
ȱɍɂɉɎɐɗɊɎɊəɇɓɌɊɋ ɓɊɏɔɇɉ  
ɏɂɏɐɒɂɉɎɇɒɏɝɗ ɑɐɒɐɚɌɐɄ ɖɕɏɌɘɊɐɏɂɍɞɏɝɗ 

ɏɇɐɒɅɂɏɊəɇɓɌɊɗ ɎɂɔɇɒɊɂɍɐɄ Ɋ  
ɒɂɉɒɂɃɐɔɌɂ ɎɇɔɐɆɂ ɂɟɒɐɉɐɍɞɏɐɅɐ ɏɂɏɇɓɇɏɊɡ 

ɑɐɌɒɝɔɊɋ ɏɂ Ɋɗ ɐɓɏɐɄɇ 
 

ȰɃɏɊɏɓɌ -  2020  

ȮɓɗɘɎɘəɘ ɕɖɔɇɑɋɒ ɛɎɒɎɝɋɗɐɔɏ ɚɎɍɎɐɎ ȶȦȳ 
ȳȮȼ çȸȴȵȦȭè (ȩɖəɕɕɆ ɐɔɒɕɆɓɎɏ ȮɓɣɓɋɖɊɌɎ)  

Ȱ.ɛ.ɓ., ɍɆɈ. ɑɆɇɔɖɆɘɔɖɎɋɏ ɎɓɌɋɓɋɖɎɎ  
ɒɆɘɋɖɎɆɑɔɈ Ɋɑɥ ɘɈɋɖɊɔɘɋɑɢɓɡɛ əɗɘɖɔɏɗɘɈ 

ȴɘɊɋɑɆ ɚəɓɐɜɎɔɓɆɑɢɓɡɛ ɒɆɘɋɖɎɆɑɔɈ  
Ɋɑɥ ɛɎɒɎɝɋɗɐɎɛ ɎɗɘɔɝɓɎɐɔɈ ɣɓɋɖɉɎɎ ȮȵȻȺ ȶȦȳ, 

ɈɋɊəɟɎɏ ɗɕɋɜɎɆɑɎɗɘ ȳȮȼ çȸȴȵȦȭè 

ȱɡɗɐɔɈ ȳɎɐɔɑɆɏ ȨɎɐɘɔɖɔɈɎɝ 

«ʊʝʭʥʠʯʝʩʢʘʷ ʢʝʨʘʤʠʢʘ. ɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʠʟʛʦʪʦʚʣʝʥʠʷ» 

ʛ. ʆʙʥʠʥʩʢ, 10 ʩʝʥʪʷʙʨʷ 2020 ʛ. 



ȸɈɋɖɊɔɔɐɗɎɊɓɡɋ ɘɔɕɑɎɈɓɡɋ ɣɑɋɒɋɓɘɡ (ȸȴȸɃ) ï 
ɕɋɖɗɕɋɐɘɎɈɓɡɋ ɎɗɘɔɝɓɎɐɎ ɣɑɋɐɘɖɎɝɋɗɐɔɏ ɣɓɋɖɉɎɎ 

ɺʳʩʦʢʘʷ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ï 
ʂʇɼ ʜʦ 90% 

ʈʘʟʣʠʯʥʳʝ ʚʠʜʳ 
ʪʦʧʣʠʚʘ 

(ʚʦʜʦʨʦʜ, ʤʝʪʘʥ, 
ʩʠʥʪʝʟ-ʛʘʟ ʠ ʪ.ʜ.) 

ʕʢʦʣʦʛʠʯʥʦʩʪʴ  ɹʝʩʰʫʤʥʦʩʪʴ 

ʄʦʜʫʣʴʥʘʷ 
ʢʦʥʩʪʨʫʢʮʠʷ ï  
ʦʪ ʢɺʪ ʜʦ ʄɺʪ 
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ȵɖɎɓɜɎɕ ɖɆɇɔɘɡ ȸȴȸɃ 
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ʅʘʟʥʘʯʝʥʠʝ ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʊʚʝʨʜʳʝ ʵʣʝʢʪʨʦʣʠʪʳ 

92% ZrO2+8%Y2O3 (8YSZ) 

89 mol. % ZrO2 ï 10 mol. % Sc2O3 ï 

1 mol. % Y2O3 (10Sc1YSZ) 

89 mol. % ZrO2 ï 10 mol. % Sc2O3 ï 

1 mol. % CeO2 (10Sc1CeSZ) 

La0.8Sr0.2Ga0.8Mg0.2O3-ŭ 

ɹʫʬʝʨʥʳʝ ʩʣʦʠ ʤʝʞʜʫ 

ʵʣʝʢʪʨʦʣʠʪʦʤ ʠ ʢʘʪʦʜʦʤ 

Ce0.90Gd0.10O1.95 (GDC10) 

Ce0.80Sm0.20O1.95 (SDC20) 

Ce0.6La0.4O2-ŭ 

ʂʘʪʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ 

(La0.75Sr0.25)0.95MnO3-ŭ 

La0.6Sr0.4Co0.2Fe0.8O3-d 

La0.6Sr0.4CoO3-ŭ 

Ba0.5Sr0.5Co0.8Fe0.2O3īŭ 

GdBaCo2O5+ŭ 

PrBaCo2O5+ŭ 

La2NiO4+ŭ 

Pr2NiO4+ŭ 

ɸʥʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ 

NiO/8YSZ 

NiO/10Sc1CeSZ 

La0.75Sr0.25Cr0.5Mn0.5O3 

Sr2MnMoO6 

Sr2NiMoO6 

ȵɋɖɋɝɋɓɢ ɔɗɓɔɈɓɡɛ ɚəɓɐɜɎɔɓɆɑɢɓɡɛ  
ɒɆɘɋɖɎɆɑɔɈ ȸȴȸɃ 

ȲɎɐɖɔɗɘɖəɐɘəɖɆ ɕɔɕɋɖɋɝɓɔɉɔ ɗɋɝɋɓɎɥ 
ɕɑɆɓɆɖɓɔɏ ɥɝɋɏɐɎ ȸȴȸɃ ɆɓɔɊ-ɓɋɗəɟɋɏ 

ɐɔɓɗɘɖəɐɜɎɎ 

ȷɛɋɒɆɘɎɝɋɗɐɔɋ ɎɍɔɇɖɆɌɋɓɎɋ ɗɘɖəɐɘəɖɡ 
ɘɈɋɖɊɔɔɐɗɎɊɓɔɏ ɘɔɕɑɎɈɓɔɏ ɥɝɋɏɐɎ  

ɆɓɔɊ-ɓɋɗəɟɋɏ ɐɔɓɗɘɖəɐɜɎɎ 
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ȲɔɖɚɔɑɔɉɎɝɋɗɐɎɋ ɛɆɖɆɐɘɋɖɎɗɘɎɐɎ ɕɔɖɔɞɐɔɈ ȸȴȸɃ 



ȵɑɆɍɒɔɛɎɒɎɝɋɗɐɆɥ ɘɋɛɓɔɑɔɉɎɥ ɕɔɑəɝɋɓɎɥ 
ɓɆɓɔɗɘɖəɐɘəɖɎɖɔɈɆɓɓɡɛ ɕɔɖɔɞɐɔɈ  



ȵɑɆɍɒɔɛɎɒɎɝɋɗɐɆɥ ɘɋɛɓɔɑɔɉɎɥ ɕɔɑəɝɋɓɎɥ 
ɓɆɓɔɗɘɖəɐɘəɖɎɖɔɈɆɓɓɡɛ ɕɔɖɔɞɐɔɈ  

ȨɓɋɞɓɎɏ ɈɎɊ ɒɎɐɖɔɈɔɑɓɔɈɔɏ 
ɕɑɆɍɒɔɛɎɒɎɝɋɗɐɔɏ əɗɘɆɓɔɈɐɎ 

ȳɆɍɓɆɝɋɓɎɋ: 

- ȵɔɑəɝɋɓɎɋ ɓɆɓɔɐɖɎɗɘɆɑɑɎɝɋɗɐɎɛ (ɖɆɍɒɋɖ 
ɝɆɗɘɎɜ ɒɋɓɋɋ 100 ɓɒ) ɕɔɖɔɞɐɔɈ ɔɐɗɎɊɔɈ, 
ɓɎɘɖɎɊɔɈ, ɐɆɖɇɔɓɎɘɖɎɊɔɈ, ɓɋɐɔɘɔɖɡɛ 
ɒɋɘɆɑɑɔɈ, Ɇ ɘɆɐɌɋ ɕɔɖɔɞɐɔɈɡɛ ɐɔɒɕɔɍɎɜɎɏ 
ɐɔɓɊɋɓɗɆɜɎɋɏ ɒɆɑɡɛ ɝɆɗɘɎɜ Ɏɍ 
ɈɡɗɔɐɔɘɋɒɕɋɖɆɘəɖɓɔɉɔ ɛɎɒɎɝɋɗɐɎ 
ɖɋɆɉɎɖəɤɟɋɉɔ ɉɆɍɔɈɔɉɔ ɕɔɘɔɐɆ.  

- ȳɆɖɆɇɔɘɐɆ ɔɕɡɘɓɡɛ ɕɆɖɘɎɏ 
ɓɆɓɔɐɖɎɗɘɆɑɑɎɝɋɗɐɎɛ ɕɔɖɔɞɐɔɈ. 

ȴɗɓɔɈɓɡɋ ɘɋɛɓɎɝɋɗɐɎɋ 
ɛɆɖɆɐɘɋɖɎɗɘɎɐɎ: 

ȲɆɐɗɎɒɆɑɢɓɆɥ ɈɡɛɔɊɓɆɥ ɒɔɟɓɔɗɘɢ -  6 ɐȨɘ. 

ȵɔɘɖɋɇɑɥɋɒɆɥ ɒɔɟɓɔɗɘɢ -  10 ɐȨɘ.  

ȵɖɔɎɍɈɔɊɎɘɋɑɢɓɔɗɘɢ  ï ɔɘ 20 Ɋɔ 100 ɉ/ɝ. 

ȵɑɆɍɒɔɔɇɖɆɍəɤɟɎɏ ɉɆɍ -  Ɇɍɔɘ, ɈɔɍɊəɛ. 

ȶɆɗɛɔɊ ɕɑɆɍɒɔɔɇɖɆɍəɤɟɋɉɔ ɉɆɍɆ ï 1,5 -4,0 ɒ3/ɝ. 

ȶɆɗɛɔɊ ɔɛɑɆɌɊɆɤɟɋɏ ɈɔɊɡ ï 400 ɑ/ɝ. 

ȩɆɇɆɖɎɘɡ (ȪɛȾɛȨ), ɒɒ -  2900x1200x2100 . 
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ȲɎɐɖɔɈɔɑɓɔɈɆɥ ɕɑɆɍɒɔɛɎɒɎɝɋɗɐɆɥ əɗɘɆɓɔɈɐɆ  
ɕɔɑəɝɋɓɎɥ ɓɆɓɔɐɖɎɗɘɆɑɑɎɝɋɗɐɎɛ ɕɔɖɔɞɐɔɈ 

ȴɗɔɇɋɓɓɔɗɘɎ ɐɔɓɗɘɖəɐɜɎɎ: 

ÇȰɔɓɗɘɖəɐɘɎɈɓɔ, Ɉɗɋ ɣɑɋɒɋɓɘɡ ɒɎɐɖɔɈɔɑɓɔɈɔɏ ɕɑɆɍɒɔɛɎɒɎɝɋɗɐɔɏ əɗɘɆɓɔɈɐɎ ɔɇɠɋɊɎɓɋɓɡ Ɉ 
ɋɊɎɓɔɒ ɐɆɖɐɆɗɋ, Ɉɡɕɔɑɓɋɓɓɔɒ Ɏɍ ɓɋɖɌɆɈɋɤɟɋɏ ɗɘɆɑɎ. 

ÇȴɊɓɔɈɖɋɒɋɓɓɔ ɐ əɗɘɆɓɔɈɐɋ ɒɔɌɋɘ ɇɡɘɢ ɕɔɊɐɑɤɝɋɓɔ Ɋɔ ɝɋɘɡɖɦɛ ɑɎɓɎɏ ɖɆɍɑɎɝɓɡɛ 
ɘɋɛɓɔɑɔɉɎɝɋɗɐɎɛ ɉɆɍɔɈ. 

ÇȸɋɛɓɔɑɔɉɎɝɋɗɐɎɏ ɔɘɗɋɐ, ɈɐɑɤɝɆɤɟɎɏ ȷȨȽ-ɕɑɆɍɒɔɘɖɔɓ Ɏ ɘɋɛɓɔɑɔɉɎɝɋɗɐɔɋ ɔɇɔɖəɊɔɈɆɓɎɋ, 
Ɏɒɋɋɘ ɕɔɊɐɑɤɝɋɓɎɋ ɐ ɈɡɘɥɌɓɔɏ ɈɋɓɘɎɑɥɜɎɎ. 

ÇȴɕɜɎɔɓɆɑɢɓɔ əɗɘɆɓɔɈɐɆ ɒɔɌɋɘ ɇɡɘɢ ɊɔɔɗɓɆɟɋɓɆ ɓɋɏɘɖɆɑɎɍɆɘɔɖɔɒ ɔɘɛɔɊɥɟɎɛ ɉɆɍɔɈ. 
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ȷɛɋɒɆ ɘɋɛɓɔɑɔɉɎɝɋɗɐɔɉɔ ɕɖɔɜɋɗɗɆ ɒɎɐɖɔɈɔɑɓɔɈɔɏ ɕɑɆɍɒɔɛɎɒɎɝɋɗɐɔɏ 
ɘɋɛɓɔɑɔɉɎɎ ɕɔɑəɝɋɓɎɥ ɓɆɓɔɐɖɎɗɘɆɑɑɎɝɋɗɐɎɛ ɕɔɖɔɞɐɔɈ 

1. ʄʠʢʨʦʚʦʣʥʦʚʦʡ ʛʝʥʝʨʘʪʦʨ; 

2. ʇʣʘʟʤʦʪʨʦʥ; 

3. ʋʩʪʨʦʡʩʪʚʦ ʚʚʦʜʘ ʨʝʘʛʝʥʪʦʚ; 

4. ʈʝʘʢʪʦʨ; 

5. ʊʝʧʣʦʦʙʤʝʥʥʠʢ; 

6. ʌʠʣʴʪʨ; 

7. ʂʘʤʝʨʘ ʩʙʦʨʘ ʧʦʨʦʰʢʘ; 

8. ɼʦʟʘʪʦʨ ʨʝʘʛʝʥʪʦʚ; 

9. ʀʩʧʘʨʠʪʝʣʴ; 

10. ɺʧʫʩʢʥʳʝ ʚʝʥʪʠʣʠ; 

11. ʈʦʪʘʤʝʪʨʳ; 

12. ʄʘʥʦʤʝʪʨʳ; 

13. ʉʠʩʪʝʤʘ ʦʯʠʩʪʢʠ ʛʘʟʘ; 

14. ʆʯʠʩʪʠʪʝʣʴ; 

15. ɺʚʦʜ ʧʣʘʟʤʦʦʙʨʘʟʫʶʱʝʛʦ ʛʘʟʘ; 

16. ɺʚʦʜ ʛʘʟʘ-ʥʦʩʠʪʝʣʷ; 

17. ɺʳʭʦʜʥʦʡ ʛʘʟʦʚʳʡ ʢʦʣʣʝʢʪʦʨ. 
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ȨɔɍɒɔɌɓɔɗɘɎ ɕɑɆɍɒɔɛɎɒɎɝɋɗɐɔɉɔ ɗɎɓɘɋɍɆ 

ȴɗɓɔɈɓɡɋ ɕɆɖɆɒɋɘɖɡ, ɈɑɎɥɤɟɎɋ ɓɆ ɊɎɗɕɋɖɗɓɔɗɘɢ, ɛɎɒɎɝɋɗɐɎɏ Ɏ ɚɆɍɔɈɡɏ 
ɗɔɗɘɆɈ ɕɖɔɎɍɈɔɊɎɒɡɛ ɕɔɖɔɞɐɔɈ: 

Å ɊɑɎɓɆ ɗɋɐɜɎɏ ɖɋɆɐɘɔɖɆ; 

Å ɗɕɔɗɔɇ Ɏ ɒɋɗɘɔ ɈɈɔɊɆ ɖɋɆɉɋɓɘɔɈ; 

Å ɘɋɒɕɋɖɆɘəɖɆ ɕɔɘɔɐɆ; 

Å ɖɆɗɛɔɊɡ ɖɋɆɉɋɓɘɔɈ, ɕɑɆɍɒɔɔɇɖɆɍəɤɟɋɉɔ ɉɆɍɆ Ɏ ɉɆɍɆ-ɓɔɗɎɘɋɑɥ; 

Å ɎɗɕɔɑɢɍɔɈɆɓɎɋ ɊɔɕɔɑɓɎɘɋɑɢɓɔɉɔ ɍɆɐɆɑɔɝɓɔɉɔ ɉɆɍɆ. 
10 



ȷɈɔɏɗɘɈɆ ɕɑɆɍɒɔɛɎɒɎɝɋɗɐɎɛ ɓɆɓɔɕɔɖɔɞɐɔɈ 

ȵɖɎɒɋɖɡ əɕɖɆɈɑɋɓɎɥ ɊɎɗɕɋɖɗɓɔɗɘɢɤ 

ȷɈɔɏɗɘɈɆ ɕɑɆɍɒɔɛɎɒɎɝɋɗɐɔɉɔ ɊɎɔɐɗɎɊɆ ɘɎɘɆɓɆ 
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ȲɋɘɔɊ Ɇɣɖɔɍɔɑɢɓɔɉɔ ɔɗɆɌɊɋɓɎɥ Ɋɑɥ ɕɔɑəɝɋɓɎɥ 
ɘɔɓɐɔɕɑɋɓɔɝɓɡɛ ɚəɓɐɜɎɔɓɆɑɢɓɡɛ ɕɔɐɖɡɘɎɏ 



Ȧɣɖɔɍɔɑɢɓɔɋ ɔɗɆɌɊɋɓɎɋ Ɉ ɈɆɐəəɒɋ (ȦȴȨ)*  

*Akedo J., Lebedev M. // Japanese journal of applied physics, 1999, ʊ. 38, ˉ. 9S, ʉ. 5397. 

Ȩ ɔɗɓɔɈɋ ɒɋɘɔɊɆ ɑɋɌɎɘ ɕɖɔɜɋɗɗ çəɊɆɖɓɔɏ ɐɔɓɗɔɑɎɊɆɜɎɎ ɕɖɎ ɐɔɒɓɆɘɓɔɏ 
ɘɋɒɕɋɖɆɘəɖɋè ( room  temperature  impact  consolidation  -  RTIC) .  

ȷɘɔɑɐɓɔɈɋɓɎɋ əɗɐɔɖɋɓɓɡɛ ɝɆɗɘɎɜ ɕɔɖɔɞɐɆ  
ɗ ɕɔɈɋɖɛɓɔɗɘɢɤ 

ȲɋɛɆɓɎɍɒ Ɇɣɖɔɍɔɑɢɓɔɉɔ 
ɓɆɕɡɑɋɓɎɥ 

**D.-M. Chun, S.-H. Ahn / Acta Materialia 59 (2011) 2693ï2703 

ȲɔɊɋɑɢ, ɗɈɥɍɆɓɓɆɥ ɗ ɚɖɆɉɒɋɓɘɆɜɎɋɏ Ɏ 
ɔɇɖɆɍɔɈɆɓɎɋɒ ɓɔɈɡɛ ɕɔɈɋɖɛɓɔɗɘɋɏ** 
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 ȴɇɑɆɗɘɢ ɔɗɆɌɊɋɓɎɥ ɕɔɐɖɡɘɎɏ 

Daneshian, B., Assadi, H.: J. Therm. Spray Technol., 23, 541 ï 550, (2014) 

ȻɖəɕɐɎɋ ɒɆɘɋɖɎɆɑɡ 
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ɃɘɆɕɡ ɚɔɖɒɎɖɔɈɆɓɎɥ ɕɑɋɓɐɎ ɒɋɘɔɊɔɒ 
Ɇɣɖɔɍɔɑɢɓɔɉɔ ɔɗɆɌɊɋɓɎɥ 

16 Hanft D. et al. J. Ceram. Sci. Technol. ï 2015. ï ʊ. 6. ï ˉ. 3. ï ʉ. 147-182. 



ȶɋɆɑɎɍɆɜɎɥ ɒɋɘɔɊɆ Ɇɣɖɔɍɔɑɢɓɔɉɔ ɔɗɆɌɊɋɓɎɥ 
ȷɛɋɒɆ əɗɘɆɓɔɈɐɎ 

ʉʦʧʣʘ 
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ȸɎɕɎɝɓɡɋ ɕɆɖɆɒɋɘɖɡ ɕɖɎ Ɇɣɖɔɍɔɑɢɓɔɒ ɔɗɆɌɊɋɓɎɎ 

ʇʘʨʘʤʝʪʨʳ ɺʝʣʠʯʠʥʳ 

ɼʘʚʣʝʥʠʝ ʚ ʢʘʤʝʨʝ 
ʦʩʘʞʜʝʥʠʷ 

0,2 ð 20 ʤʙʘʨ 

ɼʘʚʣʝʥʠʝ ʚ ʘʵʨʦʟʦʣʴʥʦʡ 
ʢʘʤʝʨʝ 

60 ð 1066 ʤʙʘʨ 

ɻʝʦʤʝʪʨʠʷ ʩʦʧʣʘ ʑʝʣʴ 2,5ʭ0,2 ʤʤ ʜʦ 
25ʭ0,8 ʤʤ 

ɻʘʟ ð ʥʦʩʠʪʝʣʴ  ɺʦʟʜʫʭ, N2, O2, Ar, He 

ɻʘʟʦʚʳʡ ʧʦʪʦʢ 1 ʣ/ʤʠʥ ð 30 ʣ/ʤʠʥ 

ʉʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ 
ʩʦʧʣʘ 

0,05 ð 10 ʤʤ/ʩʝʢ 

ɼʠʩʪʘʥʮʠʷ ʩʦʧʣʦ-
ʧʦʜʣʦʞʢʘ 

0,5 ð 50 ʤʤ 

ʉʢʦʨʦʩʪʴ ʦʩʘʞʜʝʥʠʷ ʜʦ 50 ʤʢʤ/ʤʠʥ ʜʣʷ ʦʙʣʘʩʪʠ 10 Ĭ 10 ʤʤ2 
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Ç ȺɔɖɒɎɖɔɈɆɓɎɋ ɕɑɔɘɓɔɉɔ ɗɑɔɥ ɇɋɍ ɘɖɋɟɎɓ ɕɖɎ ɐɔɒɓɆɘɓɔɏ 
ɘɋɒɕɋɖɆɘəɖɋ. 

Ç Ȩɡɗɔɐɔɗɐɔɖɔɗɘɓɔɋ ɔɗɆɌɊɋɓɎɋ (ɊɋɗɥɘɐɎ ɒɐɒ /  ɒɎɓ). 

Ç ȾɎɖɔɐɎɏ ɊɎɆɕɆɍɔɓ ɘɔɑɟɎɓ (ɔɘ ɒɐɒ Ɋɔ ɗɔɘɋɓ ɒɐɒ). 

Ç ȵɖɔɗɘɔɋ əɕɖɆɈɑɋɓɎɋ ɗɔɗɘɆɈɔɒ Ɏ ɗɘɋɛɎɔɒɋɘɖɎɋɏ ɕɔɐɖɡɘɎɥ. 

Ç ȮɍɉɔɘɔɈɑɋɓɎɋ ɕɑɔɘɓɡɛ ɐɋɖɆɒɎɝɋɗɐɎɛ ɕɔɐɖɡɘɎɏ ɗ 
ɐɖɎɗɘɆɑɑɎɝɋɗɐɔɏ ɗɘɖəɐɘəɖɔɏ (ɖɆɍɒɋɖ ɍɋɖɋɓ Ɉ ɊɋɗɥɘɐɎ 
ɓɆɓɔɒɋɘɖɔɈ).  

Ç ȴɗɆɌɊɋɓɎɋ ɒɓɔɉɔɐɔɒɕɔɓɋɓɘɓɡɛ (ɐɔɒɕɔɍɎɘɓɡɛ) ɕɔɐɖɡɘɎɏ.  

Ç ȺɔɖɒɎɖɔɈɆɓɎɋ 3 D ɗɘɖəɐɘəɖ.  

Ç ȺɔɖɒɎɖɔɈɆɓɎɋ ɕɔɖɎɗɘɡɛ ɕɑɋɓɔɝɓɡɛ ɗɘɖəɐɘəɖ ɕəɘɋɒ 
ɈɈɋɊɋɓɎɥ ɕɔɖɔɔɇɖɆɍɔɈɆɘɋɑɋɏ. 

Ç ȾɎɖɔɐɎɏ Ɉɡɇɔɖ ɕɔɊɑɔɌɋɐ Ɋɑɥ ɔɗɆɌɊɋɓɎɥ -  ɒɋɘɆɑɑɡ, 

ɐɋɖɆɒɎɐɆ Ɏ ɘɈɋɖɊɡɋ ɕɔɑɎɒɋɖɡ. 

ȨɔɍɒɔɌɓɔɗɘɎ ɒɋɘɔɊɆ 
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Ç çȻɔɑɔɊɓɔɋè ɓɆɓɋɗɋɓɎɋ ɕɑɋɓɔɐ ɘəɉɔɕɑɆɈɐɎɛ ɒɆɘɋɖɎɆɑɔɈ ɗ 
ɐɖɎɗɘɆɑɑɎɝɋɗɐɔɏ ɗɘɖəɐɘəɖɔɏ. 

Ç ȨɡɗɔɐɆɥ ɕɖɔɎɍɈɔɊɎɘɋɑɢɓɔɗɘɢ (ɗɐɔɖɔɗɘɢ ɔɗɆɌɊɋɓɎɥ ɗɈɡɞɋ 10  
ɒɒ3 / ɒɎɓ) . 

Ç ȨɔɍɒɔɌɓɔɗɘɢ ɕɔɑəɝɋɓɎɥ ɓɆɓɔɗɘɖəɐɘəɖɓɡɛ ɕɔɐɖɡɘɎɏ (ɊɖɔɇɑɋɓɎɋ 
ɗɘɖəɐɘəɖɡ ɎɗɛɔɊɓɔɉɔ ɕɔɖɔɞɐɆ Ɉ ɕɔɐɖɡɘɎɎ ɇɔɑɋɋ ɝɋɒ ɓɆ ɕɔɖɥɊɔɐ) . 

Ç ȰɔɓɗɔɑɎɊɆɜɎɥ ɕɔɖɔɞɐɆ ɕɖɎ ɐɔɒɓɆɘɓɔɏ ɘɋɒɕɋɖɆɘəɖɋ ɗ Ɉɡɗɔɐɔɏ 
ɕɑɔɘɓɔɗɘɢɤ. 

Ç ȨɡɗɔɐɆɥ ɆɊɉɋɍɎɥ ɕɔɐɖɡɘɎɏ ɕɖɎ ɓɆɓɋɗɋɓɎɎ ɕɖɎ ɐɔɒɓɆɘɓɔɏ 
ɘɋɒɕɋɖɆɘəɖɋ (ɓɆɕɖɎɒɋɖ, Ɋɑɥ Ŭ- Al 2O3  ɗɑɔɥ -  ɇɔɑɋɋ 64  ȲȵɆ ɓɆ 
ɕɔɊɑɔɌɐɋ  Ɏɍ ɗɎɓɘɋɘɎɝɋɗɐɔɉɔ ɗɆɕɚɎɖɆ, Ɋɑɥ ɒɋɓɋɋ ɘɈɋɖɊɡɛ 
ɕɔɊɑɔɌɋɐ (ɘɎɕɆ Cu,  Ni,  Ti )  ɈɋɑɎɝɎɓɆ ɆɊɉɋɍɎɎ ɒɔɌɋɘ ɇɡɘɢ Ɉɡɞɋ). 

Ç ȲɔɊɎɚɎɐɆɜɎɥ ɕɔɈɋɖɛɓɔɗɘɓɡɛ ɗɑɔɋɈ ɕɔɊɑɔɌɐɎ əɊɆɖɓɡɒɎ ɈɔɑɓɆɒɎ. 

Ç Ȩ ɍɆɈɎɗɎɒɔɗɘɎ ɔɘ ɖɋɌɎɒɆ ɖɆɇɔɘɡ, ɐɖɔɒɋ ɓɆɓɋɗɋɓɎɥ ɕɔɐɖɡɘɎɥ, 
ɈɔɍɒɔɌɓɆ ɝɎɗɘɐɆ Ɏ ɖɆɗɕɡɑɋɓɎɋ ɕɔɈɋɖɛɓɔɗɘɎ ɕɔɊɑɔɌɐɎ. 

ȪɔɗɘɔɎɓɗɘɈɆ ɒɋɘɔɊɆ 
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ȮɗɛɔɊɓɡɏ 
 

   

  

   

ȸɋɖɒɎɝɋɗɐɆɥ 
ɔɇɖɆɇɔɘɐɆ 
ɕɖɎ 1400 oC  
Ɉ ɘɋɝɋɓɎɋ 4  
ɝɆɗɔɈ 

 

     

ȺɔɖɒɎɖɔɈɆɓɎɋ ɘɔɓɐɔɕɑɋɓɔɝɓɡɛ ɉɆɍɔɕɑɔɘɓɡɛ ɕɔɐɖɡɘɎɏ ɓɆ ɔɗɓɔɈɋ 
ɘɈɋɖɊɔɉɔ ɣɑɋɐɘɖɔɑɎɘɆ YSZ  ɓɆ ɓɋɗəɟɎɛ ɕɔɊɑɔɌɐɆɛ  

ȷɓɎɌɋɓɎɋ ɔɒɎɝɋɗɐɎɛ ɕɔɘɋɖɢ ɓɆ ɘɈɋɖɊɔɒ ɣɑɋɐɘɖɔɑɎɘɋ 21 


