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Hardness was determined at load of 10, 20 and 30N while microhardness at load of 100g. 
Microhardness measurements were done on the PMT-3 microscope hardness meter. All 
measurements were done in three points for each sample. Electrical conductivity measurements 
were carried out on "Institute dr. Förster SIGMATEST 2.06"device.   

Composition and mass of selected as-cast alloys are presented in Table 1. 

Table 1 - Composition and mass of investigated alloy samples 
Sample XCu XAl XAg mCu mAl mAg 

Cu20Al40Ag40 0,2 0,4 0,4 0,5720 0,4858 1,9422 

Cu40Al30Ag30 0,4 0,3 0,3 1,1575 0,3686 1,4738 

Cu60Al20Ag20 0,6 0,2 0,2 1,7570 0,2487 0,9943 

Cu80Al10Ag10 0,8 0,1 0,1 2,3710 0,1258 0,5031 

 

3. RESULTS AND DISCUSION 

Selected alloys were located in section with variable molar ratio of Cu and equal molar ratios of 
Ag and Al, in ternary Cu-Al-Ag system, i.e. in the area along Ag0.5Al0.5-Cu vertical 
section,according to their chemical compositions. Micrographs of investigated sample alloys, 
obtained by optical light microscopy are presented in Figure 1. 

 

a) b)  

c)  

Figure 1. Microstructure of selected alloy samples (magnification 500x): a) Cu40Al30Ag30,  

b) Cu60Al20Ag20,c) Cu80Al10Ag10 

3.1 Hardness measurements 

Obtained results of the hardness measurement of the investigated sample alloys are shown in 
Table 2.The fact that various loads have been used for different samples leads to the 
conclusionthat the maximal hardness value is measured at the sample alloyCu40Al30Ag30 at a 
load of 30 kg. 
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Table 2 - Results of the hardness measurements for selected alloy samples  
Sample HV 

Cu20Al40Ag40 284(HV20) 

Cu40Al30Ag30 299(HV30) 

Cu60Al20Ag20 149(HV10) 

Cu80Al10Ag10 87,3 (HV10) 

 

3.2 Microhardness measurements 

Microhardness measurements of the selected sample alloys was carried out at a load of 100 g. 
Obtained results of the microhardness measurement of the investigated samples are presented in 
Table 3. 

Table 3 - Results of the microhardness measurements for selected alloy samples  

Sample 
 HV0.1 

Measuring 
point 1 

Measuring 
point 2 

Measuring 
point 3 

Mean values 

Cu40Al30Ag30 102 81 116 100 
Cu60Al20Ag20 211 198 216 208 
Cu80Al10Ag10 144 136 169 150 

 

The maximum value ofmicrohardnesswas determined for the Cu60Al20Ag20 alloy sample and 
minimal for the alloy Cu40Al30Ag30. 

 

3.3Determination of electrical conductivity 

Values of electrical conductivity were determined only for sample alloy Cu60Al20Ag20. 

Table 4 - Results of electrical conductivity measurements 
Alloy Electrical conductivity (MS/m) 

 Measured values Mean value 
Cu60Al20Ag20 6.5 6.1 7.1 6.566 

 

4. CONCLUSION 

As additional methods of characterization,hardness,microhardness and electrical conductivity 
measurements for selected as-cast alloys of the ternary Cu-Al-Ag system with variable molar 
ratio of Cu and equal molar ratios of Ag and Al,were carried out, too. Hardness and 
microhardness measurements were done by Vickers standard method. Loads of 10, 20 and 30 kg 
were used for hardness measurements. The maximal measured hardness value is obtained for 
sample Cu40Al30Ag30at load of 30 kg. Maximal microhardness was determined for the sample 
Cu60Al20Ag20 and minimal for Cu40Al30Ag30 alloy sample.Electrical conductivity was determined 
only for sample alloy Cu60Al20Ag20and its value was 6.566 MS/m. 
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