
 
Â ȶɔɑɢ ɣɑɋɐɘɖɎɝɋɗɐɔɉɔ ɖɆɍɖɥɊɆ Ɉ ɕɔɊɆɈɑɋɓɎɎ ɕɔɖɎɗɘɔɗɘɎ Ɉ ɘɋɛɓɔɑɔɉɎɥɛ 
ɣɑɋɐɘɖɔɐɔɓɗɔɑɎɊɆɜɎɎ  

Â ȶɆɗɝɋɘ ɔɕɘɎɒɆɑɢɓɡɛ ɊɆɈɑɋɓɎɏ ɕɖɋɗɗɔɈɆɓɎɥ Ɉ ɜɎɐɑɋ ɣɑɋɐɘɖɔɐɔɓɗɔɑɎɊɆɜɎɎ  
Â ȷɕɋɐɆɓɎɋ ɐɔɒɕɔɍɎɘɔɈ ɗ ɖɆɍɑɎɝɓɔɏ ɣɑɋɐɘɖɎɝɋɗɐɔɏ ɆɐɘɎɈɓɔɗɘɢɤ ɐɔɒɕɔɓɋɓɘɔɈ   
Â Ⱥɋɓɔɒɋɓ ɗɋɒɎɐɆɖɇɎɊɆ ɈɔɑɢɚɖɆɒɆ ɕɖɎ ɣɑɋɐɘɖɔɐɔɓɗɔɑɎɊɆɜɎɎ 
ɈɔɑɢɚɖɆɒɔɐɆɖɇɎɊɓɡɛ ɘɈɋɖɊɡɛ ɗɕɑɆɈɔɈ Ɏ ɐɔɒɕɔɍɎɘɔɈ  

Â ȸɋɖɒɔɊɋɗɔɖɇɜɎɔɓɓɡɏ ɆɓɆɑɎɍ Ɏ ɐɎɓɋɘɎɝɋɗɐɆɥ ɕɖɎɖɔɊɆ ɉɆɍɔɈɔɉɔ ɗɔɗɘɆɈɆ 
ɕɔɖɎɗɘɔɏ ɗɖɋɊɡ ɣɑɋɐɘɖɔɐɔɓɗɔɑɎɊɆɘɔɈ  

Â ȧɎɒɔɊɆɑɢɓɡɋ WC ɐɔɒɕɔɍɎɜɎɎ Ɏ ɐɔɒɕɔɍɎɘɡ WC ɗ Al2O3 Ɏ ZrO2: ɕɔɑəɝɋɓɎɋ Ɏ 
ɗɈɔɏɗɘɈɆ  

 
 
Â ȪɔɐɑɆɊ ɕɖɋɊɗɘɆɈɑɥɋɘ ɎɗɗɑɋɊɔɈɆɓɎɥ ɕɔ ɐɔɒɕɑɋɐɗɓɔɒə ɕɖɔɋɐɘə 0113U001340 Ȼȳȹ, ȳȸȹ 
çȻȵȮè, ȹȩȦȬȸ (ɉ. ȻɆɖɢɐɔɈ) Ɏ ȷȩȹ (ɉ. Cəɒɡ) çȲɓɔɉɔɐɔɒɕɔɓɋɓɘɓɡɋ ɐɔɒɕɔɍɎɜɎɔɓɓɡɋ 
ɒɆɘɋɖɎɆɑɡ Ɏ ɕɔɐɖɡɘɎɥ ɓɆ ɔɗɓɔɈɋ ɓɆɓɔɗɔɋɊɎɓɋɓɎɏ ɘəɉɔɕɑɆɈɐɎɛ ɒɋɘɆɑɑɔɈè 

            ȺȮȭȮȰȦ Ȯ ȵȶȦȰȸȮȰȦ ɃȱȫȰȸȶȴȰȴȳȷȴȱȮȪȦȼȮȮ ȵȴȪ ȪȦȨȱȫȳȮȫȲ          
 ȨȴȱɂȺȶȦȲȴȰȦȶȧȮȪȳɁȻ ȲȦȸȫȶȮȦȱȴȨ Ȯ ȰȴȲȵȴȭȮȸȴȨ  

       ȩəɜɆɑɋɓɐɔ ɄɖɎɏ ȩɖɎɉɔɖɢɋɈɎɝ  
                    ɗɘɆɖɞɎɏ ɓɆəɝɓɡɏ ɗɔɘɖəɊɓɎɐ ȳȸȹ çȻȵȮè 



ȮȳȸȫȩȶȦȼȮɅ ȭȳȦȳȮȯ Ȯ ȸȫȻȳȴȱȴȩȮȯ ï ȰȱɄȽ Ȱ ȶȦȭȨȮȸȮɄ ȰȴȳȷȸȶȹȮȶȴȨȦȳȮɅ Ȯ 
ȵȶȴȮȭȨȴȪȷȸȨȦ ȸȴȳȰȴȪȮȷȵȫȶȷȳȴȯ ȨɁȷȴȰȴȵȱȴȸȳȴȯ ȸȹȩȴȵȱȦȨȰȴȯ ȰȫȶȦȲȮȰȮ 

 Ƚɘɔ: ɍɆɝɋɒ (ɉɊɋ)  
 
Â ȩɔɖɥɝɋɋ ɕɖɋɗɗɔɈɆɓɎɋ ɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɕɖɥɒɔɉɔ ɘɔɐɔɕɔɊɈɔɊɆ ɐ ɔɇɠɋɐɘə 
ɐɔɓɗɔɑɎɊɆɜɎɎ: ɖɆɍɈɎɈɆɋɒɆɥ ɘɋɛɓɔɑɔɉɎɝɋɗɐɆɥ ɎɊɋɔɑɔɉɎɥ  

 (ɕɖɆɐɘɎɝɋɗɐɎɏ ɘɋɛɓɔɑɔɉɎɝɋɗɐɎɏ ɔɕɡɘ)  
Â ȲɔɊɋɑɎɖɔɈɆɓɎɋ ɕɖɔɇɑɋɒɡ ɕɔɖɎɗɘɔɗɘɎ ɔɇɠɋɐɘɔɈ ɕɔɖɔɞɐɔɈɔɏ 
ɒɋɘɆɑɑəɖɉɎɎ:  

 ɈɎɊɔɈɔɋ ɕɖɋɊɗɘɆɈɑɋɓɎɋ ɔ ɕɔɖɆɛ Ɏ Ɏɛ ɒɆɐɗɎɒɆɑɢɓɔɒ ɖɆɍɒɋɖɓɔɒ 
ɔɌɎɊɆɓɎɎ  

 (ɗɘɖəɐɘəɖɓɡɏ ɒɆɘɋɖɎɆɑɔɈɋɊɝɋɗɐɎɏ ɆɓɆɑɎɍ) 
Â ɃɑɋɐɘɖɔɖɆɍɖɥɊɓɡɋ ɥɈɑɋɓɎɥ Ɉ ɣɑɋɐɘɖɎɝɋɗɐɎɛ ɐɔɓɘɆɐɘɆɛ Ɏ 
ɣɐɗɘɖɋɒɆɑɢɓɡɏ ɒɎɓɎɒəɒ ɓɆɕɖɥɌɋɓɎɥ ɣɑɋɐɘɖɎɝɋɗɐɔɉɔ ɕɖɔɇɔɥ ɉɆɍɔɈɔɏ 
ɗɖɋɊɡ ɕɔɊ ɊɆɈɑɋɓɎɋɒ:  

 ɖɆɗɝɋɘ ɣɚɚɋɐɘɎɈɓɔɉɔ ɊɆɈɑɋɓɎɥ ɕɖɋɗɗɔɈɆɓɎɥ ɣɑɋɐɘɖɔɐɔɓɗɔɑɎɊɎɖəɋɒɡɛ 
ɕɔɖɔɞɐɔɈɡɛ ɗɎɗɘɋɒ  

 (ɣɐɗɕɋɖɎɒɋɓɘɆɑɢɓɆɥ ɚɎɍɎɐɆ)  
Â ȵɑɔɘɓɋɏɞɆɥ əɕɆɐɔɈɐɆ ɞɆɖɔɈ:  
 ɖɆɜɎɔɓɆɑɢɓɡɋ ɇɎ- Ɏ ɕɔɑɎɒɔɊɆɑɢɓɡɋ ɐɔɒɕɔɍɎɜɎɎ ɎɗɛɔɊɓɡɛ ɕɔɖɔɞɐɔɈɡɛ 
ɗɒɋɗɋɏ  

 (ɕɖɎɐɑɆɊɓɆɥ ɒɆɘɋɒɆɘɎɐɆ)  
 
 

 
 



    ȻɆɖɆɐɘɋɖɎɗɘɎɐɎ ɘɋɛɓɔɑɔɉɎɏ ɗɐɔɖɔɗɘɓɔɉɔ ɗɕɋɐɆɓɎɥ ɗəɇɒɎɐɖɔ- Ɏ ɓɆɓɔɐɖɎɗɘɆɑɑɎɝɋɗɐɎɛ 
ɕɔɖɔɞɐɔɈ (ɕɔ ɊɆɓɓɡɒ ɍɆɖəɇɋɌɓɡɛ ɎɗɗɑɋɊɔɈɆɓɎɏ)  

 

ȲɋɘɔɊ  

ɐɔɓɗɔɑɎɊɆɜɎɎ 

ȪɆɈɑɋɓɎɋ, 

ȩȵɆ  

(ɓɋ ɇɔɑɋɋ) 

ȸɋɒɕɋɖɆɘəɖɆ, 
Áȷ  

ȵɑɔɘɓɔɗɘɢ 
ɎɍɊɋɑɎɏ, % 

 ȷɐɔɖɔɗɘɢ  

  ɓɆɉɖɋɈɆ,  

   ɉɖɆɊ/c 

   Ȩɖɋɒɥ  

ɈɡɊɋɖɌɐɎ      
c 

ȩɔɖɥɝɆɥ ɎɍɔɗɘɆɘɎɝ. ɐɔɈɐɆ 
(HIF)  

     1,0     1200-1500 95 Ɏ Ɉɡɞɋ   10ï20   120ï300 

ȷɐɔɖɔɗɘɓɔɋ ɉɔɖɥɝɋɋ 
ɎɍɔɗɘɆɘɎɝ. ɕɖɋɗɗɔɈɆɓɎɋ 
(QHIP) 

     1,0     1500ï2000  Ɋɔ 95  
 

  20ï30     60ï300  

ȷɕɋɐɆɓɎɋ Ɉ ɆɐɘɎɈɎɖɔɈɆɓɓɔɒ 
ɣɑɋɐɘɖɎɝɋɗɐɎɒɎ ɎɒɕəɑɢɗɆɒɎ 
ɕɔɑɋ / ɗ ɕɔɗɘɔɥɓɓɡɒ ɘɔɐɔɒ 
(FAST/SPS) 

     0,06 ɓɋ ɇɔɑɋɋ 2200 95 Ɏ Ɉɡɞɋ   20ï30  180ï300  

ȷɕɋɐɆɓɎɋ ɕɖɥɒɡɒ 
ɣɑɋɐɘɖɔɓɆɉɖɋɈɔɒ ɕɋɖɋɒɋɓɓɡɒ 
ɘɔɐɔɒ (EC/FAPAS) 

     0,03 ɓɋ ɇɔɑɋɋ 3000 95 Ɏ Ɉɡɞɋ 

 

  10ï20  150ï200  

ȰɔɒɕɆɐɘɎɖɔɈɆɓɎɋ ɗ Ɉɡɗɔɐɔɏ 
ɣɓɋɖɉɎɋɏ Ɏ ɗɐɔɖɔɗɘɢɤ (HEHR) 

     1,5  ɓɋ ɇɔɑɋɋ 3400 Ɋɔ 98  
 

  20ï30  100ï120  

ȷɕɋɐɆɓɎɋ ɕɔɊ ɗɈɋɖɛɈɡɗɔɐɎɒ 
ɊɆɈɑɋɓɎɋɒ (UPS) 

     26 ɓɋ ɇɔɑɋɋ 2000  94ï98     3ï4  300ï600  

ȪɔɕɔɑɓɎɘɋɑɢɓɔɋ ɒɋɛɆɓɎɝɋɗɐɔɋ ɈɔɍɊɋɏɗɘɈɎɋ ɕɖɎ ɣɑɋɐɘɖɔɐɔɓɗɔɑɎɊɆɜɎɎ ɕɔɖɔɞɐɔɈ ɒɔɌɋɘ ɇɡɘɢ:  
- Ɏɒɕəɑɢɗɓɔɋ (çɐɔɈɐɆè, ɕɔ ɆɓɆɑɔɉɎɎ ɗ HIF; ȶɆɏɝɋɓɐɔ Ɏ Ɋɖ.; ɕɖɆɐɘɎɝɋɗɐɎɋ ɐɔɒɇɎɓɆɜɎɎ ɓɋ ɖɆɗɕɖɔɗɘɖɆɓɋɓɡ);  
-ɓɋɕɖɋɖɡɈɓɔɋ (çɕɖɋɗɗɔɈɆɓɎɋè, ɕɔ ɆɓɆɑɔɉɎɎ ɗ  QHIP, HEHR, UPS; Anderson Ɏ Ɋɖ.; ɕɖɆɐɘɎɝɋɗɐɎɋ ɐɔɒɇɎɓɆɜɎɎ ï  
  FAST/SPS, EC/FAPAS). 



ȦɑɢɘɋɖɓɆɘɎɈɓɆɥ 
ɘɋɛɓɔɑɔɉɎɝɋɗɐɆɥ ɐɔɓɜɋɕɜɎɥ  

(ɇɋɍ ɕɖɥɒɔɉɔ ɘɔɐɔɕɔɊɈɔɊɆ Ɉ 
ɍɔɓə ɗɕɋɐɆɓɎɥ) 

 

                    ȵɔɐɆɍɆɘɋɑɎ ɆɑɢɘɋɖɓɆɘɎɈɓɔɏ ɕɖɆɐɘɎɐɎ  

ȸɋɒɕɋɖɆ-
ɘəɖɓɡɋ 
ɈɔɍɒɔɌɓɔɗɘɎ  

ȸɖɋɇəɋɒɔɋ 
ɊɆɈɑɋɓɎɋ 

ȵɖɎɋɒɎɗɘɔɗɘɢ ɐ ɍɆɊɆɝɋ 
ɚɔɖɒɔɔɇɖɆɍɔɈɆɓɎɥ  

ȰɆɕɎɘɆɑɢɓ. 
ɍɆɘɖɆɘɡ  

ȵɔ ɉɆɇɆɖɎɘə 
ɎɍɊɋɑɎɥ 

ȵɔ ɗɑɔɌɓɔɗɘɎ 
ɚɔɖɒɡ 
ɎɍɊɋɑɎɥ 

ȩɔɖɥɝɋɋ ɎɍɔɗɘɆɘɎɝɋɗɐɔɋ 
ɕɖɋɗɗɔɈɆɓɎɋ 

ȳɎɌɋ, Ɋɔ 
80% 

ȳɆɒɓɔɉɔ 
Ɉɡɞɋ,  
Ɉ 4-5 ɖɆɍ  

ȳɆɒɓɔɉɔ 
Ɉɡɞɋ,  
Ɉ 6-7 ɖɆɍ 

ȷɔɕɔɗɘɆ-ɈɎɒɆ ȳɆɒɓɔɉɔ 
Ɉɡɞɋ 

ȹɗɐɔɖɋɓɓɔɋ ɔɇɠɋɒɓɔɋ 
ɐɔɒɕɆɐɘɎɖɔɈɆɓɎɋ 

ȳɆɒɓɔɉɔ 
ɓɎɌɋ,  

Ɋɔ 60 %  

ȧɔɑɋɋ ɝɋɒ ɓɆ 
ɕɔɖɥɊɔɐ 
Ɉɡɞɋ,  
~ Ɉ 12 ɖɆɍ  

Ȩɡɞɋ,  

Ɉ 2 ɖɆɍɆ 
 

ȳɎɌɋ Ȩɡɞɋ 

 

 ȴɗɓɔɈɓɡɋ ɊɔɗɘɔɎɓɗɘɈɆ ɒɋɘɔɊɔɈ ɣɑɋɐɘɖɔɐɔɓɗɔɑɎɊɆɜɎɔɓɓɔɉɔ ɕɖɋɗɗɔɈɆɓɎɥ Ɋɑɥ 
ɕɔɑəɝɋɓɎɥ Ɉɡɗɔɐɔɕɑɔɘɓɡɛ (ɓɎɍɐɔɕɔɖɎɗɘɡɛ) ɗɘɖəɐɘəɖ ɘɖəɊɓɔɗɕɋɐɆɋɒɡɛ ɘəɉɔɕɑɆɈɐɎɛ 
ɒɆɘɋɖɎɆɑɔɈ, ɎɗɕɔɑɢɍəɤɟɎɛ ɓɆɉɖɋɈ ɕɔɑɋɈɡɒ Ɏ ɕɖɥɒɡɒ ɊɋɏɗɘɈɎɋɒ ɣɑɋɐɘɖɎɝɋɗɐɔɉɔ ɘɔɐɆ:        
-  ɔɘɓɔɗɎɘɋɑɢɓɔ ɐɔɖɔɘɐɎɏ ɜɎɐɑ ɗɕɋɐɆɓɎɥ (ɔɇɡɝɓɔ ɓɋ ɇɔɑɋɋ 5 ɒɎɓ.);  
- ɓɋɍɓɆɝɎɘɋɑɢɓɡɏ ɖɔɗɘ ɍɋɖɓɆ.  
ȮɓɗɘɎɘəɘ ɘɋɛɓɔɑɔɉɎɏ Ɉ ɎɓɊɎɏɗɐɔɒ ȰɆɓɕəɖɋ, Ȧ. ȲəɐɛɔɕɆɊɛɆɥ Ɏ ȧ. ȧɆɗə, Int. Mat. Rev., V. 52, 
2007: ñoptimization of the consolidation pressure and temperature can lead to the production of 
nanocrystalline ceramics with grain sizes, even smaler than those of starting powdersò  -  

 ɐɔɓɜɋɕɘ ɕɖɔɎɍɈɔɊɗɘɈɆ ɓɆɓɔɐɋɖɆɒɎɐɎ ñAS with TACò: ɆɐɘɎɈɎɖɔɈɆɓɓɔɋ ɗɕɋɐɆɓɎɋ 
(ñActivated Sinteringò) ɗ ɕɔɊɊɋɖɌɎɈɆɋɒɔɏ ɘɖɆɓɗɚɔɖɒɆɜɎɋɏ ɐɔɓɗɔɑɎɊɆɜɎɋɏ (ñTransformation 
Assisted Consolidationò) 

 
                              ȹɖɔɈɓɎ ɒɆɐɗɎɒəɒɔɈ ɎɓɘɋɓɗɎɈɓɔɗɘɎ ɣɑɋɐɘɖɔɒɆɉɓɎɘɓɔɉɔ ɕɔɑɥ, ɒɐȸɑ 

ȩɎɉɎɋɓɎɝɋɗɐɎɏ 
ɓɔɖɒɆɘɎɈ (ȾɈɋɜɎɥ) 

ȧɆɘɆɖɋɥ ɗɔɘɔɈɔɉɔ 
ɘɋɑɋɚɔɓɆ 

ȸɖɆɒɈɆɏ, ɘɖɔɑɑɋɏɇəɗ ȨɆɉɔɓ ɒɋɘɖɔ 
(ɘɔɖɒɔɌɋɓɎɋ,ɖɆɍɉɔɓ) 

 ȸɋɛɓɔɑɔɉɎɎ FAST 

             0,2                6               250              450                 ? 



ʚʝʨʭʥʠʡ ʧʫʘʥʩʦʥ

ʛʨʘʬʠʪʦʚʘʷ

ʧʨʦʢʣʘʜʢʘ

ʛʨʘʬʠʪʦʚʘʷ

ʤʘʪʨʠʮʘ,

ʟʘʛʨʫʞʝʥʥʘʷ

ʧʦʨʦʰʢʦʤ

ʥʠʞʥʠʡ

ʧʫʘʥʩʦʥ

ʚʘʢʫʫʤʥʘʷ

ʢʘʤʝʨʘ

ʠʤʧʫʣʴʩʥʳʡ

ʛʝʥʝʨʘʪʦʨ

ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ

ʜʣʷ SPS-ʩʧʝʢʘʥʠʷ

ʠʤʧʫʣʴʩʥʳʡ

ʛʝʥʝʨʘʪʦʨ

ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ

ʜʣʷ

FAPAS-ʩʧʝʢʘʥʠʷ

        ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ

ʧʨʦʮʝʩʩʠʨʦʚʘʥʠʷ:

     - ʦʜʥʦʦʩʥʦʝ ʤʝʭʘʥʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ

     - ʩʠʣʘ ʪʦʢʘ

     - ʚʨʝʤʷ

    - ʠʟʤʝʨʝʥʠʝ ʜʘʚʣʝʥʠʷ

    - ʢʦʥʪʨʦʣʴ ʘʪʤʦʩʬʝʨʳ

    - ʩʠʩʪʝʤʘ ʚʦʜʷʥʦʛʦ    ʦʭʣʘʞʜʝʥʠʷ

    - ʠʟʤʝʨʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ

ON/OFF

100 ʢʅ; 10 ɺ; 1,75 ʢɸ

ʧʝʨʝʤʝʥʥʳʡ ʪʦʢ:

ʯʘʩʪʦʪʘ 60 ɻʮ

ʙ

,ʤʩt

10 20 30 40

U
, I

100 ʢʅ; 15 ɺ; 5 ʢɸ

ʧʦʩʪʦʷʥʥʳʡ ʪʦʢ:

ʧʝʨʠʦʜ 14 ʤʩ, ʩʢʚʘʞʥʦʩʪʴ 1,16(6)

ʘ

12 24 36
,ʤʩt

U
, I

0

ȵɔɗɘɔɥɓɓɡɏ ɘɔɐ: 15 Ȩ; 5 ɐȦ;  
ɕɋɖɎɔɊ 14 ɒɗ; ɗɐɈɆɌɓɔɗɘɢ 1,16; ɝɆɗɘɔɘɆ ɔɐ. 72 ȩɜ                              

ȵɋɖɋɒɋɓɓɡɏ ɘɔɐ: 10 Ȩ; 1,75 ɐȦ;  
ɕɋɖɎɔɊ 16,6(6) ɒɗ; ɝɆɗɘɔɘɆ 60 ȩɜ 

ȳɎɍɐɔɝɆɗɘɔɘɓɔɗɘɢ ɕɋɖɋɒɋɓɓɔɉɔ ɘɔɐɆ (ȹɐɖɆɎɓɆ ï 50 ȩɜ) ɕɔɈɡɞɆɋɘ Ɉɋ-
ɖɔɥɘɓɔɗɘɢ   ɣɑɋɐɘɖɔɖɆɍɖɥɊɓɔɉɔ   ɈɡɗɈɔɇɔɌɊɋɓɎɥ   ɣɑɋɐɘɖɔɒɆɉɓɎɘɓɔɏ 
ɣɓɋɖɉɎɎ  Ɉ  ɇɔɑɋɋ ɊɔɑɉɔɈɖɋɒɋɓɓɡɛ ɕɔɑəɕɋɖɎɔɊɆɛ ɕɖɥɒɔɏ Ɏ ɔɇɖɆɘɓɔɏ 
ɕɔɑɥɖɓɔɗɘɎ  Ɉ ɗɖɆɈɓɋɓɎɎ ɗ ɈɡɗɔɐɔɝɆɗɘɔɘɓɡɒ ɉɋɓɋɖɎɖɔɈɆɓɎɋɒ Ɏ, ɗɑɋ-
ɊɔɈɆɘɋɑɢɓɔ, ɖɔɑɢ ɎɗɐɖɔɈɔɏ ɕɑɆɍɒɡ Ɉ ɗɕɋɐɆɓɎɎ ɕɖɋɗɗəɋɒɡɛ ɕɔɖɔɞɐɔɈ 

ȴɇɟɆɥ ɗɛɋɒɆɘɎɍɆɜɎɥ əɗɘɖɔɏɗɘɈɆ Ɋɑɥ ɉɔɖɥɝɋɉɔ ɈɆɐəəɒɓɔɉɔ ɕɖɋɗɗɔɈɆɓɎɥ:         

SPS  (ȰɆɑɎɚɔɖɓɎɥ - ȪɣɈɎɗ, ȷȾȦ)  Ɏ   FAPAS  (ȪɎɌɔɓ - ȧɋɑɚɔɖɘ, ȺɖɆɓɜɎɥ) 

    ȩɑɔɗɗɆɖɎɏ ɕɖɋɊɗɘɆɈɎɘɋɑɋɏ ɗɋɒɋɏɗɘɈɆ FAST-ɘɋɛɓɔɑɔɉɎɏ  

    (ɒɋɌɊəɓɆɖɔɊɓɆɥ əɓɎɚɎɜɎɖɔɈɆɓɓɆɥ ɘɋɖɒɎɓɔɑɔɉɎɥ ɔɘɗəɘɗɘɈəɋɘ) 

FAST  

(ȷȾȦ) 

Field Activated  

Sintering Technic 

ȦɐɘɎɈɎɖɔɈɆɓɓɆɥ ɕɔɑɋɒ 
ɘɋɛɓɎɐɆ ɗɕɋɐɆɓɎɥ 

SPS  

(ȷȾȦ,Ʌɕ.) 

Spark Plasma Sintering ȮɗɐɖɔɈɔɋ ɕɑɆɍɒɋɓɓɔɋ 
ɗɕɋɐɆɓɎɋ 

PAS  

(Ʌɕ.) 

Plasma Activated 
Sintering 

ȦɐɘɎɈɎɖɔɈɆɓɓɔɋ ɕɑɆɍɒɔɏ 
ɗɕɋɐɆɓɎɋ 

PECS  

(Ʌɕ.) 

Pulse Electric Current 
Sintering 

CɕɋɐɆɓɎɋ Ɏɒɕəɑɢɗɓɡɒ 
ɣɑɋɐɘɖɎɝɋɗɐɎɒ ɘɔɐɔɒ 

ȶȶȷ  

(ȷȾȦ) 

Plasma Pressure 
Compaction 

ȵɑɆɍɒɋɓɓɔɋ ɕɖɋɗɗəɤɟɋɋ 
ɐɔɒɕɆɐɘɎɖɔɈɆɓɎɋ 

IPEC 
(Ȱɔɖ.) 

Instrumental Pulse 
Electrodischarge 
Consolidation 

ȰɔɓɘɖɔɑɎɖəɋɒɆɥ Ɏɒɕəɑɢɗ-ɓɆɥ 
ɣɑɋɐɘɖɔɖɆɍɖɥɊɓɆɥ 
ɐɔɓɗɔɑɎɊɆɜɎɥ 

R/SSP 
(Ȱɔɖ.) 

Resistance/Spark Sin-
tering under Pressing 

ȮɗɐɖɔɈɔɋ ɗɕɋɐɆɓɎɋ ɕɔɊ ɊɆɈ-
ɑɋɓɎɋɒ ɗ ɗɔɕɖɔɘɎɈɑɋɓɎɋɒ 

FAPAS  

(Ⱥɖ.) 

Field Activated Pressure 
Assisted Synthesis 

ȦɐɘɎɈɎɖɔɈɆɓɓɡɏ ɕɔɑɋɒ 
ɕɔɊɊɋɖɌɆɓ-ɓɡɏ ɊɆɈɑɋɓɎɋɒ 
ɗɎɓɘɋɍ 

FAPASPS-
AC (ȹɐɖ.) 

Field Activated Pressure 
Assisted Spark Plasma 
Sintering ï Alternating 
ȷurrent 

ȵɔɊɊɋɖɌɆɓɓɔɋ ɊɆɈɑɋɓɎɋɒ 
ɆɐɘɎɈɎɖɔɈɆɓɓɔɋ ɕɔɑɋɒ 
ɕɋɖɋɒɋɓɓɔɉɔ ɘɔɐɆ ɎɗɐɖɔɈɔ-
ɕɑɆɍɒɋɓɓɔɋ ɗɕɋɐɆɓɎɋ 



ȵɖɋɗɗ-ɚɔɖɒɆ Ɉ ɗɇɔɖɋ            ȰɆɒɋɖɆ ɗɕɋɐɆɓɎɥ             ȷɛɋɒɆ ɕɔɊɐɑɤɝɋɓɎɥ 

     ȹɗɘɖɔɏɗɘɈɔ   Ɋɑɥ   ɉɔɖɥɝɋɉɔ   ɈɆɐəəɒɓɔɉɔ                          
ɕɖɋɗɗɔɈɆɓɎɥ    ɗ    ɕɖɥɒɡɒ    ɣɑɋɐɘɖɔɓɆɉɖɋɈɔɒ   
ɕɋɖɋɒɋɓɓɡɒ  ɘɔɐɔɒ  ɕɖɔɒɡɞɑɋɓɓɔɏ  ɝɆɗɘɔɘɡ  

 
    ȵɆɘɋɓɘ ȹɐɖɆɎɓɡ ɓɆ ɕɔɑɋɍɓəɤ ɒɔɊɋɑɢ ɷ72841  

Ɉ   ɗɛɋɒɆɘɎɍɆɜɎɎ   ɖɆɇɔɝɋɉɔ   ɎɗɕɔɑɓɋɓɎɥ   ɓɆəɝɓɔ-       
ɕɖɔɎɍɈɔɊɗɘɈɋɓɓɡɒ     ɕɖɋɊɕɖɎɥɘɎɋɒ     çȰɋɖɒɋɘ-ȹè   

 

 1 ȷɎɑɢɚɔɓ (Ȼ18ȳ10ȸ) 

 2 ȺɑɆɓɜɡ (Ȼ18ȳ10ȸ) 

 3 ȷɆɒɔɔɛɑɆɌɊɆɤɟɎɋɗɥ ɘɔɐɔɈɔɊɡ (ɒɋɊɓɡɏ ɗɕɑɆɈ) 

 4 ȨɔɊɔɔɛɑɆɌɊɆɋɒɡɋ ɘɔɐɔɈɔɊɡ (ɒɋɊɓɆɥ ɘɖəɇɐɆ) 

 5 ȵəɆɓɗɔɓɡ (ɉɖɆɚɎɘ Ȳȵȩ-7, Ɋɔ 70 ȲȵɆ) 

 6 ȵɖɔɐɑɆɊɐɆ (ɉɖɆɚɎɘɔɈɡɏ ɑɎɗɘ) 

 7 ȶɆɍɇɔɖɓɆɥ ɕɖɋɗɗ-ɚɔɖɒɆ (ɉɖɆɚɎɘ) 

 8 ȨɘəɑɐɆ (əɉɑɋɐɔɒɕɔɍɎɘ) 

 9 ɃɐɖɆɓɡ (ɒɔɑɎɇɊɋɓɔɈɆɥ Ɍɋɗɘɢ) 

10 ȸɋɕɑɔɎɍɔɑɥɜɎɥ (ɒəɑɑɎɘɔɐɖɋɒɓɋɍɋɒɎɗɘɔɋ ɔɉɓɋəɕɔɖɓɔɋ 
Ɉɔɑɔɐɓɔ) 

11 ȸɋɖɒɔɕɆɖɆ Ȩȶï5/20 (ɈɔɑɢɚɖɆɒ-ɖɋɓɎɏ) 

12 ȴɇɠɋɐɘ ɐɔɓɗɔɑɎɊɆɜɎɎ 

13 ȭɆɌɎɒɡ (ɊɎɣɑɋɐɘɖɎɐ) 

14 ȵɖɔɐɑɆɊɐɆ (ɖɋɍɎɓɆ) 

15 ȵɖɔɐɑɆɊɐɆ (ɊɎɣɑɋɐɘɖɎɐ) 

16 ȷɘɡɐɔɈɔɝɓɡɋ əɍɑɡ ɈɆɐəəɒɓɔɏ ɗɈɆɖɐɎ 

17 ȨɈɔɊ ɐ ɈɆɐəəɒɓɔɒə ɓɆɗɔɗə 


