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ABSTRACT

In the experiment, Orelationship between current and voltage of Gd-Ba-Cu-O superconductor
was measured at 77K. It was found that negative resistance phenomena were occurred. It was also
found that the factors that influenced the voltage during the negative resistance phenomena and
critical current were sinteriﬁg temperature and pressure used in sample forming process.First,
four sintering temperatures, i.e., 9300C, 9500C, 970°C and 990°C were studied. In each, It was
revealed that the temperature of 930°C showed the highest critical current. It could be concluded
that the higher the temperature, the lower the critical current. The voltage during the occurrence
of the negative resistance was maximized at 970°C.

The second dependent variable was the sintering pressure at 0.4, 0.6,0.8,1.0 and 1.2 tons. It
was found that the critical current and the voltage during the occurrence of the negative resistance
were increased depending on the increasing of the pressure.

In this thesis, moreover the Gd-Ba-Cu-O superconductor macro model was proposed in order
to explain the relationship between the current and voltage, also the negative resistance
phenomena were included. Besides, to support the model the magnetic field was taken into
account as an extraneous variable to the superconductor samples and the relationship between the
current and voltage were measured. Apart from this, it was shown that the macro model could

harmoniously explain all findings.
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YBa,Cu,0, , a¥ GdBa,Cu,0,

510) A ganaeumal (*a) gainen (Cu)
Y 88.905 1,509 2,927
Gd 157.26 1,312+ 15 3,270
Ba 137.34 725+ 5 1,637
Cu 63.546 1,083 2,538
0 15.99 -218.8 -183
12.011 3,827 3,727
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