
ʄɯʅɯʉʊɽʈʉʊɺʆ ʆʉɺɯʊʀ ɯ ʅɸʋʂʀ ʋʂʈɸɰʅʀ 

ʅɸʎɯʆʅɸʃʔʅʀʁ ʊɽʍʅɯʏʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ ʋʂʈɸɰʅʀ 

çʂʀɰɺʉʔʂʀʁ ʇʆʃɯʊɽʍʅɯʏʅʀʁ ɯʅʉʊʀʊʋʊ  

ʽʤʝʥʽ ɯɻʆʈʗ ʉɯʂʆʈʉʔʂʆɻʆè 
  

ɯʥʞʝʥʝʨʥʦ-ʬʽʟʠʯʥʠʡ ʬʘʢʫʣʴʪʝʪ 

ʂʘʬʝʜʨʘ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʧʦʨʦʰʢʦʚʦʾ ʤʝʪʘʣʫʨʛʽʾ 

 ʄɸɻɯʉʊɽʈʉʔʂɸ ɼʀʉɽʈʊɸʎɯʗ 

ʥʘ ʪʝʤʫ: 

ɺʇʃʀɺ ʊɽʄʇɽʈɸʊʋʈʀ ʅɸ ɽɺʆʃʖʎɯʖ 

ʉʊʈʋʂʊʋʈʀ ʊɸ ʄɽʍɸʅɯʏʅɯ ɺʃɸʉʊʀɺʆʉʊɯ 

ʐɺʀɼʂʆɿɸɻɸʈʊʆɺɸʅʆɻʆ 

ʂɺɸɿɯʂʈʀʉʊɸʃɯʏʅʆɻʆ Al94Fe3Cr3 ʉʇʃɸɺʋ  

 

ʂʝʨʽʚʥʠʢ ʨʦʙʦʪʠ  

ʧʨʦʬʝʩʦʨ, ʜ.ʪ.ʥ  

 ʖʨʢʦʚʘ ʆ. ɯ. 

 ɺʠʢʦʥʘʣʘ ʨʦʙʦʪʫ 

ʩʪʫʜʝʥʪʢʘ ʛʨʫʧʠ ʌʂ-51ʤ 

       ɹʦʛʫʢ ʖ.ʆ. 

ʂʀɰɺ 2017 



ɸʂʊʋɸʃʔʅɯʉʊʔ 

ʇʦʩʪʘʥʦʚʢʘ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʨʦʙʦʪʦʶ ʦʙʫʤʦʚʣʝʥʘ  ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʣʶʤʽʥʽʻʚʠʭ 

ʩʧʣʘʚʽʚ, ʷʢʽ  ̒ ʦʩʥʦʚʦʶ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʣʝʛʢʠʭ ʽʥʞʝʥʝʨʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʚ ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽ, ʥʘʩʘʤʧʝʨʝʜ, ʚ 

ʘʚʽʘʮʽʾ ʪʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʽʡ ʛʘʣʫʟʽ. ʋ ʨʦʟʚô̫ ʟʘʥʥʽ ʮʽʻʾ ʧʨʦʙʣʝʤʠ 

ʟʨʦʩʪʘʶʯʠʡ ʽʥʪʝʨʝʩ ʚʯʝʥʠʭ ʪʘ ʽʥʞʝʥʝʨʽʚ ʚʠʢʣʠʢʘʶʪʴ 

ʢʚʘʟʽʢʨʠʩʪʘʣʽʯʥʽ ʩʧʣʘʚʠ ʘʣʶʤʽʥʽʶ. ɿʘʚʜʷʢʠ ʧʨʠʩʫʪʥʦʩʪʽ QC ʬʘʟ ʮ ̔

ʩʧʣʘʚʠ ʦʢʨʽʤ ʤʘʣʦʾ ʛʫʩʪʠʥʠ ʚʠʷʚʣʷʶʪʴ  ʩʫʪʪʻʚʦ ʧʦʢʨʘʱʝʥʽ ʬʽʟʠʢʦ-

ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʷʢʽ ʜʦ ʪʦʛʦ ʞ ʤʦʞʫʪʴ ʟʙʝʨʽʛʘʪʠʩʷ ʧʨʠ 

ʧʽʜʚʠʱʝʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɺʠʱʝʟʛʘʜʘʥʝ ʦʙʫʤʦʚʣʶʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʧʦʩʪʘʥʦʚʢʠ ʟʘ ʜʘʥʦʶ ʪʝʤʦ .ʁ 

 

 

ɼʦʩʣʽʜʞʫʚʘʥʽ ʥʘʤʠ ʰʚʠʜʢʦʟʘʛʘʨʪʦʚʘʥʽ ʩʪʨʽʯʢʠ Al 94Fe3Cr3 ʩʧʣʘʚʫ 
ʙʫʣʠ ʦʪʨʠʤʘʥʥʽ ʤʝʪʦʜʦʤ ʩʧʽʥʽʥˇʫʚʘʥʥʷ. 



ʄʝʪʘ ʨʦʙʦʪʠ: ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʝʚʦʣʶʮʽʶ ʩʪʨʫʢʪʫʨʠ ʪʘ 

ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʰʚʠʜʢʦʟʘʛʘʨʪʦʚʘʥʠʭ ʢʚʘʟʽʢʨʠʩʪʘʣʽʯʥʠʭ ʩʧʣʘʚʽʚ 

ʩʠʩʪʝʤʠ Al -Fe-Cr. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʰʚʠʜʢʦʟʘʛʘʨʪʦʚʘʥʠʡ  Al 94Fe3Cr3 ʩʧʣʘʚ ʦʪʨʠʤʘʥʠʡ 

ʤʝʪʦʜʦʤ ʩʧʽʥʽʥˇʫʚʘʥʥʷ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ, ʬʘʟʦʚʦʛʦ ʩʢʣʘʜʫ ʪʘ 

ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ  ʰʚʠʜʢʦʟʘʛʘʨʪʦʚʘʥʦʛʦ ʢʚʘʟʽʢʨʠʩʪʘʣʽʯʥʦʛʦ 

Al 94Fe3Cr3 ʩʧʣʘʚʫ ʦʪʨʠʤʘʥʦʛʦ ʤʝʪʦʜʦʤ ʩʧʽʥʽʥʛʫʚʘʥʥʷ ʜʦ ʪʘ ʧʽʩʣʷ 

ʚʽʜʧʘʣʫ ʧʨʦʪʷʛʦʤ 30 ʭʚʠʣʠʥ ʧʨʠ ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. 

ɿʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ: 

1) ʦʪʨʠʤʘʪʠ ʢʚʘʟʽʢʨʠʩʪʘʣʽʯʥʠʡ ʰʚʠʜʢʦʟʘʛʘʨʪʦʚʘʥʠʡ ʩʧʣʘʚ ʤʝʪʦʜʦʤ 

ʩʧʽʥʽʥˇʫʚʘʥʥʷ ʫ ʚʠʛʣʷʜʽ ʩʪʨʽʯʦʢ; 

2) ʧʨʦʚʝʩʪʠ ʢʦʤʧʣʝʢʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥʠ ʩʪʨʫʢʪʫʨʠ, ʪʘ ʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʰʚʠʜʢʦʟʘʛʘʨʪʦʚʘʥʦʛʦ Al 94Fe3Cr3 ʩʧʣʘʚʫ ʧʽʜ ʚʧʣʠʚʦʤ 

ʪʝʤʧʝʨʘʪʫʨʠ; 

3) ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʢʠ.  
 



ʄʝʪʦʜʠʢʘ ʝʢʩʧʝʨʠʤʝʥʪʫ 
ʆʪʨʠʤʘʥʥʷ ʰʚʠʜʢʦʟʘʛʘʨʪʦʚʘʥʠʭ ʩʪʨʽʯʦʢ ʥʘʥʦʢʚʘʟʽʢʨʠʩʪʘʣʽʯʥʦʛʦ 

Al94Fe3Cr3  ʩʧʣʘʚʫ ʤʝʪʦʜʦʤ ʩʧʽʥʽʥˇʫʚʘʥʥʷ 

ɼʦʩʣʽʜʞʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʪʘ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ɼʦʩʣʽʜʞʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʪʘ 

ʬʘʟʦʚʦʛʦ ʩʢʣʘʜʫ:  

ɼʦʩʣʽʜʞʝʥʥʷ ʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ : 

ʈʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʠʡ ʘʥʘʣʽʟ:  

Rigaku Ultima IV               

ɽʣʝʢʪʨʦʥʥʘ ʤʽʢʨʦʩʢʦʧʽʷ:          

ʊɽʄ (ʇɽʄ-ʋ)               

ʄʽʢʨʦʪʚʝʨʜʽʩʪʴ HV (ʇʄʊ-3)   

ɻʨʘʥʠʮʷ ʧʣʠʥʥʦʩʪʽ s0,2 , sʝ  

ʄʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ, ɽ (ʄʽʢʨʦʥ-ʛʘʤʤʘ) 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʣʘʩʪʠʯʥʦʩʪʽ dH  

ʇʨʦʚʝʜʝʥʥʷ ʚʽʜʧʘʣʫ ʧʨʦʪʷʛʦʤ 30 ʭʚʠʣʠʥ ʟʘ ʪʝʤʧʝʨʘʪʫʨ ʚ 

 350ęʉ, 400ęʉ, 450ęʉ, 500ęʉ, 550ęʉ, 575ęʉ 



ʆʪʨʠʤʘʥʥʷ ʰʚʠʜʢʦʟʘʛʘʨʪʦʚʘʥʠʭ ʩʪʨʽʯʦʢ 

ʢʚʘʟʽʢʨʠʩʪʘʣʽʯʥʦʛʦ Al94Fe3Cr3  ʩʧʣʘʚʫ ʤʝʪʦʜʦʤ 

ʩʧʽʥʽʥˇʫʚʘʥʥʷ 

 

ʐʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʤʽʜʥʦʛʦ 

ʜʠʩʢʘïʢʨʠʩʪʘʣʽʟʘʪʦʨʘ  ʩʢʣʘʜʘʣʘ 

1600 ʦʙ./ʭʚ ʪʘ hʚʠʜʢʽʩʪʶ 

ʦʭʦʣʦʜʞʝʥʥʷ 106 ʂĀʩ-1 

ʉʧʽʥʽʥˇʫʚʘʥʥʷ ï ʪʝʭʥʽʢʘ ʰʚʠʜʢʦʛʦ 

ʦʭʦʣʦʜʞʫʚʘʥʥʷ ʨʦʟʧʣʘʚʫ, ʜʝ ʨʽʜʢʠʡ 

ʤʝʪʘʣ ʚʠʧʦʨʩʢʫʻʪʴʩʷ ʟ ʩʦʧʣʘ ʽ 

ʟʘʪʷʛʫʻʪʴʩʷ ʥʘ ʦʭʦʣʦʜʞʫʚʘʥʫ ʟʦʚʥʽʰʥʶ 

ʧʦʚʝʨʭʥʶ  ʤʽʜʥʦʛʦ ʙʘʨʘʙʘʥʫ, ʱʦ 

ʦʙʝʨʪʘʻʪʴʩʷ. ɿʘ ʩʧʽʥʽʥˇʫʚʘʥʥʷ ʰʚʠʜʢʽʩʪʴ 

ʦʭʦʣʦʜʞʫʚʘʥʥʷ ʜʦʩʷʛʘʻ ~ 104 ï 107 ʂĿʩ-1.  

ɺʩʽ ʰʚʠʜʢʦʟʘʛʘʨʪʦʚʘʥʽ  ʩʪʨʽʯʢʠ 

ʤʘʣʠ ʪʦʚʱʠʥʫ 20-30 ʤʢʤ 



ʉʪʨʫʢʪʫʨʘ ʪʘ ʬʘʟʦʚʠʡ ʩʢʣʘʜ ʰʚʠʜʢʦʟʘʛʘʨʪʦʚʘʥʦʛʦ  

Al94Fe3Cr3 ʩʧʣʘʚʫ 
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ʟʦʙʨʘʞʝʥʥʷ ʤʽʢʨʦʩʪʨʫʢʪʫʨʠ ʢʘʨʪʠʥʘ ʝʣʝʢʪʨʦʥʥʦʾ ʤʽʢʨʦʜʠʬʨʘʢʮʽʾ 

ʇʝʨʽʦʜ ʨʝʰʽʪʢʠ 

ʘ0=0,40405 



ʉʪʨʫʢʪʫʨʘ ʪʘ ʬʘʟʦʚʠʡ ʩʢʣʘʜ Al94Fe3Cr3 ʩʧʣʘʚʫ ʧʨʠ 

ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ 

ʌʨʘʛʤʝʥʪʠ ʩʧʝʢʪʨʽʚ ʨʝʥʪʛʝʥʽʚʩʴʢʦʾ ʜʠʬʨʘʢʮʽʾ ʰʚʠʜʢʦʟʘʛʘʨʪʦʚʘʥʦʛʦ Al94Fe3Cr3 

ʩʧʣʘʚʫ ʜʦ ʽ ʧʽʩʣʷ ʚʽʜʧʘʣʫ ʧʨʦʪʷʛʦʤ 30 ʭʚ ʧʨʠ ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ 



ʉʪʨʫʢʪʫʨʘ ʪʘ ʬʘʟʦʚʠʡ ʩʢʣʘʜ ʰʚʠʜʢʦʟʘʛʘʨʪʦʚʘʥʦʛʦ  

Al94Fe3Cr3 ʩʧʣʘʚʫ ʧʽʩʣʷ ʚʽʜʧʘʣʫ ʧʨʠ 350ęʉ 

ʇʝʨʽʦʜ ʨʝʰʽʪʢʠ 

ʘ20Ÿʘ350=0,40465 
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ʉʪʨʫʢʪʫʨʘ ʪʘ ʬʘʟʦʚʠʡ ʩʢʣʘʜ ʰʚʠʜʢʦʟʘʛʘʨʪʦʚʘʥʦʛʦ  

Al94Fe3Cr3 ʩʧʣʘʚʫ ʧʽʩʣʷ ʚʽʜʧʘʣʫ ʧʨʠ 400ęʉ 

30 40 50 60 70 80 90 100

0

2000

4000

6000

8000

10000

12000

o o

i - i-ʬʘʟʘ

o - Al
6
Fe 

(2
2

2
)A

l

(3
1

1
)A

l

i(
5

2
;8

4
) 

(2
2

0
)A

l

(2
0

0
)A

l

i(
2

0
;3

2
)

i(
1

8
;2

9
) 

(1
1

1
)A

l

2q, ʛʨʘʜ.

ɯ
ʥ
ʪ
ʝ
ʥ
ʩ
ʠ
ʚ
ʥ
ʽ
ʩ
ʪ
ʴ

 

 

ʇʝʨʽʦʜ ʨʝʰʽʪʢʠ 

ʘ20Ÿʘ400=0,40486 

 



ʉʪʨʫʢʪʫʨʘ ʪʘ ʬʘʟʦʚʠʡ ʩʢʣʘʜ ʰʚʠʜʢʦʟʘʛʘʨʪʦʚʘʥʦʛʦ  

Al94Fe3Cr3 ʩʧʣʘʚʫ ʧʽʩʣʷ ʚʽʜʧʘʣʫ ʧʨʠ 450ęʉ 
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ʇʝʨʽʦʜ ʨʝʰʽʪʢʠ 

ʘ20Ÿʘ450=0,40492 

 


