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Abstract

The effects of alloying-element additions to Ag sheath on thermal conductivity and mechanical
properties of Bi-2223 superconductor tapes have been evaluated. In order to evaluate the effects of
sheath alloys and their configuration on the properties of tape, various combinations of Ag and Ag
alloys were selected as the inner and outer sheath. Thermal conductivity of the tapes was evaluated
by using thermal integral method at 10~120 K. '

It was observed that the addition of Mg, Sb, and Au to Ag sheath significantly decreased the
thermal conductivity at low temperature probably due to the alloying effect. Specifically, the thermal
conductivity of AgMg, AgSb, and AgAu at 40 K were 4114, 142.3, and 109.7 W/(m - K), respectly,
which is about 2~9 times lower than that of Ag (10046 W/(m:K)). In addition, the thermal
conductivity of alloy-sheathed tape was significantly dependent on their thermal conductivities of
constituent sheath materials. The mechanical properties of alloy-sheathed tapes were also evaluated.

Yield strength and tensile strength were improved but workability decreased for alloy-sheathed tapes.
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Fig. 1. Flowchart of experimental procedure.
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Fig. 3. Thermal conductivity of Ag and Ag
alloys from 10 to 120 K.
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Fig. 4. Electrical conductivity of Ag and Ag
alloys from 10 to 120 K.
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Ag ¥ HEAR FAHE 2H1E HAE H3¥
HAFAYH HEsld ¥ dHAERER U3 &
HHow ANYFS €48 F2AH F UE A
o2 Alg ¥

Z2AE AAde e F2E HAH, HEA9
AR Zdolwpgte g HEYPA dRTol dojdnt
I 7FREtd zZhzre] v EAiel W EA (core)ol A
Z2AY dAEES vuy dzRE MY @A
EEE AN £ o F, A dAEEE &
g oegan AR g go] ALd
F oH14].
ke = ksscco ¢ fescco *+ kis ¢+ fis + kos *+ fos (2)
Al (DN k, kescco, Kis, kos ¥ 242 AAHA,
BSCCO =, Wi &4, 283 47 AHAH9
AdACEE Vel T, f= e gdFE g ol
oAz #@azx MAeg AM dHHdA
BSCCO 3o}, & d &, 95 sjEAA7 A=A
= gEy Bge 72t 0.28, 036, 181 03622
zA59e8 Add M dAEZE 29 69
Jellidth, 2@d Agst BSCCO 838 dAx
2[1518 vimgoez Adsdn, dE HExe
o2 FEAe i Ho] @y il AgSb-Agst
Ag-AgSb, 12|31 AgAu-AgSbs} AgSb-AgAue
ztzt 54§ dAEEE AU

631

A7) AR 8 &3] =8 A, Vol 16, No. 7, July 2003

AE AA dAEEE A4 239 FA
§ gL wolm dew, 40 KelMe A
Ag-Ag, AgSb-Ag, AgAu-AgMg, AgAu-AgSb,
AgAu-AgAu AAe dAZERE A4Z 7073
4042, 1857, 89.8, 1@ 1 783 W/(m-K) € 713
o oy AA &2AH¥Y g wzstd dHF 13~
58%¢] o] & vehizm itk olHF eAE
sausage Ho] g AW EFYA, silicon
diode Abelel LEFHI(4T)el A& 349
34, stycast, epoxy glass, vanish 5 H%F %
AAE A & vAF dddo] o3 Az A
g9

Fujishiro®] d7[14]1} ojstd I L9 37t
Bgo| 2tz & Ag-Au HEFRE AAdA o E
At BSCCO @ole] dAxRd EFFAHE T8
g 4 o AL BAFEc B Ay E
79} Fujishirod ZAF#2RE 3y cdAdd) s
o3 FF9 HEAR] EAWE Az BSCCO
Ao dAEES F&o] lgsivte A ¢ F
At 2R, ¢ FHE MAEA He
5 FHE Hol: AFUAYMelYy £HMe A4
REg AAFE v Ay dARE ALE F3d
dHEL AAHeR 42 & Y& AR AE
.

Agst Ag &7 HEHAY FEFxe A4

—O0— Pure Ag
——Ag-Ag
—h—AgSb-Ag

10000

—8— AgAu-AgSh
—0— AgSb-AgAu
—¥— AgAu-AgAu

—a&— Ag.AgSh
0 —9— AgAu-AgMg

—®—BSCCObulk

1000

100 L »Y

Thermal Conductivity (W{m - K))

1 i
20 40 60 80

Temperature (K)

3™ 6. 10~120 Kol Agst Ag #8 IHEUA
o Aitd €AEE &

Fig. 6. Calculated thermal conductivity of Ag
and Ag alloyed tapes from 10 to 120 K.



J. of KIEEME(in Korean), Vol. 16, No. 7, July 2003,

E & stress-strain FHOZHY ZHsd R 14
UetN ik Ag-Ag AAQ dBFxed AARE
= ZtZ 345 9} 42 MPaZ2 &£3HU1n, dAgL
11.02.2 H7E A, AgAu-AgAu, AgAu-AgSh,
AgAu-AgMg EEAANAME= FEAEZe] 402,
54.3, 91.7 MPa, 937 =ge 499, 685, 989 MPa
2 Ag-Ag AA vstd ZEgto] Frtesd.
gt FEHAANA dA&LE 108~598 A H
of fEAEY FFHE A JNAH =g &F
dE HEAL ZadE 4 5 AU ol Ag
Il FEdsel 98 1§24 3Hsolid solution
hardening)\t ¢} 2}7 8} (grain size strengthening)
59 Asri7e Aol Y& Aoz Algdd

oe] 712 U4 Hobol g 9y yE A9
A2 =279 MAFRE 2 79 JeEhdAT AR
oA R uieh o] Agst Ag 5 EF a4Vt
Fol 93 WYL WwokLodr BFdm ZAAY9
BgE AY FZ(equi-axes)¥HE HAd
o Ag®l A% AAY A7}t 480 mol, AgAuy,
AgSbh, AgMg HEA9 A= Zzh 293, 26, 2
g3 39 mZ A=At Sbet Mg 3¢ Audl
HE doHez e go] HNHASAE BT
33 AgSbet AgMg #EAY AAHY A7}
AgAudl vl&] 433 A FAEHYD )AL Ag
71X e Aukrct Sbhet Mgel 4947t 6% 2
A9 43g Aggds AE Yepdn

53 Mge F7lazo] g #d AFEld 9
3td AgMg #3UelA AAYE A7t dad A
2 2&¥ Mg 97t A8 HHFgo) WEE
dol fa MgO Aoz HyAFEo AAFHAH
(grain growth)S JA 8= A2 Ha=qn Qo)

;3 1. Ex8 @ Agst Ag #F HEAA9
FEIZE, HoAAZE € A48,

Table 1. Variations of yield strength, ultimate
tensile strength and elongation of Ag
and Ag alloy sheathed BSCCO tapes
after annealing.

Yield | Ultimate .
Specimens strength tensile |[Elongation
(MPa) strength (%)
(MPa)

Ag-Ag 345 42 11.0
AgAu-AgAu| 402 499 108
AgAu-AgSb| 543 685 107
AgAu-AgMg| 917 989 59
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Fig. 7. Optical photographs showing the
microstructure of (a) Ag, (b) AgAu,
(c) AgSb and (d) AgMg after
annealing.
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