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Effect of alloying element additions to Ag on thermal conductivity, electrical conductivity and
mechanical properties of sheath materials for BSCCO tapes has been characterized. The thermal
conductivity at low temperature range (10~300 K) of Ag and Ag alloys were evaluated by both direct
and indirect measurement techniques and compared with each other.

It was observed that thermal conductivity decreased with increasing the content of alloying
elements such as Au, Pd and Mg. Thermal conductivity of pure Ag at 30 K was measured to be 994.0

W/m - K,

on the other hand, the corresponding values of AgogsssMgo.ooos,

AgograAuoosMgoon,

AgosmsAuosMgoor, and AgosPdoosMgooz were 3426, 62.1, 59.2, 289 W/m - K, respectively, indicating 3
to 30 times lower than that of pure Ag. In addition, alloying element additions to Ag improved
mechanical strength, while reduced elongation probably due to the strengthening mechanisms by the

presence of additive atoms.
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Fig. 1. The schematic illustration of thermal
conductivity measurement system
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Fig. 3. The schematic illustration of laser-flash
measurement system for thermal diffu-
sivity
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Fig. 4. Thermal conductivity of the heat treated

Ag and Ag-alloys from 10 to 9 K

measured by direct method(L=10 mm)
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HH (thermal integral) &2 70~90 K F7tollA &4
F IAEEE H 19 vz B 19 YEIG
uke} ol 77 KoM P EA Yol % A=
€ Ag®l AgosesMgoons, AgograAuomsMgooor, Agosrs~
AugosMgoore, AgoszPdossMgoce TF A 242 3032,
287.1, 1095, 997, 479 W/m - Ko 24, ¥ A48 9
ol 9% 271 o 10~20%2 oF FAA e
o} ol { 2aAEAE & FAL dAxx: =23
AY AFoA T 237 HOFgezr F
1500%(20]9 & #<tetd ¥/ A golgn A=
2ot ¥ 194 JEd F FAYHA G2 exe
AP YA =7t &g we 2T
7t AXE @A stycast, expoxy glass, varmish
59 HE L FAIEH % vAF Fd¥E, 18
2 AL AW g% 23 T Jdde
Ao g Pyodr)

53 Agst Ag-alloys?) A7|AEEE 4 @AY
& ol g3t A3 77 KA 2F APPL E
201 JebURlEl. 58 Agst Ag 39 AVAE
& 300K 066~025 pQ7'em™E, 77 KM E
340~0354 Q'em'E FAHALH, 2EJ FaH
o we AVNAEEE FHEE & & A =3}
A o 2 Nordheim RuleZ d&2% 4+ x|, Ag
o Hgte] FFoME o]F a9 HIIF) Weld

A7 AARR S =FA Vol. 13, No. 8, August 2000.

R 1. Agslt Ag %89 70, 77, 80, 0 K &%
Ax THEFYSL HAPZAY g%
QAEEF

Table 1. Thermal conductivity of Ag and Ag-
alloys by indirect method (density,
specific heat, thermal diffusivity) and

direct method(thermal integral) at 70,
77, 80 and 90 K
Ag _y M AgnaPdosdgin
dirvect |indirect] dirrect [indirect] dirrect i dirvect [indirect| girvect

T0K[292.7|377.0( 2758 | 2485 101.8 | 110.1 | 91.3 | 1059 436 | 76.3

TTK}1303.2| 3638 |287.1 | 2665|1095 {118.1 | 99.7 | 1126 | 479 | 825

80K | 307.9 | 361.5| 291.0 § 249.9 | 113.2 {1200 | 103.8 | 1144 499 | 83.3

90K | 322.6 308.01254.2|124.7 11299 116.3| 124.2} 555 | 89.0

& A7IAEEE Fad9

E 204 AVIAREZHE Wiedemann-Franz
Law®] 34 & o]l &3l dA==E vz Az
hermal integral o2 Z3% dixx g7 A
A Ael7t ¢ & # Utk ol Wiedemann-
Franz Law 4oA dA=EE AZAERRY v @
Oe A%de FEHY AZAEE2RE AR
€ 33 AdEdcde FEEA U & 3
£& Yedd

T Agst Ag-alloyse] Z =8 A& F9 7]
AR AFE& TFAY7IE o] 43d FAHdA =
39 YelURAT. BoM HEo] 58 Agd #8%
=, HYAAZE, 4A&L 4 20, 135 MPa, 42%
2 Z2A5Ach. Ag-alloysdl e AgogesMgoows,
AgognAuoosMgoon, AgosnAuocsMgooz, AgosePdoos—
Mgoez: 3EZ=7} 102.3, 143.7, 1475, 3268 MPa®
2450 Agel vli& 4233 FUHUASE ¢ 5 A
At =% HoJIAZE=FL ol AN #Z
206.6, 228.3, 2346, 362.1 MPaZ %7}3t3l e, B3
Mg H7t3o| W& ZEgte] Y= E Aoz
velgth, dtde] Ag-alloyse] d4&e ZZF 307,
275, 27.1, 9.0%E £F% Age] JAA& v AL
e Ao Z Yl 7HFA o] ¥A3] "HojAe A&
& F AUy

A7l 9449 Fol FNESFE Axgel YAHE
RAe Autz oz olHY ATFAA]} A HH, o
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¥ 2. Agst Ag @A 3007 77K A7A
=g AR 2Hg% 2 AL

Table 2. Electrical conductivity and measured
and calculated thermal conductivity of
Ag and Ag-alloys at 300 and 77 K

Electrical Measured Calculated
conductivity thermal thermal
specimens N conductivity | conductivity
@ em) | Wm-K | (Wm K
300K| 7K 300K | 77K [300K| 77K
Ag 066 | 340 | 3925 | 3638 | 444.0 | 6074

AgososMgosss | 047 | 185 | 3876 | 2665 | 3162 | 3305

AgosreAuoasMgos| 028 | 043 [ 2021 | 1181 | 1884 | 768

AgosnAuomsMgoma| 027 | 041 | 2567 | 1126 | 1817 | 732

AgosPdoosMgooz | 025 | 035 | 1492 | 825 | 1682 | 625

E 3. Agst Ag 59 EAE ¥ ¥EIFE,
HUARAZE 2 d4&

Table 3. Variations of yield strength, ultimate
tensile strength and elongation of Ag
and Ag-alloyed tapes after sintering

Specimens Vied strength | 'y | Bongation
(MPa) (MPa) (3% in 30mum)
Ag 200 1350 20
AgpsmcMgoons 1023 2066 307
AgogreAuoocsMgoool 1437 2283 275
AgognAuoesMgoon 1475 2346 211
AgomPdosMgone 3268 362.1 9.0

£ 11873 (solid solution hardening), ¥ A7 3H(dis-
persion hardening) 3 <37 3H(grain size streng-
thening) 9 737179 Aol & Rz F3
"o 53 Mg9 HMAF d¥ #d dFE
9l &t H[16], B (matrix)ol ZEFe] A& Mg7t 4
Hel FA4%5¢ MgO 422 Ar3t(internal oxidation)
He Aoz #AFHJY. adz2 MgO A9 &4
2 Q3 AMBAFUgN 2HE A F(grain growth)&
AqA s AlA ZHFY 2HE FEToZH VA
Al BEAo] REHoz HHE RoE AlREY.

4. 383 B
53 Agel Mg, Ay, Pd 58 H7lslo Azd
AgogesMgooos, AgosrsAuomsMgooos, AgoomAuoos—

Mgooos, AgoseePdoosMgoo: &3 10~300 K7h# ¢
dAEz 7|AH 548 A3t Hrlagn

Aze Ag §59 YAZEE Ag9 o] A
9ol wtgl 43 gade 2eg vewg 30 K
AN &8 Agd BAEZEFC] 9940 W/m - K9
sk AgogesMgoows, AgosgrsAuocsMgow1, Agogrs—
AuogsMgow, AgoszPdocsMgoee TFolAE 47
3426, 62.1, 592, 289 W/m - K24 dAEx3Zto]
oF 3~308f #ABATH 53] £ dYoM HHZHQA
ZAuya 7P Wyges dAEEE #7 2
Aol vmd A AU 10~20%2 A
B 3] AE=E NFE F YR Ag9 &
Fol Zadd wal FEFe Fuhslan widd Al
€2 #asdg. asnz olF a9l Ml 9
3 HEFF dAEEE Hida ZAHY B4
2 e AHE 4dE& F YA

dAtel 2

B d7e UG F A A @ 399
Aol 4% AT dFjeln o] AT B 2dFH
ESE FA AZad¥a JATHY HEA 2F
g7 #FALE =Ygdch
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