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Fig. 1 The schematic illustration of the measurement system, which includes loading device,

magnet system and the monitoring and measurement system
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Fig. 2  Photo of the actual equipment of the measurement system

1.3 Wi

TS AR S AR L 2R 58 B R N AR RS W A E TR A e R A E R T £ T B
20mm, CRERE AL S B BT e 5 E AT A ERL A Sl b R BRSO AR R . 4G
T 25 3 T AN R ATV A R BOP A 5 SE E AT MR B L A 3 % F T 0% R I A5 3 R DA 5 1
WItE I R Lo o 25 AT HEAT AN [R] 07 A5 S 04 S it S50, F A ol AR O RS . S g v A e — R R
0.1%.0.2%.0.3%.,0.4%,0.5%,0.6%.,0.7%.0.8% . 1. 0% .5 WA [F] b7 A% 12 X} 8 -5 45 B4 Il A
HE, It % B 8 52 e AL AR N I 2 05 R BR AN T, M Y A WK AR 2 2 I S R L Y I B . BE S T R A
a s BEAT AN S 2 . Y S A A SE BV A IS L ATE AR SR e R AT D 46 i B R I i, AR A Lo 5 SR S e A
T4 W35 77 10 P AT T OB ab T 3308 {5 7T K45 S0 N0 3 %l 8 5 44k i 2 F 00 52 ) LA
B SIS IR ) MRS A S, S X R I — 2 i R AN NG L #E S 05 1 AT AR Y ab T SRS X
LA, R N AR TR 3 T (B 2 45 L R A O BT I A R IR AR AR T RS TR S AR A
T AR AL . — RBOR U L 4 37 0L AR e G ek I 4 SR A A R L X — AR 5 SCARGA

2 TLIGHER

2.1 77K BBREIERBER

&l 3 Ca) 7 R AR EE A 3 R 5% T F AN R I R 3 fR AT DU L R G A I R
45. 2A,
2.2 77K BB T ITIE R BRI

& 3(h) It 78 Ry VAU B 1 37 0 35 v S A 1 02 28 0 I S E I A s e 25 SR KL, I8 s ACBLC,
D.E.F.G.H.I.J.K X} i 7 {1 i 48 24 0. 005%.,0. 02%.0. 04%.0. 06%.,0. 08%.0. 1%.0. 12% .
0.145%.0.15%.0.19%.0. 21 % i gyl e i . A" B .C'.D'\E'".F'.G' .H'.1'.]" .K' 4315 F 7% f 2 #h
T3R5 A i I AR YK A A e (S I R . T S BT A I R R A S DA R R T LA S 0 B T
(B NPEHFTFH—1, HEFTLLE BT LA () S0 b I A 3 B R AR B 386 K e S AR R 78,
— L AR o e A (BT R A 0. 1 26) 5 I Bt R R 5 0l s (20 48 2 Ah ) R R AR R A2 R A0 A
Ji 5 B A I A ER 3 35 5 A RS IR AR 2 R BT R AT a5 (30 T RE A TE — SRR AE R AR B



55 3 D6 A A T R 22 5 R I R SRR R R (D 329

1.2
1. T T T T T = ] I.),.,'-|~U.]% : ;
- A B C D E ’ ) B2223
6L 4 10 B—a—h—a—a—_F 77K :self-field E
sl ] hr N
r B2223 1 08 LG ®  Sample unloaded | |
12 - T7K;self-field T |—&— Sample loaded |
L Z 4 I_ ¢ A e -
s 10k E =1uViem i B el H i
3 st ] C3
= I - b S
al . ] 0af ! 2
4 B / & I S - — -
L 1 02| o™ =
T
2 - -~ L § Pt - - -
k 4 K'
0 pa—S—g-—8—-0—0—g—N—g—E—g—S-g—u— ) P A, 0.0 L L I 1
0 10 20 20 40 50 0.00 0.05 0.10 0.15 0.20 0.25
S—
CurrentfA] Strain[%]
(a) (b)
T v T T T T T T ¥ T T T T T
1.0 po— -
1.0 b
\-\ ogd B2223 4
L 4 ??K;Ec=1pw.:m
- Bliab
— 06 4
B osf B @ BM
o _8 | —m—14mT |
= ——28mT
= 044 i+42mT 4
1 - |—%—56mT
B2223 | 44— 70mT |
0.8 TTKE=1uViem \- 02 _— -
: Bifab
" 1 " 1 " 1 " L 0.0 - T T T T T T T
0 20 40 60 80 0.00 0.05 0.10 0.15 0.20
B[mT] Strian[%]
(c) (d)

K3 FESE AR () 8-S APRE A AU T 5 () i 57 Pl 37 I 17 A28 1) 728 A6 KL 5
Co) Mg 3 %8 s 53 R 38 R 5% 00 5 (D g -RE R A5 0T I % Fl, 3 1 5 Tl
Fig. 3 The collected experimental results: (a) voltage and current curve of one of the samples;
(b) critical current as a function if tension strain; (c) critical current as a function of magnetic field;

(d) influences of magnetomechanical coupling on critical current
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Fig.4 Time evolution of the V-1 curves with current of 43A at liquid nitrogen temperature under different

magnetic fields and tension strains
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Development of Multi Field Test System for
High Temperature Superconducting Tapes

ZHANG Xing-yi, ZHOU Jun, ZHOU You-he

(Key Laboratory of Mechanics on Disaster and Environment in Western China attached to the Ministry of Education of China, College of

Civil Engineering and Mechanics, Lanzhou University, Lanzhou 730000, China)

Abstract; High temperature superconducting tapes with high critical current density, excellent current
carrying characteristics and good formability in high magnetic field have huge potential application in
strong electromagnetic fields, such as high field magnets and superconducting cables. In its
application process, the inevitable environment, such as low temperature, high current and strong
magnetic field will impact current carrying capacity of superconducting material. The residual stress
due to processing and existing Lorentz force can significantly reduce the critical current of
superconducting material, resulting in the function of corresponding superconducting device is difficult
to meet the design requirement, and even resulting in potential safety hazard. In this paper, a new
type of force-magneto-electric multi field coupling test system is introduced. At present, this system
adopts immersion type refrigeration, can achieve the main functions are: (1) the critical current
density measurement of superconducting material; (2) the influence of tensile strain on the critical
current density of superconducting tapes; (3) the influence of magnetic field on the critical current
density of superconducting tapes; (4) the critical current variation of superconducting material
subjected to force-magnetic coupling action; (5) superconducting material magnetic flux stability test.
Successful development of this equipment will provide a basic testing platform for the research and
development of advanced superconducting materials in our country.

Keywords: high temperature superconducting tapes; multi field coupling; test system



