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Fig.1 XRD pattern of MgB, precursor powder
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Fig.5 Transverse cross section morphologies of multifilament wires with various sizes: (a) 8.28 mm, (b) 4.3 mm, (c¢) 2.12 mm, and (d) 0.81 mm
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Table 1 MgB, proportion in mono- and multi-filamentary wires

Mono-filamentary Multi-filamentary

After

State After Hexagon
secondary @8.28 mm @2.95 mm

tubing 3.08 mm

assembly
Total
/mm’ 78.54 8.18 164.05 53.85 6.83
area/mm
Mng
/nm? 19.63 0.85 8.43 3.00 0.39
area/mm
MgB
rgt' : % 24.99 10.33 5.29 5.38 5.76
proportion/%
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Fig.6 Longitudinal morphology of mono filamentary (a) and

microstructure of MgB; phase (b) in @0.81 mm wires

MgBy/Nb S B2\ JESE . aTLLES], & Nb BHER
JES 22 RSFAE 30~50 pum 2 08), S22 RFih 4,
Nb PHFG 2R MR, bR n . 256K 5d i
W T T30 AT 0 MgB, B 5 i 22 {42 RSFAE 20 um A2 45
Kl 6b J& R SN MgB, S AR MO K30 20 A
K, nrLUE £ MgB, S AR EUR RS ERCK 4, i
/NBURLAE 500 nm ZiAq, A ROR A RIS, RHEE 2
pm oA, R TN AR RS AR .
IR 2R AT 180 1 MgB, # Sk F7E 920 C
FRegh 20 min MEAT R &AL, JLH 2R MgB, i
SRR I IEL R . PG M O TE 35 B
w7 fros, E 7o i, EARZ I f 4 i e
R T 022 T SR A TV SR A AR TR BEE, A AR &5

SEI 15.0kv X100 100um WD

e

XJTU-PHY SEI 150KV X10000 Tam WD 10.6mm

K7 Pk B S 2 R T 3
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Fig.8 U-I curves of monofilament MgB, wires
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Extrusion Procedure and Microstructure Properties of Multi-Filamentary
MgB; Superconducting Wires

Wang Qingyang', Yan Guo®, Xi Dan’, Yang Fang', Pan Xifeng”, Xiong Xiaomei', Feng Jianqing',

Li Chengshan', Liu Xianghong®, Zhang Pingxiang'~

(1. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

(2. Western Superconducting Technologies Co. Ltd, Xi’an 710018, China)

Abstract: In order to improve the combine strength among filamentaries and the density of superconducting cores in multi-filamentary MgB-

wires, the traditional hot-extrusion method was introduced to the MgB, wires fabrication process. The MgB, wire with the conducting structure of

180 cores was fabricated by the extrusion method. The compound billet was extruded from @64 mm to @20 mm in diameter with one pass

extrusion. The extruded wire was fabricated to the final size ©0.81 mm in diameter with cold drawing and mid-annealing process. The

superconducting filamentary is uniformly distributed and the thickness of Nb diffusion barrier is also smooth without breaking points through the

microstructure analysis of the wires at each fabrication stages. The hectometer MgB, wire is fabricated successful by this method. The extrusion

technique is promising for producing long MgB, superconducting wires.
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