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ȼɜɟɞɟɧɢɟ 
ɉɟɪɫɩɟɤɬɢɜɧɵɦ ɩɪɢɦɟɧɟɧɢɟɦ ɫɩɟɱɟɧɧɵɯ ɩɨ-

ɪɨɲɤɨɜɵɯ ɫɩɥɚɜɨɜ ɬɢɬɚɧ–ɚɥɸɦɢɧɢɣ ɹɜɥɹɟɬɫɹ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɟ ɢɯ ɜ ɤɚɱɟɫɬɜɟ ɦɢɲɟɧɟɣ (ɤɚɬɨɞɨɜ) ɜ 
ɬɟɯɧɨɥɨɝɢɹɯ ɧɚɧɟɫɟɧɢɹ ɢɨɧɧɨ-ɩɥɚɡɦɟɧɧɵɯ ɩɨɤɪɵ-
ɬɢɣ. Ɉɞɧɚɤɨ ɩɨɪɨɲɤɨɜɵɟ ɤɚɬɨɞɵ ɬɢɬɚɧ–ɚɥɸɦɢɧɢɣ 
ɞɨ ɧɚɫɬɨɹɳɟɝɨ ɜɪɟɦɟɧɢ ɧɟ ɧɚɲɥɢ ɲɢɪɨɤɨɝɨ ɩɪɢ-
ɦɟɧɟɧɢɹ ɩɨ ɩɪɢɱɢɧɟ ɨɬɫɭɬɫɬɜɢɹ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨ-
ɫɬɨɣ, ɞɨɫɬɭɩɧɨɣ ɢ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɣ ɬɟɯ-
ɧɨɥɨɝɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɚɬɨɞɨɜ ɫ ɨɞɧɨɪɨɞɧɨɣ 
ɫɬɪɭɤɬɭɪɨɣ ɢ ɩɪɢɟɦɥɟɦɨɣ ɩɨɪɢɫɬɨɫɬɶɸ. ɂɡɜɟɫɬɧɵ 
ɩɨɩɵɬɤɢ ɭɦɟɧɶɲɢɬɶ ɩɨɪɢɫɬɨɫɬɶ ɩɨɪɨɲɤɨɜɵɯ ɤɚ-
ɬɨɞɨɜ ɬɢɬɚɧ–ɚɥɸɦɢɧɢɣ ɫɩɟɤɚɧɢɟɦ ɩɨɞ ɞɚɜɥɟɧɢɟɦ 
ɢɥɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɚɦɨɪɚɫɩɪɨɫɬɪɚɧɹɸɳɟɝɨɫɹ ɜɵɫɨ-
ɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɫɢɧɬɟɡɚ ɫ ɩɪɢɥɨɠɟɧɢɟɦ ɞɚɜɥɟ-
ɧɢɹ. ɗɬɢ ɫɩɨɫɨɛɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɧɢɡɤɨɣ ɩɪɨɢɡ-
ɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɢ ɜɵɫɨɤɨɣ ɫɬɨɢɦɨɫɬɶɸ ɝɨɬɨɜɵɯ 
ɢɡɞɟɥɢɣ. ɉɪɢɦɟɧɟɧɢɟ ɫɩɟɤɚɧɢɹ ɩɨɪɨɲɤɨɜɵɯ ɫɦɟ-
ɫɟɣ Ti-TiAl3 ɩɨɡɜɨɥɹɟɬ ɨɞɧɨɜɪɟɦɟɧɧɨ ɞɨɫɬɢɱɶ ɩɪɢ-
ɟɦɥɟɦɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɪɢɫɬɨɫɬɢ ɫɩɟɱɟɧɧɵɯ 
ɤɚɬɨɞɨɜ ɢ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɢɯ ɢɡɝɨɬɨɜɥɟɧɢɹ ɜ ɭɫɥɨ-
ɜɢɹɯ ɨɩɵɬɧɨ-ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ Д1Ж. 

Ɉɞɧɚɤɨ ɞɥɹ ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɨɝɨ ɜɵɛɨɪɚ ɬɟɯɧɨ-
ɥɨɝɢɱɟɫɤɢɯ ɪɟɠɢɦɨɜ ɫɩɟɤɚɧɢɹ (ɫ ɩɨɥɭɱɟɧɢɟɦ ɦɢ-
ɧɢɦɚɥɶɧɨɣ ɩɨɪɢɫɬɨɫɬɢ) ɧɟɨɛɯɨɞɢɦɨ ɬɟɨɪɟɬɢɱɟ-
ɫɤɨɟ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɡɚɤɨɧɨ-
ɦɟɪɧɨɫɬɟɣ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɬɪɭɤɬɭɪɵ, ɮɚɡɨɜɨɝɨ 
ɫɨɫɬɚɜɚ ɢ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɦɚɬɟɪɢɚ-
ɥɚ ɩɪɢ ɫɩɟɤɚɧɢɢ. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɞɚɠɟ ɜ 
ɩɪɨɫɬɟɣɲɟɦ ɩɪɢɛɥɢɠɟɧɢɢ ɩɨɡɜɨɥɹɟɬ ɩɨɧɹɬɶ ɦɧɨ-
ɝɢɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɧɚ ɤɚɱɟɫɬɜɟɧɧɨɦ ɭɪɨɜɧɟ. 

ɋ ɰɟɥɶɸ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɟɠɢɦɨɜ ɫɢɧɬɟɡɚ ɤɚɬɨ-
ɞɨɜ ɩɪɟɞɥɨɠɟɧɚ ɢ ɢɫɫɥɟɞɨɜɚɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ 
ɦɨɞɟɥɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɫɩɟɤɚɧɢɹ, ɭɱɢ-
ɬɵɜɚɸɳɚɹ ɤɢɧɟɬɢɱɟɫɤɢɟ ɢ ɬɟɩɥɨɜɵɟ ɹɜɥɟɧɢɹ ɢ 
ɨɩɢɫɚɧɧɚɹ ɧɢɠɟ. 

 
Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɮɨɪɦɭɥɢɪɨɜɤɚ ɡɚɞɚɱɢ 
Ɋɚɫɫɦɨɬɪɢɦ ɩɪɟɫɫɨɜɤɭ ɩɨɪɨɲɤɨɜ Ti-TiAl3 ɜ ɜɢ-

ɞɟ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ ɫ ɪɚɡɦɟɪɚɦɢ l1, l2, l3. ɉɨɥɟ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɨɛɪɚɡɰɟ ɦɨɠɧɨ ɧɚɣɬɢ ɢɡ ɫɨɜɦɟɫɬ-
ɧɨɝɨ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɢ ɯɢɦɢɱɟ-
ɫɤɨɣ ɤɢɧɟɬɢɤɢ ДβЖ. Ȼɭɞɟɦ ɫɱɢɬɚɬɶ, ɱɬɨ ɧɚɝɪɟɜ ɬɟɥɚ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɡɥɭɱɟɧɢɟɦ ɩɪɢ ɪɟɝɭɥɢɪɭɟɦɨɦ 
ɢɡɦɟɧɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɫɬɟɧɨɤ ɜɚɤɭɭɦɧɨɣ ɩɟɱɢ. 
Ɂɧɚɹ ɯɚɪɚɤɬɟɪɧɨɟ ɜɪɟɦɹ ɯɢɦɢɱɟɫɤɢɯ ɩɪɟɜɪɚɳɟɧɢɣ, 
ɦɨɠɧɨ ɨɰɟɧɢɬɶ ɬɨɥɳɢɧɭ ɩɪɨɝɪɟɬɨɝɨ ɫɥɨɹ ɩɨ ɮɨɪ-
ɦɭɥɟ 

** tL  , 

ɝɞɟ   – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɦɩɟɪɚɬɭɪɚɩɪɨɜɨɞɧɨɫɬɢ 
ɨɛɪɚɡɰɚ,   c ; *t  – ɯɚɪɚɤɬɟɪɧɨɟ ɜɪɟɦɹ ɯɢ-
ɦɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ. Ⱦɥɹ ɧɚɲɟɝɨ ɨɛɪɚɡɰɚ 

ïï½2 266.0  ɢ 3000* t ɫ, ɬɨɝɞɚ 2.28* L  ɫɦ ɢ 

219523  LV  ɫɦ3, ɱɬɨ ɜɨ ɦɧɨɝɨ ɪɚɡ ɩɪɟɜɵɲɚɟɬ 
ɨɛɴɟɦ ɨɛɪɚɡɰɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɵ ɦɨɠɟɦ ɩɪɟɧɟ-
ɛɪɟɱɶ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɨɛɪɚɡɰɟ ɢ 
ɩɪɨɢɧɬɟɝɪɢɪɨɜɚɬɶ ɭɪɚɜɧɟɧɢɟ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɩɨ 
ɨɛɴɟɦɭ ɫ ɭɱɟɬɨɦ ɝɪɚɧɢɱɧɵɯ ɭɫɥɨɜɢɣ ДβЖ. ȼ ɪɟɡɭɥɶ-
ɬɚɬɟ ɩɨɥɭɱɢɦ 
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ɝɞɟ nS  – ɩɥɨɳɚɞɶ ɜɫɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɪɚɡɰɚ, V  – 
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ɝɞɟ 21,  – ɫɤɨɪɨɫɬɢ ɧɚɝɪɟɜɚ, ɢɡɜɟɫɬɧɵɟ ɢɡ ɷɤɫɩɟ-
ɪɢɦɟɧɬɚν *t  – ɜɪɟɦɹ ɧɚɝɪɟɜɚν 0T  – ɧɚɱɚɥɶɧɚɹ ɬɟɦ-

ɩɟɪɚɬɭɪɚν 21  , cc TT  – ɡɚɞɚɧɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɫɩɟɤɚ-
ɧɢɹ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɢɚɝɪɚɦɦɨɣ ɫɨɫɬɨɹɧɢɹ ɫɢ-
ɫɬɟɦɵ Ti-Al ДγЖ, ɜ ɨɛɥɚɫɬɢ ɚɬɨɦɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ, 
ɢɧɬɟɪɟɫɧɵɯ ɫ ɩɪɚɤɬɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ, ɦɨɠɟɦ 
ɡɚɩɢɫɚɬɶ ɫɢɫɬɟɦɭ ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣμ  

AlTiAlTiAl 23  ; TiAlAlTi  ; 

TiAlTiAlTi 32 3  ; AlTiTiAlTi 32  ; 

AlTiAlTi 33  ; TiAlTiAlTi  23 . 

ȼɜɟɞɟɦ ɨɛɨɡɧɚɱɟɧɢɹ ɞɥɹ ɦɨɥɶɧɵɯ ɤɨɧɰɟɧɬɪɚ-
ɰɢɣ ɪɟɚɝɟɧɬɨɜ ɢ ɩɪɨɞɭɤɬɨɜ ɪɟɚɤɰɢɢ, ɭɱɚɫɬɜɭɸɳɢɯ 
ɜ ɩɪɟɜɪɚɳɟɧɢɹɯμ  31 TiAly  ;  Tiy 2 ,  Aly 3 , 

 TiAly 4 ,  AlTiy 35  . 

Ɏɨɪɦɚɥɶɧɨ-ɤɢɧɟɬɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ ɡɚɩɢɫɵɜɚ-
ɟɦ ɫ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɯɢɦɢɱɟɫɤɢɟ ɪɟɚɤɰɢɢ ɬɨɪɦɨ-
ɡɹɬɫɹ ɫɥɨɟɦ ɩɪɨɞɭɤɬɚ 54 yyy  . ȼ ɦɚɤɪɨɤɢɧɟɬɢ-
ɤɟ ɞɥɹ ɪɟɚɤɰɢɣ ɬɚɤɨɝɨ ɬɢɩɚ (ɝɟɬɟɪɨɝɟɧɧɵɯ ɪɟɚɤ-
ɰɢɣ) ɜɜɨɞɹɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɬɨɪɦɨɠɟ-
ɧɢɹ  ii nm , . Ʉɢɧɟɬɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ ɞɥɹ ɯɢɦɢɱɟ-
ɫɤɢɯ ɪɟɚɤɰɢɣ ɛɭɞɭɬ ɢɦɟɬɶ ɜɢɞ [4]: 
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ɝɞɟ ik  – ɤɨɧɫɬɚɧɬɵ ɫɤɨɪɨɫɬɢ ɪɟɚɤɰɢɣν R  – ɭɧɢ-
ɜɟɪɫɚɥɶɧɚɹ ɝɚɡɨɜɚɹ ɩɨɫɬɨɹɧɧɚɹν a iE  – ɷɧɟɪɝɢɢ ɚɤ-
ɬɢɜɚɰɢɢ ɪɟɚɤɰɢɣ. 

ɇɚ ɨɫɧɨɜɟ ɡɚɤɨɧɚ ɞɟɣɫɬɜɭɸɳɢɯ ɦɚɫɫ ɡɚɩɢɫɵɜɚ-
ɟɦ ɫɢɫɬɟɦɭ ɤɢɧɟɬɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ. Ɍɚɤ ɤɚɤ ɱɢɫ-
ɥɨ ɦɨɥɟɣ ɜ ɪɟɚɤɰɢɹɯ ɧɟ ɫɨɯɪɚɧɹɟɬɫɹ, ɞɥɹ ɩɹɬɢ ɜɟ-
ɳɟɫɬɜ ɢɦɟɟɦ ɩɹɬɶ ɭɪɚɜɧɟɧɢɣ  



XI Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ ɫɬɭɞɟɧɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɦɨɥɨɞɵɯ ɭɱɺɧɵɯ 
«Ɇɨɥɨɞɺɠɶ ɢ ɫɨɜɪɟɦɟɧɧɵɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ» 
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RTE eyekyT ia   0,  

ɋɢɫɬɟɦɚ ɭɪɚɜɧɟɧɢɣ ɞɨɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɹɦɢ ɜ 
ɧɚɱɚɥɶɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢμ 

:0t  0TT  , 0ii yy  , 5..1i . 

 
Ɉɰɟɧɤɚ ɩɚɪɚɦɟɬɪɨɜ 
Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɫɨɞɟɪɠɢɬ ɛɨɥɶɲɨɟ ɤɨ-

ɥɢɱɟɫɬɜɨ ɱɢɫɥɟɧɧɵɟ ɩɚɪɚɦɟɬɪɨɜ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ 
ɨɰɟɧɢɬɶ ɩɨ ɢɡɜɟɫɬɧɵɦ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɦ ɮɨɪ-
ɦɭɥɚɦ Д5Ж, ɩɨɞɫɬɚɜɥɹɹ ɢɡɜɟɫɬɧɵɟ ɫɩɪɚɜɨɱɧɵɟ ɞɚɧ-
ɧɵɟ. Ɋɚɫɫɱɢɬɚɧɧɵɟ ɮɨɪɦɚɥɶɧɨ-ɤɢɧɟɬɢɱɟɫɤɢɟ ɩɚ-
ɪɚɦɟɬɪɵ ɪɟɚɤɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 

 
Ɍɚɛɥɢɰɚ 1. Ɏɨɪɦɚɥɶɧɨ–ɤɢɧɟɬɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ 
ɪɟɚɤɰɢɣ 

 I II III IV V VI 

iS , 
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,7 

 
ȼ ɪɚɫɱɟɬɚɯ ɩɪɢɧɹɬɨμ ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ 

ɫɪɟɞɵ T0=270Cν ɫɬɟɩɟɧɶ ɱɟɪɧɨɬɵ İο0.κν ɪɚɡɦɟɪɵ 
ɨɛɪɚɡɰɚ – l1ο5 ɫɦ, l2ο5 ɫɦ, l3ο5 ɫɦν ɫɤɨɪɨɫɬɢ ɧɚɝɪɟ-
ɜɚ ɨɛɪɚɡɰɚ – ȣ1ο5 ɝɪɚɞ/ɦɢɧ, ȣ2ο5÷10 ɝɪɚɞ/ɦɢɧ. 
ɗɜɨɥɸɰɢɹ ɩɨɪɢɫɬɨɫɬɢ ɜɨ ɜɪɟɦɟɧɢ ɜ ɦɨɞɟɥɢ ɧɟ 
ɚɧɚɥɢɡɢɪɨɜɚɥɨɫɶ. 

 
ɑɢɫɥɟɧɧɨɟ ɪɟɲɟɧɢɟ 
Ɂɚɞɚɱɚ ɪɟɲɚɥɚɫɶ ɱɢɫɥɟɧɧɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɦɟɬɨɞɚ Ɋɭɧɝɟ-Ʉɭɬɬɚ-Ɇɟɪɫɨɧɚ ɞɥɹ ɬɟɩɥɨɜɨɣ ɱɚɫɬɢ 
ɡɚɞɚɱɢ ɢ ɧɟɹɜɧɨɝɨ ɦɟɬɨɞɚ ɗɣɥɟɪɚ ɞɥɹ ɤɢɧɟɬɢɱɟ-
ɫɤɨɣ ɱɚɫɬɢ Д6Ж. Ɋɟɡɭɥɶɬɚɬɨɦ ɱɢɫɥɟɧɧɨɝɨ ɢɫɫɥɟɞɨ-
ɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɮɚɡɨɜɵɣ ɢ ɷɥɟɦɟɧɬɧɵɣ ɫɨɫɬɚɜ 
ɫɩɟɱɟɧɧɨɝɨ ɨɛɪɚɡɰɚν ɡɚɜɢɫɢɦɨɫɬɢ ɤɨɧɰɟɧɬɪɚɰɢɣ 
ɷɥɟɦɟɧɬɨɜ ɢ ɮɚɡ ɨɬ ɜɪɟɦɟɧɢ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɩɚɪɚ-
ɦɟɬɪɚɯ ɦɨɞɟɥɢ, ɨɬɜɟɱɚɸɳɢɯ ɡɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 
ɭɫɥɨɜɢɹ. 

ɇɚ ɪɢɫɭɧɤɟ 1 ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɩɪɢɜɨɞɢɬɫɹ 
ɡɚɜɢɫɢɦɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪɵ (ɚ) ɢ ɦɨɥɶɧɵɯ ɤɨɧɰɟɧ-
ɬɪɚɰɢɣ ɮɚɡ Al, TiAl  ɢ AlTi3  (ɛ-ɝ) ɨɬ ɜɪɟɦɟɧɢ ɩɪɢ 
ɢɡɦɟɧɟɧɢɢ ɫɤɨɪɨɫɬɢ ɧɚɝɪɟɜɚ 2 . Ɉɫɬɚɥɶɧɵɟ ɩɚɪɚ-
ɦɟɬɪɵ ɦɨɞɟɥɢ ɩɪɢɧɹɬɵ ɩɨɫɬɨɹɧɧɵɦɢμ 
  3.031 TiAly  ɦɨɥɶ/ɫɦ3;   7.02 Tiy ɦɨɥɶ/ɫɦ3; 

51  ɝɪɚɞ/ɦɢɧ. ȼɵɛɪɚɧɧɵɦ ɧɚɱɚɥɶɧɵɦ ɤɨɧɰɟɧ-
ɬɪɚɰɢɹɦ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɦɚɫɫɨɜɵɟ ɞɨɥɢ 
  54.03 TiAl  ɢ   46.0Ti  ɜ ɢɫɯɨɞɧɨɦ ɫɨɫɬɚɜɟ. 
Ɂɚɦɟɱɟɧɨ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɧɚɝɪɟɜɚ 2  

ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɜɪɟɦɟɧɢ ɯɢɦɢɱɟɫɤɢɯ 
ɩɪɟɜɪɚɳɟɧɢɣ ɜ ɩɪɟɫɫɨɜɤɟ (ɪɢɫ. 1, (ɚ) – (ɝ), ɤɪɢɜɵɟ 
1-4), ɱɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɩɪɢɜɨɞɢɬ ɤ ɧɟɡɧɚɱɢ-
ɬɟɥɶɧɨɦɭ ɭɜɟɥɢɱɟɧɢɸ ɤɨɧɰɟɧɬɪɚɰɢɢ ɮɚɡɵ TiAl  
(ɪɢɫ. 1, ɜ, ɤɪɢɜɵɟ 1 ɢ 4) ɢ ɭɦɟɧɶɲɟɧɢɸ ɤɨɧɰɟɧ-
ɬɪɚɰɢɢ ɮɚɡɵ AlTi3  (ɪɢɫ. 1, ɝ, ɤɪɢɜɵɟ 1 ɢ 4) ɜ ɨɛ-
ɪɚɡɰɟ. 
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Ɋɢɫ. 1. ɂɡɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɪɚɡɰɚ (ɚ) ɢ 
ɤɨɧɰɟɧɬɪɚɰɢɣ ɮɚɡ Al  (ɛ), TiAl  (ɜ) ɢ AlTi3 (ɝ) 
ɜɨ ɜɪɟɦɟɧɢ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɫɤɨɪɨɫɬɢ ɧɚɝɪɟɜɚμ 

1.– ȣ2ο5 ɝɪɚɞ/ɦɢɧν β.– ȣ2ο7 ɝɪɚɞ/ɦɢɧν γ. – ȣ2=10 
ɝɪɚɞ/ɦɢɧν Tc2=14000C 

 
Ɂɚɤɥɸɱɟɧɢɟ 
ȼ ɪɚɛɨɬɟ ɫɮɨɪɦɭɥɢɪɨɜɚɧɚ ɦɨɞɟɥɶ ɩɪɨɰɟɫɫɚ 

ɫɩɟɤɚɧɢɹ ɩɨɪɨɲɤɨɜɨɝɨ ɤɚɬɨɞɚ Ti-TiAl3, ɭɱɢɬɵɜɚ-
ɸɳɚɹ ɤɢɧɟɬɢɱɟɫɤɢɟ ɢ ɬɟɩɥɨɜɵɟ ɹɜɥɟɧɢɹ. ɉɨɤɚɡɚ-
ɧɨ, ɱɬɨ ɢɡɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɫɩɟɤɚɧɢɹ, ɫɤɨɪɨ-
ɫɬɢ ɧɚɝɪɟɜɚ ɢ ɧɚɱɚɥɶɧɨɝɨ ɮɚɡɨɜɨɝɨ ɫɨɫɬɚɜɚ ɩɪɢɜɨ-
ɞɹɬ ɤ ɢɡɦɟɧɟɧɢɸ ɤɨɧɟɱɧɨɝɨ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ 
ɨɛɪɚɡɰɚ ɢ ɢɡɦɟɧɟɧɢɸ ɜɪɟɦɟɧɢ ɩɪɨɰɟɫɫɚ. 
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