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STRUCTURAL TRANSITIONS IN Y-Ba-Cu-O SYSTEM

K.M. JAFAROV
Institute of Physics of Academy of Sciences of Azerbaijan
370143, Baku, H. Javid av. 33

High-temperature X-ray diffraction investigations of structural transitions in YBa,Cu,;05.,, high- T have been carried out. The specimens
come under two groups: a control (without Ag) and YBa,Cu;0,., with Ag-layer deposited specimens. It was established that in a control
YBa,Cu;04.y specimen orthorhombic — tetragonal phase transition takes place at 965 K.

Structural changes connected to transition from ortho- Table 1
rhombic phase to tetragonal one, which take place at thermal Interplanar spacings of YBa,Cu;0,.y
processing (at 7=873+1073 K), have been studied in [1-3]. It -
was established that this transition depends on oxygen content Ne | dexp, | T, Orthorombic _| T ,K
in YBa,Cu;0, superconductor. At y=0.1+0.8 an orthorhom- A imp/S | deas A | Akl
bic phase is stable and with the decreasing oxygen content (at 1) 2728 270 | 2.7260 1 013

. . 2| 2723 783 | 2.7223 110
y 2 0.8) an orthorhombic phase is transformed to tetragonal 3| 2.468 62| 24674 | 112 | 293
one [3]. On the other hand a high mobility of Ag atoms and 4| 2.321 128 | 23195 { 014
possibility of the chemical interaction Ag atoms with compo- 512233 181 ] 2.2311 | 113
nents of YBa,Cu30,., can be accompanied by structural 6] 1.941 188 | 1.9414 | 200
changes in YBa,Cu;0;.,— Ag system at thermal processing. 71 1911 178 | 1.9090 | 020

The aim of present work consists from X-ray high- g }77;‘1‘ ;2 };Zig (l)ig
temperature investigations of end influence Ag diffusion on 10l 1712 ss | 17118 | 2n1

the phase formation and structural changes in YBa,Cu;0, 1| 1580 204 | 15814 | 213

superconductor. e 12| 1566 | 163 | 1.5680 | 123
The high-temperature X-ray diffraction investigations was 13| 1.491 70| 1.4887 | 214
carried out with a “DRON-3M”-type diffractometer with a 14| 1372 87 | 1.3747 | 206
“URVT-2000"-type high temperature attachment at 1,3 ITa 15 | 1.362 140 | 1.3630 | 026
and with CuK-radiation. The angles of reflections were de- 1| 2755 498 | 2.7565 | 103
fined to a precision of 0.02°. 21 2731 846 | 2.7294 | 110
For the X-ray investigations were used two groups speci- 3| 2475 282 24777 | 112
mens: the YBa,Cu;0,, specimens with Ag layer deposited on 41 234 252 | 23455 | 014
: 51 2243 280 | 2.2432 113 973
surface and control YBa,Cu;0,., (without Ag). The tempera- 6| 1939 29 | 19300 | 200
ture of spec@ens in Ag deposition process no exceed 373 K. 7| 1926 233 | 19047 | 021
At 273 K in 10 £ 26 < 90° angles interval from surface of 8| 1782 250 | 17863 | 115
control specimen fixed 15 sharp diffraction reflections, that 9| 1.597 334 | 1.5968 | 116
indexed on the basis of an orthorhombic lattice with a=3.821, 10 | 1.589 397 | 1.5852 | 213
b=3.883 and c=11.679 A, that corresponds YBa,Cu;Os; Tetragonal
compound (Table 1). After room temperature recording of
diffraction reflections the heater is switched on and at 100 K- ‘ Table 2
interval the control recording is carried out for observation of Interplanar spacings of YBa,Cu;07.+Ag
changes in diffraction pattern. At annealing of this specimen 0 - z
up to 965 K, as followes from diffraction pattern, the intensity Ne| dep, | I, Orthorombic | T,
. , . A imp/S | dea; , A | hkl
and number of reflections don’t undergo not essential changes T35 265 | 29546 1 013
and structural block of tetragonal phase is absent. At tem- ) ’
. 2| 2.746 1919 | 2.7390 103
perature above 965K sharp change of the number and inten- 3| 2475 160 | 24730 | 112 | 293
sity of reflections occur in a control spec.imen diffraction 4| 2340 282 | 2.3403 | 014
pattern (Fig.1,a), i.e. 10 reflections are fixed instead of 15 one 51 2.238 385 | 22373 | 113
(Table 1), with belong to the tetragonal phase with lattice 6| 1.957 312 | 1.9567 | 006
parameters a=3.862 and c=11.795 A. These values of the 71 1.920 204 | 1.9175 | 200
lattice parameters agree with data [4,5]. The temperature 81 1.778 101 | 17793 | 115
phase transition established in this work equals 965 K. 91 1744 141 }-7‘1‘69 g}g
At the same time it was carried out X-ray investigation of 10] 1.722 106 7139
the YBa,Cu;0O i ith Ag layer on surface. Inter- 1] 1.589 538 | 15897 1 116
€ YBa;LusUy.y specimen with Ag Jay : 12 | 1.575 237 | 15737 | 213

planar spacings, calculated from room temperature diffrac-
tion pattern of this specimen are indexed on the basis of the
orthorhombic lattice with a =3.885,b =3.878 and
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Fig.1. Fragments of diffraction patterns of YBa,Cu;0., specimens: a) control specimen (without Ag); b) Ag deposited YBa,Cu;04,,
specimen.

c = 11.740 A, that correspond to YBa,Cu3;Og.ss compound YBa,Cu;0;., specimen with Ag in 293-973 K temperature
(Table 2). The sharp decreasing of oxygen content in this case  interval doesn’t lead to structural transition (orthorhombic—
can be connected by Ag diffusion. Those diffusion coefficient  tetragonal) (Fig.1,b), which take place in case a control speci-
in YBa;Cu;0;., is anomaly higher even at room temperature  men.

[6]. The other possible reason-the oxygen removal from Thus in this work established that a Ag diffusion alloyed
specimen during Ag deposited on it. With increasing tem-  of YBa,Cu;0+y and annealing at 293-973K temperature leads
perature up to 973 K an orthorhombic phase is remained in  to stabilization of high-T, orthorhombic phase while in a
spite of the formation of YBa,CuOs structural block, which  control YBa,Cu;0,., (without Ag) is observed transition of an
relative a mount is minimum. It is clear that an annealing orthorhombic phase to a tetragonal one.
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Q.M. Cofarov

Y-Ba-Cu-O SISTEMINDO QURULUS FAZA KECIDLORI

Y-Ba-Cu-O sisteminde qurulus faza kegidlari rentgendifraktometrik metodla tedgiq olunmugdur. Tadgiqat iki qrup niimunelerde
aparilmigdir: iizerine Ag ¢6kdiiriilmiigdiir YBa2Cu3Ozy ve control YBaz2Cu3Ozy niimuneleri. Miieyyen edilmisdir ki, giimiisiin dif-
fuziyas: ile elagedar iizerine Ag ¢6kdiirlilmils YBa2Cu3Or.y niimunelerinde ifratkegirici rombik faza stabillesir, eksine control
niimunelarde rombik—tetraqonal faza ke¢idi miisahide olunur (7=965 K).

K.M. Lxadapos
CTPYKTYPHBIE ®A30BBIE IEPEXO/bI B CUCTEME Y-Ba-Cu-O

IIpoBe/IeHE! BLICOKOTEMIIEPATYPHBIE PEHTTCHAM(GPAKTOMETPHUECKHE HCCEA0BAHIA BIHAHUA fupdysuu cepebpa Ha dasoobpasoanue 1
CTPYKTYPHBIE H3MEHEHHMS CBEPXIIPOBONALIMX KepaMuyeckux o6pasuos YBa,Cu;0;., MOMYMEHHBIX CTARAAPTHEIM METOAOM TBEPLO(asoBOro
cHHTe3a. YCTaHOBIEHO, 4TO B 06pasnax, Auddy3noHHO NerHpoBaHHLIX cepeGpoM mpH Temmepatypax 293-973 K, pomGuueckan (cBepx-
nposopimas) ¢pasa YBa,Cu;0y., coxpaHseTcs, TOrAa Kak B KOHTPONBHEIX obpasuax (6e3 cepebpa) mpn T=965 K npoucxoaur dazoBeIit
nepexon (pomOuueckas — TeTparoHaIGHAs CTPYKTYpa ).
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