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The samplm; are soldered with indium to a c:opp!,!r samplG 
holder over a lenp;th of at leu t 10 cm to mlrn sure 
tlrnt all current gon into th<J supm:conducting fila
mr:nt s • The length ev&r which the critical current i, 
meniPJred iti about f+O mm. The er:i t teal current is 
deHnm! ax 10-14 rim, corrnpond!ng to a voltage of 
() .15 - O. 2U µV over the umple. Inductive effectl can 
make an acc•;rate measunm<1nt ioiponiblt!!, Ch1m11ing 
fields and cm:rents induce a volta9e in th& poonthl 
had!) by r&dittr!.1:rnt ing the current inside the super·
conduc tor, Th is ef feet ia I! tpec i ally import snt near the 
tnmsitien r•tgiou and leads to an underuti11ation of 
the critical cnrnmL We e Hmi na t ed the d f:ect by 
ma k fog point -by-point m•tmrn nme n t a , enc h time w«i ting 
trnt i 1 the induc: ti ve I'! f he u d iteppeared. To e tirninat0 
ctnrent ripple of the power •upply, we placed a largJi 
in.due tance ( • spare ISR magnet, L "' 7. 5 mH) in we r i ,n; 
with the sui><ircondactor. 

Tlrn rnolntiou of the ditvice i11 abo\lt 0.03µV. Th& 
ace uracy of ,11 memi,.; rnment is about 2 % , al though thb 
011n vary depending on th<J length of the superconducting 
to normal tnntdtion. 

2 . 2 n1«1 '1ire d fo1en11 ion, �11111t1 u ring 1u1 th od 

The llppan,tus, described in detail in Ref. 4, 
sntomat icn U v mNrnures the dim<1nsions of th◊ insui sted 
wire at regular intenrnh, whih S!)plying a pn:::ssure 
duri nit mesimn,nient which is 1s•qu11 l to the tangl'nt i al 
pr11co�pr11s s ion fo the quadrupo lt CW N mrn-2) during 
windinit. The scn,racy of a nwssurement is ±J µm. This 
accuracy was confirmnd bv measuromente during coil 
w- i mli ng. The dimensions ;f the non-:[ n su lated wire an, 
n1ea,uroJd mmrnal ly with il micromet ctr. 

2 .3 Cu : SC ratio 

1he wire ic1, weicr,hed and its volume mecrnured by 
water displt1cemenL The coppffr im then &tched away and 
tlw superc<>nduct ing f i lam"nt:,; weighed il1◊nc. From tlu�se 
two mernuremPnts and k<1nwing the sp,td fie weight of 

2 

copper, the Gu: SC ratio can lm calculated. By assum
ing valnn& for the apnc i Ht weight of Nb and Ti, it is 
p•->nible to d&termfoe the alloy composition. The 
accuracy of: Cn : SC ratio determ,:ination is *O.Ot. The 
Nb and Ti. content can be calculated with a precision of 
better than l % uecuming that no other snhstances are 
pr,,u;ent. 

critical current, 
esistance ratio and 

n1irty-cmfl litretdrns of wire (conductor "D" was a 
prototy1>e), varying in length from 500 - 24DD m, were 
recrd.ved. Fiaun 4 has been 1Md6 up fr om the reaults of 
the me111mrnments on the ends of the bare wire. If thG 
va 1 vu at tlrn beginning and on the ends of a conductor 
art the &ame, only on& point it drawn. lt should be 
noted, howevu·, that at the beginning of produ.;tion, a 
fall in the critical current of almost lDOO A Ciln be 
correlated to th<J Ti content , dropping from 50 - 51 1 
to 47. 5  %. Later on (conduetor No. >10). the Ti content 
never drops below 69, 5 % snd tbe variilt ion iu the cri-
t: i cat current must be at:t:r I. but ed to other re/lsons. We 
nev&r not ictd a sigrd Hcant: change in the critics! cur
rent dne to the insul.ation proc&ss. Often 
(lcs.L - lcE;)/Ici;.J. changed Httlv whvn the criticsl 
current ch11naed. Soaet ime•, great differences occurred 
at the beginning and t:he end of the wire. 

The values 0£ the "•nitotr•:>py", Icsn/Icf>1, were 
found to l i.e betw,;en l. Os and l, 21. A step in the 
Cu ; SC nt:fo (conductor No. ;i,.14) was due to a chauge 
in the manufacturing procen, The resistance ratio of 
the conductor betw<Jen room temperature and the super
coru!uctor trans:it!.on temperature was found to lie 
between 120 aud 300. 

The dim&ndona of: the bare wire were measured 
every 5 () m and thoie of the i nnu lated wire every 5 m. 
Figure 5 shows a, iln example th<!: measurem&nt of the 
width ol' the fint 12 km el' insul.ated wire, Eilch point 
repre,ent• the mgiln of ilbont 50 me/lsurements. From 
thi1, the standard dev Lat ion in the width is calcu
laUd. Th& insulation thickmtu is calculated by sub
tracting the wLdth of the bare wire from the insulatGd 
wire and di vi.din1t by 2. 

3 .2 Meu:ur"'ent of therm11l 11nd J11ecbanical ro rtiea 
o1 t H,); 1'1.1:1.'; 

On some conductors, thermal aud mechanical 
measurements were per formed. As iln example, we list 
some mechanical properties of conductor No. 27 at 300 K: 

- Yield strength (0,2 %) 270 Nmm-2 
- Elastic modnhrn 'LS x 104 N mm-2 

Ultimate tensile strmts 570 N mm-2 
- Microhardness (HV SO it) 76 - 127. 

Thermal prop1!rt ies were meuured during th& s el&ction 
of the i n&u lat inn pr1,c0,rn 3. These me/lsurements were 
performed with little blocks nf insulated wir& impreg
nated with epoxy resin. The results are; 
- Ttwrnrn l condnc ti v Ity p1,rpcnd icu lat 

t t) broad face ( li. 3 K) 
- Thermal cor:.ducdvit.y of th,i 

insulation (!,,:, K) 
- 1'hermal cm,t rac t ion perpend icu lilt 

to the broad fnce of the conductor 
000 - h.2 K) 
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4 .  Cone l us ion 

A '.l(} km hrngth of  so lid 1rnperc.onduc t or h 11 !< lwen 
produced accord ing to 11pec i f'ic11t i1)ns . 1'wc ll\itnn fscturers 
we re invo l ved , one for the product i on of  the bare wire 
and 01rn for tiw insn lat  ion , Sys tenat ic 11cc t.pt  a net, tes t :,  
w,i rc per for111ed o n  the b a ni condnc t:or and on thil i. nmu~ 
lat ed conductor . A c r it ical  ct1rrent variat ion of  1000 A 
llt the beg i nning of prodnc t ion cnuld be correl ated to a 
va.r i n t  i on i n  the Ti cont ent . Tot\ width  of the sope rcon ~· 
duc tor , insu la t ed with a PVA varn i sh and a layer o f  Ka
pt on , was measured every 5 m .  The variat i on in the mean 
d i m,m , i ons of the i ntt •J h t ed st: ret:ches of wi re wm; l. cu; 
than O ,  02 m.'11 , The standard deviat i on In the di mcrw im111 
o f  each s e parate insu l ated st retch was l e ss than 
0 , 0 1  mrn . 
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