FIZIKA

2000

CILD VI Ne 1
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For the first time, the influence of silver's addition has been studied in the superconductor that contains a rare-earth element such as er-
bium in particular. The samples of ErBa,Cu;0,.5 +nAg (8 = 0,15) were fabricated by making use of nitrates. This method enabled us to sim-
plify the technology and to reduce the fabrication time. The X-ray analysis has show that the silver didn't enter into the crystal lattice of the
ceramics. In the temperature range of 100-300 K, we have observed that the resistively p decreases ten times with increasing concentration of

the silver.

High-temperature superconductors have a number of pos-
sible applications now. In order to extend the sphere of their
application, it is desirable to improve the characteristic pa-
rameters of superconductors (such as the density of critical
current and the screening properties), to increase electro-
conductivity, to decrease the influence of heat fluctuation
processes, to improve salver mechanical properties and sta-
bility against the influence of water and aggressive media.

It was established that the addition of small quantity of
impurities made the properties of high-temperature supercon-
ducting ceramics worse, as a rule. Few exceptions are silver
and gold. Recent investigations [1,2] showed that the impuri-
ties of silver made for some increase of the critical current
density in the ceramics. The localization of silver impurities
between the grains [3] can lead to the increase of critical cur-
rent because of the improvement of contacts between the
grains due to the weak links. Similarly, the resistivity of ce-
ramics can been considerably decreased by introducing of
gold [4]. Silver was usually introduced as small-grain powder
of oxide reduced by annealing. In papers [5,8] several various
dependences for the parameters of ceramics (particularly, the
dependence of critical current upon the concentration of sil-
ver) were obtained by using different techniques and tech-
nologies.

It is of interest to study the influence of the silver nitrate
addition and fabrication technology on properties of ceram-
ics, as well as to establish the mechanism and regularities of
the influence at various concentrations of silver in order to
control the changes of the properties. Formerly, the investiga-
tions were mainly made for superconductors containing yt-
trium. In the present paper, the influence of the silver addi-
tion in a superconductor containing a rare-earth element such
as erbium, particularly, has been studied for the first time.

The samples of ErBa,Cu;07.5 (6 = 0.15) ceramics were
fabricated on the basis of nitrate- was used techniques which
made it possible to simplify the technology and to reduce the
fabrication time. The samples were exposed several times to
milling, pressing and annealing, in order to improve their
homogeneity. The density of ready-made samples without
silver impurities was about Sg/cm®. The addition of silver
was leading to monotonous increase of the density.

The resistivity of samples was measured by usual four-
probe method. Magnetic measurements were carried out

using liquid nitrogen in resonance circuit with a coil. The
temperature was measured by a thermocouple within accu-
racy of 0,5 °C. The X-ray diffraction analysis of the samples
made it possible to establish that silver was located between
the grains and didn't enter into the crystal lattice of high-
temperature superconducting ceramics.

The addition of silver nitrate up to 30 per cent of silver
didn't influence the critical temperature of transition, practi-
cally, causing some decrease with increasing concentration.
The beginning of the transition on resistively coincides prac-
tically with that evaluated from the measurements of mag-

.netic response. The transition width equals 2 K and does not

depend upon the silver content. In the range of 100-300 K,
the curves of temperature dependence for p have usual char-
acter, but the value of p decreases more than ten times with
adding silver.

The percolation theory applied to the conductivity at the
addition of silver (we have neglected the conductivity of ce-
ramics). gives the following relations for resistively:

p/po=(p=pc) = if p>pc

p/Po=(pc —p)° if p<pc
Here p is the resistivity, p. is its critical value, t and s are
critical indices. Selecting the different values of p., one ought
to prefer the value, which enables linear dependencies to be
obtained on a logarithm-scale graph. Then the values of t
and s can be determined. In this manner, we have estimated
the following values: p, = 0.22 + 0.02; t =1.8 + 0.2;
s=0.810.1

The values estimated within experimental error coincide
with calculated ones. They are close to the values obtained
for the (YBa,Cu;07.5)1..Auy system [4] and Ag [6].The appli-
cation of percolation model is possible in a number of cases
when electrical conduction via the granules of ceramics is
significant, and the Au grains in spite of small resistively can
be treated as an insulator. Thus the addition of silver im-
proves a number of properties of the ceramics (such as criti-
cal current and screening). The best results have been at-
tained at the weight concentration of silver about 30 per cent.
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ErBa,Cu;0,5+nAg IFRATKECIRICI KERAMIKANIN XASSOLORINO GUMUS NITRATININ TO'SIRI

Ik defe olaraq terkibinde nadir torpaq elementi (erbium) olan yiiksek ifratkegiriciyo giimiis slovesinin te'siri aragdirilir.
ErBa:Cu3Ors-niimunelari nitratlar tetbiq olunmagla hazirlanmigdir ki, bu da texnologiyan: sadelasdirmeye ve niimunslerin hazir-
lanmasina serf olunan vaxti azaltmaga imkan verir. Rentgen analizi gésterir ki, giimiis yiiksok temperaturlu ifrakegirici keramikanin
kristal qefesine girmir. Giimiigiin konsentrasiyasinin artirilmas ile biz 100-300 K intervalinda p-nun azalmasini miisahide edirik.
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BJIMSTHUE A3OTHOKHCJIOTHOI'O CEPEBPA HA CBOMCTBA CBEPXHPOBO}.‘L&IU.IEVI KEPAMHUKH
ErBa,Cu;0,5+nAg.

BriepBbie B CBEPXNIPOBOJIHMKE, CONEPXKALUEM PEAKOIEMENBHBIA 3NEMEHT 3pOuH, Gbio u3yueHo BansHue aoGaBok cepebpa. O6pasubl
ErBa;Cuy075 (8 = 0,15) u3roTaBnuBanuch, Ha OCHOBE NMPUMEHEHHUA HWTPATOB. JTa METOIHKA MO3BOJKAA YIPOCTUTE TEXHONOTHIO ¥ COKpa-
THTb BPEMS U3rOTOBAECHMA 00pasuoB. PeHTreHoCTpykTypHbIH ananus ErBa,Cu;0;.5 nokasan, uto cepebpo He BXOAMT B KPHCTANNMYECKYIO
PEUIETKY CBEPXTEMIEPATYPHOH M CBEPXNPOBOAHKMKOBOK kepamuku. Ilpu yBenuuenuu koHueHTpaunu cepebpa HaG/MOANOCE YMEHBLUIEHNE
YAENLHOTO conpotHBienus p B HHTepsane 100-300 K Ha nopsazok.
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