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ɦɧɨɝɢɯ ɦɟɫɬɚɯ ɨɧɚ ɜɵɯɨɞɢɬ ɧɚ ɝɪɚɧɢɰɭ ɦɟɠɞɭ ɚɥɸɦɢɧɢɟɦ ɢ ɨɫɧɨɜɧɵɦ ɦɟɬɚɥɥɨɦ, ɬɨ ɟɫɬɶ ɨɬɫɥɨɟɧɢɟ 
ɩɨɤɪɵɬɢɹ ɩɪɨɢɫɯɨɞɢɬ ɧɚ ɝɪɚɧɢɰɟ ɚɥɸɦɢɧɢɟɜɵɣ ɩɨɞɫɥɨɣ - ɨɫɧɨɜɧɨɣ ɦɟɬɚɥɥ. Ɍɪɟɳɢɧɵ ɜ ɩɨɪɨɲɤɨɜɨɦ 
ɫɥɨɟ ɩɪɨɯɨɞɹɬ ɩɨ ɝɪɚɧɢɰɚɦ ɱɚɫɬɢɰ ɦɟɠɞɭ ɨɬɞɟɥɶɧɵɦɢ ɧɟɫɩɥɨɲɧɨɫɬɹɦɢ ɢ ɜɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ 
ɬɨɪɦɨɡɹɬɫɹ ɜɧɭɬɪɢ ɫɥɨɹ ɧɚ ɧɟɨɤɢɫɥɟɧɧɵɯ ɝɪɚɧɢɰɚɯ. ɍɝɨɥ ɦɟɠɞɭ ɧɚɩɪɚɜɥɟɧɢɟɦ ɬɪɟɳɢɧ ɢ ɝɪɚɧɢɰɟɣ 
ɦɟɧɹɟɬɫɹ ɨɬ 0 ɞɨ 450, ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɧɚɛɥɸɞɚɟɬɫɹ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ. Ɂɨɧɚ ɪɚɡɪɭɲɟɧɢɹ 
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɨɜɵɲɟɧɧɨɣ ɩɥɚɫɬɢɱɧɨɫɬɶɸ, ɜɢɞɧɵ "ɹɡɵɤɢ", ɫɮɨɪɦɢɪɨɜɚɧɧɵɟ ɤɨɧɝɥɨɦɟɪɚɬɨɦ 
ɱɚɫɬɢɱɟɤ, ɨɬɨɪɨɱɟɧɧɵɯ ɨɤɢɫɥɟɧɧɵɦɢ ɝɪɚɧɢɰɚɦɢ ɢ ɧɟɫɩɥɨɲɧɨɫɬɹɦɢ. 

Ɇɢɤɪɨɫɬɪɭɤɬɭɪɚ ɜ ɡɨɧɟ ɪɚɡɪɭɲɟɧɢɹ ɩɨɫɥɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɨɛɪɚɛɨɬɨɤ ɢɦɟɟɬ ɫɭɳɟɫɬɜɟɧɧɵɟ 
ɨɬɥɢɱɢɹ ɨɬ ɧɟɨɛɪɚɛɨɬɚɧɧɵɯ ɩɨɤɪɵɬɢɣ. Ɍɚɤ, ɩɨɫɥɟ ɨɛɟɢɯ ɨɛɪɚɛɨɬɨɤ ɩɪɨɞɨɥɶɧɚɹ ɦɚɝɢɫɬɪɚɥɶɧɚɹ 
ɬɪɟɳɢɧɚ ɩɪɨɯɨɞɢɬ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨ ɰɟɧɬɪɭ ɚɥɸɦɢɧɢɟɜɨɝɨ ɩɨɞɫɥɨɹ. Ɉɧɚ ɛɨɥɟɟ ɪɚɡɜɟɬɜɥɟɧɚ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɢɫɯɨɞɧɵɦ ɫɥɭɱɚɟɦ ɢ ɢɦɟɟɬ ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɪɚɡɪɵɜɨɜ. ɗɬɨ ɩɨɞɬɜɟɪɠɞɚɟɬ ɩɨɜɵɲɟɧɧɭɸ 
ɩɪɨɱɧɨɫɬɶ ɫɰɟɩɥɟɧɢɹ ɧɚ ɝɪɚɧɢɰɟ ɚɥɸɦɢɧɢɣ - ɨɫɧɨɜɧɨɣ ɦɟɬɚɥɥ. ɇɚɩɵɥɟɧɧɨɟ ɩɨɤɪɵɬɢɟ ɪɚɡɪɭɲɚɟɬɫɹ 
ɛɨɥɟɟ ɯɪɭɩɤɨ, ɨ ɱɟɦ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɜɵɫɨɤɚɹ ɩɥɨɬɧɨɫɬɶ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɬɪɟɳɢɧ, ɩɪɨɯɨɞɹɳɢɯ 
ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɩɥɨɫɤɨɫɬɢ ɧɚɩɵɥɟɧɢɹ. Ʉɪɨɦɟ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɯ ɟɫɬɶ ɬɚɤɠɟ ɢ ɩɪɨɞɨɥɶɧɵɟ 
ɬɪɟɳɢɧɵ, ɨɫɨɛɟɧɧɨ ɜ ɡɨɧɟ ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ ɪɚɡɪɭɲɟɧɢɹ. ɏɚɪɚɤɬɟɪ ɩɪɨɯɨɠɞɟɧɢɹ ɬɪɟɳɢɧ ɩɨ ɩɨɤɪɵɬɢɸ 
ɩɨɞɬɜɟɪɠɞɚɟɬ ɩɨɜɵɲɟɧɧɨɟ ɨɯɪɭɩɱɢɜɚɧɢɟ ɝɪɚɧɢɰ ɡɟɪɟɧ ɩɪɢ ɨɤɢɫɥɟɧɢɢ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɣ ɨɬɠɢɝ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɦɟɧɹɟɬ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɩɨɤɪɵɬɢɣ ɩɪɢ ɚɛɪɚɡɢɜɧɨɦ 
ɢɡɧɚɲɢɜɚɧɢɢ. ɉɨɫɥɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɰɟɦɟɧɬɚɰɢɢ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɫɬɚɧɨɜɢɬɫɹ ɧɚɦɧɨɝɨ ɧɢɠɟ ɜ 
ɫɪɚɜɧɟɧɢɢ ɫ ɢɫɯɨɞɧɵɦ ɫɨɫɬɨɹɧɢɟɦ ɢ ɨɬɠɢɝɨɦ, ɱɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɭɦɟɧɶɲɟɧɢɟɦ ɩɪɨɱɧɨɫɬɢ ɫɜɹɡɢ ɦɟɠɞɭ 
ɱɚɫɬɢɰɚɦɢ ɩɨɤɪɵɬɢɹ ɢɡ-ɡɚ ɢɧɬɟɧɫɢɜɧɨɝɨ ɨɤɢɫɥɟɧɢɹ ɢɯ ɝɪɚɧɢɰ. ɉɨɬɟɪɹ ɦɚɫɫɵ, ɤɨɬɨɪɚɹ ɜ ɢɫɫɥɟɞɨɜɚɧɢɢ 
ɹɜɥɹɥɚɫɶ ɤɪɢɬɟɪɢɟɦ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ, ɪɟɡɤɨ ɜɨɡɪɚɫɬɚɥɚ ɩɪɢ ɦɚɫɫɨɜɨɦ ɨɬɪɵɜɟ ɱɚɫɬɢɰ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɨɛɪɚɛɨɬɤɚ ɩɨɜɵɲɚɟɬ ɫɢɥɭ ɫɰɟɩɥɟɧɢɹ ɧɚɩɵɥɟɧɧɨɝɨ 
ɫɥɨɹ ɢ ɩɨɞɥɨɠɤɢ, ɧɟ ɢɡɦɟɧɹɟɬ ɢɥɢ ɞɚɠɟ ɫɧɢɠɚɟɬ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɩɨɤɪɵɬɢɹ. 
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In the work studied the special features of the destruction of the surface of the nitrided matrices of 

molds, utilized for the casting of critical aluminum components, and developed the methods of increasing 

their durability. They established that the surface diffusion layer on the basis of high-nitride ȟ-phase is 

unfavorable structure for the articles of the type of molds, since its destruction with the cyclic, thermal and 

deformation loads leads to increase in the adhesion of aluminum alloy and strengthening of the destruction of 

surface.  For increasing the adhesive durability is proposed the ion-plasma nitration, which makes it possible 

to form on the surface layer of the solid solution of nitrogen without the embrittling starts of nitrides of Fe2N. 

 

В ɪɚɛɨɬɟ ɢɡɭɱɢɥɢ ɨɫɨɛɟɧɧɨɫɬɢ ɪɚɡɪɭɲɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ ɚɡɨɬɢɪɨɜɚɧɧɵɯ ɦɚɬɪɢɰ ɩɪɟɫɫ-ɮɨɪɦ, 
ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɥɢɬɶɹ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɚɥɸɦɢɧɢɟɜɵɯ ɞɟɬɚɥɟɣ ɤɨɦɩɪɟɫɫɨɪɨɜ ɯɨɥɨɞɢɥɶɧɨɣ ɬɟɯɧɢɤɢ,  
ɢ ɪɚɡɪɚɛɨɬɚɥɢ ɦɟɬɨɞɵ ɩɨɜɵɲɟɧɢɹ ɢɯ ɫɬɨɣɤɨɫɬɢ. 

Ɇɢɤɪɨɫɬɪɭɤɬɭɪɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɩɪɨɜɟɞɟɧɧɵɟ ɦɟɬɨɞɚɦɢ ɯɢɦɢɱɟɫɤɨɝɨ ɢ ɬɟɩɥɨɜɨɝɨ ɬɪɚɜɥɟɧɢɹ, 
ɩɨɤɚɡɚɥɢ, ɱɬɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɚɥɸɦɢɧɢɟɦ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɪɭɲɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ 
ɫɥɨɹ, ɩɪɢ ɷɬɨɦ ɪɚɡɪɭɲɟɧɧɵɣ ɫɥɨɣ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɬɪɟɳɢɧ ɪɚɫɩɨɥɨɠɟɧɧɵɯ 
ɩɚɪɚɥɥɟɥɶɧɨ ɢ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɩɨɜɟɪɯɧɨɫɬɢ. 

mailto:onoprienko_v@mail.ru


480 

 

ȼɵɹɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɡɨɧɵ ɪɚɡɪɭɲɟɧɢɹ: 
- ɬɜɟɪɞɵɣ ɪɚɫɬɜɨɪ ɧɚ ɛɚɡɟ ɧɢɬɪɢɞɧɨɣ ɮɚɡɵ ɧɟ ɫɩɥɨɲɧɨɣ, ɢɦɟɟɬ ɪɚɡɪɵɜɵ ɜ ɦɟɫɬɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 

ɪɚɡɪɭɲɟɧɢɹ; 
- ɨɬɤɨɥɨɬɵɣ ɫɥɨɣ ɨɤɪɚɲɟɧ ɬɚɤɠɟ ɤɚɤ ɢ ɥɟɠɚɳɢɣ ɧɢɠɟ ɬɜɟɪɞɵɣ ɪɚɫɬɜɨɪ ɚɡɨɬɚ ɜ α-Fe, ɱɬɨ 

ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨɛ ɢɯ ɛɥɢɡɤɨɣ ɦɨɪɮɨɥɨɝɢɢ; 
Ɋɟɧɬɝɟɧɨɮɚɡɨɜɵɣ ɚɧɚɥɢɡ ɢɡɧɨɲɟɧɧɨɣ ɢ ɢɫɯɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɟɣ ɦɚɬɪɢɰɵ ɩɨɤɚɡɚɥ ɪɚɡɥɢɱɢɟ ɜ 

ɮɚɡɨɜɨɦ ɫɨɫɬɚɜɟ ɞɥɹ ɭɱɚɫɬɤɨɜ ɫ ɚɞɝɟɡɢɟɣ ɚɥɸɦɢɧɢɟɜɨɝɨ ɫɩɥɚɜɚ ɢ ɛɟɡ ɧɟɟ (ɬɚɛɥɢɰɚ 1).  
 

Ɍɚɛɥɢɰɚ 1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɟɧɬɝɟɧɨɮɚɡɨɜɨɝɨ ɚɧɚɥɢɡɚ ɡɨɧɵ ɪɚɡɪɭɲɟɧɢɹ 

 
ɂɡ ɬɚɛɥɢɰɵ ɜɢɞɧɨ, ɱɬɨ ɜ ɡɨɧɟ ɜɨɡɞɟɣɫɬɜɢɹ ɪɚɫɩɥɚɜɚ ɚɥɸɦɢɧɢɹ, ɬ.ɟ. ɜ ɡɨɧɟ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦɢ 

ɬɟɩɥɨɜɵɦɢ ɢ ɞɢɧɚɦɢɱɟɫɤɢɦɢ ɧɚɝɪɭɡɤɚɦɢ ɧɟ ɜɵɹɜɥɹɸɬɫɹ ɧɢɬɪɢɞɵ. ɂɦɟɟɬɫɹ ɬɨɥɶɤɨ 
ɩɪɟɞɩɨɥɨɠɢɬɟɥɶɧɨ İ-ɮɚɡɚ (Fe3N), ɤɨɬɨɪɚɹ ɫɨɞɟɪɠɢɬ ɦɟɧɶɲɟ ɚɡɨɬɚ, ɱɟɦ ȟ-ɮɚɡɚ (Fe2N), ɱɬɨ ɜɨɡɦɨɠɧɨ 
ɫɜɹɡɚɧɨ ɫ ɞɟɚɡɨɬɚɰɢɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɢ ɤɨɧɬɚɤɬɟ ɫ ɠɢɞɤɢɦ ɚɥɸɦɢɧɢɟɦ ɜɨ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɫɫ-

ɮɨɪɦɵ. ɉɪɢɫɭɬɫɬɜɭɸɬ ɢɧɬɟɧɫɢɜɧɵɟ ɞɢɮɪɚɤɰɢɨɧɧɵɟ ɥɢɧɢɢ ɢɧɬɟɪɦɟɬɚɥɥɢɞɚ Fe3Ⱥl. 

Ⱥɧɚɥɢɡ ɡɨɧɵ ɪɚɡɪɭɲɟɧɢɹ ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ: 
1. ȼ ɡɨɧɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɬɟɩɥɨɜɨɝɨ ɢ ɞɟɮɨɪɦɚɰɢɨɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɩɪɨɢɫɯɨɞɢɬ ɪɚɫɬɜɨɪɟɧɢɟ 

ɧɢɬɪɢɞɨɜ ɜ α-ɬɜɟɪɞɨɦ ɪɚɫɬɜɨɪɟ. 
2.  Ɉɛɪɚɡɨɜɚɧɢɟ ɬɪɟɳɢɧ ɜ ɬɜɟɪɞɨɦ ɪɚɫɬɜɨɪɟ ɜɛɥɢɡɢ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɱɢɧɚɟɬɫɹ ɨɬ ɧɢɬɪɢɞɚ, 

ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɤɨɧɰɟɧɬɪɚɬɨɪɨɦ ɧɚɩɪɹɠɟɧɢɣ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɨɯɪɭɩɱɢɜɚɸɬ ɩɪɢɩɨɜɟɪɯɧɨɫɬɧɭɸ 
ɨɛɥɚɫɬɶ ɢ ɩɪɢɜɨɞɹɬ ɤ ɩɨɜɟɪɯɧɨɫɬɧɵɦ ɫɤɨɥɚɦ ɨɛɧɚɪɭɠɟɧɧɵɟ ɧɚ ɝɥɭɛɢɧɟ 40-60 ɦɤɦ ɧɢɬɟɜɢɞɧɵɟ 
ɜɤɪɚɩɥɟɧɢɹ ɧɢɬɪɢɞɧɨɣ ɮɚɡɵ; 

3. Ⱥɞɝɟɡɢɹ ɚɥɸɦɢɧɢɟɜɨɝɨ ɫɩɥɚɜɚ ɧɚɱɢɧɚɟɬɫɹ ɜ ɦɟɫɬɟ ɪɚɡɪɭɲɟɧɢɹ ɧɢɬɪɢɞɧɨɣ ɮɚɡɵ; 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɞɢɮɮɭɡɢɨɧɧɵɣ ɫɥɨɣ ɧɚ ɨɫɧɨɜɟ ɜɵɫɨɤɨɚɡɨɬɢɫɬɨɣ ȟ-ɮɚɡɵ 

ɹɜɥɹɟɬɫɹ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɣ ɫɬɪɭɤɬɭɪɨɣ ɞɥɹ ɢɡɞɟɥɢɣ ɬɢɩɚ ɩɪɟɫɫ-ɮɨɪɦ, ɬ.ɤ. ɟɝɨ ɪɚɡɪɭɲɟɧɢɟ ɩɪɢ 
ɰɢɤɥɢɱɟɫɤɢɯ, ɬɟɪɦɢɱɟɫɤɢɯ ɢ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɧɚɝɪɭɡɤɚɯ ɩɪɢɜɨɞɢɬ ɤ ɩɨɜɵɲɟɧɢɸ ɚɞɝɟɡɢɢ 
ɚɥɸɦɢɧɢɟɜɨɝɨ ɫɩɥɚɜɚ ɢ ɭɫɢɥɟɧɢɸ ɪɚɡɪɭɲɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ.  

ɂɨɧɧɨ-ɩɥɚɡɦɟɧɧɨɟ ɚɡɨɬɢɪɨɜɚɧɢɟ (ɂɉȺ) ɜɡɚɦɟɧ ɝɚɡɨɜɨɝɨ ɩɨɡɜɨɥɢɥɨ ɩɨɥɭɱɢɬɶ ɧɚɪɹɞɭ ɫ 
ɚɡɨɬɢɪɨɜɚɧɧɵɦ ɮɟɪɪɢɬɨɦ ɬɨɥɶɤɨ ɧɢɡɤɨɚɡɨɬɢɫɬɭɸ Ȗ΄-ɮɚɡɭ (Fe4N), ɤɨɬɨɪɚɹ ɢɦɟɟɬ ɬɜɟɪɞɨɫɬɶ ɧɟɫɤɨɥɶɤɨ 
ɧɢɠɟ, ɱɟɦ ȟ-ɮɚɡɚ ɩɨɫɥɟ ɝɚɡɨɜɨɝɨ ɚɡɨɬɢɪɨɜɚɧɢɹ, ɩɪɢ ɷɬɨɦ ɜ ɞɢɮɮɭɡɢɨɧɧɨɣ ɡɨɧɟ ɤɨɥɢɱɟɫɬɜɨ ɜɵɞɟɥɟɧɢɣ 
ȟ-ɮɚɡɵ ɜɞɨɥɶ ɝɪɚɧɢɰ ɛɵɜɲɢɯ ɚɭɫɬɟɧɢɬɧɵɯ ɡɟɪɟɧ ɦɟɧɶɲɟ, ɚ ɜ ɩɪɢɩɨɜɟɪɯɧɨɫɬɧɨɣ ɡɨɧɟ ɨɧɢ ɜɨɨɛɳɟ 
ɨɬɫɭɬɫɬɜɭɸɬ. Ɍɚɤɚɹ ɫɬɪɭɤɬɭɪɚ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ ɧɢɬɪɢɞɧɨɣ ɫɟɬɤɢ ɩɨɜɵɲɚɟɬ ɧɚ 20 – 30 % 

ɩɪɨɱɧɨɫɬɶ ɢ ɜɹɡɤɨɫɬɶ ɫɬɚɥɢ. 
ɉɨɫɥɟ ɂɉȺ ɡɧɚɱɟɧɢɹ ɦɢɤɪɨɬɜɟɪɞɨɫɬɢ ɫɬɚɥɢ 4ɏ5ɆɎɋ ɞɨ ɝɥɭɛɢɧɵ 100 – 110 ɦɤɦ ɹɜɥɹɸɬɫɹ 

ɩɨɫɬɨɹɧɧɵɦɢ ɢ ɪɚɜɧɵɦɢ ɩɪɢɦɟɪɧɨ 7000 ɇ/ɦɦ2, ɦɢɤɪɨɬɜɟɪɞɨɫɬɶ ɧɢɬɪɢɞɧɨɣ ɡɨɧɵ (ɞɨ 30 ɦɤɦ) - 9500 

ɇ/ɦɦ2. ɉɨɧɢɠɟɧɧɭɸ ɦɢɤɪɨɬɜɟɪɞɨɫɬɶ ɩɨɫɥɟ ɂɉȺ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɝɚɡɨɜɵɦ ɚɡɨɬɢɪɨɜɚɧɢɟɦ ɦɨɠɧɨ 
ɨɛɴɹɫɧɢɬɶ ɦɟɧɶɲɟɣ ɩɥɨɬɧɨɫɬɶɸ ɧɢɬɪɢɞɧɵɯ ɱɚɫɬɢɰ ɜ ɞɢɮɮɭɡɢɨɧɧɨɣ ɡɨɧɟ. 

Ɋɚɡɥɢɱɢɹ ɜ ɚɞɝɟɡɢɨɧɧɨɣ ɫɬɨɣɤɨɫɬɢ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɫɥɟ ɂɉɂ ɢ ɝɚɡɨɜɨɝɨ ɚɡɨɬɢɪɨɜɚɧɢɹ ɫɜɹɡɚɧɵ ɫ 
ɩɨɪɢɫɬɨɫɬɶɸ ɫɥɨɹ, ɟɝɨ ɫɬɨɣɤɨɫɬɶɸ ɜ ɫɪɟɞɟ ɪɚɫɩɥɚɜɥɟɧɧɨɝɨ ɚɥɸɦɢɧɢɟɜɨɝɨ ɫɩɥɚɜɚ, ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶɸ 
ɢ ɬ.ɞ. ɂɫɯɨɞɧɵɟ ɪɚɡɥɢɱɢɹ ɜ ɚɞɝɟɡɢɢ ɨɛɹɡɚɬɟɥɶɧɨ ɫɤɚɡɵɜɚɸɬɫɹ ɩɪɢ ɩɨɫɥɟɞɭɸɳɢɯ ɤɨɧɬɚɤɬɚɯ ɫ 
ɪɚɫɩɥɚɜɥɟɧɧɵɦ ɦɟɬɚɥɥɨɦ.  

Ɉɰɟɧɤɭ ɚɞɝɟɡɢɨɧɧɨɣ ɫɬɨɣɤɨɫɬɢ ɞɢɮɮɭɡɢɨɧɧɵɯ ɫɥɨɟɜ ɩɨɫɥɟ ɝɚɡɨɜɨɝɨ ɢ ɢɨɧɧɨ-ɩɥɚɡɦɟɧɧɨɝɨ 
ɚɡɨɬɢɪɨɜɚɧɢɹ  ɩɪɨɜɨɞɢɥɢ ɦɟɬɨɞɨɦ ɪɚɫɱɟɬɚ ɤɪɚɟɜɵɯ ɭɝɥɨɜ ɜ ɨɫɧɨɜɚɧɢɢ ɤɚɩɥɢ ɪɚɫɩɥɚɜɥɟɧɧɨɝɨ 
ɚɥɸɦɢɧɢɟɜɨɝɨ ɫɩɥɚɜɚ ɧɚ ɢɡɭɱɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. 

ȼɟɥɢɱɢɧɭ ɚɞɝɟɡɢɢ ɪɚɫɩɥɚɜɚ ɤ ɩɨɜɟɪɯɧɨɫɬɢ Wa ɪɚɫɫɱɢɬɵɜɚɥɢ ɩɨ ɮɨɪɦɭɥɟ Ⱦɸɩɪɟ-ɘɧɝɚ: 
  cos1W  a   

ɝɞɟ: ı – ɩɨɜɟɪɯɧɨɫɬɧɨɟ ɧɚɬɹɠɟɧɢɟ ɧɚ ɝɪɚɧɢɰɟ ɪɚɫɩɥɚɜɚ ɫ ɬɜɟɪɞɵɦ ɬɟɥɨɦ, ɤɨɬɨɪɨɟ ɞɥɹ ɫɥɭɱɚɹ 
«ɫɬɚɥɶ – ɚɥɸɦɢɧɢɟɜɵɣ ɫɩɥɚɜ» ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 775 Ⱦɠ/ɦ2

; 



481 

 

ĳ – ɭɝɨɥ ɜ ɨɫɧɨɜɚɧɢɢ ɤɚɩɥɢ ɠɢɞɤɨɫɬɢ, ɝɪɚɞ. 
Ⱥɥɸɦɢɧɢɟɜɵɣ ɫɩɥɚɜ ȺɅ7 ɧɚɝɪɟɜɚɥɢ ɜ ɥɚɛɨɪɚɬɨɪɧɨɣ ɩɟɱɢ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 7500ɋ ɢ ɧɚɧɨɫɢɥɢ ɫ 

ɜɵɫɨɬɵ 20-30 ɦɦ ɜ ɜɢɞɟ ɤɚɩɟɥɶ ɧɚ ɢɡɭɱɚɟɦɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɪɚɡɰɨɜ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɢ 
ɩɪɢ 6000ɋ, ɱɬɨ ɛɥɢɡɤɨ ɤ ɪɚɛɨɱɟɣ ɬɟɦɩɟɪɚɬɭɪɟ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɟɫɫ-ɮɨɪɦɵ. 

ɂɡɦɟɪɟɧɢɟ ɭɝɥɚ ɩɪɨɜɨɞɢɥɢ ɩɨ ɫɥɟɞɭɸɳɟɣ ɦɟɬɨɞɢɤɟ: ɮɨɬɨɝɪɚɮɢɪɨɜɚɥɢ ɩɪɨɮɢɥɶɧɵɟ 
ɢɡɨɛɪɚɠɟɧɢɹ ɤɚɩɟɥɶ ɫ ɩɨɦɨɳɶɸ ɛɢɧɨɤɭɥɹɪɧɨɝɨ ɦɢɤɪɨɫɤɨɩɚ ɆȻɋ-9 ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɯ12, ɚ ɡɚɬɟɦ ɫ 
ɩɨɦɨɳɶɸ ɤɨɦɩɶɸɬɟɪɧɨɣ ɩɪɨɝɪɚɦɦɵ ImageTool ɢɡɦɟɪɹɥɢ ɬɪɟɛɭɟɦɵɣ ɭɝɨɥ ĳ. Ⱦɥɹ ɤɚɠɞɨɝɨ ɨɛɴɟɤɬɚ 
ɩɪɨɢɡɜɨɞɢɥɢ ɧɟ ɦɟɧɟɟ 4 ɢɡɦɟɪɟɧɢɣ. Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɹ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 2. 

 

Ɍɚɛɥɢɰɚ 2 – Ɂɧɚɱɟɧɢɹ ɤɪɚɟɜɵɯ ɭɝɥɨɜ ɫɦɚɱɢɜɚɧɢɹ ɩɨɫɥɟ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɚɡɨɬɢɪɨɜɚɧɢɹ 

 
ȼɢɞɧɨ, ɱɬɨ ɩɪɢ ɧɚɧɟɫɟɧɢɢ ɤɚɩɥɢ ɧɚ ɯɨɥɨɞɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɡɧɚɱɟɧɢɹ ɜɟɥɢɱɢɧɵ ɭɝɥɨɜ ɛɥɢɡɤɢ, ɚ 

ɩɪɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɦ ɩɨɞɨɝɪɟɜɟ ɞɨ 6000ɋ ɩɨɜɟɪɯɧɨɫɬɶ ɪɚɡɥɢɱɢɹ ɜ ɭɝɥɚɯ ɫɦɚɱɢɜɚɧɢɹ ɛɨɥɟɟ 
ɫɭɳɟɫɬɜɟɧɧɵ. Ɋɚɫɱɟɬɧɚɹ ɜɟɥɢɱɢɧɚ ɚɞɝɟɡɢɢ Wɚ ɞɥɹ ɝɚɡɨɜɨɝɨ ɢ ɂɉȺ ɪɚɜɧɚ 145 ɢ 64,27 Ⱦɠ/ɦ2

 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɬ.ɟ. ɫɧɢɠɚɟɬɫɹ ɛɨɥɟɟ, ɱɟɦ ɜ 2 ɪɚɡɚ. ɗɬɨ ɫɨɝɥɚɫɭɟɬɫɹ ɫ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɮɚɡɨɜɨɝɨ ɫɨɫɬɚɜɚ 
ɩɨɫɥɟ ɷɬɨɣ ɨɛɪɚɛɨɬɤɢ: ɨɬɫɭɬɫɬɜɢɟɦ ɯɪɭɩɤɨɣ ȟ - ɮɚɡɵ (Fe2N) ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɜ ɜɢɞɟ ɩɪɨɬɹɠɟɧɧɵɯ 
ɱɚɫɬɢɰ ɜ ɞɢɮɮɭɡɢɨɧɧɨɣ ɡɨɧɟ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨ ɯɚɪɚɤɬɟɪɭ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɮɚɡɨɜɵɯ ɢ ɫɬɪɭɤɬɭɪɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ, ɩɨ 
ɫɜɨɣɫɬɜɚɦ ɚɡɨɬɢɪɨɜɚɧɧɨɝɨ ɫɥɨɹ, ɚ ɬɚɤɠɟ ɚɞɝɟɡɢɨɧɧɨɣ ɫɬɨɣɤɨɫɬɢ ɞɥɹ ɩɪɟɫɫ-ɮɨɪɦ ɪɚɛɨɬɚɸɳɢɯ ɜ 
ɤɨɧɬɚɤɬɟ ɫ ɪɚɫɩɥɚɜɨɦ ɚɥɸɦɢɧɢɹ, ɢɡ ɜɨɡɦɨɠɧɵɯ ɫɩɨɫɨɛɨɜ ɚɡɨɬɢɪɨɜɚɧɢɹ ɥɭɱɲɢɦ ɹɜɥɹɟɬɫɹ ɂɉȺ, 
ɤɨɬɨɪɨɟ ɩɨɡɜɨɥɹɟɬ ɫɮɨɪɦɢɪɨɜɚɬɶ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɫɥɨɣ ɬɜɟɪɞɨɝɨ ɪɚɫɬɜɨɪɚ ɚɡɨɬɚ ɛɟɡ ɨɯɪɭɩɱɢɜɚɸɳɢɯ 
ɜɤɥɸɱɟɧɢɣ ɧɢɬɪɢɞɨɜ Fe2N. 

 

 

ɈɋɈȻȿɇɇɈɋɌɂ ɉɅȺɋɌɂɑȿɋɄɈɃ ȾȿɎɈɊɆȺɐɂɂ ɉɈȼȿɊɏɇɈɋɌɇɕɏ ɋɅɈȿȼ 
ɌɂɌȺɇɈȼɕɏ ɁȺȽɈɌɈȼɈɄ ɉɊɂ ɋȼȺɊɄȿ ȼɁɊɕȼɈɆ 

ɉɚɜɥɸɤɨɜɚ Ⱦ.ȼ., Ɇɚɥɢ ȼ.ɂ., Ȼɚɬɚɟɜ Ⱥ.Ⱥ., Ȼɚɬɚɟɜ ɂ.Ⱥ., Ɇɚɤɚɪɨɜɚ ȿ.Ȼ. 
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PARTICULARITIES OF PLASTIC DEFORMATION OF TITANIUM SHEET BARS SURFACE 

LAYERS DURING THE EXPLOSION WELDING PROCESS 

Pavliukova D.V., Mali V.I., Bataev A.A., Bataev I.A., Makarova E.B. 

Abstract 

Particularities of plastic flow localization in titanium alloy VT23 during a high-speed collision with 

VT1-0 titanium plates have been investigated. Structural survey of ―VT1-0 – VT23‖ four-layered composite 

gives evidence about the formation of clearly seen localized flow bands. Presence of α- and ȕ-titanium 

phases allows to estimate a character of plastic flow in localized zones of material. Microprobe analysis of 

vortex zones located near crests and trough of waves suggests that the melted zones are composed of the 

mixture of titanium alloy and cp-titanium.   

 

Ⱥɧɧɨɬɚɰɢɹ 

ɂɫɫɥɟɞɨɜɚɧɵ ɨɫɨɛɟɧɧɨɫɬɢ ɥɨɤɚɥɢɡɚɰɢɢ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɬɟɱɟɧɢɹ ɜ ɬɢɬɚɧɨɜɨɦ ɫɩɥɚɜɟ ȼɌ23 ɜ 
ɩɪɨɰɟɫɫɟ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɝɨ ɫɨɭɞɚɪɟɧɢɹ ɫ ɩɥɚɫɬɢɧɚɦɢ ɬɢɬɚɧɚ ɦɚɪɤɢ ȼɌ1-0. ɋɬɪɭɤɬɭɪɧɵɟ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɱɟɬɵɪɟɯɫɥɨɣɧɨɝɨ ɤɨɦɩɨɡɢɬɚ «ȼɌ1-0 – ȼɌ23» ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨɛ ɨɛɪɚɡɨɜɚɧɢɢ ɹɜɧɨ 
ɜɵɪɚɠɟɧɧɵɯ ɩɨɥɨɫ ɥɨɤɚɥɢɡɨɜɚɧɧɨɝɨ ɬɟɱɟɧɢɹ. ɉɪɢɫɭɬɫɬɜɢɟ ɜ ɫɩɥɚɜɟ ɮɚɡ α- ɢ ȕ-ɬɢɬɚɧɚ ɩɨɡɜɨɥɹɟɬ 

mailto:pavlyukova_87@mail.ru

	Влияние фазового состава азотированного слоя на механизм разрушения и адгезионную стойкостьрабочей поверхности пресс-форм для литья под давлением ОНОПРИЕНКО В.Г., КОЛЯГИН Е.Ю., МАРЧУК С.И., ТРУШ Е.С.
	Особенности пластической деформации поверхностных слоев титановых заготовок при сваркевзрывом ПАВЛЮКОВА Д.В., МАЛИ В.И., БАТАЕВ А.А., БАТАЕВ И.А., МАКАРОВА Е.Б.

