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Abstract

The joints with multi-interfaces was expected to have low DC resistance compared with those with
single interface. The small size joint specimens joined with Nb,Sn sub-cables were fabricated to investi-
gate the DC performance in the range of 0 to 600A transport current without external magnetic field.
The joints with multi-interfaces have a few n-Ohm resistance, which is much lower than that of single
lap joint, Because the interfaces between sub-cables of multi-interfaced joint are more complicated than
those of single-interfaced joint, the soldering condition between sub-cables is very effective on the joint
DC resistance.

Key Words(ZER2&0]) : multi-interfaced joint(C}$2| HEIHHE zt= X&), Sub-cable, DC resis-
tance(Z| FX{ &), strand-to-strand joint, Lap joint

BHAY A% 713 Ws} He Tol HYEE

.M & A NF & g AR
A o] JEE7H 8 Y AL M1 gled, &
2A% 29 ZYH 3Y, £ ZYH ALFA A F Joule Eol HAH o] HER EAHL A3A
& HrH oz dAstE =4 %‘3% ZIE A4 o Aok, =A9 JER e A2 A dEd=zz 2y
Tol wj¢ F23 Eolojtd. NbySn 2AE Aol 9 AlolE TAVF ¥ YAAF #g AT =,
8 A% F Wie 2 (strand) EE TAHY ol AR ?‘*711552}"1 AAA =A AgHTG e A
o, M—l 24 £ B2 AYEZ FAHI o 2 A4g Fubl] glong A 2o A
202 AHAFPFoMe HF EE ddsl7) g ALFS ﬁa %M. olA g A9 HEH = ol
A= A71Ago] I, 45 A7 diztd & + Fa3% HA L A7 gidoln], £A AFIE
F &4 go)l HoWA, YR AU A & = TR AN A9 44 FaeAe b2 AHA2].

FET AN Z=g Aok 1], AF H7 A AR e Ay A=mT F& A8Y &9
& Eol7] A BX HEHe A& Wyg 2 Hsleeve) & ol 83l= H(lap) HE Y, AlolE9

A 2 MdxAgol F2 JY AE AHESH, BFHFES 247 24 Z& sub-Aol 8 sub-HAolEL &
AL Zol7] M e AEAol & A5 AMES A H gle] AR FEste W, 2dx =4 3+ By
#(diffusion bonding)& °]&38t= L7 (butt)
M = B I R AR F PR =2 X A 22 98 71K Wl Ee] AlgHm 9}, F
(dAd FdA §47 S 150, Fax : 042- 2, 98 A7)1Fol FZ3) Wit Aol A=
862-5496 E-mail : hjleel @ nanum kaeri.re kr) T} 2L A7 AEE7} 2 vjA] AR S0l
*»* o Z2Rgga ") AxE 247 24 ES sub-AolEH sub-AHolE @9s
e MAAA N1 €QA 74 YA Lab, A AN LEN AF SAE Foln HE A7)
1999 119 169 HF, 20008 1€ 242 AAgs AYE Folv WYL mEs: . ojgt o)

170



sub-Alol & &F& &4 a99 v A% BAE #E

AP e Aol AAJ} o) MY BE w7

& P HHan nag o, YL 9 +
=igez A" m Io{3] [4] [5].

2 mgoME o4y &4 T& sub-AolE vl
ez

2 A 7MY AR A7) A% 54
Abet7] 3 oef W AAE de 2% HIE
ANBES AFT F JRAYE YA 6].
A AW 5o Y AYE AT F 99 2
et vl en, b3 F Htses PHE AN
I AgE FA%AT. AP ARSE ABES A
Z Hj&d 3712 AFsidern, Z& FH dF W
A, 28 2L Y7 M HY A¥e FHY
ozH AF dF R 4o fE AF ¥sE M=
Ha g 4 JES A

2. O= ¥& FHE A= HER

Sub-#HolE & 44 999 HY AAES 2= A
gl AHolE HAE &elld Yo Y3t 71E Y
Ao Hle) e AL oA F g NE YA
A AclE AAE ¢ AY selud Yo nAgF F,
&2 2 Ao) & W (solder) & A48t A2 HPAA =
Weoz N oo HERFAE e FEE HuE o
AojBe Fr7t 32 & G 49 AHE Alo]E A
F71 Eejof stng, AF E Ayl doiA At A3
7t AR, EG AHE do] FulHoR Fouzg tie
HEHA HeEed vle) A¥e] F oz g,

;Sub-cnble ;MOPMO

(a)
et
b

3% 0. o3 d HERd AFE 2 50 JEE
Fig. 1. Schematic drawing of multi-layer
lap joint and its electric circuit.
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Fig. 2. Schematic drawing of strand-to-
strand joint and its electric circuit
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Table 1. Properties of the strand and con-
ductor for joining

Strand
Diameter 0.81 mm
Superconducting Mat'l Nb;Sn(+Ti 1%)
Non-Cu Critical Current
Density at 12T, 4.2K | > 700 A/ur

Non-copper Hysteresis

Loss £3 T { 600 mJ/cc
Manufacturer EM-LMI

LMI Maufactured
Conductor .
supplied for test

Jacket Material SS316LN Copper
Number of strand | 144(3x3x4x4) 36(3x3x4)
Sperconducting 112 28
Copper 32 8
Void Fraction 36 % 45 %
Qutside Dimension 13.8%13.8m 0D 8.40n
Jacketing process Drawing

B 2.9 =d

Table 2. Heat treatment recipe

25C/hr heating 220C 175 A7 #X)
50¢/hr heating 340°C 96 Al X
75%¢C/hr heating 650'C 180 A1t #A
100°c/hr cooling

* 25¢cc/min argon supply

AR € B8 A2HEY AE F®H(Cr coat-
ing) & gitel BFo AAsSAL. =¥ XY F
FX(Sn)o] £§H 24 EHeE F&3= A
WA E7] 98] GTAW 42 2489 ¥4
% sealing 3ttt Aol AMHFE o] ¥4 H
A HEYFE = F, oA Y=E Y=
T3 Aol ® 29 & 2 OZE argon ¥
7oA dx2lstgde. PR 9L Sn60Pb40 H

fu P oo o
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Fig. 3. Test specimen for measurement of
DC resistance
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Fig. 4. Distribution pattern of sub-cables
in the cross-section of the joint
specimens.
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Table 3. Measurement of DC resistance for each joint

4& | LHe )
Al A (I=1-44) | (4K) H|3L(27])
mOhm | nOhm
No.1 : multilap | 0.3637 | 4.3 8.5 40mm
No.2 : singlelap | 0.6405 | 65.8 13.5%X40ma
No.3 : 3strand | 0.3429 | 6.97 | 40uwm overlap
No.4 : 9strand | 0.3593 | 1.63 | 40mm overlap
No.5 : 18strand | 0.4039 | 1.4 38mm overlap
No.b: Sstrand 4 o0s | 1000| 40ma overlap
(lack of solder)
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5. Transport current vs. Voltage drop relations of each joint specimen (from No.l to
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1%l 6. No.3, No.4 A|He] dadA (24 27 0.81
mm). (a) 3 241 sub-HolE HE, (b) 9
strand sub-#lo| & g

Cross-section of No.3 and No.4 joints.
Strand diameter is 0.81mm. (a) 3
strand sub-cable joint, (b) 9 strand
sub-cable joint.

Fig. 6.
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