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Table 1. Basic performance parameters of three type

iron-based superconductors.
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Fig. 1. Process for preparing iron-based superconducting wires and tapes by powder-in-tube method.
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Fig. 2. TEM image of polycrystalline Sr-122197: (a) A

well-connected grain boundary; (b) a typical, clean high-

angle grain boundary; (c) an amorphous layer about 10 nm

in thickness; (d) nanometer-scale impurity crystallites.
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Fig. 3. Magnetic field dependence of transport critical cur-
rent density J for the hot-pressed Ba-122 tape at 4.2 K [39]
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Fig. 4. Magnetic field dependence of critical current den-
sity Jc for the 122 wires and tapes at 4.2 K.
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ducting wire and tape (231 (a) Transverse cross-sections
of wire and tape; (b) magnified optical image of the

Ag/Srp.6Ko.4Fe2Asa interface.
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AW/ AgSn & & H A E M Ba-12275 4 ) 4
B AP E, WA J, ATIE 1.4x10% A/em? (4.2 K,
10 T). BESRZAA B 5 it 2 B, (i i AR

JE (£10.95 mm), & 05 R ) Ee i, =
FURE il ) TR R IR B AR

3.2 [AZHH

S-S AR B, B2 5 5dE T )1 22 IR
R L 0] BRI S 2 I RS & RO, R R
BIS ARG E k. Rk, v R T B A2 Tt ) 2
BRILHE S APRLE [ SE AL B b 22 2 1K

F7E 2011 4, Togano %5 U] ] F 5 A7 92: 1) 4%
th Ag 45 %% Ba-122/Ag [A 2k, I i fo i 2 FE A ]
10* A/em? (4.2 K, HI%). Bfi)5, Weiss 25 29 76 i
o R UCK B HIP EOR, JF 45 & K I 18] £ i
AEEE T2, R T B 0.1 MA /em? (4.2 K,
H %) i Cu-Ag £ £ Ba-122 [/ £, 5 2 A & #E 4T
HIP &b B 1 (7 22 4 bh, MERESE FHiE 10 5. HIP #
AR A T AN A R, AT LR A AR A b
AT JUART T2 AR 10 (7] I 42 v e 3 S B0 2, ok b
oy, MW R R E LR Pril, HIPEOR
T il 25 8 5 P 2R (R B2 P oS mT Bk, AR SR, AR
BRSNS 122 BRI 8 G B 4R R OT 1 BN R G
WS, AR HIP BR T, Al AR A L 7Y %L
75 4% T N 10* A/em? (4.2 K, H3%) 1) Ba-
122/Ag/Cu A%k, B 24983 T4 10 TR, J. 3RE#
TEIRZE 500 A/em? ) R HIP T2 2 )5, [k
S OB EA R BRI, MRS T HE
M EREE 3.8 x 10* A/em? (4.2 K) B i H.
f£10 TR, J MK 7 3000 A/em?. A Tidt—5
PETH B & AL v R, 1% /N Ak SR AT T be 4l iR
[\ Begh i ) K e S I 18] 5% T 2 S 8O0 i 4 okt
PeRg RSN UOATT SRR tRAL ST L2 B4, ¥ .
P E 2.0 x 10* A/em? (4.2 K, 10 T). I, &/
ZHAE N TR R v R AR B ik 5 LB RL R A 45 &
BN L2, i hr kA 5t 5] NEB 73 230, 4%
G281 J. 33— 0127+ £ 3.8 x 10* A/em? (4.2 K,
10 T) 51,

W 6 Fizw, Liu % U [ERER] A HIP HoR 6%
HJ. 9.4 x 103 A/em? (4.2 K, 10 T) 1 Ba-122
Cu-Ag EABERLZ, I T 20 K N R %
WivERe, 93] 7 AR RIS R, XEKRE
122 AU J b 3 51 4 A VR e Xt R A L 1 v

=h B
A 5%
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K6 i Cu-Ag H 407 Ba-122 [FZ; (9]

Fig. 6. A typical Cu/Ag composite sheathed Ba-122

wire [49],

3.3 ZR&M RK&HTI&

FESEBRIBL A v 1 LI R S A M IR AN RE
BEARBNH, T2 2 20 % B DA 4 JE A Rl Dy
fitv B2 38 2 840, B 2RI
T8 Bk R LA SR T - TE S 745 A LI I 28 o0 2
MG B, Ak, TR SRR AR
FEIN L REAR SR BV ) F FRE P 855 PR AN 32 0
W, KBSt w AR & R I ). ik, 2
O IR ) 2% 72 8 T M) I 1) S s S FH 0 AN T
R — AN

2013 4F, H [ BL 22 B B 0T 50 BT R S A7 32
fil &t Ag B ER PG Z G, ¥ 7R RS %
AFeSMERREAGBEZ EEM, &2— K514
TS EIARMAE B, Feh & HE R Fe-AgE G
fE-LE Sr-1224 8 PO H g fE4.2 K, T ik
F2.1 x 10* A/em?, HAER N B AR 55 1
IR, (E T 2% 7O M 2 G, Z Bt
— I I T A, R AL T2 A
%84 x10% A/em? (4.2 K, 10 T) 11985 Fe-Ag &
HEERS-122 LAt P ARy b s
19 MM R EE S, 1148 Fe-Ag B &
Sr-122 Z&afi 4 RIFE AT 7 B, w7 s, £ E
£92.0 mm B 1148 Zrh, 20 = R 1) 4
P8 T AT DR B A e B, AR B R T
B 50 pm, B RIMME. N TSR
122 Z A M At ge, 1 K4l Ag LB
75 198 AT T R AR, KRR I E
KEEF. 7E4.2 K, 10 T F, 1908 S s L i 2
FEIEF] 3.5 x 10* A/cm?, 7HFES ) J, B E T3
6.1 x 10* A/cm?.

JE PR B 122 7Y Bk R 5 4 A 1) I A F

T ECLBL 10° AJem? (4.2 K, 10 T), {HiZ%]
fH 2 ARG M AR AR 211, 10 A % H e
e M3 ST IR 2R, T RE S I T Y Bk S A
) FUREAL N, FH (9 B ¢ H bw. & 8 BTaR, 2017 4, 78
BRI 2% 122 22 R o 2R AL b, B T ST T —
ARNRRYIEE PR LM% L2, g i K
LR B S5 R BT RIE TR TR AR AL, BF T K
K115 m 122 836 S 70K & DA 2R, #%
BRI B A ) R I R 1 38 S M AN 5
WL ZE WA, /£ 4.2 K, 10 T F, Hilg A B
FE#EE 1.2 x 10* A/em?. [ R EHE oK & 2 ikt
LRI R DRI, B A R AR S5
SR P AL HERE R AR, B T IR S
FARME Tl 5 2 [ 197 55 12 2 40U 190 FH il ¢
i, AW T, BRERERE X E
=G0, Holm 5 i & R 2 x 107 A/cm?
(4.2 K, 10 T). AEIBHERSE], 58 F KL%
HVEREER T — A, X — PR T AT A
ARSI R R .

1 mm l—'

BI7 114 Fe-Ag H & MBS MK O]
Fig. 7. Optical images of the transverse cross section
for 114-filament Sr-122/Ag/Fe wire and tapes 1]

K8 R 122 Bk 5 1 kg 159
Fig. 8. The first 100-m-class 122-type iron-based su-

perconducting wire (531,
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3.4 HEFMEE

B SRR B G R T BRI K
PESS I RR L, Bk s B i i L 5w 4 )
(R AR TESRRESA ISR TAER, 5 i 2
AR e ) L g, 2R M B B SR S K
PUHLBR AR AT ¥ A8 77 A5 L v oG8k, 2015 48, o E R
2B L S TS W AR 8 Kovae (F L A 1E
UKARIE T Sr-122 i M 1 B 7 - R AR REME B4 72 AR
Wil 3 A% T 6 Sr-122 7 A4 35 AT b 1] 7 A 14 [0 B 00
TG AL IR, I FURLINE g R N AR Sk 4 4
P BE AR, SE36 R I Ag B 1 Sr-122 77 44
A AT R AE 0 0.25%, 5 0.2% [ Bi-2212/Ag 5
AR, (B SEBR N 1T &, 1A T 38 S AR (T 2R K
i, e DURE B B . R4k, AR & I
Sr-122/Ag i M XUH AR B JE EE 29 0.4 mm A5 4N
Ja, FLrT IR 73 N2 FiT 1 35 MPa 35 %2 50 MPa,
PUE AT e I AR . U, AR ORI R IR
kUL, Cu/Ag, Fe/Ag, NF/Ag 2 it E I E
HEES BT ERE.

2017 4, o E RL 2 B B TR 70 BT X5 A [ R
5 Bt S5 B T AR W ELAIE AT S VE B 5T R R Ay -8 AR
X} Sr-122/Ag A1 A& S bE RE IR g o), AN sz
REFEAE 10 T Mk Re7 R 5 th gt 47, il 9 fioR,
52 B N AR I E A N0 — (=0.6%) — 0 —
0.3%, 4 F& .48 M 0% 32 25 36 K 31 0.6% f) ik 72 v,
Sr-122 4 M4 R LR ME 28 Ry, AR In#k %
KIS (0.6%), 5 A4 11 FAL S LI N % 25%; B S,
PR 7 EVER SE RRINE, A I S R AR R B g
RAS, RZBUTATREIR, 3 W H AT K B4R w]

50 T T T T ‘ 40
|
i Reversible strain range
40 F | 9}'
< - _p-oawt=S {30
P e e i\ —
S 30t P /E\ / /g/ Bt L
5 R %
5t 120 &
= T=42K g
o 20 _ 7
e B=10T g
5 _o— Critical current density_Decreasing strain 110
10 —e— Critical current density_Increasing strain
-0~ n-index_Decreasing strain e,
" n-index Increasmg strain
0 1 1 0
—0.6 —0 4 —O 2 0

Applied axial strain/%

KO Sr-122/ Ag B b I T LA B RIS ) 25 g a3 159)
Fig. 9. Critical current versus axial strain for the
Sr-122/Ag sample with a field of 10 T and a temper-
ature of 4.2 K [59]

150.6%. BEAh, Ml A1 XF T NbsSn, Bi-2212,
MgBy A S YBCO %58 5 487 b 1 B ) AR P R
Horb YBCO R H B 1 /177 M fg; T NbsSn &
M 2, B AR R OK, MERE 2R T B, B4R Bi-
2212 1 4% i B I B 97 A% 1 S JROFE FE A IR T Sr-122,
H & Bi-2212 [ A 0] 380 N AZAN A 0.3%, 28 /N T Sr-
122 #10.6%. MRS HMAERE, BEHEm A
AR 122 BB B S R M E A TIE T E3
W

3.5 HMSAKMHR

5 1) S M R i R AR S PR (Y B R AR, )
TR FREN S, B A 2 R#E R
—. HAEZS S 1 Awaji 25 PO R0 R T 1
ANV S BEI7 58 FE K i3 7 M2 Ag L
Sr-122 5 M (ALt RE. SO0 4 SR JeiE Sk T /R
B (0—2 T), #JE S5 1122 M AETEE & 1A
S 1 1 i A (B BTl M SR I R I TS R T
A7 F AR 7 R J20). TR DR AT R 70 A i
I S N N N T AN DA PN
FORL I ET LAy, G5 T ¢ Bl 7 ) AR FRLU IR g
ZH NS XS 30 KN #AJE 122485 M (19 5% 17 5714
HAT TOHE S W, RIS A 2 B 2 Wl 77 1)
FISZ M 46 T 20° £ 47 (RE3% 5 I 54 e A1), I
B A% m) 5 PR AE 2 Bl 55 R 3 1 Jon 53 T S fRlkg oK, 4
WA BRI /N T 5 T, Sr-122 64 (0 & 1) S 1tk N T
1.2; M EFZE 10 TR, %ﬁ%‘ﬁﬂzﬁﬂj
1.8. [FIFE, o THF 58 T A Huang 25 32 1) 46 i) %
PEREI) Ba-122 #WRFE M, £ 4.2 K, 10 TE’J/«#F,
FrEMm A 137, HUL R RE W, 122 88
FE S B A ARAR Y & 1) e, 6T RES T ) BARS:
PEANTE, BB N5 (.

B T T AT A 4R 00 00 T SE R AR T 7233 e AT,
e SR T S B B S U TR AR R o 26 R AR L I
PEF, JUHR TARELE RN S e 7y BURE 4 G il X ol
TEATH B TR EA Mg & d. B, ki
AR (R R R AT Ak TR D AN R o B, T I A
RV A R 2. B HAl D& AR S
PR 7 BT BF e A it Bl H A LT R
JeAE R B S SRR T TS T kR R IR
TSI T R N 0.4 mm [ Sr-122 45 44 [a] £
BT AR Rk HIRIA EI 40 A (4.2 K, 10 T),
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ol S e IR AL B 3% R 35.3%, T H.322 3k A] [ HLFH
HA107° Q.

4 RESRZ

VAR, H BB 5 26 M 0 TR R AR
ik, B B A, K R SR R AR
R 122 YRR R T A i H AT S AL BIE 9 IR A
L NATTR I A1) % 167 B L ARG IO SR 2R 0,
AR AL T2 R R H R, 240 122
MBI T U A R AR T A S A TR ——
10° A/em? (4.2 K, 10 T), JHEBIE T M J, 15
F1.5 x 10° A/em? (4.2 K, 10 T). 4Rifi, HATEs
PEREIY 122 7 M 5 8RR I B PR A 2 106 A /em? 1
Je MLEATI AR — & 22 8E, & B A 9 K Iie T =
). PR, AGER- IO SE i NT, 3 8 M 43
FEL BINTE 2 8UNAT I O, B B it m g a M
I 7 PR 2 B, 3K 2 R R B A3 R N 5 P DR A
TN, AT AU L7 2% RS, B TR S FL
T XA R IR, AL — AN R A M
RERIEAE.

IS A A R, A i v B AR 40 Ag 6
B LA 2 SR 2 PRt AR B LG e B A5 T T
EEK. B, T aEM BT & T 2 .
K Ag G N BEMEHE M G, FHHLK
5 JE BRI — e A, (RGBS R T R, R
SR M DL I KRS . A A% ARG B 58 R 5 v 1) 4
Cufl & 12245 M AR OB R Ih il 4%, (HILH KT
PALFE S5 It ReAE, DUEIE AT B 2R R W)
TAE. Cu/Ag, Fe/Ag, NFEMN/AgEE A5 HERY
FE R TH 25 A4 HUM A B2 14 [R5 1) 92D Ag {5 &2
A DL A2 S BR N AN [|] 6 75 KR, ROk I T A
H L

HIP AR 5 N 2l & L5, Hrtneit
TR, /42K, 10 T T, Cu/Ag EA11E Ba-122
KA T AT E 3.8 x 10* A/em?, TPEAESR
a0 — AN HE R R R 2 B R S M AR T
R, BRIk, AR R AE R 4 T O 5l N
RN, HARTE G 19 B — D4

TR SR ARFE, FRACROEBEER, BT
FITRR 4K 1] 46 HE 7 R, 19088 55 114 525 2 £k A A1
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KL Refs 23— 28T, 10 T Py Jo@
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Abstract

With high transition temperature T, (~ 38 K), high upper critical field H.o (> 100 T), superior transport J.
(~ 10° A/cm?) and extremely small anisotropy (1.5-2.0), the 122-type iron-based superconductors show great promise
in high-field applications such as next-generation high energy physics accelerator and high-field magnetic resonance
imaging (MRI). Power-in-tube (PIT) method is widely adopted to fabricate the iron-based superconducting wires and
tapes due to low cost and easiness of large-scale fabrication. In the past few years, substantial efforts have been made to
improve the transport performances of 122-type iron-based superconducting wires and tapes by ex-situ PIT technique.
In this review, the recent progress of 122-type iron-based superconducting wires and tapes is presented. Firstly, we focus
on the techniques for fabricating high-performance 122-type wires and tapes. We also discuss the key factors affecting
the final performances of wires and tapes during the PIT process, including the preparation of high-quality precursor,
the effect of chemical doping, the improvement of core density and grain connection. Recently, due to the improving of
degree of c-axis texture and connectivity of grains, the transport J. value of 122/Ag tapes reached 1.5 x 10> A/cm? at
4.2 K and 10 T, which exceeds the practical level of 10° A/ cm? and demonstrates their promise in high-field applications.
Then, the progress of practical application of 122-type wires and tapes is summarized. In order to reduce the fabrication
cost and improve the mechanical strengths of superconducting wires and tapes, an additional outer sheath such as Fe,
Cu and stainless steel was used in combination with Ag. Besides, a favourable transport J. was also obtained in the
Cu-, or Fe-sheathed 122 tapes. For round wires, the highest J. value reached 3.8 x 10* A/cm? in Cu/Ag composite
sheathed wires at 4.2 K and 10 T, obtained by the hot-isostatic-press technology. From the viewpoint of practicality,
the fabrication of multifilamentary wires and tapes is an indispensable step. The 7-, 19- and 114-filament 122 wires and
tapes were successfully fabricated by the PIT method, and these multifilamentary tapes exhibited weak field dependence
of J.. Based on the experience of high-performance short samples and multifilamentary wires process, the scalable rolling
process has been used to produce the first 115-m-long 7-filament Sri_,K,Fe2Ass/Ag superconducting tape, confirming
the great potential for large-scale manufacture. Moreover, the mechanical property, anisotropy and superconducting
joint of 122 tapes are also studied. Finally, a perspective for the future development of 122-type wires and tapes in

practical applications is given.

Keywords: 122-type iron-based superconductor, wires and tapes, power-in-tube method, practical

development
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