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The sintering process compresses or densifies the powder particles to obtain solid samples from powders 

[1]. In this sense, two sintering routs were carried out this study, conventional and electromagnetic-

induction sintering. The conventional sintering consists of compacting in the powders by uniaxial 

pressure, and later, heats the samples in a furnace for long periods. The electromagnetic-induction 

sintering consists of heating and applying uniaxial pressure at the same time in the powders during short 

periods. Both routes present different effects in the systems presented in this work due principally to the 

high-entropy alloys consist of at least five elements,[2] and the difference between the melting point of 

each element that forms the alloy is very different. 

The (AlCuNi)80Sn10Zn10 and (AlCuNi)70Sn15Zn15 systems were studied. For conventional sintering, the 

powders were compacted with a uniaxial pressure of 1.5 Gpa for 5 min using a die with a diameter of 6.4 

mm. Posteriorly, the samples were heated at 550 °C and 500°C for (AlCuNi)80Sn10Zn10 and 

(AlCuNi)70Sn15Zn15 systems, respectively, both for 10 h under argon atmosphere. For electromagnetic-

induction sintering, heating of samples for 10 and 5 min were evaluated in temperatures and pressure 

similar to mentioned for conventional sintering. X-Rays Diffraction (XRD), Scanning electron 

microscopy (SEM) and Transmission electron microscopy (TEM) were carried out the characterization of 

structure and microstructure. Vickers micro-hardness test was used to evaluate the mechanical properties. 

All samples were prepared using conventional micrographic technics. 

The samples were sintering effectively by both routes. However, they present differences in their hardness 

according to the sintering route. It is shown in Figure 1 that both systems are a multiphasic FCC and BCC 

structure. Also, At long periods of heating, the hardness decreases as is shown in Figure 2, owing to the 

increase in particle size, which increases with temperature. 
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Figure 1. TEM Micrographs and corresponding SAED of (AlCuNi)80Sn10Zn10, a) Conventional 

sintering by 10 hours and b) electromagnetic-induction sintering by 10 min 

 
Figure 2. Comparison of microhardness values obtained in the samples trough conventional sintering and 

electromagnetic-induction sintering 
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