5539 % 45 &
20174 10 H

/B
CHINESE JOURNAL OF LOW TEMPERATURE PHYSICS

Vol.39,No.5
Oct2017

BRRIEXT

= <=3

SRBSETH

7 55 18 B i 4 AR R o AL B 5T

cEH R

# R

Eﬁl.Z

P SR R A R A F], 1 2012035
2 RSl R A B TE R S ) TR BE . B 200240
W fs H 387 :2017-08-07 5 Wi H 11 :2017-09-13

[HE]

e YR S B T R R DX TR B 2 P RE N S B R A EE R O G 2016 AF TEC/TC90 5 5 TAR4L

HAUT [H PR AR R PLA AN A LR i 3L 9 Bzt 5 Fh REBCO 4 4 Hi1 1 Ffr BSCCO H5 b 149 T %0 IR X 7 2 1 i
HEAT T A8 B0 L X 52 56 3R B3 1 O 1R P 2 000G B L S S 8 (i — DL L IR E 2017 R SE R T IR RE SR AL 20 Ak
RS2 6 i R AR KIT 424 A9 Guideline of RRT for Tensile Test on Practical REBCO and BSCCO Wires
at Cryogenic Temperature), JATH1 8 T W AR X T B B0 55 48 G 48 51T A 25 FR i e 8 8 3 0y
S 7 e R B 2 0 R A TR AT A TORE A Y BE 1 A i 4R I TR SR R R R 0.2 %6 9 M SE R E (LIS E
E, R 020 sRpoz ) B9 B Theva 24 w3241 REBCO #8 S5 RE 5, 1200038 #0 PR T 2875 3 52 1 950 v 1 1o 0 7
75 i 2 L LA AR L 0.2 V6 0V S {5 JBE 049 EL A A /N K ot o oA S B E R L T O L o b 1 s S 4 R A S

%%,

SRR ;R SR L TR IR X 7 2 AR A A 0.2 00 BE A S R B L A v R E

PACS: 7460,7490,0290

1 5]

i

R AT T A B R R L S8 PR AR
T3 BRI A FE R B AR AT R 2 1
ML EfEke A LMl S RL o 2t A TRk
F% L P 55 JH A S5 P S R B 2 AR R R
FHBHRA 2R RE ST e A R dg . DL B 2R 7
JEORHSE AL 3 7 M Al i - oy TR RS H AR ROR
Ik E g5 W 1A AR R R S R R
TR ET T H AT REBA S TRE
U R AR R #EA T A B B, A
23 255 | A R1 AR

S AR R UL A T A A R T U UK R I A S
T A Jm Al EHOR IR B A IIBE R SRR A

TR 2 T v G e — O AN B E Ni B
G M A IR AR I R R 5 S R O O B
JZ B ZE JIE )2, O 32 A TR B 1k < e R Al A
TR Z R ICR Y I BAZ 3 AU 5 R R
DUEEE, L FE A2 2 REBa,Cu; Oy + 2 (RE &
— R Z R A R AN RIR Tl A R
= ARG AN R B TR BRI A A AL B T A
553 V) B 2 A

e Yk Sl A Y W 2 — R S AR A
=l S ] AR U T AR S A v Al R R 2
ENEIES NI R UE VA Ry LY = i s N A S
KXok T R R D 7 A Y B Rk S Ak
g it B S B TR R X ) S PR RE R AT AT AR L M
FCA AR 86 5 12 o S — 5 P o, AT EE
TR .

© BT R AR T RS (i ES . 16DZ0502702) | [F 5 SF A& 111 (2017 YFB0902301) W Bl (4 i AL



70 {(iS it /]

Bt 2% i o539 %

2016 4F IEC/TC90 %5 5 TAE4IH L T R A 6
ANER 9 AL IEAT TF I LR SE 5, H o AL 45
A R FRR 22 F 5 B o A7 22 R il e DR i [ [ S 22
KRR, L Superpower 23\l L 48 [ 4 - W 45 o B
T2 e (KIT) .« 38 [ R il 3 [ 58 52 30 % (NHMEFL)
% B B R M ok, BRI SL R BB 2 B 5T BT
(NIMS) . Hf [ 1 7 5 Bk 4 B A R 2% /) 45 [ P
AR ORI AL AL 05 A4 10 Ry e AL A S B 2
ARG FR FXF 52 40 19 o — PL A, AR JE KIT 2 ft i
{Guideline of RRT for Tensile Test on Practical
REBCO and BSCCO Wires at Cryogenic Tempera-
ture)" (LU R @ A% KIT), %F 5 fft REBCO 77 #1 Al 1
it BSCCO i A4 1 W AU X g 2 P e 1 A7 00 1t e ¢

AT B 14 B ) 7 AR £ TS SRR AR 0.2 04
S S iR B K R AT L X, 5 SROK 1R [ B A v TE
S B S AR SO A R R A 2 5 1A A O
45 R A AE ) L

2% B

210 XWHERRER

FH T8 1 X5 b %) 7 L A v T8R4 b I A
(26 7= 1 RS S RO 3R 1. P A4S 5 R REBCO
WA FL 1 A BSCCO A7 4. FE & 43 il i THEVA,
SuperPower, SuNAM,
Sumitomo 2 ml &4, TE B FE BE il A .

SuperOx, Fujikura,

R1 EREFBARAKSH

THEVA SuperPower SuperOx SuNAM Fujikura Sumitomo
2 Pro-line TPL 12060X SCS1050-AP SCN04200 Fyseschos D PCCO Tvpe
AG3CU20 HT-NX
F& ¥ (mm) 12.04 4,06 4,06 4.04 4.45
=R (mm) 0.18 0.097 0.15 0.13 0.30
" Hastelloy Hastelloy Hastelloy non-magnetic Hastelloy
e C-276 C-276 C-276 SS C-276 ’
Fealt J& B (pm) 100 60 100 75 %
2 L, B 4 L, B 44 FL A 4 FL A 4 FL A 4 x
St * * * * RS 4
FEM R BE (pm) * * * * 250
s bk * * * * BE 4
s JE B x * % * 2% 30

RS KIT FLAFREE , maRe 1 2 36 A5 &

PLFAR

L,=2+L,+Ls +2+L, @h)
Hop L, RRENRESKE, LRI RKE Ly 2
FURTTHARIE , L, J& e B3 5 e iy B BB L,
=0.7+ L .
2.2 Wik &%

TR XN 1 R g AR R R e An & 1a iR,
FEAE B ALTE T R HLRG HLJ) A% R R AR e
e A Sy o Je AT LI ik SRR i SR i i L ] e
T e FRRE i 2 2 1LY e 6 FE 5 b 38 An il 1b TR
PR A e L 22 (] 7 ) S 0 T DA el o 25 G

P il r 1 AR S B I B A A 3 )
BR7E 2000 N, 5| 134 CLN-UL B 82 K& 51 {h
i, EHE/NT 8 g ARFEEEY 30 mm R fHIRZEN
+1 pm, i H T —196 °C 2% 5 B4R Mk o
DR 8 R A I 3. 5 | A T D K i Rz A H i
A% IR I 10 7 854 T S B pl A o R
BT A Sl 22 i Al A O DX R AR Y R T R
EYIES
2.3 MR A E R E R AL I

FERTAARAS TR 2l B4 17 DR A5 AR 0T A8 5t 1 bR S ol
o Je L GERGAE R FNET , TR 45 (A A &
AR AR R A T 7. 00 3 2 i YR R A VR RN S o



SR A W IR X T LA A R g 2 R T R B b A 71

(b)

B IR B () AR e B 254 ()
HLEEHILL 10 cm/min A 3EBE 218 T F, 5 434 At
(1) 952 T3 A I 2 25 48 > i I ke 25 A0 FRE o 58 0%
ARG E T o AT 46 W0 B 00 4 B I AR AR B
TE1.7X10 °F] 2.7X10 " (s )z,

350

300 | Roozo /

Ryo.2u

Ey

&l%
B2 ML RE S A L R AR £

FERLAR I 1 B A, 2 B AR IR F 0.1~0.2% 1Y
0 FL 7 ORE N ) AN O T AR 1 BT S04 30~
40 Vo . It T BT 2 D 28 T ) IO AR S R - U Bl A
L7 IR VA =R AT AL T I B Sl TR L
AT S L DU 2 20 K040 A SR TERL.

AR AT 9 L g 0 A il 2k, R Y A A B —
Fe R TR 2% 3ORA9D e o 28 s 26 15 9600 1 8 it 2
Y BB 7 1 5 A5 3.

E =AF/(S,Ae) (2

Hop EARR BRI AF fUR i3 it Ae {USR
A F 3 D 18 O AR 38 4 5 S o AR SRR 14 40 4 A 8 i L
Ius AR E, L E BN N E,.

TG 25 SR SR WA E/E, BT B A
PLR 2%t

0.7<<E,/E, < 1.3 (3

TR 4 R S SE AR SR (R 000 » ATHE IR DL

J5 B RE LK R 7 AR [l 2 AN 2R 4R B AT

AR 0.2% CER T 0.2 % IRBE 4 , % 4k

K50 3 107 7E fi 4k 0 28 ST B RE LR R o [RIRE AR

T 4 Gy o 22K oy 2 0 S 2 R 2k il 20T 3R AR R L0 o
R o0z

SRR R E R E, RS 2 A58 B R, 55 I &

(L1 R 6 B 9 AS A o BB L A R i A (D I

155 .

Uwst (N) =COV/ /N )

Horpr, Ugso (ND AR M X B 18 AS B0 22 B2 5 N AR 2

BURE B s COV A 28 42 30 I 38 5 4% 5 4k 1 7 3

3 I

e IR B9 7 v L X 5 B REBCO #5 #4 il 1
Flt BSCCO 5 b 1Y W A X 7 2 14 R 47 I 1k, Jf:
JH W7 2 550 R S8 A — SOV R R IR T AT AL
s A48 38 T SuperPower, SuperOx, SuNAM,
Fujikura,Sumitomo, 5 Fh#E & 19 R g I 48 ph 2% , 4
TR S ARG A DT 5 A BB EE 3 23l 1
5 BlEE dh B SR R g N7 AR il 2 P 5 ff REBCO
A RE I 3 A it e M T A2 Y B 3 i R B B i 2k
- BSCCO i b4 YA i 7 42 30 i R A B Bt B T
— N EH, EEJFERFE T BSCCO FE iR & 45,
RIS b O B R S 4 B A AR 10 Je R 5 R T Y

1 000
800
< 600
=W
2
© 400 |
—— SuperPower
——— SuperOx
200 1 —— SuNAM
—— fujikura
—— Sumitomo
0 T T T T : -
0.0 0.2 0.4 0.6 0.8 1.0 1.2

&/%
3 R B N T 0 AR 2k



72 Ik b W

B 2% i %39 %

B AMI AR A 4 04T T B3 s, Sy 2E R 1.
FEPL R B o, b S A SR B PR A R A
2EPERE . X SEAE i 1Y) Jm R 0 B2 AR VAR XN L AR
ES NI

X A 0 17 g I AR il e EAT RGO A
BT A B SR AR R 0.2 Y% SB R AT AR BB L 93
BTN I B RE N R E L 2 BOR.

2 HEEEMEEET 0.2%%8 4T MmEE

B E, E, R,: 0 Ry
/GPa /GPa /Mpa  /Mpa

SuperPowerl 119.98 114.15 686.09 690.97
SuperPower2 110.94 116.86 707.29 703.07
SuperPower3 116.92  115.90 709.33 710.52
SuperPower4 105.35 111.90 709.41 703.42
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[Abstract] Mechanical properties of HTS tapes have important influence on their practical applications at 77 K.
IEC/ TC90 WGS5 has organized an international round robin test (RRT) for mechanical properties at 77 K on five
types of REBCO tapes and one BSCCO tapes. 9 international research institutions and HTS tape suppliers in total
participate this RRT at 2016, where Shanghai Superconductors Co. is the only institution in China . By the beginning
of 2017, we carried out more than 20 times tensile tests on these HTS tapes. According to the { Guideline of RRT
for Tensile Test on Practical REBCO and BSCCO Wires at Cryogenic Temperature) provided by Karlsruhe Institute
of Technology (KIT). specific testing conditions are determined. including the selection of extensimeter, the
specimen mounting » the specimen cooling mode. the rate of loading and unloading. etc. Then stress-strain curves
were plotted, and the modulus of elasticity and 0.2% proof strength of each tape were calculated, such as E,,E, ,
R,02-0+Rpo2-u. The studies show that following the specific testing procedure, the reproducibility of stress-strain
curves is high, and the modulus of elasticity and 0.2% proof strength have a small relative standard uncertainty,

which provide an important experimental reference for the establishment of international standard.

Keywords: HTS tape,tensile test at 77 K, modulus of elasticity,0.2% proof strength,relative standard uncertainty
PACS: 7460,7490,0290



