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ʀʞʝʚʩʢ, 2018 

ʈɽɻʀʆʅɸʃʔʅʓʁ ʌʆʈʋʄ ɼʃʗ ʇʈɽɼʇʈʀʗʊʀʁ ʈɽɸʃʔʅʆɻʆ ʉɽʂʊʆʈɸ ʕʂʆʅʆʄʀʂʀ 

çʅʆɺɸʗ ʀʅɼʋʉʊʈʀɸʃʀɿɸʎʀʗ: 

ʈɸɿɺʀʊʀɽ  ʇɽʈɽɼʆɺʓʍ ʊɽʍʅʆʃʆɻʀʁ ɺ ʕʂʆʅʆʄʀʂɽ ʋɼʄʋʈʊʉʂʆʁ ʈɽʉʇʋɹʃʀʂʀè  



ʇʣʘʥ ʜʦʢʣʘʜʘ 

Åʀʩʩʣʝʜʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʤʘʪʝʨʠʘʣʦʚ 

Åʕʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ ʤʘʪʝʨʠʘʣʦʚ 

Åʆʧʪʠʯʝʩʢʘʷ ʤʠʢʨʦʩʢʦʧʠʷ, ʢʦʥʬʦʢʘʣʴʥʘʷ 

ʤʠʢʨʦʩʢʦʧʠʷ, ʩʧʝʢʪʨʦʩʢʦʧʠʷ 

ʨʘʤʘʥʦʚʩʢʦʛʦ ʨʘʩʩʝʷʥʠʷ, ʘʪʦʤʥʦ-

ʩʠʣʦʚʘʷ ʤʠʢʨʦʩʢʦʧʠʷ 

Åʊʦʥʢʦʧʣʝʥʦʯʥʘʷ ʪʝʭʥʦʣʦʛʠʷ 

 



ʈʝʥʪʛʝʥʦʬʘʟʦʚʳʡ ʘʥʘʣʠʟ 

ɼʠʬʨʘʢʪʦʤʝʪʨ ʨʝʥʪʛʝʥʦʚʩʢʠʡ ɼʈʆʅ-6 

ʧʨʝʮʠʟʠʦʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʨʝʰʝʪʢʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ; 

Å  ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʟʤʝʨʦʚ ʢʨʠʩʪʘʣʣʠʪʦʚ; 

Å  ʠʟʫʯʝʥʠʝ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʝʱʝʩʪʚʘ (ʥʘʧʨʷʞʝʥʠʷ I ʠ II  ʨʦʜʘ); 

Å  ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʝʢʩʪʫʨ; 

Å  ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʬʘʟʦʚʳʡ ʘʥʘʣʠʟ; 

Å  ʠʟʫʯʝʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʭ ʤʝʪʘʣʣʘʭ ʧʨʠ ʥʘʛʨʝʚʝ; 

Å  ʦʧʨʝʜʝʣʝʥʠʝ ʘʤʦʨʬʥʦʩʪʠ ʚʝʱʝʩʪʚʘ. 

ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ  

ʇʘʨʘʤʝʪʨ 
ɿʥʘʯʝʥʠʝ 

ʇʦ ʊʋ ʌʘʢʪʠʯʝʩʢʠ 

ɼʠʘʧʘʟʦʥ ʫʛʣʦʚ ʧʝʨʝʤʝʱʝʥʠʷ ʦʩʠ ʢʨʦʥʰʪʝʡʥʘ ʙʣʦʢʘ 

ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ 

ʦʪ ï 100 ʜʦ 

+168̄  

ï 100 ̄  

+168̄  

ɼʠʘʧʘʟʦʥ ʫʛʣʦʚ ʧʝʨʝʤʝʱʝʥʠʷ ʦʩʠ ʩʪʦʣʠʢʘ ʦʙʨʘʟʮʘ ʦʪ 0 ʜʦ 360 ̄ ʦʪ 0 ʜʦ 360 ̄

ʄʠʥʠʤʘʣʴʥʳʡ ʰʘʛ ʧʝʨʝʤʝʱʝʥʠʷ ʦʩʠ ʢʨʦʥʰʪʝʡʥʘ ʙʣʦʢʘ 

ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ 
0,002̄  0,002̄  

ʆʩʥʦʚʥʘʷ ʘʧʧʘʨʘʪʫʨʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ 

ʩʢʦʨʦʩʪʠ ʩʯʸʪʘ ʠʤʧʫʣʴʩʦʚ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ 

ʠʟʣʫʯʝʥʠʷ, ʥʝ ʙʦʣʝʝ 

0,4% 0,25% 

ɿʘʜʘʥʠʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʩʙʦʨ, 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʳʚʦʜ ʠ ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ 
ʝʩʪʴ ʝʩʪʴ 

ɺʨʝʤʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʘʙʦʯʝʛʦ ʨʝʞʠʤʘ, ʥʝ ʙʦʣʝʝ 1 ʯʘʩ 50 ʩʝʢ 

ʄʦʱʥʦʩʪʴ ʜʦʟʳ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʠʟʤʝʨʝʥʥʘʷ ʚ 

ʣʶʙʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 50 ʤʤ ʦʪ 

ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠʟʣʫʯʘʪʝʣʷ ʧʨʠ 

ʟʘʢʨʳʪʦʡ ʟʘʩʣʦʥʢʝ ʟʘʱʠʪʥʦʛʦ ʢʦʞʫʭʘ, ʥʝ ʙʦʣʝʝ  

1,0 ʤʢɻʨ/ʯ 

(0,03ʤʢʈ/ʩ) 
0,02ʤʢʈ/ʩ 



ʈʝʥʪʛʝʥʦʬʘʟʦʚʳʡ ʘʥʘʣʠʟ 

ɸʧʧʘʨʘʪ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ 

ʦʪ ʕɺʄ ʯʝʨʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩ.. 

ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ  

Å  ʆʙʝʩʧʝʯʠʚʘʝʪ ʨʘʙʦʪʫ ʩ ʨʝʥʪʛʝʥʦʚʩʢʠʤʠ 

ʪʨʫʙʢʘʤʠ 1,2 ɹʉɺ 22-ʄʦ; 1,5 ɹʉɺ 23-Cu, 1,6 

ɹʉɺ 24-Co, 2,0 ɹʉɺ 24-ʉu; 

Å ʅʦʤʠʥʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚʳʩʦʢʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ï 50 ʢɺ; 

Å  ʅʦʤʠʥʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʘʥʦʜʥʦʛʦ ʪʦʢʘ ï 

60 ʤɸ; 

Å  ʈʘʜʠʫʩ ʛʦʥʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 

ï 192 ʤʤ; 

Å  ɼʠʘʧʘʟʦʥ ʫʛʣʦʚ ʧʝʨʝʤʝʱʝʥʠʷ 

ʜʝʪʝʢʪʦʨʘ (ʫʛʣʦʚ ʜʠʬʨʘʢʮʠʠ) ʦʪ 1 ʜʦ ʧʣʶʩ 

166  ̄ (ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ) ʠ ʦʪ 0 ʜʦ 

ʤʠʥʫʩ 100  ̄(ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ); 

Å  ʐʘʛʠ ʧʝʨʝʤʝʱʝʥʠʷ ʜʝʪʝʢʪʦʨʘ ʧʨʠ 

ʩʪʫʧʝʥʯʘʪʦʤ ʨʝʞʠʤʝ: 0,01; 0,02; 0,05; 0,10; 

0,20; 0,50; 1,00 ;̄ 

Å  ʇʦʪʝʨʠ ʩʯʸʪʘ ʢʚʘʥʪʦʚ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʥʝ ʧʨʝʚʳʰʘʶʪ 1,5% ʧʨʠ ʩʢʦʨʦʩʪʠ 

ʩʯʸʪʘ 10000 ʩï1; 

Å  ʉʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʜʝʪʝʢʪʦʨʘ 1/32, 

1/16, 1/8, 1/4, 1/2, 1, 2, 4, 8, 16 /̄ʤʠʥ; 

ɼʠʬʨʘʢʪʦʤʝʪʨ ʨʝʥʪʛʝʥʦʚʩʢʠʡ 
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ʕʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ 

ʈʘʩʪʨʦʚʳʡ ʵʣʝʢʪʨʦʥʥʳʡ ʤʠʢʨʦʩʢʦʧ FEI Inspect S50 ʩ 

ʧʨʠʩʪʘʚʢʦʡ ʵʥʝʨʛʦʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ EDAX 

ʆʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ: ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ 

Å ʄʝʪʘʣʣʳ ʠ ʩʧʣʘʚʳ, ʦʢʠʩʣʳ/ʢʦʨʨʦʟʠʷ, ʩʣʦʤʳ, ʩʚʘʨʥʳʝ 

ʰʚʳ, ʰʣʠʬʳ. 

Å ʂʝʨʘʤʠʢʘ, ʢʦʤʧʦʟʠʪʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʧʣʘʩʪʤʘʩʩʳ. 

Å ʊʦʥʢʠʝ ʧʣʝʥʢʠ/ʧʦʢʨʳʪʠʷ. 

Å ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʧʦʨʦʜʳ ʠ ʤʠʥʝʨʘʣʳ. 

Å ʇʦʣʠʤʝʨʳ, ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ, ʛʝʣʠ, ʪʢʘʥʠ, 

ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʳʨʴʝ. 

Å ʏʘʩʪʠʠʮʳ, ʧʦʨʠʩʪʳʝ ʤʘʪʝʨʠʘʣʳ, ʚʦʣʦʢʥʘ. 

ʄʠʢʨʦʩʢʦʧ ʨʘʟʨʘʙʦʪʘʥ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ 

ʨʝʰʝʥʠʷ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ 

ʤʘʪʝʨʠʘʣʦʚ, ʘʥʘʣʠʟʘ ʠʭ ʩʪʨʫʢʪʫʨʳ ʠ 

ʩʦʩʪʘʚʘ. ʉʢʘʥʠʨʫʶʱʠʡ ʵʣʝʢʪʨʦʥʥʳʡ 

ʤʠʢʨʦʩʢʦʧ Inspect S50 ʧʦʟʚʦʣʷʝʪ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʣʫʯʘʪʴ ʠʟʦʙʨʘʞʝʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʨʦʚʦʜʠʪʴ ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʵʣʝʤʝʥʪʥʳʡ ʘʥʘʣʠʟ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʚʦʡʩʪʚ ʠ ʩʦʩʪʘʚʘ ʤʘʪʝʨʠʘʣʘ. 



ʆʩʥʦʚʥʘʷ ʩʧʝʮʠʬʠʢʘʮʠʷ: 

ʕʣʝʢʪʨʦʥʥʘʷ ʦʧʪʠʢʘ: 

Å ɺʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʘʷ ʢʦʣʦʥʥʘʷ ʩ 

ʪʝʨʤʦʵʤʠʩʩʠʦʥʥʳʤ ʚʦʣʴʬʨʘʤʦʚʳʤ 

ʢʘʪʦʜʦʤ (W) 

Å ʋʩʢʦʨʷʶʱʝʝ ʥʘʧʨʷʞʝʥʠʝ: ʦʪ 200ɺ ʜʦ 30 

ʢɺ 

Å ʋʚʝʣʠʯʝʥʠʝ: 13 ï 1000000 ʢʨʘʪ 

ʈʘʟʨʝʰʝʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʫʯʢʘ: 

Å ʈʝʞʠʤ ʚʳʩʦʢʦʛʦ ʚʘʢʫʫʤʘ 

ï 3,0 ʥʤ ʧʨʠ 30 ʢɺ (SE) 

ï 4,0 ʥʤ ʧʨʠ 30 ʢɺ (BSE) 

ï 8,0 ʥʤ ʧʨʠ 3 ʢɺ (SE) 

Å ʈʝʞʠʤ ʚʳʩʦʢʦʛʦ ʚʘʢʫʫʤʘ ʩ ʘʢʪʠʚʥʳʤ 

ʤʦʜʫʣʝʤ ʟʘʤʝʜʣʝʥʠʷ ʧʫʯʢʘ ʵʣʝʢʪʨʦʥʦʚ 

ï 7,0 ʥʤ ʧʨʠ 3 ʢɺ (BD + vCD) 

Å ʈʝʞʠʤ ʥʠʟʢʦʛʦ ʚʘʢʫʫʤʘ 

ï 3,0 ʥʤ ʧʨʠ 30 ʢɺ (SE) 

ï 4,0 ʥʤ ʧʨʠ 30 ʢɺ (BSE) 

ï 10 ʥʤ ʧʨʠ 3 ʢɺ (SE) 

 

ɼʝʪʝʢʪʠʨʫʶʱʠʝ ʩʠʩʪʝʤʳ: 

Åɼʝʪʝʢʪʦʨ ʚʪʦʨʠʯʥʳʭ ʵʣʝʢʪʨʦʥʦʚ ʕʚʝʨʭʘʨʪʘ-

ʊʦʨʥʣʠ ʜʣʷ ʨʘʙʦʪʳ ʚ ʨʝʞʠʤʝ ʚʳʩʦʢʦʛʦ 

ʚʘʢʫʫʤʘ 

Åɼʝʪʝʢʪʦʨ ʚʪʦʨʠʯʥʳʭ ʵʣʝʢʪʨʦʥʦʚ ʜʣʷ ʨʘʙʦʪʳ 

ʚ ʨʝʞʠʤʝ ʥʠʟʢʦʛʦ ʚʘʢʫʫʤʘ  

Åɺʳʜʚʠʞʥʦʡ ʚʳʩʦʢʦʢʦʥʪʨʘʩʪʥʳʡ ʜʝʪʝʢʪʦʨ 

ʦʙʨʘʪʥʦ-ʦʪʨʘʞʝʥʥʳʭ ʵʣʝʢʪʨʦʥʦʚ  

ɸʥʘʣʠʪʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ: 

Åʕʥʝʨʛʦʜʠʩʧʝʨʩʠʦʥʥʘʷ ʩʧʝʢʪʨʦʩʢʦʧʠʷ 

ʨʝʥʪʛʝʥʦʚʩʢʠʭ ʣʫʯʝʡ (EDAX) 

 ɼʝʪʝʢʪʦʨ: ʢʨʝʤʥʠʝʚʳʡ, ʜʨʝʡʬʦʚʳʡ, 

ʙʝʟʘʟʦʪʥʳʡ 

ʕʥʝʨʛʝʪʠʯʝʩʢʦʝ ʨʘʟʨʝʰʝʥʠʝ ʧʦ ʂ-ʘʣʴʬʘ 

ʣʠʥʠʠ ʤʘʨʛʘʥʮʘ: ʥʝ ʙʦʣʝʝ 131 ʵɺ 

ʂʘʯʝʩʪʚʝʥʥʦʝ ʜʝʪʝʢʪʠʨʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ: 

ʥʘʯʠʥʘʷ ʩ ʙʝʨʠʣʣʠʷ (Be) 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʜʝʪʝʢʪʠʨʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ 

ʥʘʯʠʥʘʷ ʩ ʙʦʨʘ (B) 



ʊʦʧʦʛʨʘʬʠʷ ʧʦʚʝʨʭʥʦʩʪʠ: ʩʧʣʘʚ Cobalt Alloy B2, ʦʧʨʝʜʝʣʝʥʠʝ 

ʨʘʟʤʝʨʦʚ ʚʢʣʶʯʝʥʠʡ, ʧʦʠʩʢ ʩʢʨʳʪʳʭ ʬʘʟ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʇʨʠʤʝʨʳ: 



ʇʨʠʤʝʨʳ: 

ʊʦʧʦʛʨʘʬʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʥʘʥʦʨʘʟʤʝʨʥʳʤʠ ʦʙʲʝʢʪʘʤʠ 

ʏʘʩʪʠʮʳ ʟʦʣʦʪʘ ʥʘ ʫʛʣʝʨʦʜʝ ʧʦʨʠʩʪʳʡ ʦʢʩʠʜ ʘʣʶʤʠʥʠʷ (Al2O3) 


