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The processing of electrical contacts of low electrical resistance constitutes a serious problem 
in the case of high temperature superconducting ceramics. Bad electrical contacts generate an 
important heat flux if the current overcomes several ampere. Moreover, the contacts tend to 
detach during the experiment. To avoid this difficulty, we made a special device, based on the 
elastic steel blades at low temperatures (external adjustment permits total surmount of the 
detach tendency). If the sample has a convenient geometry (bar bells) and the electrical 
contacts are made inside of the little silver paste island, the resistance of the current contacts is 
below 0.1 Ω.  
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1. Introduction 
 
The critical current is a very important characteristic, as it governs the possible practical use 

of a material with high values of Hc2 and Tc. Any fruitful application of a superconductor lies in its 
ability for carrying high currents in the presence of magnetic fields. 
 After the discovery of the superconductors having transition temperatures above liquid 
nitrogen temperature [1-3] there seems to be a wide scope for using these materials for applications 
provided their current carrying capacity is increased on par with conventional superconductors. 
 

 
2. Description of device 
 
The critical current is usually determined by the four probe measuring technique. [4,5]. The 

quality of the contacts has a considerable influence on the results of the measurements, and they must 
accordingly be prepared with great care and implies a special preparation of the samples. 

The classical method of four points determinations is difficult because the current intensities 
are important. The junction sample-electrode presents an important electrical resistance – a result of 
this state is the apparition of a big thermal process on the ends of the sample. Bad electrical contacts 
generate an important heat flux and the contacts tend to detach during the experiment. 

To avoid this difficulty, we made a special device based on the elastic steel blades at low 
temperatures. External adjustment permits total surmount of the detach tendency. The experimental 
arrangement is shown in Fig 1. 
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Fig. 1. Essential geometric elements of the device: 1-Electrodes, 2-Holder (knife) for the  
                      sample, 3-Sample, 4-Steel blades, 5-Exterior adjustable head. 

 
 

The sample (3) is located on a mechanical support (2) machined from cooper inside a glass 
dewar which is filled with liquid nitrogen. 
 The dimensions of the sample are 3 x 3 x 10 mm3. 
 A convenient geometry of the samples is presented  in Fig 2. The electrical contacts are made 
inside of  the little silver paste island. The potential leads are fixed to the sample with silver. The 
current is passed through cooper bands 1 x 15 mm2 section soldered to the cooper electrode. 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2.   1- Holder (knife) for the sample, 2- Sample, 3- Potential contacts. 
  
 

3. Experimental 
  

The superconductor specimens in the YBa2Cu3O7-x system used were fabricated by a powder-
ceramic method. The working configuration for the experiment is show in Fig. 2. 
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 The critical current Ic was determined from the current versus voltage (I-V) characteristics at 
77 K using a criterion of 1 µV/cm. The Jc value was derived from the Ic value using the cross sectional 
area of the ceramic sample. 
 We have doped the superconducting ceramics with BaZrO3 up to 75% wt. and studied the 
changes of some physical property [6]. The most important finding is the enhancement of the critical 
current density (Jc), which has a maximum at around 5% doping level. 
 Fig. 3 indicates the characteristics of the terminal voltage E (µV/cm) versus critical current 
density Jc (A/cm2) for some doping levels. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 3. V-I characteristics of a YBa2Cu3O7-x superconductor sample with BaZrO3 doped. 
 
 
 4. Conclusions 
  

The device presents a simple construction and permits total surmount of the detach the contact 
detaching during the experiment. The resistance of the current contacts as below 0.1 Ω. V-I 
characteristics similarly other methods were obtained. 
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