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ABSTRACT

The search included preparation samples of high T. superconducting
ceramic for the compound (CrjsCugs)Sry(La; «Cax)CuyO75.0.59+5 When
x = 0,0.1,0.2,0.3 and 0.4 then all the samples have been formed at pressure
5 ton / cnt’ into pellets with diameter 20 mm and thickness (3-3.5) mm
approximately. The solid state sintering method has been used for samples
preparation with effect of different preparation parameters included variation
of sintering temperature T; = (1020,1050,1080 and 1110) #C and sintering
time Ts = (10,15,20 and 25) hr when x = 0 and the partial substitution of
lanthium ion (La™) by calciumion (Ca*?).

The critical temperature has been defined through measurement
variation of electrical resistance as a function to the temperature of the sample
and the oxygen content has been determined by the titration method. Then the
results appeared that the best sintering temperature and time for the
compound (CrysCuys)Sr,La;CuyOg75:5 were T, = 1080 #C and T, = 25 hr,
where the highest critical temperature recorded at these two values was
T. = 97.5 K. Moreover, it was found from results of the partial substitution
effect at sintering temperature and time T, = 1080 #C and T, = 25 hr
respectively that the highest critical temperature was T;= 104 K when x = 0.3,

It means for the compound (Cr sCuq 5)Sr>(Lag ;Cag3)CuyO7 157



The crystal structure of the samples has been examined by using X-Ray

diffraction technique and the results of X-Ray diffraction patterns analysis
indicated that the crystal structure of the samples which appeared the
superconducting state is tetragonal and the values of two axises (a,c) and
volume of unit cell (V) were increased at increasing each of sintering
temperature, sintering time and Ca ion concentration.
The theoretical density (T.D) determination was depended on the molecular
weigh (W) and volume of unit cell (V) for the compound. On the other hand
the apparent density (A.D), apparent porosity (A.P) and water absorption
(W.A) have been measured by application of Archimedes law. On the
contrary from the apparent porosity and water absorption the results showed
decreasing of the theoretical density and apparent density with increasing of
Ca ion concentration in the compound at the superconducting state.

The hardness (H,) has been measured by Vickers method and Young
modulus (Y) through the ultrasonic waves testing. Then the fracture
toughness (K.), fracture energy (F.E) and brittleness (B) determination was
depended on the results measurement of Vickers hardness and Young
modulus. Then the results showed to decreasing the toughness and energy
fracture while brittleness increasing because of decreasing the hardness and
Young modulus with increasing of Ca ion concentration in the compound at

the superconducting state.
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