNAMSRRAELE

Bi-2212 fAifE Ag 4 WA RICIR S 2218 12 1 B
o ] IR 22 Bl 5 AR K, T B U AR 2R XY
A R 2P 3 R A T R L B T O [ 1) 3
NI A YO

Oloye 25 BF 58 T 4809 Bi-2212 S4dh J, 5L
R U R T R TS R Z R OC AR, T AR &
SR T TRt TR U R A B0 Bi-2212 bR (1Rl 6 R
CZ)TE4.2 K, 15 T TREEIAT] 6861 A/mm’, i
T R A T R IR AR ZUR B e d (6 Hh B
2 42K, 15T F J, 2~ 2362 A/mm®) I fb AU
PSR (6 h ALk, 42K, I5TFJ N
684 A/mm’) o FT LA A8 Y EAG s v UUR o R 2R B
ST Bi-2212 M SRR M J, BRI EZ —,

12000
11000 +

10000 4
9000 +
9000 T Wire C

7000 4+

6000 +

5000 +

4000 -

3000 ‘M .
2000 +

1000 - W A

0 } } t
5 10 15

Field (Tesla)

Bl 6 NI doRr 2R J3E A0t ST T 1 A 11 7 b 2 B B 3 78
A (€ ERIELAT o RE SRS BE A P T B 5 B R i i
THWRE, ARRSURERR; A L BA R SR, B
G R BAR)

Fig. 6 Critical current density of wire with different grain texture and

J.(AImm?)

grain boundary cleanliness varies with magnetic field (wire C has
high grain texture and grain boundary cleanliness; wire B has
high grain boundary cleanliness, but low grain texture; wire A

has high grain texture but low grain boundary cleanliness) (5]
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