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Effect of crystal orientation on strain dependence of /. for GABCO coated conductor

W A

VAN S S 2 TAE 1 R I N

R OIES, FUR MERR 2

B &, B A
T. Suwa', H. Ogurol, S. Awajil, K. Watanabe', T. Machi®, M. Yoshizumi?, T. [zumi?,
'Institute for Materials Research, Tohoku University,
*Superconductivity Research Laboratory, International Superconductivity Technology Center

1. [ZL®HIZ

A TG & R 5 5 (REBay,CusOy, RE = Rare
Earth 7213 Y ; LAtk REBCO LREFOERMIE, R HIz
jbb\fmb‘ﬁnuﬁ BB ERHEEFTDIENTED. IHIZ
Hastelloy FARIZ T DN IR EZ RO, \_2]/1/%
DRI, sRBES~ 7 Ry MEROBRIZH R X, 81
TETIL 30 T MEEE~ 7 Ry haDIE AR E I ]IfFS L
TW%. 2L, REBCO #AIZIIT DERSENE I, DOT
EAFPEIT FE 2T EMIN T, <7
o NS I T Rl N B2 Ch D, I, OF
H FIZB T HBEERET, LU IR T/\éi?ii%ﬁ%ﬁ&
RO R RS,

BM R TF I ANCEC A L QO DB O i i AL 8
Hienk, I, OOT HEIFHEN B DLV FE R G S
TWA[L, 2], BRI, (Y, GA)BCO i 1CHBTC,
O B2 FUIN 2855 O fs k70 2 [100]/[01017>5
[110]~ZALSETZBRIT, I OO IMEIFMEI /NS A2 H T

ERRESILTWD[L]. Fe, B AR AW TE IRV O
A TFIZH1F5 PLD-GABCO #FF DT ONT A A llEL
TR, B O AN 2% E GABCO KA
DOTHIRENRRDZZERDN-oTND. ZhiZ
REBCO O RGN INIODHZ LT, I DO A7k
T HZ&NNZ 5D REBCO Offid KL TELL TndH e
EZHNTWB2].

%_f AHFZECIE PLD-GABCO #4464 D 77 K, Bt

BIID, [ DOT KL OF 2% 2% GABCO ™
%a’%ﬁfﬁ@ BRE R _DZ L% HIOEL TEBREIT-72.

Table 1 Specifications of the Samples.
Width 2 mm
Capped layer Ag (10 um)
Superconducting layer PLD-GdBCO (1 wm)

Ce0, (500 nm)
LaMnO; (30 nm)
Buffer layer
IBAD-MgO (5 nm)
Gd,Zr,0y (110 nm)
Substrate Hastelloy (100 um)
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Fig.1 The schematic view of the sample. ¢ is defined as
an angle between the original tape axis([100]/[010] of
GdBCO) and the direction of applied strain (laser cutting).
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Fig. 2 The sample stage of the apparatus. The sample was
soldered to Cu electrodes and gripped by stainless steel

chucks.
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Fig. 3 The strain dependence of the normalized [, at 77 K
and 1 T for GdABCO coated conductors. The sold lines are
the fitted results by the power law [3].
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Fig. 4 The magnetic field dependence of the strain
sensitivity a for the samples with various ¢. The strain
sensitivity for each sample increases with the increasing the
magnetic field. The magnetic field dependence of the strain
sensitivity becomes smaller with larger ¢.

O B MEDORESGRAFIED ST D LD Do Tz,

4, VI HEZE L GIBCO ERAMDBEER

ZZTlE, GIBCO RFAAS DT IRIREEREEL T, I,
DOT AL T D, T, RADOOT AR
feZikim 9 2. Fig. 512, 3B D GABCO KA1 DAkl
Mz7Rd. LR T, L——UllaioEiz 40y
IR ETEFET S, GABCO A1 2 hifd AL T A7,
ABE B TR T AT a #ilh> b #l2SECA L 72K A
AVDIFAET D, 22T, a B3 bt BT H AL L 2R
A BN AL A, b A BT AINCEL LTZR A1
BERAL B EEFRT D, KA A, BIZEITDa, bEHOO
PThaeieThH ZIT,ilda T b A EL, jIZRAS
> A F21E B A2FT. [100]/[010]8C A L= 8k % FAV =ik
FHEIZEDNEROTAELY, AL D a, b fl 5 EID

DomainA

Applied strain

Domain B

Edge of
the sample

0
Edge of the s ‘ 52]%
original tape

Fig. 5 The schematic view of the domains in the samples.
The a-(b-) axis of the domain A(B) is oriented along the
longitudinal direction of the original tape.
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Fig. 6 The angular dependence of the strain sensitivity at
various magnetic fields. The solid lines are fitted results by
the equation (8).
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Table 2 The fitting parameters a, and @, at various
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magnetic fields

Magnetic field [T] a, ap

Self field 3.26 -3.19

0.1 3.07 -2.93

0.2 348 -3.33

0.3 2.88 -2.66

0.5 3.85 -3.71

1.0 3.47 -3.25

2.0 3.37 -3.02

3.0 431 -3.92
Self field [2] 0.329 -0.257
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Fig. 7 The relation between the sum of internal strain
sensitivity and the magnetic field. The sum of a, and a,
increases with the increasing a magnetic field.
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