ABSTRACT

The present research work elucidates the synthesis, sintering
characteristics and fabrication  of high temperature ceramic

conducting materials.
A new techniqgue called pyrophoric process has been developed
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Tc svnthesise ultrafine powders of 7Y-Ba-Cu-oxide. The uitrafine
owders require minimum processing patrameters (temperature and
time; Tor calcination and sintering, compared to the other
processes as, conventional ceramic process o coprecipitailon
technigque, to fabricate high density YBCO superconductors.
rRate of densification decreases with the increase of pO, and
in1tiral particle size of the green compacts. The activation energy
for s1ntering and sintering kinetic parameter 1s dependent on the
parcicie s3tze of the compacts and pOz. With the 1increase of
particie aizes 1n compacts and pO:z, the mecharism of mass traiisport

chianges Trom voiume/grain boundary diffusion to surface diffusion,
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‘eads o lower activation energy as well as lower rate of
aensification. The sintering behaviour of the YBCO powder compacts
unager dittrerent 00?75 and 1n the presence of excess cations 1i.e.
73+, Baz+ and Cuz+ suggest that a complex diffusion mechanism of Cu
and O may be the rate controlling factor for sintering. Sintering
of  unreacted stoichiometric mixture exhibits low activation
energles due to coaiescence of the grains and reaction aided
densification. The weak 11nk nature between grain boundaries has
D&
f

N obs

o

erved to be S-I-35 type when sintered in argon, S-I-N-S type
 Lthe air sintered samples and S-N-S type for the oxygen sintered
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samples. The variation of the nature of the weak 1inks 1is due to
formatlonXoxygen deficirent grain boundaries.

Addition of stlver Jlowers the sintering temperature and
formatiorn of Ag layer between the TBCO grains controls the
51ntering and superconducting behaviour of YBCO-Ag composites.
Increased rate of grain growth has been observed after a certain
dernsification, 80% of the theoretical de ty, 1n vBaCuO-Ag, , tape
cast py doctor blade tec nnigue.

vrasis oriented YBCO (123) whiskers has been synthesised to



fapricate whisker reinforced YBCO composite, which show partial oc-

axis orientation after sintering and a Jc value of 1440 A/cm” at
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7K.
Laser beam irradiation of 124 peliets cause melting of the
surface upto a depth of = 30 um with precipitation of CuC and 123

ting to 1173 K and subseqdent oxygenation
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. This ijayer on
3 K for 20 hrs. b
3000 A/cme at 77 K.
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come superconducting and exhibit a JC of

Acicular growth has been observed 1nh 123 samples after laser
peam irradiation. The size of the acicular grains increases with
the power of the incident laser beam. The acicular growth has been
observed around the pores which have led us to conclude that the
directional melting and solidification occur as the pore surfaces
act as efficient heat s1nks. 3Superconducting properties of tThe
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imen are improved after laser i1rradiation and oxygenation due

ct

o the acicular growth.
Evaporation of 81, Sr and Pb has been observed during

sintering of BPSCCO superconductors, which has been minimised by
covering the peli
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wilth the same powder of BPSCCOG  during
sintering. Presence ot Ag in BPSCCO matrix lowers the melting point
and hence enhances the rate of evaporation. This Jowering of

meiting point 1s due to formation of CuO-PbO-Ag eutectic which
mejts at about 993 K. The inter-reaction between Ag cladding and

BPSCCO at the 1interface has been minimised by reducing sintering
time and temperature to fabricate Ag sheathed BPSCCO tapes, with
J_ values » 3000 A/cm® at 77 K.
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A new orthorhombic phase with iattice constants a = 4.28 A,

4 R has been found To be co—-existing with
m cuprate phase (123) 1n the 7vBa._Cu Pl
2 p x

b = 4.34 K and ¢ = 12.8
the conventional yttriu
superconductor. The presence of Pb 1ncr2ases Cuz+ valence state and

1S possibly responsible for a jower Te (R=0) (80 K).



