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ширина 25 мм, длины соответствовали длинам образцов. Особенностями аморфных 

металлических сплавов являются их высокий уровень вязкости, твердость и прочность, 

повышенная устойчивость к коррозии, что позволяет их использование в разных отраслях [2]. 

Следуя подготовленному плану, будут проведены серии предварительных механических 

испытаний с макетными образцами, для определения отслаивания, хрупкости, влагостойкости 

клеевых соединений. Образцы будут помещены в емкость с водой так, чтобы они были 

полностью покрыты водой. Они будут выдержаны 48 часов в воде температурой (20 ± 2) °С. 

После этого образцы вынимаются из воды, одна часть просушивается сразу, другая часть 

будет высушена при комнатной температуре 22°С. А также несколько образцов поместим в 

кипящую воду на 3 часа, после чего охладим проточной водой в течение получаса [3]. 

Предварительные механические испытания позволят разработать алгоритм проведения 

основных испытаний. 
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Abstract. The aim of the work is to study the effect of electron beam irradiation on the change 

in fractography of fractures of destroyed samples. As a result of studies of samples of the AK5M2 

surface-modified Ti alloy, a rational mode of electron beam processing was revealed, leading to the 

formation of a structure in the surface layer characterized by increased mechanical properties. 
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The requirements for the quality of preparation, properties and characteristics of the surface 

layers of critical products are steadily increasing. Aluminum alloys of the aluminum-silicon system 

are most widely used in the automotive and aerospace industries [1]. The properties of the surface 

layers of products used in these industries should ensure high reliability and wear resistance. Thus, 

this work is relevant. The aim of the work is to study the effect of electron beam irradiation (with 

different electron beam energy density Es = 10,20,30,40,50 J/cm2[2]) on the AK5M2 alloy with a 

surface modified Ti layer, namely, on the change in fractography of fractures of destroyed samples. 

The fractography of the fracture surface of samples obtained as a result of uniaxial stretching 

has been studied using SEM analysis (Philips SEM-515)[3]. The dependence of changes in the 

deformation characteristics and structure of the fracture surface on the EPO modes is revealed. 

Analysis of the fracture of alloy samples irradiated with an electron beam energy density of 10 

J/cm2 showed a stepped type of microrelief of the fracture surface, characteristic of a brittle fracture. 

Microrelief: ash-gray, without gloss. The alleged cause of the stepped relief may be a chip along the 

borders of the twins. 

With an increase in the energy density of the electron beam to 20 J/cm2, the deposited Ti layer 

becomes more homogeneous with the surface of the AK5M2 alloy. The size of the steps and ridges 

on the fracture surface ranges from 40 to 70 microns. The sprayed layer is about 20 microns. 

The morphology of the fracture surface of an alloy sample irradiated with an electron beam 
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energy density of 30 J/cm2 reveals the smallest stepwise microrelief of the fracture, compared with 

the fractures of the samples obtained under the two previous modes. The sprayed layer is 20-23 

microns. The fracture structure becomes more uniform, without pronounced ridges and steps. The 

formation of a cellular structure of the fracture, with cell sizes from 0.5 microns, pits (micro-

deepening) inside the fracture was revealed. 

An increase in the electron beam energy density to 40 J/cm2, led to the formation of an 

inhomogeneous fracture surface, compared with the surface obtained during processing with an 

electron beam energy density of 30 J/cm2. The sprayed layer is 20-50 microns. In the surface of the 

sprayed layer, depressions (presumably cracks) are revealed, which may be the focus of destruction 

of the material. The morphology of the fracture of the sample irradiated with the maximum (from the 

presented modes) value of the electron beam energy of 50 J/cm2 has a diverse structure, including 

cracks, various recesses and protrusions. The sprayed layer is heterogeneous. 

As a result of studies of samples of the AK5M2 surface-modified Ti alloy, a rational mode of 

electron beam processing was revealed, leading to the formation of a structure in the surface layer 

characterized by increased mechanical properties.  
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