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Abstract: Due to MgB, superconductor has a series of advantages, like as high superconducting transition temperature
Te, simple binary crystal structure, cheap raw-materials cost, easy fabrication process of long wire and so on, it has at-
and is thought as one of the most promising

tracted a lot of attentions, after discovered by Japanese scientists in 2001,

practical superconducting materials. Especially, it has a huge potential at the application of superconducting magnets of
magnetic resonance imaging ( MRI) system with the operating conditions of 15 ~20K and 1 ~2 T. In this paper, we re-
viewed the recent development of MgB, superconducting long wires and tapes, made by Powder-In-Tube method ( PIT) ,
Continuous Tube Filling and Forming process ( CTFF) and Internal Magnesium Diffusion method (IMD). Research pro-
gress at superconducting properties of engineering critical current density of MgB, superconducting wires has also been
commented, and the latest studies on MgB, superconducting magnets are reviewed.
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Fig. 2 Fabrication process of the CTFF MgB, superconducting wires
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Fig. 3 Fabrication process of the IMD MgB, superconducting wires
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Table 1  the HV hardness and mechanic properties of MgB,
wires with different barrier materials and fabrication
methods
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sizes and superconducting properties of MgB,

Jok b ek G 0 1 A D AR R IR DAL, AR AR

N, AR SR R B R B e R R A AR
BA, SEOWRIAEE AR, PR 0 %
PEEMERE . K. W. See BFFT /N SR i Bk b oL 37 DU
IR T M B I B, BRSE TR ) LU AR AL
RN R MG R 050 . SR FHAT BR T 43 7 7 L ik 5%
TSR] L AR AL R M 2 R s, 25 R R, B
& Ik ofr E AR A R, G S R I A RN A3

H. Fujii #F 55 /M 41 L Mg (BH,), B ATIRY, K
J PIT T 4 MgB, afi A4, #uhk #1LS B9 35 0 B
FHE MgB, B3R, il 45 #4072 T 35 T 4045 T8 & 0 I
SR, ER G AR AR R N R OR Y  0R
JEIREN. 0 TR, DA AEVERMIER B, JFHE
FEMTRIIR A E R R RS Z 5K, RAME
M), 5 SO A8 b R 1 2%

M. Wozniaka FFFE /N2 SR AT In-Situ PIT T 251 4%
TSI Cu ¥319 MgB,/Cu & #f . WF5E T Cu UM EE,
JEIR I Mg, B JEEIR 23 B LA S AR A B ) B o 2k b 8
PERBASZ IR . S5 R W Cu IR IIINEE T MgB, 41
AR, MALFRJE MgB, AH & RN, T Mg-Cu £ 4 11
R B AR o A Mg AT DU AR BT A R M-
Cu &4 M FHH Mg #10c, BEATAK B B By iy & &,
SR 3t 5 1Y Mg XF T Cu B0 MgB, (1978 5GE 2] 7 40 11
fEH

J. C. Grivel B}ﬁ”{/]\?ﬂm: KA In-Situ T2, ULEE
By . Mg 8 LA KD IR 25 4 ) Bi, Se il Te #3 A
FIOKAY, Hi4 7 LL Cu/Nb L EM B L . BF5E T
Bi, Se Fll Te # #s i xf 7> MgB,/Nb/Cu £ AF fHOUL 45 44 LA
KB s, SRR SRR A, BRI
BARE &t AT LA S8 AR ST B, 1T Se T Te B AR A I
AN BRSO TR B o Bi WA RE S T, R B
T J, LA i D00 B G B AR, 2 2 D PR A B T v ] b
B Mg, Biy, 1 BT AHSERE DL SR BEE R AR . W
i Se F1 Te By AL T, BEAR, J, Z24LIR] Bi B0 A B T 26
L, H T AL 4 0 AR T BORA 2 32 LR R H P 1)
FEAR .

25 FRTR, SRAMESS PIT T2 00 DL 4 R [5) BA%
ROF LA KA 51 1 22 85 MgB, #3274 JTRB IR
JER R M SRR A RGR R, BRTA N B Y
46 Ti, C, SiC FMRALGYE; ¥ EBUE R H
fo FE AR BT DLEAR KRR B L R e 4t A o o ) 32 42
PE, T 5 B RE 005 & BE BRI (W AR LA & &
)t — Rl m LR A PR D7 3L . IMD Jr ik
BALGE PIT T A 4 b MgB, T J2 1l 54 v Ui 2% 2



559 1]

Bl ORAE: T S LA SRS AR TS 557

w5, AHRIXTT IS AR BRI S . MgB, SR AR,
PR A i 5 L AL BE R PIT AH LA B i i34, [RIRS
2Ll w6 R 2 S P AR SR

4 MgB, #ER N ARRFARHKE

MgB, -S4 A4 Al LU T MRT, 548 0
2% . Josephson 5 Al SFQ ZE4Jidsk, Kumakura B 5% /N 2H i
# T HARE G B MRT RS, M2 MRT R 578
2007 444 K FIH ASG, Paramed il Columbus 3 5%
PG5 158 o

FTT, MgB, @ik s AT 2 IR A Z
—, B KH] Ansaldo Superconduttori 23 &) % F 1 500 m
K Ex-Situ PIT MgB,/Fe/Ni £k 4 S 1 D IR w44 (4 ]
12 0i78) o &M AN 1.0 mm, HFEHT 29% . %
DERBEAR Y I S i 300 A(14 K, O T) . AR %
AFREAITIR T RWAR IR G M I &, WK 13
B

K12 BRIRAY MgB, T RER I

the photo of the pancake MgB, superconducting magnet

Fig. 12

» 2 Cryocoolers

Thermometers. Heaterse

> HTS current leads

> 8 cernox termometers
5 of them to test the sample

HTS current leads

Heat exchangers
~ Measured temperature homogeneity

pacers (16-40 K)<0.7 K
v Current: up to 1 kA
opper plates

v Suitable for magnets up to
1.8 mdiameter and 1 m heigth

Cryocoolers

B 13 MgB, 8RR ARG
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Table 2 Design parameters for the multi-solenoid structure

Coil Inner Outer

Length/

number diameter/mm diameter/mm mm Turns Position
1 120 180 265 68 x26  Central
Co-center
2 194 234 265 68 x18 .
bushing
Co-center
3 250 281 265 68 x14 .
bushing
4 296 373 58.5 15x34 Conws
ending
5 296 373 58.5 15x34 Cowds
ending

HA R 5 R N, Atomura 25 A" F Hyper Tech
AFE AR D 0. 84 mm (¥ MgB, et it IF el 7 —4>
e, ARG A . RSN 4 R
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Table 3 Tape specification and design parameters for the test solenoid

ape descriptions Magnet design parameters
Cross-section/mm?’ 3.65 x0.65 Bore/mm $100
Number of filaments 14 Innner diameter/mm $120
Core size/mm?> 0.2 Outer diameter/mm $180
Resistivity/m 8.4 %108 Height/mm 265
Working space $50 mm Number of layers 26
I, at 20 K, self field/A 255 Turns in each layer even/odd 67/68
I, at20 K, 1.5 T/A ~ 140 Working current at 20 K/A 120
I, at4.2 K, self field/A >500 Working current at 4. 2 K/A 245
I,at4.2 K, 1 T/A 362 Field at center B, at 20 K/T ~0.73
I.at4.2 K, 1.5 T/A >250 Field at center B, at 4.2 K/T 1.5
F4 MgB, ZHERUERNEXSH
Table 4 the related parameters of MgB, superconducting magnet
Operating condition Parameters of multi strand conductor
Constant output  Operating Operating Critical Maximum Conductor ~ Number of Void Size of CIC Stability
power/MW  temperature/K  current/kA  current/kA  voltage/kV type strand fraction  conductor/ mm? margin/ J/cc
1 20 4 8 2 Cable-in- (6SC +1Cu) 4 55 11.7x11.7 1.128
Conduit x3 x4
Parameters of toroidal coil
Maximum - inum No. of turns . . . . . . Distance from
Con-figur stored magnetic Induc  CIC conductor per coil (SP N9. uf Major radius: Minor radius; U.nit coil Centering center point (o 5
ation eniﬁy/ foldyr tnee/H  length/km - B0 5T wniteoll  Ro/m r,,/m width/m foree/MN 2 e/
Toroid 100 2.0 12.6 48.7 192 (32 x6) 18 3.68 2.21 0.41 30 8.25
AT RBIR T ETS, RenliE 2006 4E5— G AL T MeB, #
5 & &

MgB, 1 F275 b HA L SRR B 5 R Tk R 2 /Y
AR, [0 A ] g AR e Y I T AL SE A Nb-
Ti, Nb,Sn &R T A L K Bi 22 F5 )2 o TR 44
S —JrH, LR A A RS R A B g
JPfE . SRR RV BURE . RIFEZETAE
M AFIE R L, RHAT MgB, 85 4l b1 il 7%
PR HRE R BOR W) MRT BEAR, BAT AR FH A ) XL
FALH . BEICIR AR BT A 18] 85 5 AP~ 1)
K, T RAMB TR, 3.0 T KLEM &R
FER AT B, K5 BT R K @ MRL 7E 5]
NIRRT 50 HAERE) 0.4 T Zefy, Hitk
REANRET I 45 Fh 2 2212 W 205K, i i 1 A1 L A 3 1 1
s MR A0 4% B AN T R, i & 69 85 i AR X 9 Tl 3
.

1T MgB, M-S AR AT I T R A X 7 5, A
BOSAEAR AR 5, 7620 ~30 K, 1 ~2 T A A

AP0, 6 T 9 MRI [R5, 570 R A48 W T 07 1l
EAE SR S M ARR R R G, R BEE AR
PEREMAY IR R AL BB, @ ke, 815 T
SR T S BT Y, B E S L, T
S/ N
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