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Abstract. Currently, 3D printing and additive technologies are receiving a lot of attention in research centers 

around the world. Since titanium is a chemically active metal, electron beam technologies seem to be the most 

promising for the development of technology for 3D surfacing of metals from titanium-based alloys. In this work, 

the microstructure and mechanical properties of samples obtained with simultaneous feeding of the wire of 

titanium alloy Ti-6Al-4V and powder mixture (Ti + TiC) in the process of 3D printing were investigated. 

 

ȼвɟɞɟɧɢɟ. ɋɨɜɪɟɦɟɧɧɵɟ ɬɟɦɩɵ ɪɚɡɜɢɬɢɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɬɪɟɛɭɸɬ ɜɵɛɨɪɚ ɬɟɯɧɨɥɨɝɢɣ 

ɩɪɨɢɡɜɨɞɫɬɜɚ, ɬɪɟɛɭɸɳɢɯ ɧɚɢɦɟɧɶɲɢɯ ɡɚɬɪɚɬ ɢ ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɤɪɚɬɱɚɣɲɢɟ ɫɪɨɤɢ [1]. ɇɚɪɹɞɭ ɫ ɧɨɜɵɦɢ 

ɢ ɩɟɪɟɞɨɜɵɦɢ ɬɟɯɧɨɥɨɝɢɹɦɢ ɦɨɠɧɨ ɨɬɦɟɬɢɬɶ ɛɵɫɬɪɨɟ ɪɚɡɜɢɬɢɟ ɚɞɞɢɬɢɜɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɩɨɡɜɨɥɹɸɳɢɯ 

ɫɨɡɞɚɜɚɬɶ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɢɡɞɟɥɢɹ ɭɧɢɤɚɥɶɧɨɣ ɮɨɪɦɵ. Ɇɟɬɨɞɚɦɢ ɚɞɞɢɬɢɜɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɫɨɡɞɚɸɬɫɹ 

ɢɡɞɟɥɢɹ ɡɚ ɫɱɟɬ ɩɨɫɥɨɣɧɨɝɨ ɞɨɛɚɜɥɟɧɢɹ ɪɚɫɯɨɞɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɤɨɬɨɪɵɣ ɫɩɥɚɜɥɹɸɬ ɥɚɡɟɪɨɦ ɢɥɢ 

ɷɥɟɤɬɪɨɧɧɵɦ ɥɭɱɨɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɟɬɨɞɚ ɩɟɱɚɬɢ. Ɉɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɦɟɬɨɞɨɜ 

ɚɞɞɢɬɢɜɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɹɜɥɹɟɬɫɹ ɷɥɟɤɬɪɨɧɧɨ-ɥɭɱɟɜɨɟ ɩɥɚɜɥɟɧɢɟ ɩɪɨɜɨɥɨɤɢ (Electron Beam Freeform 

Fabrication – EBF3). ɉɪɟɢɦɭɳɟɫɬɜɚɦɢ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɹɜɥɹɟɬɫɹ ɞɟɲɟɜɢɡɧɚ ɢɡɝɨɬɨɜɥɟɧɢɹ ɞɟɬɚɥɟɣ, ɬɚɤ ɤɚɤ 

ɨɬɯɨɞɵ ɜɨ ɜɪɟɦɹ ɩɟɱɚɬɢ ɩɪɚɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɸɬ, ɬɚɤɠɟ ɞɨɜɨɥɶɧɨ ɜɵɫɨɤɚɹ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ 

ɬɟɯɧɨɥɨɝɢɹɦɢ, ɫɤɨɪɨɫɬɶ ɫɨɡɞɚɧɢɹ ɨɛɴɟɤɬɚ [2]. Ɉɞɧɢɦ ɢɡ ɧɟɞɨɫɬɚɬɤɨɜ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɹɜɥɹɟɬɫɹ 

ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟɨɞɧɨɪɨɞɧɨɣ ɫɬɪɭɤɬɭɪɵ ɫɨ ɫɬɨɥɛɱɚɬɵɦɢ ɡɟɪɧɚɦɢ, ɧɚɩɪɚɜɥɟɧɢɟ ɪɨɫɬɚ ɤɨɬɨɪɵɯ ɫɨɜɩɚɞɚɟɬ 

ɫ ɧɚɩɪɚɜɥɟɧɢɟɦ ɩɨɫɬɪɨɟɧɢɹ ɢɡɞɟɥɢɣ. ɉɨɫɥɟɞɧɟɟ ɧɟɝɚɬɢɜɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜɚɯ 3D-

ɧɚɩɟɱɚɬɚɧɧɵɯ ɢɡɞɟɥɢɣ. Ɉɞɧɢɦ ɢɡ ɜɨɡɦɨɠɧɵɯ ɜɚɪɢɚɧɬɨɜ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɪɨɫɬ ɡɟɪɧɚ, ɚ ɬɚɤɠɟ ɫɮɨɪɦɢɪɨɜɚɬɶ 

ɨɞɧɨɪɨɞɧɭɸ ɦɢɤɪɨɫɬɪɭɤɬɭɪɭ ɜ ɩɪɨɰɟɫɫɟ 3D-ɩɟɱɚɬɢ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɜɵɫɢɬɶ ɦɟɯɚɧɢɱɟɫɤɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢɡɞɟɥɢɣ, ɹɜɥɹɟɬɫɹ ɨɞɧɨɜɪɟɦɟɧɧɚɹ ɩɨɞɚɱɚ ɩɨɪɨɲɤɨɜɨɣ ɫɦɟɫɢ ɜ ɜɚɧɧɭ ɪɚɫɩɥɚɜɚ ɩɪɢ 

ɫɨɡɞɚɧɢɢ 3D-ɧɚɩɟɱɚɬɚɧɧɵɯ ɢɡɞɟɥɢɣ ɦɟɬɨɞɨɦ ɷɥɟɤɬɪɨɧɧɨ-ɥɭɱɟɜɨɝɨ ɩɥɚɜɥɟɧɢɹ ɩɪɨɜɨɥɨɤɢ (EBF3) ɢɡ 
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ɬɢɬɚɧɨɜɨɝɨ ɫɩɥɚɜɚ Ti-6Al-4V. Цɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɥɨɫɶ ɢɫɫɥɟɞɨɜɚɧɢɟ ɫɬɪɭɤɬɭɪɵ ɢ ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ 

ɨɛɪɚɡɰɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɦɟɬɨɞɨɦ EBF3 ɩɪɨɜɨɥɨɤɢ ɢɡ ɬɢɬɚɧɨɜɨɝɨ ɫɩɥɚɜɚ Ti-6Al-4V ɫ ɞɨɛɚɜɥɟɧɢɟɦ 

ɩɨɪɨɲɤɨɜɨɣ ɫɦɟɫɢ Ti+TiC ɜ ɩɪɨɰɟɫɫɟ 3D-ɩɟɱɚɬɢ. 

Ɇɚɬɟрɢɚɥɵ ɢ ɦɟɬɨɞɵ. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɢɡɞɟɥɢɣ, ɢɡ ɤɨɬɨɪɵɯ ɜ ɞɚɥɶɧɟɣɲɟɦ ɢɡɝɨɬɚɜɥɢɜɚɥɢɫɶ 

ɨɛɪɚɡɰɵ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ ɧɚ ɭɫɬɚɧɨɜɤɟ ɗɅɍ-9 (ɂɎɉɆ ɋɈ ɊȺɇ, ɝ. Ɍɨɦɫɤ). 

ɉɨɪɨɲɤɨɜɵɟ ɫɦɟɫɢ ɫɨɫɬɚɜɚ Ti+TiC ɫɦɟɲɢɜɚɥɢ ɜ ɞɜɭɯ ɩɪɨɩɨɪɰɢɹɯ, ɫ ɩɨɦɨɳɶɸ ɲɚɪɨɜɨɣ ɦɟɥɶɧɢɰɵ 8000M 

Mixer/Mill (ɇɂ Ɍɉɍ, ɝ. Ɍɨɦɫɤ), ɨɛɴɟɦɧɚɹ ɞɨɥɹ TiC ɫɨɫɬɚɜɢɥɚ (2 ɢ 4% ɜɟɫ.). Ɇɢɤɪɨɫɬɪɭɤɬɭɪɭ ɨɛɪɚɡɨɜ 

ɢɡɭɱɚɥɢ ɧɚ ɨɩɬɢɱɟɫɤɨɦ ɦɢɤɪɨɫɤɨɩɟ ZEISS AXIOVERT 40 ɆȺɌ. Ɇɢɤɪɨɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɥɢ ɧɚ 

ɬɜɟɪɞɨɦɟɪɟ ɉɆɌ-3 ɩɪɢ ɧɚɝɪɭɡɤɟ 50 ɝɪɚɦɦ. ɂɫɩɵɬɚɧɢɹ ɧɚ ɨɞɧɨɨɫɧɨɟ ɫɬɚɬɢɱɟɫɤɨɟ ɪɚɫɬɹɠɟɧɢɟ ɩɪɨɜɨɞɢɥɢ 

ɧɚ ɢɫɩɵɬɚɬɟɥɶɧɨɣ ɦɚɲɢɧɟ INSTRON 5582 ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. 

Ɋɟɡɭɥɶɬɚɬɵ. Ɇɟɬɚɥɥɨɝɪɚɮɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɨɛɪɚɡɰɚ, ɩɨɥɭɱɟɧɧɨɝɨ ɦɟɬɨɞɨɦ ɷɥɟɤɬɪɨɧɧɨ-ɥɭɱɟɜɨɝɨ 

ɩɥɚɜɥɟɧɢɹ ɩɪɨɜɨɥɨɤɢ ɢɡ ɬɢɬɚɧɨɜɨɝɨ ɫɩɥɚɜɚ Ti-6Al-4V ɩɨɤɚɡɚɥ, ɱɬɨ ɦɢɤɪɨɫɬɪɭɤɬɭɪɚ ɞɚɧɧɨɝɨ ɨɛɪɚɡɰɚ 

ɫɨɫɬɨɢɬ ɢɡ ɫɬɨɥɛɱɚɬɵɯ ɡɟɪɟɧ (ɪɢɫ.1ɚ), ɩɨɩɟɪɟɱɧɵɣ ɪɚɡɦɟɪ ɤɨɬɨɪɵɯ ɫɨɫɬɚɜɥɹɟɬ 1 ɦɦ, ɚ ɢɯ ɩɪɨɞɨɥɶɧɵɣ 

ɪɚɡɦɟɪ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɜɵɫɨɬɨɣ ɫɨɡɞɚɜɚɟɦɨɝɨ ɢɡɞɟɥɢɹ. ɉɪɢ ɷɥɟɤɬɪɨɧɧɨ-ɥɭɱɟɜɨɦ ɩɥɚɜɥɟɧɢɢ ɩɪɨɜɨɥɨɤɢ ɢɡ 

ɬɢɬɚɧɨɜɨɝɨ ɫɩɥɚɜɚ Ti-6Al-4V ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɩɨɪɨɲɤɨɜɨɣ ɫɦɟɫɢ Ti+TiC ɜ ɜɚɧɧɭ ɪɚɫɩɥɚɜɚ, ɮɨɪɦɢɪɭɟɬɫɹ 

ɫɬɪɭɤɬɭɪɚ ɫ ɪɚɜɧɨɨɫɧɵɦɢ ɡɟɪɧɚɦɢ, ɩɨɩɟɪɟɱɧɵɣ ɪɚɡɦɟɪ ɤɨɬɨɪɵɯ ɜɚɪɶɢɪɭɟɬɫɹ ɨɬ 400 ɞɨ 800 ɦɢɤɪɨɧ (ɪɢɫ.1 

ɛ.). Ɇɟɬɨɞɨɦ ɪɚɫɬɪɨɦɨɜɨɣ ɷɥɟɤɬɪɨɧɧɨɣ ɦɢɤɪɨɫɤɨɩɢɢ, ɛɵɥɨ ɩɨɥɭɱɟɧɨ ɢɡɨɛɪɚɠɟɧɢɟ ɦɢɤɪɨɫɬɪɭɤɬɭɪɵ 

ɨɛɪɚɡɰɚ, ɩɨɥɭɱɟɧɧɨɝɨ ɦɟɬɨɞɨɦ EBF3 ɩɪɨɜɨɥɨɤɢ ɬɢɬɚɧɨɜɨɝɨ ɫɩɥɚɜɚ Ti-6Al-4V  ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɩɨɪɨɲɤɨɜɨɣ 

ɫɦɟɫɢ Ti+TiC, ɤɨɬɨɪɚɹ ɧɚɩɨɦɢɧɚɟɬ ɤɥɚɫɫɢɱɟɫɤɭɸ ɜɢɞɦɚɧɲɬɟɬɬɨɜɭɸ ɫɬɪɭɤɬɭɪɭ (ɪɢɫ.1 ɜ), ɯɚɪɚɤɬɟɪɧɭɸ 

ɞɥɹ ɬɢɬɚɧɨɜɵɯ α+β – ɫɩɥɚɜɨɜ, ɩɨɩɟɪɟɱɧɵɣ ɪɚɡɦɟɪ ɩɥɚɫɬɢɧɨɤ ɫɨɫɬɚɜɥɹɟɬ 1 ɦɢɤɪɨɧ.  

 

     

Рɢɫ. 1. – Оɩɬɢɱɟɫɤɢɟ ɢɡɨɛɪɚɠɟɧɢя ɦɢɤɪɨɫɬɪɭɤɬɭɪы 3D-ɧɚɩɟɱɚɬɚɧɧыɯ ɨɛɪɚɡɰɨɜ ɬɢɬɚɧɨɜɨɝɨ 

ɫɩɥɚɜɚ Ti-6Al-4V, ɩɨɥɭɱɟɧɧыɯ ɦɟɬɨɞɨɦ EBF3 ɩɪɨɜɨɥɨɤɢ (ɚ) ɢ ɦɟɬɨɞɨɦ EBF3 ɩɪɨɜɨɥɨɤɢ ɫ ɞɨɛɚɜɥɟɧɢɟɦ 

ɩɨɪɨɲɤɨɜɨɣ ɫɦɟɫɢ Ti+TiC (ɛ), ɚ ɬɚɤɠɟ РЭМ-ɢɡɨɛɪɚɠɟɧɢɟ ɨɛɪɚɡɰɚ, ɩɨɥɭɱɟɧɧɨɝɨ ɦɟɬɨɞɨɦ EBF3 

ɩɪɨɜɨɥɨɤɢ ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɩɨɪɨɲɤɨɜɨɣ ɫɦɟɫɢ Ti+TiC 

 

ɂɫɩɵɬɚɧɢɹ ɧɚ ɨɞɧɨɨɫɧɨɟ ɫɬɚɬɢɱɟɫɤɨɟ ɪɚɫɬɹɠɟɧɢɟ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɞɥɹ ɨɛɪɚɡɰɚ, ɩɨɥɭɱɟɧɧɨɝɨ ɦɟɬɨɞɨɦ 

EBF3 ɢɡ ɩɪɨɜɨɥɨɤɢ ɬɢɬɚɧɨɜɨɝɨ ɫɩɥɚɜɚ Ti-6Al-4V, ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɫɨɫɬɚɜɢɥ 750 Ɇɉɚ, ɚ ɨɬɧɨɫɢɬɟɥɶɧɨɟ 

ɭɞɥɢɧɟɧɢɟ 7%. Ɉɞɧɨɜɪɟɦɟɧɧɚɹ ɩɨɞɚɱɚ ɩɪɨɜɨɥɨɤɢ ɬɢɬɚɧɨɜɨɝɨ ɫɩɥɚɜɚ Ti-6Al-4V ɢ ɩɨɪɨɲɤɨɜɨɣ ɫɦɟɫɢ 

(Ti+TiC) ɜ ɩɪɨɰɟɫɫɟ 3D-ɩɟɱɚɬɢ, ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɡɧɚɱɟɧɢɹ ɩɪɟɞɟɥɚ ɩɪɨɱɧɨɫɬɢ, ɧɨ ɭɦɟɧɶɲɚɟɬ 

ɩɥɚɫɬɢɱɧɨɫɬɶ ɨɛɪɚɡɰɚ. Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ 2, ɨɛɪɚɡɟɰ ɜ ɤɨɬɨɪɨɦ ɨɛɴɟɦɧɚɹ ɞɨɥɹ ɩɨɪɨɲɤɨɜɨɣ ɫɦɟɫɢ 

(Ti+TiC) ɫɨɫɬɚɜɢɥɚ (2 % ɜɟɫ.), ɭɜɟɥɢɱɢɜɚɟɬ ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɞɨ 880 Ɇɉɚ ɢ ɫɧɢɠɚɟɬ ɩɥɚɫɬɢɱɧɨɫɬɶ ɞɨ 4 %.  

ɛ ɚ 

200 ɦɤɦ 100 ɦɤɦ 

ɜ 

5 ɦɤɦ 
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Ɋɨɫɫɢя, Ɍɨɦɫɤ, 23-26 ɚɩɪеɥя 2019 г. Ɍɨɦ 1. Ɏɢɡɢɤɚ  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Рɢɫ. 2. – Кɪɢɜыɟ ɪɚɫɬяɠɟɧɢя 3D-ɧɚɩɟɱɚɬɚɧɧыɯ ɨɛɪɚɡɰɨɜ, ɩɨɥɭɱɟɧɧыɯ ɦɟɬɨɞɨɦ EBF3 ɢɡ 

ɩɪɨɜɨɥɨɤɢ ɬɢɬɚɧɨɜɨɝɨ ɫɩɥɚɜɚ Ti-6Al-4V (1) ɢ ɬɢɬɚɧɨɜɨɝɨ ɫɩɥɚɜɚ Ti-6Al-4V ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɩɨɪɨɲɤɨɜɨɣ 

ɫɦɟɫɢ Ti+TiC (2%.ɜɟɫ) (2) 

 

ȼ ɪɚɛɨɬɟ ɛɵɥɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɢɡɦɟɪɟɧɚ ɦɢɤɪɨɬɜɟɪɞɨɫɬɶ ɢɫɫɥɟɞɭɟɦɵɯ ɨɛɪɚɡɰɨɜ. Ɂɧɚɱɟɧɢɟ 

ɦɢɤɪɨɬɜɟɪɞɨɫɬɢ ɞɥɹ ɨɛɪɚɡɰɚ, ɩɨɥɭɱɟɧɧɨɝɨ ɦɟɬɨɞɨɦ ɷɥɟɤɬɪɨɧɧɨ-ɥɭɱɟɜɨɝɨ ɩɥɚɜɥɟɧɢɹ ɩɪɨɜɨɥɨɤɢ ɢɡ 

ɬɢɬɚɧɨɜɨɝɨ ɫɩɥɚɜɚ Ti-6Al-4V ɫɨɫɬɚɜɢɥɨ  Ɇɉɚ. Ⱦɨɛɚɜɥɟɧɢɟ ɩɨɪɨɲɤɨɜɨɣ ɫɦɟɫɢ Ti+TiC (2% ɜɟɫ.) 

ɢ (4% ɜɟɫ.) ɩɪɢ ɷɥɟɤɬɪɨɧɧɨ-ɥɭɱɟɜɨɦ ɩɥɚɜɥɟɧɢɢ ɬɢɬɚɧɨɜɨɝɨ ɫɩɥɚɜɚ Ti-6Al-4V, ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ 

ɡɧɚɱɟɧɢɹ ɦɢɤɪɨɬɜɟɪɞɨɫɬɢ ɞɨ  Ɇɉɚ. 

Ɂɚɤɥючɟɧɢɟ. Ɇɢɤɪɨɫɬɪɭɤɬɭɪɚ 3D-ɧɚɩɟɱɚɬɚɧɧɨɝɨ ɨɛɪɚɡɰɚ, ɩɨɥɭɱɟɧɧɨɝɨ ɦɟɬɨɞɨɦ ɷɥɟɤɬɪɨɧɧɨ-

ɥɭɱɟɜɨɝɨ ɩɥɚɜɥɟɧɢɹ ɩɪɨɜɨɥɨɤɢ ɢɡ ɬɢɬɚɧɨɜɨɝɨ ɫɩɥɚɜɚ Ti-6Al-4V, ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɤɪɭɩɧɵɦɢ ɫɬɨɥɛɱɚɬɵɦɢ 

ɡɟɪɧɚɦɢ, ɩɨɩɟɪɟɱɧɵɣ ɪɚɡɦɟɪ ɤɨɬɨɪɵɯ (1 ɦɦ), ɞɨɛɚɜɥɟɧɢɟ ɩɨɪɨɲɤɨɜɨɣ ɫɦɟɫɢ Ti+TiC ɜ ɜɚɧɧɭ ɪɚɫɩɥɚɜɚ, 

ɩɪɢɜɨɞɢɬ ɤ ɩɨɞɚɜɥɟɧɢɸ ɫɬɨɥɛɱɚɬɨɝɨ ɪɨɫɬɚ ɡɟɪɧɚ ɢ ɮɨɪɦɢɪɨɜɚɧɢɸ ɜ 3D-ɧɚɩɟɱɚɬɚɧɧɵɯ ɨɛɪɚɡɰɚɯ 

ɪɚɜɧɨɨɫɧɵɯ ɡɟɪɟɧ, ɫ ɩɥɚɫɬɢɧɱɚɬɨɣ ɦɨɪɮɨɥɨɝɢɟɣ ɜɧɭɬɪɢ. Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɡɦɟɪ ɡɟɪɟɧ (400 ɦɤɦ) 

ɞɨɫɬɢɝɚɟɬɫɹ ɜ ɨɛɪɚɡɰɟ ɫ ɨɛɴɟɦɧɨɣ ɞɨɥɢ TiC (2% ɜɟɫ.) 

Ⱦɨɛɚɜɥɟɧɢɟ ɩɨɪɨɲɤɨɜɨɣ ɫɦɟɫɢ ɫɨɫɬɚɜɚ Ti+TiC, ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɦɟɯɚɧɢɱɟɫɤɢɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ 3D-ɧɚɩɟɱɚɬɚɧɧɵɯ ɨɛɪɚɡɰɨɜ. Ɇɢɤɪɨɬɜɟɪɞɨɫɬɶ ɢ ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ 3D-ɧɚɩɟɱɚɬɚɧɧɨɝɨ 

ɨɛɪɚɡɰɚ, ɩɨɥɭɱɟɧɧɨɝɨ ɦɟɬɨɞɨɦ EBF3 ɩɪɨɜɨɥɨɤɢ ɢɡ ɬɢɬɚɧɨɜɨɝɨ ɫɩɥɚɜɚ Ti-6Al-4V ɫɨɫɬɚɜɥɹɟɬ 3800 Ɇɉɚ ɢ 

750 Ɇɉɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɩɨɫɥɟ ɞɨɛɚɜɥɟɧɢɹ ɩɨɪɨɲɤɨɜɨɣ ɫɦɟɫɢ Ti+TiC (2% ɜɟɫ.) ɜ ɜɚɧɧɭ 

ɪɚɫɩɥɚɜɚ ɡɧɚɱɟɧɢɟ ɦɢɤɪɨɬɜɟɪɞɨɫɬɢ ɢ ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɭɜɟɥɢɱɢɜɚɸɬɫɹ, ɞɨ 6000 Ɇɉɚ ɢ 880 Ɇɉɚ. 
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