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ABSTRACT 
The investigation of magnetic susceptibility in binary amorphous Zr35Ni65, Zr40Ni60, Zr35Cu65 and 
Zr40Cu60  systems was reported in this paper. 
The alloys and amorphous ribbons by melt spinning method were produced in the Laboratory for 
Pyisics of Metals at the Faculty of Sciences, Dept. Physics, Sarajevo. 
The tests were conducted in temperature range from 80K to 250K by investigation the temperature 
dependence on the magnetic susceptibility. For this investigation was used a special sensitive method 
for measuring ac magnetic susceptibility which enabled a simultaneous measurement of the real and 
the imaginary component of the susceptibility.  
The research is fundamental, i.e. belongs to physics of the solid state. 
The obtained results are graphically presented. 
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1. INTRODUCTION 
The alloys for the production amorphous systems were made into a vacuum electrical-arc furnace in 
atmospheric argon. The composition of the alloys is:  

- Zr35Ni65 (Zr: 35 at.%; Ni: 65 at.%),  
- Zr40Ni60 (Zr: 40 at.%; Ni: 60 at.%),  
- Zr35Cu65 (Zr: 35 at.%; Cu: 65 at.%),  
- Zr40Cu60 (Zr: 40 at.%; Cu: 60 at.%). 

Melt-spinning method has been used to obtain amorphous metal systems in the form of metal ribbons. 
The magnetic susceptibility is the complex variable, because it is a response of the system on the 
external magnetic field and has the time shift. This was the reason why we decided to use the 
induction method, ″ac technique ″ to measure the magnetic susceptibility [1]. 
The real component of the magnetic susceptibility is connected with the dispersion effects, while the 
imaginary component of the susceptibility describes the energy changes in the system. If the magnetic 
system is placed in a spiral, then the real component of the magnetic susceptibility directly affects the 
inductivity of the spiral, while the imaginary component affects its Ohm resistance.  
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2. EXPERIMENTAL  INVESTIGATIONS 
The susceptometer [1] used for measurement of the temperature dependence on the ac magnetic 
susceptibility.  

From the relation  V   = sample ti
S e

dH
dMHNSi ωωμ 00 (μV) one can see that the voltage on the sample 

is proportional to the susceptibility.  
In this paper, ac magnetic susceptibility is numerically expressed in relative units, since for the 
purpose of relaxation process monitoring, it is sufficient to know the value proportional to the ac 
magnetic susceptibility.Voltage on the sample [1] is proportional to the susceptibility. 
The experiment [1] was completely computer controlled. The data were collected at determined time 
intervals, stored in the computer for subsequent use and presented graphically. 
 
3. RESULTS  AND CONCLUSIONS 
Based on the analysis of the obtained results for the dependence of the magnetic susceptibility on the 
temperature of samples Zr35Ni65, Zr40Ni60, Zr35Cu65, Zr40Cu60 the following conclusions can be 
drawn: 
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                                        a)                                                                                b) 

Figure 1. Real and imaginary component of magnetic susceptibility of the amorphous metal 
system as a function of temperature 

 
1. The obtained alloys and samples were paramagnetics in temperature range from 80K to room 

temperature. Zr is paramagnetic, Ni is feromagnetic and Cu is diamagnetic. 
2. Zr35Ni65 alloy has higher magnetic susceptibility than Zr40Ni60 alloy, (Fig.1 a) ). 
3. Value of the imaginary component of the magnetic susceptibility (the stabilization of 

energy) of Zr35Ni65 and Zr40Ni60 alloys was almost identical (Fig.1 b). 
4. Zr40Cu60 alloy has higher magnetic susceptibility than Zr35Cu65 alloy (Fig.2 a), 
5. Value of the imaginary component of the magnetic susceptibility (the stabilization of 

energy ) of the Zr40Cu60 and Zr35Cu65 alloys was almost identical (Fig.2 b) ), 
6. Zr40Ni60 alloy has higher magnetic susceptibility than Zr40Cu60 alloy (Fig.3 a), 
7. Value of the imaginary component of the magnetic susceptibility (the stabilization of 

energy ) of Zr40Ni60 and Zr40Cu60 alloys was almost identical (Fig.3 b), 
8. Zr35Ni65 alloy has higher magnetic susceptibility than Zr35Cu65 (Fig.3 c), and 
9. Value of the imaginary component of the magnetic susceptibility (the stabilization of 

energy) of the Zr35Ni65 and Zr35Cu65 alloys was almost identical (Fig.3 d). 
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Figure 2. Real and imaginary component of magnetic susceptibility of the amorphous metal 
system as a function of temperature 
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c) d) 

 
Figure 3. Real and imaginary component of magnetic susceptibility of the amorphous metal 

system as a function of temperature 
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