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Fig. 3 Superconducting Switeh

The samples are soldered with indium to a copper sample
holder over a length of at least 10 cm to make sure
that all current goes into the superconducting fila-
ments . The length over which the critical current is
measured is about 40 mm. The critical current is
defined at 10~14 gm, corresponding to a veltage of

0.15% = 0.20 u¥ over the sample. Inductive effects can
make an asccurate measurement impossible. Changing
fields and currents induce a voltage in the petential
leads by redistributing the current inside the super-
conductor, This effect is especially important near the
transition region and leads to an umdersstimstion of
the critical current. We eliminated the effect by
making point~by~point measurements, each time waiting
until the inductive effects disappeared. To eliminate
current ripple of the power supply, we placed a largs
inductance (o spare ISR magnet, L » 7.5 all) in series
with the superconductor.

The resolution of the device iz about 0.03pV. The
accuracy of a measurement is about 2 %, although this
can vary depending on the length of the superconducting
to normal transition.

2.2 The wire dimensions measuring method

The apparatus, deserihed in detail in Ref. 4,
autematically measures the dimensions of the insulated
wire at regular intervals, while applying a pressure
during measurement which is equal to the tanpential
precompression in the quadrupele (20 N mm™2) during
winding. The accuracy of a measurement is *3 um. This
accuracy was confirmed by measurements during coil
winding. The dimensions of the non-insulated wire are
measurad manually with a wmicrometer.

2.3 Cu : 8C ratio

The wire is weighed and its volume measured by
water displacement. The copper is then etched away and
the superconducting filaments weighed alone. From these
two measurements and knowing the specific weight of

Pad

copper, the Cu : 8C ratioc can be calculated. By assum-
ing values for the specific weight of ¥b and Ti, it is
possible to determine the alloy composition. The
accuracy of Cu @ SC ratio determination is 30.01. The
Nb and Ti content can be calculated with a precision of
better than 1 ¥ assuming that no ether substances are
prasent .

%, Results and Discussion

3.1 Systematic wmeasurements of eyritical current,
Cu @ 8C ratie, Ti content, resistance ratio and

Wire dimensions

Thirty-ong stretches of wire {conductor "0V was 2
prototype), varying in leogth from 500 ~ 2400 m, were
received. Figure 4 has been made up from the results of
the measurements on the ends of the bare wire, If the
values at the beginning and on the ends of a conductor
are the same, only one point is drawn. It should he
noted, however, that at the beginming of production, a
fall in the critical current of almost 1000 A can be
correlated to the Ti content, dropping from 50 -~ 51 %
to 47.5 . Later on (conductor No. >10), the Ti content
never drops below 49.5 % and the variation in the ori~
tical current must he attributed to other veasens. We
never noticed a significant change in the cyitical cure
rent due to the insulation process. 0Often
{Ipg) = Ieg )/ Teg)y changed little when the critical
current changed. Sometimes, great differences occurred
at the beginning and the end of the wire,

The values of the "anisotropy”, Togi/ Teg) . were
found to lie between 1.03 and 1.21. A step in the
Cu @ SC ratio (vonductor No. »14) was due to a change
in the wanufscturing process. The resistance ratio of
the conductor Between room temperature and the super-
conductor transition temperature was found to lis
between 120 and 300.

The dimensionng of the hare wire were measured
every 50 m and those of the insulated wire every 5 nm.
Figure 5 shows as an example the measurement of the
width of the first 12 m of insulated wire. Each point
represents the mean of about 50 measurements. From
this, the standard deviation in the width is calcu~
lated. The insulation thickness is calculated by sub-
tracting the width of the bare wire from the insulated
wire and dividing by 2.

Measurement of thermal and mechanical properties
of the wire

3.2

On some conductors, thermal and mechanical
measurements were performed. As an example, we list
mechanical properties of conductor No. 27 at 300 K

B
~ Yield strength (0.2 2) : 270 N om?
~ Elastic modulus 5 9.8 x 104 N am-2
~ Ultimate tensile stress : 570 N mm~2
= Microhardness (HY 50 g3 ¢ 76 ~ 127,

Thermal properties were measured during the selection
af the insulation promeﬁ$3, These measurements were
performed with little blocks of insulated wire impreg-
nated with epoxy resin. The results are:

-~ Thermal conductivity perpendicular

to broad face (4.3 ¥) © 0.4 Wl gl
=~ Thermal cenductivity of the
insulation (4.3 %) .06 Wl xed

-~ Thermal contraction perpendicular
to the broad face of the conductor

(300 ~ 4.2 K) P46 w1073
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Critvical Current, Cu @ S5C ratio, Ti content
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4, Conclusion

A DM ke length of solid superconductor has been
produced according te specifications. Two manufacturers
were involved, one for the production of the bare wire
and one for the insulation. Systematic acceptance tests
were performed on the bare conductor and on the insu-
jated conductor. A eritical currvent variation of 1000 &
at the beginning of production could be correlated to a
variation in the TiL content. The width of the supercon-
ductor, insulated with a PVA varnish and a layer of XKa-
pton, was measured every 5 m. The variation in the mean
dimensions of the insulated streteches of wirve wan less
than 0.02 mm. The standard deviation in the dimensions
of each sepsrate insulated stretch was less than
0,01 .

the Insulated Wire
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