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The purpose of this work was to establish the laws of the formation of the structural-phase state of 

hypoeutectic composition silumin subjected to irradiation by an intense pulsed electron beam. Silumin 

AK10M2N was used as the study material. The silumin subjected to electron-beam treatment at the “SOLO” 

setup [1] with the following parameters: the energy of accelerated electrons is 17 keV; electron beam energy 

density of 25 J / cm
2
; irradiation pulse duration 150 μs; number of pulses 3; pulse repetition rate 0.3 s

-1
. 

Irradiation was carried out in argon plasma at a pressure of 0.02 Pa. Studies of the elemental and phase 

composition, defective substructure of silumin samples in the cast state and after irradiation with an electron 

beam were carried out using transmission diffraction electron microscopy (JEM 2100F).  

It has been established that, in the cast state, the material under investigation has a multiphase structure, 

represented by aluminum-based solid solution grains, eutectic grains, and intermetallic inclusions. The 

presence in the material of inclusions plate and needle shape significantly reduces the performance 

characteristics of the material [2]. The irradiation of silumin with an electron beam leads to the melting of the 

surface layer up to 35 μm thick and to the dissolution of inclusions of the second phase. Subsequent high-

speed crystallization is accompanied by the formation of a cellular structure (Fig. 1, a). Nanosized particles 

of the second phase are located in the volume of cells and along their boundaries (Fig. 1, b – d). It is shown 

that the formation of a submicro-nanoscale multiphase structure leads to an increase in the wear resistance of 

the material by ≈1.7 times, microhardness - by ≈1.2 times. 

 

Fig. 1. Electron-microscopic image of silumin structure subjected to irradiation by an intense pulsed electron beam; a - bright field; b 

–d dark fields obtained in silicon reflexes. 
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