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FH   CNMG120402-FH 0.2 + + + + # C008
C009
E014
E037
H006
Ƅ008

  120404-FH 0.4 # + # # +

  120408-FH 0.8 # # # #

  120412-FH 1.2 # +

  
FS   CNMG120404-FS 0.4 + # C008

C009
E014
E037
H006
Ƅ008

  120408-FS 0.8 #

  
  
  

FY   CNMG120404-FY 0.4 # # # # C008
C009
E014
E037
H006
Ƅ008

  120408-FY 0.8 # # #

  
  
  

FJ   CNGG1204V5-FJ 0.05 # # C008
C009
E014
E037
H006
Ƅ008

  120401-FJ 0.1 # #

  120402-FJ 0.2 # #

  120404-FJ 0.4 # # #

  120408-FJ 0.8 # # #

PK   CNGG120404-PK 0.4 # C008
C009
E014
E037
H006
Ƅ008

  
  
  
  

LP   CNMG120404-LP 0.4 # # # # C008
C009
E014
E037
H006
Ƅ008

  120408-LP 0.8 # # # #

  120412-LP 1.2 # # #

  
  

LM  CNMG120404-LM 0.4 # # # C008
C009
E014
E037
H006
Ƅ008

  120408-LM 0.8 # # #

  120412-LM 1.2 # # #
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LK   CNMG120404-LK 0.4 # # C008
C009
E014
E037
H006
Ƅ008

  120408-LK 0.8 # #

  
  
  

LS   CNMG120404-LS 0.4 # # # C008
C009
E014
E037
H006
Ƅ008

  120408-LS 0.8 # # #

  
  
  

SH   CNMG09T304-SH 0.4 # #
C008
C009
E014
E037
H006
Ƅ008

  09T308-SH 0.8 #

  09T312-SH 1.2 #

  120404-SH 0.4 # # # # # # # +

  120408-SH 0.8 # # # # # # # +

  120412-SH 1.2 # # # #

SA   CNMG120404-SA 0.4 # # # # C008
C009
E014
E037
H006
Ƅ008

  120408-SA 0.8 # # # #

  120412-SA 1.2 # # # +

  
  

SW  CNMG120404-SW 0.4 # # # # # # # C008
C009
E014
E037
H006
Ƅ008

  120408-SW 0.8 # # # # # # #

  120412-SW 1.2 # # # # # #

  
  

SY   CNMG120404-SY 0.4 # # # C008
C009
E014
E037
H006
Ƅ008

  120408-SY 0.8 # # #

  
  
  

MJ   CNMG120404-MJ 0.4 # # # # C008
C009
E014
E037
H006
Ƅ008

  120408-MJ 0.8 # # # #

  120412-MJ 1.2 # # #

  120416-MJ 1.6 # + #

  
MJ   CNGG120404-MJ 0.4 # # + # C008

C009
E014
E037
H006
Ƅ008

  120408-MJ 0.8 # # + #

  
  
  

NEW

NEW

*

P P P M K

NEW
NEW

NEW
NEW

NEW
NEW

NEW
NEW

NEW
NEW

NEW
NEW

NEW
NEW

NEW
NEW

=

8
7
6
5
4
3
2
1
0 0.1 0.3 0.5 0.7

FY

SY

8
7
6
5
4
3
2
1
0 0.1 0.3 0.5 0.7

HX

RP

FH

MP

LP

8
7
6
5
4
3
2
1
0 0.1 0.3 0.5 0.7

SW

MW

8
7
6
5
4
3
2
1
0 0.1 0.3 0.5 0.7

RM

MM

LM

8
7
6
5
4
3
2
1
0 0.1 0.3 0.5 0.7

LK

MK

RK

A001

A002
A004
A006
A009
A010
A026
A028
A030
A031
A034
A036
A038
A039
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A070
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A098
A104
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A140
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A147
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A153
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A156
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A160

A161
A162
A163

ȴȽȻȺȷɈȳȺȮȬȹȴȱ ȰȬȹȹȺȯȺ ȶȬȾȬȷȺȯȬ

ȶȬȶ ȻȺȷɈȳȺȮȬȾɈȽɋ ȰȬȹȹɇȸ ȶȬȾȬȷȺȯȺȸ

#  ɼʘʥʥʳʡ ʢʘʪʘʣʦʛ ʙʳʣ ʩʦʟʜʘʥ ʚ 2014 ʛʦʜʫ.
# �ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʥʦʤʝʥʢʣʘʪʫʨʘ, ʧʨʠʚʝʜʝʥʥʘʷ 

ʚ ʜʘʥʥʦʤ ʢʘʪʘʣʦʛʝ, ʧʦʩʪʦʷʥʥʦ ʦʙʥʦʚʣʷʝʪʩʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ  
ʚ ʙʫʜʫʱʝʤ ʜʘʥʥʳʝ ʧʦʟʠʮʠʠ ʤʦʛʫʪ ʠʟʤʝʥʠʪʴʩʷ ʠ, 
ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʪʦʛʦ, ʯʪʦ ʫʢʘʟʘʥʦ ʚ ʢʘʪʘʣʦʛʝ.

# �ʆʙʦʟʥʘʯʝʥʠʝ ʥʘʣʠʯʠʷ ʥʘ ʩʢʣʘʜʝ ʫʢʘʟʘʥʥʦ ʜʣʷ ʧʨʦʜʫʢʮʠʠ, 
ʧʨʠʚʝʜʝʥʥʦʡ ʚ ʜʘʥʥʦʤ ʢʘʪʘʣʦʛʝ. ʆʜʥʘʢʦ, ʧʨʦʜʫʢʮʠʷ ʠʟ 
ʜʘʥʥʦʛʦ ʢʘʪʘʣʦʛʘ ʚ ʙʫʜʫʱʝʤ ʤʦʞʝʪ ʙʳʪʴ ʟʘʤʝʥʝʥʘ ʚ  
ʩʚʷʟʠ ʩ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ.

ɺ ʜʘʥʥʦʤ ʢʘʪʘʣʦʛʝ ʥʘʰ ʨʝʞʫʱʠʡ ʠʥʩʪʨʫʤʝʥʪ ʨʘʟʜʝʣʝʥ ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʝ 
ʢʘʪʝʛʦʨʠʠ: ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʪʦʯʝʥʠʷ, ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʬʨʝʟʝʨʦʚʘʥʠʷ ʠ  
ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʪʚʝʨʩʪʠʡ; ʢʦʪʦʨʳʝ ʨʘʟʛʨʫʧʧʠʨʦʚʘʥʳ ʩʦʛʣʘʩʥʦ 
ʪʠʧʘʤ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ. ʕʪʦ ʧʦʤʦʞʝʪ ɺʘʤ ʥʘʡʪʠ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʫʶ 
ʧʨʦʜʫʢʮʠʶ, ʠʩʧʦʣʴʟʫʷ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʧʨʠʚʝʜʝʥʥʳʝ ʥʠʞʝ. ʇʦʞʘʣʫʡʩʪʘ, 
ʧʨʦʯʠʪʘʡʪʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʘʡʪʠ ʥʫʞʥʳʡ ʠʥʩʪʨʫʤʝʥʪ.
z ʇʦʠʩʢ ʧʨʦʜʫʢʮʠʠ ʧʦ ʋʂɸɿɸʊɽʃʖ.

·ʀʥʩʪʨʫʤʝʥʪ ʜʣʷ ʪʦʯʝʥʠʷ ʦʙʦʟʥʘʯʝʥ ʟʝʣʝʥʳʤ ʮʚʝʪʦʤ.
·ʀʥʩʪʨʫʤʝʥʪ ʜʣʷ ʬʨʝʟʝʨʦʚʘʥʠʷ ʦʙʦʟʥʘʯʝʥ ʩʠʥʠʤ ʮʚʝʪʦʤ.
·ʀʥʩʪʨʫʤʝʥʪ ʜʣʷ ʩʚʝʨʣʝʥʠʷ ʦʙʦʟʥʘʯʝʥ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ.
ɼʣʷ ʦʩʪʘʣʴʥʳʭ ʦʙʨʘʪʠʪʝʩʴ ʢ ʩʦʜʝʨʞʘʥʠʶ ʥʘ ʩʣʝʜʫʶʱʝʡ ʩʪʨʘʥʠʮʝ.

x ʇʦʠʩʢ ʩʝʨʠʠ ʧʨʦʜʫʢʮʠʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʦʛʣʘʚʣʝʥʠʷ 
ʨʘʟʜʝʣʘ.
ʇʦʜʨʦʙʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʘʞʜʦʛʦ ʨʘʟʜʝʣʘ ʫʢʘʟʘʥʦ ʚ ʦʛʣʘʚʣʝʥʠʠ ʨʘʟʜʝʣʘ.

c ʇʦʠʩʢ ʧʨʦʜʫʢʮʠʠ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʘʞʜʦʛʦ  
ʨʘʟʜʝʣʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʣʘʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ.
ɺ ʢʘʞʜʦʤ ʨʘʟʜʝʣʝ ʥʘ ʩʪʨʘʥʠʮʝ "ʂʣʘʩʩʠʬʠʢʘʮʠʷ"  
ʧʦʢʘʟʘʥʘ ʩʝʨʠʷ ʧʨʦʜʫʢʮʠʠ, ʢʦʪʦʨʫʶ ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʟʥʘʯʝʥʠʝʤ ʠ ʦʙʣʘʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ.

v�ʇʦʠʩʢ ʧʨʦʜʫʢʮʠʠ ʧʦ ʫʢʘʟʘʪʝʣʶ ʦʙʦʟʥʘʯʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ.
ʂʦʛʜʘ ʠʟʚʝʩʪʥʦ ʦʙʦʟʥʘʯʝʥʠʝ ʠʩʪʨʫʤʝʥʪʘ ʠʣʠ ʟʘʧʘʩʥʦʡ  
ʯʘʩʪʠ, ʦʙʨʘʪʠʪʝʩʴ ʢ ʫʢʘʟʘʪʝʣʶ ʦʙʦʟʥʘʯʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ,  
ʚ ʢʦʪʦʨʦʤ ʠʟʜʝʣʠʷ ʫʢʘʟʘʥʳ ʚ ʘʣʬʘʚʠʪʥʦʤ ʧʦʨʷʜʢʝ.

#  ʆʙʦʟʥʘʯʝʥʠʝ ʥʘʣʠʯʠʷ ʥʘ ʩʢʣʘʜʝ

(ʇʨʠʤʝʯʘʥʠʝ) ʇʦʞʘʣʫʡʩʪʘ, ʩʚʷʞʠʪʝʩʴ ʩ ʥʘʤʠ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʪʝʨʠʘʣʦʚ 
ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʥʝ ʫʢʘʟʘʥʥʳʭ ʚ ʜʘʥʥʦʤ ʢʘʪʘʣʦʛʝ.

b ʂʘʢ ʧʦʣʴʟʦʚʘʪʴʩʷ ʦʛʣʘʚʣʝʥʠʝʤ ʨʘʟʜʝʣʘ.
ʋʢʘʟʘʥʠʷ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʪʨʘʥʠʮ ʨʘʟʜʝʣʘ ʧʨʠʚʝʜʝʥʳ ʥʘ 
ʣʝʚʦʡ ʩʪʨʘʥʠʮʝ ʚʥʫʪʨʝʥʥʝʛʦ ʦʛʣʘʚʣʝʥʠʷ (ʥʝ ʜʣʷ ʚʩʝʭ ʨʘʟʜʝʣʦʚ).
ʆʙʨʘʪʠʪʝʩʴ ʢ ʜʘʥʥʦʡ ʩʪʨʘʥʠʮʝ ʯʪʦʙʳ ʫʟʥʘʪʴ ʢʘʢ ʧʦʣʫʯʠʪʴ 
ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʜʫʢʮʠʠ ʠ ʢʘʢ ʩʬʦʨʤʠʨʦʚʘʥʘ ʩʪʨʘʥʠʮʘ.

: ɽʩʪʴ ʥʘ ʩʢʣʘʜʝ.

: ʉʦ ʩʢʣʘʜʘ ʚ ʗʧʦʥʠʠ.

: ʅʝʪ ʥʘ ʩʢʣʘʜʝ, ʚʳʧʫʩʢʘʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʦʜ ʟʘʢʘʟ.

:  ɽʩʪʴ ʥʘ ʩʢʣʘʜʝ. 
 ɿʘʤʝʥʷʝʪʩʷ ʥʘ ʥʦʚʫʶ ʧʨʦʜʫʢʮʠʶ.

ʃʝʚʘʷ ʩʪʨʘʥʠʮʘ ʚʥʫʪʨʝʥʥʝʛʦ 
ʦʛʣʘʚʣʝʥʠʷ ʦʢʨʘʰʝʥʘ ʚ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʮʚʝʪ 
ʪʦʢʘʨʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ.

ʇʨʘʚʘʷ ʯʘʩʪʴ ʩʪʨʘʥʠʮʘ 
ʚʥʫʪʨʝʥʥʝʛʦ ʦʛʣʘʚʣʝʥʠʷ 
ʦʢʨʘʰʝʥʘ ʚ  
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʮʚʝʪ 
ʩʤʝʥʥʳʭ ʪʦʢʘʨʥʳʭ ʧʣʘʩʪʠʥ.

ǒ ʂʘʢ ʦʨʛʘʥʠʟʦʚʘʥʳ ʠʥʬʦʨʤʘʮʠʷ ʠ ʫʢʘʟʘʪʝʣʴ

ɺʥʫʪʨʝʥʥʝʝ ʦʛʣʘʚʣʝʥʠʝ ʨʘʟʜʝʣʘ "ʇʣʘʩʪʠʥʳ ʜʣʷ ʪʦʯʝʥʠʷ"

ʋʢʘʟʘʪʝʣʴ ʨʘʟʜʝʣʘ 
ʧʨʦʜʫʢʮʠʠ

ʋʢʘʟʘʪʝʣʴ ʧʦʜʨʘʟʜʝʣʘ 
ʧʨʦʜʫʢʮʠʠ

ȻȷȬȽȾȴȹɇ Ȱȷɋ ȾȺɃȱȹȴɋ [Ƚ ȺȾȼȴɂ. ȿȯȷȺȸ]
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șȝțȓȡ.

ʋʩʣʦʚʠʷ ʨʝʟʘʥʠʷ :   : ʉʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ   : ʇʨʝʜʝʣʴʥʦʝ ʨʝʟʘʥʠʝ   : ʅʝʩʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

șȝțȓȡ.

ʋʩʣʦʚʠʷ ʨʝʟʘʥʠʷ :   : ʉʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ   : ʇʨʝʜʝʣʴʥʦʝ ʨʝʟʘʥʠʝ   : ʅʝʩʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʈʘʟʤʝʨ ʊʦʣʱʠʥʘ ʈʘʜʠʫʩ ʥʘ ʫʛʣʝ

* ʉʤʦʪʨʠʪʝ ʥʘ ʩʪʨʘʥʠʮʝ A002.

ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ
(ɿʘʯʠʩʪʥʘʷ ʢʨʦʤʢʘ)

ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʂʆʅʊʈʆʃʔ ɿɸ ʉʊʈʋɾʂʆɼʈʆɹʃɽʅʀɽʄ ɼʃʗ ʆɹʈɸɹɸʊʓɺɸɽʄʓʍ ʄɸʊɽʈʀɸʃʆɺ

Ȝ  
șȝȍ.

Ȝ  
șȝȍ.

ȻȷȬȽȾȴȹɇ  
Ƚ ȺȾȮȱȼȽȾȴȱȸ

* ʇʝʨʝʜ ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʨʫʞʢʦʣʦʤʘ SW (ʟʘʯʠʩʪʥʦʡ ʧʣʘʩʪʠʥʳ), ʧʦʞʘʣʫʡʩʪʘ, ʦʙʨʘʪʠʪʝʩʴ ʢ ʩʪʨʘʥʠʮʝ A028.

ʉʪʨʫʞʢʦʣʦʤ

ʄʘʣʦʫʛʣʝʨʦʜʠʩʪʘʷ ʩʪʘʣʴ ʋʛʣʝʨʦʜʠʩʪʘʷ ʩʪʘʣʴ Ŀ ʃʝʛʠʨʦʚʘʥʥʘʷ ʩʪʘʣʴ (180Ƅ280HB) ʋʛʣʝʨʦʜʠʩʪʘʷ ʩʪʘʣʴ Ŀ ʃʝʛʠʨʦʚʘʥʥʘʷ ʩʪʘʣʴ (ɿʘʯʠʩʪʥʘʷ ʢʨʦʤʢʘ) ʅʝʨʞʘʚʝʶʱʘʷ ʩʪʘʣʴ (<200HB) ʏʫʛʫʥ (<350ʄʇʘ)

ʌʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʇʦʣʫʯʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʏʝʨʥʦʚʘʷ ʊʷʞʸʣʘʷ ʯʝʨʥʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʉʊʈʋɾʂʆʃʆʄʓ A042
ʉʇʃɸɺʓ ʀ ʇʆʂʈʓʊʀʗ A030
ʆɹʆɿʅɸʏɽʅʀɽ A002

ʌʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ

ʌʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ

ʌʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ

ʌʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ

ʌʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ

ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʆʙʨʘʙʘʪʳʚʘʝʤʳʡ 
ʤʘʪʝʨʠʘʣ

ʉʪʘʣʴ
ʅʝʨʞʘʚʝʶʱʘʷ ʩʪʘʣʴ
ʏʫʛʫʥ
ʎʚʝʪʥʳʝ ʄʝʪʘʣʣʳ
ɾʘʨʦʧʨʦʯʥʳʝ ʩʧʣʘʚʳ, ʊʠʪʘʥʦʚʳʝ ʩʧʣʘʚʳ

ʌʦʨʤʘ ʆʙʦʟʥʘʯʝʥʠʝ

ʋʛʣʦʚʦʡ 
ʨʘʜʠʫʩ ʉ ʧʦʢʨʳʪʠʝʤ ʂʝʨʤʝʪ ʂʝʨʤʝʪ ʩ 

ʧʦʢʨʳʪʠʝʤ ʊʚʸʨʜʳʡ ʩʧʣʘʚ

ʋʢʘ
ʟʘʪ

ʝʣʴ
 ʥʘ

 ʩʪ
ʨʘ

ʥʠ
ʮʫ 

ʧʨʠ
ʤʝ

ʥʷʝ
ʤʳ

ʭ ʜ
ʝʨ

ʞʘ
ʚʦʢ

(ʤʤ)

ʆʙʨʘʙʘʪʳʚʘʝʤʳʡ 
ʤʘʪʝʨʠʘʣ

ʉʪʘʣʴ
ʅʝʨʞʘʚʝʶʱʘʷ ʩʪʘʣʴ
ʏʫʛʫʥ
ʎʚʝʪʥʳʝ ʄʝʪʘʣʣʳ
ɾʘʨʦʧʨʦʯʥʳʝ ʩʧʣʘʚʳ, ʊʠʪʘʥʦʚʳʝ ʩʧʣʘʚʳ

ʌʦʨʤʘ ʆʙʦʟʥʘʯʝʥʠʝ

ʋʛʣʦʚʦʡ 
ʨʘʜʠʫʩ ʉ ʧʦʢʨʳʪʠʝʤ ʂʝʨʤʝʪ ʂʝʨʤʝʪ ʩ 

ʧʦʢʨʳʪʠʝʤ ʊʚʸʨʜʳʡ ʩʧʣʘʚ

ʋʢʘ
ʟʘʪ

ʝʣʴ
 ʥʘ

 ʩʪ
ʨʘ

ʥʠ
ʮʫ 

ʧʨʠ
ʤʝ

ʥʷʝ
ʤʳ

ʭ ʜ
ʝʨ

ʞʘ
ʚʦʢ

(ʤʤ)ɻʣ
ʫʙ

ʠʥ
ʘ 

ʨʝ
ʟʘ

ʥʠ
ʷ 

( ʤ
ʤ

)

ɻʣ
ʫʙ

ʠʥ
ʘ 

ʨʝ
ʟʘ

ʥʠ
ʷ 

( ʤ
ʤ

)

ɻʣ
ʫʙ

ʠʥ
ʘ 

ʨʝ
ʟʘ

ʥʠ
ʷ 

( ʤ
ʤ

)

ɻʣ
ʫʙ

ʠʥ
ʘ 

ʨʝ
ʟʘ

ʥʠ
ʷ 

( ʤ
ʤ

)

ɻʣ
ʫʙ

ʠʥ
ʘ 

ʨʝ
ʟʘ

ʥʠ
ʷ 

( ʤ
ʤ

)

ʇʦʜʘʯʘ (ʤʤ/ʦʙ) ʇʦʜʘʯʘ (ʤʤ/ʦʙ) ʇʦʜʘʯʘ (ʤʤ/ʦʙ) ʇʦʜʘʯʘ (ʤʤ/ʦʙ) ʇʦʜʘʯʘ (ʤʤ/ʦʙ)

ʇʣʦʩʢʠʡ ʚʝʨʭ

# : ɽʩʪʴ ʥʘ ʩʢʣʘʜʝ.   + : ʉʦ ʩʢʣʘʜʘ ʚ ʗʧʦʥʠʠ.

ʆɹʆɿʅɸʏɽʅʀɽ..................................................................
ɻɽʆʄɽʊʈʀʗ ʆʊɺɽʈʉʊʀʗ................................................
ɺʀɼʓ ʉʊʈʋɾʂʆʃʆʄʆɺ..................................................

ʉʀʉʊɽʄɸ   .................................................
ʉʀʉʊɽʄɸ ʉʊʈʋɾʂʆʃʆʄʆɺ MITSUBISHI MATERIALS...
ʉʀʉʊɽʄɸ ʊʆʏʅʆʉʊʀ ʉʊʈʋɾʂʆʃʆʄʆɺ......................
ɿɸʏʀʉʊʅʓɽ ʇʃɸʉʊʀʅʓ.................................................
ʇʆʂʈʓʊʀʗ ɼʃʗ ʊʆʂɸʈʅʆʁ ʆɹʈɸɹʆʊʂʀ...................
ʆɹʃɸʉʊʔ ʇʈʀʄɽʅɽʅʀʗ ʇʈʀ ʊʆʂɸʈʅʆʁ ʆɹʈɸɹʆʊʂɽ....
ʊɺɽʈɼʓʁ ʉʇʃɸɺ ʉ ʇʆʂʈʓʊʀɽʄ (CVD)......................
ʊɺɽʈɼʓʁ ʉʇʃɸɺ ʉ ʇʆʂʈʓʊʀɽʄ (PVD)......................
ʄɽʊɸʃʃʆʂɽʈɸʄʀʂɸ........................................................
ʄɽʊɸʃʃʆʂɽʈɸʄʀʂɸ ʉ ʇʆʂʈʓʊʀɽʄ............................
ʉʇɽʏɽʅʓʁ ʊɺɽʈɼʓʁ ʉʇʃɸɺ.......................................
ʄʀʂʈʆɿɽʈʅʀʉʊʓʁ ʊɺɪʈɼʓʁ ʉʇʃɸɺ.........................
ʂʃɸʉʉʀʌʀʂɸʎʀʗ ʊʆʂɸʈʅʓʍ ʇʃɸʉʊʀʅ....................
ʈɽʂʆʄɽʅɼʋɽʄʓɽ ʈɽɾʀʄʓ ʈɽɿɸʅʀʗ.......................

ʉʊɸʅɼɸʈʊʓ ʊʆʂɸʈʅʓʍ ʇʃɸʉʊʀʅ

ʊʆʂɸʈʅɸʗ ʆɹʈɸɹʆʊʂɸ

ʄɸʊɽʈʀɸʃ ʇʃɸʉʊʀʅʓ 
ʉʊɸʅɼɸʈʊʓ ʊʆʂɸʈʅʓʍ ʇʃɸʉʊʀʅ

ʇʃɸʉʊʀʅʓ ʉ ʆʊʈʀʎɸʊɽʃʔʅʓʄ ɿɸɼʅʀʄ ʋɻʃʆʄ ʀ ʆʊɺɽʈʉʊʀɽʄ
	 CN''ʊʀʇ...ʈʆʄɹʀʏɽʉʂɸʗ 80Á......
	 DN''ʊʀʇ...ʈʆʄɹʀʏɽʉʂɸʗ 55Á.......
	 RN''ʊʀʇ...ʂʈʋɻʃɸʗ...................
	 SN''ʊʀʇ...ʂɺɸɼʈɸʊʅɸʗ 90Á.........
	 TN''ʊʀʇ...ʊʈɽʋɻʆʃʔʅɸʗ 60Á........
	 VN''ʊʀʇ...ʈʆʄɹʀʏɽʉʂɸʗ 35Á.......
	 WN''ʊʀʇ...ʊʈʀɻʆʅɸʃʔʅɸʗ 80Á.....
ʇʃɸʉʊʀʅʓ ʉ ʆʊʈʀʎɸʊɽʃʔʅʓʄ ɿɸɼʅʀʄ ʋɻʃʆʄ ʀ ɹɽɿ ʆʊɺɽʈʉʊʀʗ
	 KN''ʊʀʇ...ʈʆʄɹʀʏɽʉʂɸʗ 55Á.......
	 SN''ʊʀʇ...ʂɺɸɼʈɸʊʅɸʗ 90Á.........
	 TN''ʊʀʇ...ʊʈɽʋɻʆʃʔʅɸʗ 60Á........
ʇʃɸʉʊʀʅʓ ʉ ʇʆʃʆɾʀʊɽʃʔʅʓʄ ɿɸɼʅʀʄ ʋɻʃʆʄ ʀ ʆʊɺɽʈʉʊʀɽʄ
	 CC''ʊʀʇ...ʈʆʄɹʀʏɽʉʂɸʗ 80Á......
	 CP''ʊʀʇ...ʈʆʄɹʀʏɽʉʂɸʗ 80Á.......
	 DC''ʊʀʇ...ʈʆʄɹʀʏɽʉʂɸʗ 55Á......
	 DE''ʊʀʇ...ʈʆʄɹʀʏɽʉʂɸʗ 55Á.......
	 RC''ʊʀʇ...ʂʈʋɻʃɸʗ...................

	 SC''ʊʀʇ...ʂɺɸɼʈɸʊʅɸʗ 90Á.........
	 SP''ʊʀʇ...ʂɺɸɼʈɸʊʅɸʗ 90Á.........
	 TC''ʊʀʇ...ʊʈɽʋɻʆʃʔʅɸʗ 60Á........
	 TE''ʊʀʇ...ʊʈɽʋɻʆʃʔʅɸʗ 60Á........
	 TP''ʊʀʇ...ʊʈɽʋɻʆʃʔʅɸʗ 60Á........
	 VB''ʊʀʇ...ʈʆʄɹʀʏɽʉʂɸʗ 35Á.......
	 VC''ʊʀʇ...ʈʆʄɹʀʏɽʉʂɸʗ 35Á.......
	 VD''ʊʀʇ...ʈʆʄɹʀʏɽʉʂɸʗ 35Á.......
	 VP''ʊʀʇ...ʈʆʄɹʀʏɽʉʂɸʗ 35Á.......
	 WB''ʊʀʇ...ʊʈʀɻʆʅɸʃʔʅɸʗ 80Á......
	 WC''ʊʀʇ...ʊʈʀɻʆʅɸʃʔʅɸʗ 80Á......
	 WP''ʊʀʇ...ʊʈʀɻʆʅɸʃʔʅɸʗ 80Á......
	 XC''ʊʀʇ...ʈʆʄɹʀʏɽʉʂɸʗ 25Á.......
ʇʃɸʉʊʀʅʓ ʉ ʇʆʃʆɾʀʊɽʃʔʅʓʄ ɿɸɼʅʀʄ ʋɻʃʆʄ ʀ ɹɽɿ ʆʊɺɽʈʉʊʀʗ
	 RTG ʊʀʇ...................................
	 SP''ʊʀʇ...ʂɺɸɼʈɸʊʅɸʗ 90Á.........
	 TP''ʊʀʇ...ʊʈɽʋɻʆʃʔʅɸʗ 60Á........



A001

B001

C001

D001

E001

F001

G001

H001

I 001
I 323

J001

K001

L001

M001

N001

1

I

2014-2015
ȻȷȬȽȾȴȹɇ Ȱȷɋ ȾȺɃȱȹȴɋ

ȾȺ
ȶȬ

ȼȹ
ɇ

ȵ
 ȴ

ȹ
Ƚ

Ⱦȼ
ȿȸ

ȱȹ
Ⱦ ȻȺȮȺȼȺȾȹɇȱ ȼȱȲȿɅȴȱ ȻȷȬȽȾȴȹȶȴ  

Ƚ ȶȹȭ & ȻȶȬ Ȱȷɋ ȾȺȶȬȼȹȺȵ ȺȭȼȬȭȺȾȶȴ 

ȾȺȶȬȼȹɇȵ ȴȹȽȾȼȿȸȱȹȾ Ȱȷɋ 
ȹȬȼȿȲȹȺȯȺ ȾȺɃȱȹȴɋ

ȸȬȷȺȼȬȳȸȱȼȹɇȵ ȴȹȽȾȼȿȸȱȹȾ

ȼȬȽȾȺɃȹȺȵ ȴȹȽȾȼȿȸȱȹȾ

ȺȾȼȱȳȹȺȵ ȴ ȶȬȹȬȮȺɃȹɇȵ 
ȴȹȽȾȼȿȸȱȹȾ

ȼȱȳɈȭȺȹȬȼȱȳȹȺȵ ȴȹȽȾȼȿȸȱȹȾ

ȴȹȽȾȼȿȸȱȹȾȬ HSK-T

ȮȼȬ
ɅȬ

ɊɅ
ȴȵ

Ƚɋ
 ȴȹ

ȽȾȼ
ȿȸ

ȱȹ
Ⱦ ȸȺȹȺȷȴȾȹɇȱ ȶȺȹɂȱȮɇȱ ɀȼȱȳɇ

ȶȺȹɂȱȮɇȱ ɀȼȱȳɇ ȽȺ ȽȸȱȹȹȺȵ ȯȺȷȺȮȶȺȵ

ȻȷȬȽȾȴȹɇ Ȱȷɋ ɀȼȱȳȱȼȺȮȬȹȴɋ

ȮȼȬɅȬɊɅȴȵȽɋ ȴȹȽȾȼȿȸȱȹȾ

ȽȮȱȼȷȴȷɈȹɇȱ ȴȹȽȾȼȿȸȱȹȾɇ

ȳȬȻȬȽȹɇȱ ɃȬȽȾȴ

ȾȱɁȹȴɃȱȽȶȴȱ ȰȬȹȹɇȱ

ȽȺȰȱȼȲȬȹȴȱ

ȺȭɅȬɋ ȴȹɀȺȼȸȬɂȴɋ

ʉʆɼɽʈɾɸʅʀɽ



MC5000/MC6000/MC7000/MP9000

VFX5/6

VOX400

iMX

MVX

MPS1

AHX640S

VQ

ȘșȍȦȐ ȚțșȏȞȕȝȦ
ʅʦʚʘʷ ʩʝʨʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʪʦʢʘʨʥʦʡ ʦʙʨʘʙʦʪʢʠ Easy Selection

ʅʝʧʨʝʚʟʦʡʜʝʥʥʦʝ ʫʜʘʣʝʥʠʝ ʩʪʨʫʞʢʠ ï  
ʧʝʨʝʚʦʨʦʪ ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʙʦʪʢʠ ʪʠʪʘʥʦʚʳʭ ʩʧʣʘʚʦʚ

ʌʨʝʟʳ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʯʫʛʫʥʘ

ʂʦʥʮʝʚʳʝ ʬʨʝʟʳ ʩʦ ʩʤʝʥʥʦʡ ʛʦʣʦʚʢʦʡ

ʥʦʚʦʝ ʧʦʢʦʣʝʥʠʝ ʩʚʝʨʣ ʩʦ ʩʤʝʥʥʳʤʠ ʧʣʘʩʪʠʥʘʤʠ

ʊʦʨʮʝʚʘʷ ʬʨʝʟʘ ʩ ʤʥʦʛʦʫʛʦʣʴʥʳʤʠ ʧʣʘʩʪʠʥʘʤʠ ʜʣʷ ʦʙʱʝʛʦ ʧʨʠʤʝʥʝʥʠʷ

ʌʨʝʟʳ ʩ ʘʥʪʠʚʠʙʨʘʮʠʦʥʥʦʡ ʛʝʦʤʝʪʨʠʝʡ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 
ʪʨʫʜʥʦʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ

ʅʦʚʦʝ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʝ ʪʚʝʨʜʦʩʧʣʘʚʥʦʝ ʩʚʝʨʣʦ



PR2
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M = ʇʆʃʋʏʀʉʊʆɺɸʗ ʆɹʈɸɹʆʊʂɸ
MP ɼʃʗ ʉʊɸʃʀ
MM ɼʃʗ ʅɽʈɾɸɺɽʖʑɽʁ ʉʊɸʃʀ
MK ɼʃʗ ʏʋɻʋʅɸ
MS ɼʃʗ ɾɸʈʆʇʈʆʏʅʓʍ  
ʉʇʃɸɺʆɺ ʀ ʊʀʊɸʅɸ

R = ʏɽʈʅʆɺɸʗ ʆɹʈɸɹʆʊʂɸ
RP ɼʃʗ ʉʊɸʃʀ
RM ɼʃʗ ʅɽʈɾɸɺɽʖʑɽʁ ʉʊɸʃʀ
RK ɼʃʗ ʏʋɻʋʅɸ
RS ɼʃʗ ɾɸʈʆʇʈʆʏʅʓʍ  
ʉʇʃɸɺʆɺ ʀ ʊʀʊɸʅɸ

ɺʳʩʦʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ 
ʥʝʨʞʘʚʝʶʱʠʭ ʩʪʘʣʝʡ.  
ʅʦʚʘʷ ʩʠʩʪʝʤʘ ʩʪʨʫʞʢʦʣʦʤʦʚ Easy Selection: 
LM (ʜʣʷ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ)
MM (ʜʣʷ ʧʦʣʫʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ)
RM (ʜʣʷ ʯʝʨʥʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʧʨʝʨʳʚʠʩʪʦʛʦ ʨʝʟʘʥʠʷ)
ʈʘʩʰʠʨʝʥʠʝ ʩʝʨʠʠ: ʇʦʟʠʪʠʚʥʳʝ ʧʣʘʩʪʠʥʳ ʩ ʫʛʣʦʤ 5Á ʠ 7Á.

ʇʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʠ ʪʦʢʘʨʥʦʡ ʦʙʨʘʙʦʪʢʝ 
ʩʪʘʣʠ. ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʩʧʣʘʚ ISO-P20.  
ʅʦʚʘʷ ʩʠʩʪʝʤʘ ʩʪʨʫʞʢʦʣʦʤʦʚ Easy Selection: 
LP (ʜʣʷ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ)
MP (ʜʣʷ ʧʦʣʫʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ)
RP (ʜʣʷ ʯʝʨʥʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʧʨʝʨʳʚʠʩʪʦʛʦ ʨʝʟʘʥʠʷ)

> ʉʊʈɸʅʀʎɸ A034 > ʉʊʈɸʅʀʎɸ A034

ȜȓȜȝȐȗȋ EASY SELECTION

ISO ʉʊɸʃʔ ISO ʅɽʈɾɸɺɽʖʑɸʗ ʉʊɸʃʔ

	ɼʦʣʛʠʡ ʩʨʦʢ ʩʣʫʞʙʳ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʦʙʱʝʡ ʪʦʢʘʨʥʦʡ 
ʦʙʨʘʙʦʪʢʠ ʩʪʘʣʠ
	ʇʨʝʚʦʩʭʦʜʥʦʝ ʩʪʨʫʞʢʦʜʨʦʙʣʝʥʠʝ
	ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʩʧʣʘʚ

	ʇʦʚʳʰʝʥʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʦʢʘʨʥʦʡ ʦʙʨʘʙʦʪʢʠ 
ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ
	ʇʨʝʚʦʩʭʦʜʥʦʝ ʩʪʨʫʞʢʦʜʨʦʙʣʝʥʠʝ
	ʆʪʣʠʯʥʳʡ ʢʦʥʪʨʦʣʴ ʦʙʨʘʟʦʚʘʥʠʷ ʟʘʫʩʝʥʮʝʚ

Cȱȼȴȴ 6000 Cȱȼȴȴ 7000
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L = ʏʀʉʊʆɺɸʗ ʆɹʈɸɹʆʊʂɸ
LP ɼʃʗ ʉʊɸʃʀ
LM ɼʃʗ ʅɽʈɾɸɺɽʖʑɽʁ ʉʊɸʃʀ
LK ɼʃʗ ʏʋɻʋʅɸ
LS ɼʃʗ ɾɸʈʆʇʈʆʏʅʓʍ  
ʉʇʃɸɺʆɺ ʀ ʊʀʊɸʅɸ

ʅʦʚʳʡ ʩʧʣʘʚ ʩ ʧʦʢʨʳʪʠʝʤ CVD ʜʣʷ ʪʦʢʘʨʥʦʡ ʦʙʨʘʙʦʪʢʠ 
ʯʫʛʫʥʘ. ʇʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʟʘ ʩʯʝʪ ʫʣʫʯʰʝʥʠʷ 
ʧʘʨʘʤʝʪʨʦʚ ʨʝʟʘʥʠʷ ʠ ʫʚʝʣʠʯʝʥʠʷ ʩʨʦʢʘ ʩʣʫʞʙʳ 
ʠʥʩʪʨʫʤʝʥʪʘ. ʅʦʚʘʷ ʩʠʩʪʝʤʘ ʩʪʨʫʞʢʦʣʦʤʦʚ Easy Selection: 
LK (ʜʣʷ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ)
MK (ʜʣʷ ʧʦʣʫʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ)
RK (ʜʣʷ ʯʝʨʥʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʧʨʝʨʳʚʠʩʪʦʛʦ ʨʝʟʘʥʠʷ)

ʅʦʚʳʝ ʩʧʣʘʚʳ ʩ ʧʦʢʨʳʪʠʝʤ PVD ʠ ʙʝʟ ʧʦʢʨʳʪʠʷ ʜʣʷ 
ʪʦʢʘʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʞʘʨʦʧʨʦʯʥʳʭ ʠ ʪʠʪʘʥʦʚʳʭ ʩʧʣʘʚʦʚ. 
ʅʦʚʘʷ ʩʠʩʪʝʤʘ ʩʪʨʫʞʢʦʣʦʤʦʚ Easy Selection: 
LS (ʜʣʷ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ)
MS (ʜʣʷ ʧʦʣʫʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ)
RS (ʜʣʷ ʯʝʨʥʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʧʨʝʨʳʚʠʩʪʦʛʦ ʨʝʟʘʥʠʷ)

> ʉʊʈɸʅʀʎɸ A034 > ʉʊʈɸʅʀʎɸ A036

ʉʌɽʈɸ ʇʈʀʄɽʅɽʅʀʗ
L = ʏʀʉʊʆɺɸʗ ʆɹʈɸɹʆʊʂɸ
M = ʇʆʃʋʏʀʉʊʆɺɸʗ ʆɹʈɸɹʆʊʂɸ
R = ʏɽʈʅʆɺɸʗ ʆɹʈɸɹʆʊʂɸ

ɻʈʋʇʇɸ ʄɸʊɽʈʀʈɸʃʆɺ
P = ʉʪʘʣʴ ISO-P
M = ʅʝʨʞʘʚʝʶʱʘʷ ʩʪʘʣʴ ISO-M
K = ʏʫʛʫʥ ISO-K
S = ɾʘʨʦʧʨʦʯʥʳʝ ʩʧʣʘʚʳ ISO-S

ISO ʏʋɻʋʅ ISO ɾɸʈʆʇʈʆʏʅʓɽ ʉʇʃɸɺʓ ʀ ʊʀʊɸʅ

	ɺʳʩʦʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʦʢʘʨʥʦʡ ʦʙʨʘʙʦʪʢʠ 
ʯʫʛʫʥʘ

	ɺʳʩʦʢʘʷ ʥʘʜʝʞʥʦʩʪʴ ʜʣʷ ʩʪʘʙʠʣʴʥʦʛʦ ʫʨʦʚʥʷ 
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ

Cȱȼȴȴ 5000 Cȱȼȴȴ 9000
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TOUGH-ǲ

ZERO-ȋ
ʆʉʊʈʆʊɸ ʂʈʆʄʂʀ
ʏʨʝʟʚʳʯʘʡʥʦ ʛʣʘʜʢʘʷ ʠ ʧʣʦʪʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ.  
ʆʩʪʨʘʷ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ ʩ ʥʠʟʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʪʨʝʥʠʷ.

ʀʅʅʆɺɸʎʀʆʅʅɸʗ ʊɽʍʅʆʃʆɻʀʗ ʇʆʂʈʓʊʀʗ PVD
ʏʨʝʟʚʳʯʘʡʥʦ ʧʨʦʯʥʦʝ, ʛʣʘʜʢʦʝ ʠ ʠʟʥʦʩʦʩʪʦʡʢʦʝ  
ʜʣʷ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʬʨʝʟʝʨʦʚʘʥʠʷ.

ʆʙʳʯʥʘʷ
ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ

ʊʝʭʥʦʣʦʛʠʷ ZERO-ɛ  
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AL-RICH

TRI-cooling Technology®

Al-rich

ȕșȗȚȖȐȕȜȘȋȪ ȝȐȠȘșȖșȎȓȪ
ʊʚ

ʝʨ
ʜʦ

ʩʪ
ʴ 

(H
V

)

ʅʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ

ɺʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ
ʯʘʩʪʠʮ ʘʣʶʤʠʥʠʷ

ʊɺɽʈɼʆʉʊʔ ɺʓʐɽ ʇʈɽɼɽʃʔʅʆɻʆ ɿʅɸʏɽʅʀʗ
ɹʣʘʛʦʜʘʨʷ ʩʦʜʝʨʞʘʥʠʶ ʦʢʩʠʜʘ ʘʣʶʤʠʥʠʷ, ʢʦʪʦʨʦʝ ʥʘ
20% ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʧʦʢʨʳʪʠʷʤʠ AlTiN.

ʕʌʌɽʂʊʀɺʅɸʗ ʇʆɼɸʏɸ ʆʍʃɸɾɼɸʖʑɽʁ ɾʀɼʂʆʉʊʀ
ʈʘʩʧʦʣʦʞʝʥʠʝ ʠ ʛʝʦʤʝʪʨʠʷ ʦʪʚʝʨʩʪʠʡ ʧʦʜʘʯʠ ʉʆɾ  
ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʦʝ ʫʜʘʣʝʥʠʝ ʉʆɾ ʠ ʩʪʨʫʞʢʠ.

ɸʣʶʤʠʥʠʡ (%)
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I

323
I

211
I

134

ȗșȘșȖȓȝȘȦȐ ȕșȘȡȐȍȦȐ ȟțȐȒȦ
ȍțȋȤȋȩȤȓȔȜȪ ȓȘȜȝțȞȗȐȘȝ

VQ
ʌʨʝʟʳ ʩ 
ʘʥʪʠʚʠʙʨʘʮʠʦʥʥʦʡ 
ʛʝʦʤʝʪʨʠʝʡ 
ʜʣʷ ʦʙʨʘʙʦʪʢʠ 
ʪʨʫʜʥʦʦʙʨʘʙʘʪʳʚʘʝʤʳʭ 
ʤʘʪʝʨʠʘʣʦʚ.

iMX
ʂʦʥʮʝʚʳʝ ʬʨʝʟʳ ʩʦ 
ʩʤʝʥʥʦʡ ʛʦʣʦʚʢʦʡ.

MS PLUS
ɺʳʩʦʢʦʪʦʯʥʳʝ 
ʢʦʥʮʝʚʳʝ ʬʨʝʟʳ ʜʣʷ 
ʦʙʱʝʡ ʦʙʨʘʙʦʪʢʠ 
ʩ ʧʨʝʚʦʩʭʦʜʥʦʡ 
ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴʶ.
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154
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036
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289
I

252

COOLSTAR
ʀʜʝʘʣʴʥʦ ʧʦʜʭʦʜʷʪ ʜʣʷ 
ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ 
ʦʙʨʘʙʦʪʢʠ 
ʪʨʫʜʥʦʦʙʨʘʙʘʪʳʚʘʝʤʳʭ 
ʤʘʪʝʨʠʘʣʦʚ ʠ ʪʠʪʘʥʦʚʳʭ 
ʩʧʣʘʚʦʚ.

MSTAR
ɸʩʩʦʨʪʠʤʝʥʪ ʢʦʥʮʝʚʳʭ 
ʬʨʝʟ MSTAR ʚʢʣʶʯʘʝʪ 
40 ʠʩʧʦʣʥʝʥʠʡ ʠ 1930 
ʨʘʟʣʠʯʥʳʭ ʨʘʟʤʝʨʦʚ 
ʧʨʘʢʪʠʯʝʩʢʠ ʜʣʷ ʣʶʙʦʛʦ 
ʧʨʠʤʝʥʝʥʠʷ ʦʪ 0.1 ʜʦ 25 
ʤʤ.

ALIMASTER
ɼʣʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʛʦ 
ʬʨʝʟʝʨʦʚʘʥʠʷ ʘʣʶʤʠʥʠʷ 
ʠ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ.

CRN
ʌʨʝʟʳ CRN ʜʣʷ 
ʦʙʨʘʙʦʪʢʠ ʤʝʜʠ.



PR9

K

018
K

030
K

010
K

026
K

092

AHX640S
ʊʦʨʮʝʚʘʷ ʬʨʝʟʘ ʩ 
ʤʥʦʛʦʫʛʦʣʴʥʳʤʠ 
ʧʣʘʩʪʠʥʘʤʠ ʜʣʷ ʦʙʱʝʛʦ 
ʧʨʠʤʝʥʝʥʠʷ.

APX3000/ 
APX4000
ʄʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 
ʢʦʥʮʝʚʳʝ ʬʨʝʟʳ.

ȟțȐȒȦ Ȝș ȜȗȐȘȘȦȗȓ ȚȖȋȜȝȓȘȋȗȓ
ȍțȋȤȋȩȤȓȔȜȪ ȓȘȜȝțȞȗȐȘȝ

ASX445
ʊʦʨʮʦʚʘʷ ʬʨʝʟʘ ʩ 
ʚʠʥʪʦʚʳʤ ʢʨʝʧʣʝʥʠʝʤ 
ʧʣʘʩʪʠʥ.

ASX400
ʊʦʨʮʦʚʘʷ ʬʨʝʟʘ ʩ 
ʚʠʥʪʦʚʳʤ ʢʨʝʧʣʝʥʠʝʤ 
ʧʣʘʩʪʠʥ.

SRF
ɺʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ 
ʢʦʥʮʝʚʳʭ ʬʨʝʟ ʩʦ 
ʩʤʝʥʥʳʤʠ ʧʣʘʩʪʠʥʘʤʠ. 
ʆʧʪʠʤʘʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ 
ʜʣʷ ʪʦʯʥʦʡ ʬʠʥʠʰʥʦʡ 
ʦʙʨʘʙʦʪʢʠ.
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VFX5/6
ʅʝʧʨʝʚʟʦʡʜʝʥʥʦʝ 
ʫʜʘʣʝʥʠʝ ʩʪʨʫʞʢʠ ï 
ʧʝʨʝʚʦʨʦʪ ʚ ʦʙʣʘʩʪʠ 
ʦʙʨʘʙʦʪʢʠ ʪʠʪʘʥʦʚʳʭ 
ʩʧʣʘʚʦʚ.

AXD4000/ 
AXD7000
ʄʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʘʷ 
ʬʨʝʟʘ ʜʣʷ 
ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʠ 
ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ 
ʦʙʨʘʙʦʪʢʠ ʘʣʶʤʠʥʠʝʚʳʭ 
ʩʧʣʘʚʦʚ. �

AJX
ʉʚʝʨʭ ʚʳʩʦʢʘʷ 
ʧʦʜʘʯʘ ʜʣʷ ʬʨʝʟ ʩ 
ʜʚʫʭʩʪʫʧʝʥʯʘʪʳʤʠ 
ʨʘʜʠʫʩʥʳʤʠ ʧʣʘʩʪʠʥʘʤʠ.

VOX400
ʊʦʨʮʝʚʘʷ ʬʨʝʟʘ ʜʣʷ 
ʦʙʨʘʙʦʪʢʠ ʯʫʛʫʥʘ.

AHX640W
ʌʨʝʟʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 
ʯʫʛʫʥʘ.
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VAPDSCB
ɺʳʩʦʢʦʪʦʯʥʳʝ 
ʟʝʥʢʦʚʦʯʥʳʝ ʩʚʝʨʣʘ 
ʩʝʨʠʠ Violet.

MMS
ʊʚʝʨʜʦʩʧʣʘʚʥʳʝ ʩʚʝʨʣʘ 
ʜʣʷ ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ.

STAW
ʉʚʝʨʣʘ ʩʦ ʩʤʝʥʥʳʤʠ 
ʧʣʘʩʪʠʥʘʤʠ.

MVX
ʉʚʝʨʣʘ ʩʦ ʩʤʝʥʥʳʤʠ 
ʧʣʘʩʪʠʥʘʤʠ.

ȍțȋȤȋȩȤȓȔȜȪ ȓȘȜȝțȞȗȐȘȝ
ȡȓȖȓȘȏțȓȢȐȜȕȓȐ ȜȍǽțȖȋ

MPS1
ʅʦʚʦʝ 
ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʝ 
ʪʚʝʨʜʦʩʧʣʘʚʥʦʝ ʩʚʝʨʣʦ
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102
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MINI-MWS
ʄʦʥʦʣʠʪʥʳʝ 
ʪʚʝʨʜʦʩʧʣʘʚʥʳʝ 
ʤʠʢʨʦʩʚʝʨʣʘ.

MHS
ʇʨʠʤʝʥʷʪʩʷ ʜʣʷ 
ʩʚʝʨʣʝʥʠʷ ʰʪʘʤʧʦʚ ʠ 
ʧʨʝʩʩ-ʬʦʨʤ.

MNS
ʊʚʝʨʜʦʩʧʣʘʚʥʳʝ ʩʚʝʨʣʘ 
ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʘʣʶʤʠʥʠʷ.

MPS/MSL 
ʉɺɽʈʍɼʃʀʅʅʓɽ
ʊʚʝʨʜʦʩʧʣʘʚʥʳʝ ʩʚʝʨʣʘ 
ʜʣʷ ʩʚʝʨʣʝʥʠʷ ʛʣʫʙʦʢʠʭ 
ʦʪʚʝʨʩʪʠʡ.





II

ȽȺȮȱȾɇ ȻȺ ȴȽȻȺȷɈȳȺȮȬȹȴɊ ȼȱȲȿɅȴɁ ȴȹȽȾȼȿȸȱȹȾȺȮ

ȴȹɀȺȼȸȬɂȴɋ
ʕʪʦʪ ʢʘʪʘʣʦʛ ʩʦʜʝʨʞʠʪ ʦʩʥʦʚʥʳʝ ʤʝʨʳ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ ʜʣʷ ʙʝʟʦʧʘʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʜʫʢʮʠʠ ʥʘʰʝʡ ʢʦʤʧʘʥʠʠ. ɿʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 
ʠʥʬʦʨʤʘʮʠʝʡ ʦʙʨʘʱʘʡʪʝʩʴ ʢ ʨʫʢʦʚʦʜʩʪʚʫ, ʢʘʪʘʣʦʛʘʤ ʠʣʠ ʥʘʧʨʷʤʫʶ ʢ ʥʘʤ. ʄʳ ʥʝ ʥʝʩʝʤ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʥʝʩʯʘʩʪʥʳʝ ʩʣʫʯʘʠ, ʢʦʪʦʨʳʝ 
ʧʨʦʠʟʦʰʣʠ ʧʦʩʣʝ ʢʘʢʠʭ-ʣʠʙʦ ʤʦʜʠʬʠʢʘʮʠʠ ʠʥʩʪʨʫʤʝʥʪʘ ʙʝʟ ʥʘʰʝʛʦ ʨʘʟʨʝʰʝʥʠʷ.

ʀʥʩʪʨʫʤʝʥʪʳ ʆʧʘʩʥʦʩʪʴ ʄʝʨʳ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ

ɺʩʝ ʨʝʞʫʱʠʝ 
ʠʥʩʪʨʫʤʝʥʪʳ

%	�ʈʝʞʫʱʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠʤʝʶʪ ʦʩʪʨʳʝ ʨʝʞʫʱʠʝ ʢʨʘʷ. ʆʙʨʘʱʝʥʠʝ 
ʩ ʥʠʤʠ ʛʦʣʳʤʠ ʨʫʢʘʤʠ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʪʨʘʚʤʳ. * �ʇʨʠʥʷʪʴ ʤʝʨʳ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ : ʥʘʜʝʪʴ ʧʝʨʯʘʪʢʠ, 

ʦʩʦʙʝʥʥʦ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʩ ʠʥʩʪʨʫʤʝʥʪʦʤ ʠ ʚʦ ʚʨʝʤʷ ʝʛʦ ʫʩʪʘʥʦʚʢʠ.

%	�ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘ ʥʝ ʧʦ ʥʘʟʥʘʯʝʥʠʶ ʠ ʧʨʠʤʝʥʝʥʠʝ 
ʥʝʧʦʜʭʦʜʷʱʠʭ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ, ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʝʛʦ ʧʦʣʦʤʢʫ 
ʠʣʠ ʚʳʙʨʦʩ ʠʟ ʩʪʘʥʢʘ ʩ ʦʧʘʩʥʦʩʪʴʶ ʥʘʥʝʩʝʥʠʷ ʪʨʘʚʤʳ.

* �ʀʩʧʦʣʴʟʫʡʪʝ ʟʘʱʠʪʥʳʡ ʵʢʨʘʥ ʠ ʦʯʢʠ.

* �ɿʘ ʩʧʨʘʚʢʦʡ ʦʙʨʘʱʘʡʪʝʩʴ ʢ ʧʨʠʤʝʯʘʥʠʷʤ ʠ  
ʢʘʪʘʣʦʛʘʤ. ʀʩʧʦʣʴʟʫʡʪʝ ʠʥʩʪʨʫʤʝʥʪʳ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʫʩʣʦʚʠʡ ʨʝʟʘʥʠʷ.

%	�ʋʜʘʨʥʘʷ ʥʘʛʨʫʟʢʘ ʠ ʨʝʟʢʦʝ ʧʦʚʳʰʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʨʝʟʘʥʠʶ ʠʟ 
-ʟʘ ʙʦʣʴʰʦʛʦ ʠʟʥʦʩʘ, ʤʦʛʫʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʧʦʣʦʤʢʠ ʠʥʩʪʨʫʤʝʥʪʘ 
ʠʣʠ ʝʛʦ ʚʳʙʨʦʩʘ ʠʟ ʩʪʘʥʢʘ ʩ ʦʧʘʩʥʦʩʪʴʶ ʥʘʥʝʩʝʥʠʷ ʪʨʘʚʤʳ.

* �ʀʩʧʦʣʴʟʫʡʪʝ ʟʘʱʠʪʥʳʡ ʵʢʨʘʥ ʠ ʦʯʢʠ.

* �ɿʘʙʣʘʛʦʚʨʝʤʝʥʥʦ ʤʝʥʷʡʪʝ ʠʥʩʪʨʫʤʝʥʪ, ʥʝ ʜʦʚʦʜʷ 
ʜʦ ʩʣʠʰʢʦʤ ʙʦʣʴʰʦʛʦ ʠʟʥʦʩʘ.

%	�ɺ ʧʨʦʮʝʩʩʝ ʨʝʟʘʥʠʷ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʟʘʛʦʪʦʚʢʠ 
ʩʠʣʴʥʦ ʥʘʛʨʝʚʘʶʪʩʷ. ʇʨʠʢʦʩʥʦʚʝʥʠʝ ʢ ʥʠʤ 
ʥʝʟʘʱʠʱʝʥʥʳʤʠ ʨʫʢʘʤʠ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʦʞʦʛʠ. * �ʇʨʠʤʠʪʝ ʤʝʨʳ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ, ʥʘʜʝʚ ʧʝʨʯʘʪʢʠ.

%	�ɺʳʙʨʦʩ ʛʦʨʷʯʝʡ ʩʪʨʫʞʢʠ ʚ ʧʨʦʮʝʩʩʝ ʨʝʟʘʥʠʷ, 
ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʪʨʘʚʤʘʤ ʠ ʦʞʦʛʘʤ.

* �ʀʩʧʦʣʴʟʫʡʪʝ ʟʘʱʠʪʥʳʡ ʵʢʨʘʥ ʠ ʦʯʢʠ.

* �ʇʨʠ ʫʜʘʣʝʥʠʠ ʩʪʨʫʞʢʠ ʠ ʯʠʩʪʢʝ ʩʪʘʥʢʘ ʥʘʜʝʥʴʪʝ 
ʧʝʨʯʘʪʢʠ ʠ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʩʪʘʥʦʢ ʦʪʢʣʶʯʝʥ.  
ʀʩʧʦʣʴʟʫʡʪʝ ʪʘʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʢʘʢ ʢʫʩʘʯʢʠ ʠ ʥʦʞʥʠʮʳ.

%	�ɺ ʧʨʦʮʝʩʩʝ ʨʝʟʘʥʠʷ ʠʩʢʨʳ, ʛʦʨʷʯʠʝ ʩʪʨʫʞʢʠ ʠ 
ʥʘʛʨʝʚ ʧʨʠ ʧʦʣʦʤʢʝ ʠʥʩʪʨʫʤʝʥʪʘ ʤʦʛʫʪ ʚʳʟʚʘʪʴ 
ʚʦʟʛʦʨʘʥʠʝ.

* �ʀʟʙʝʛʘʡʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʞʫʱʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ  
ʚ ʤʝʩʪʘʭ, ʛʜʝ ʝʩʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʛʦʨʘʥʠʷ.

* �ɺ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ ʙʝʟʚʦʜʥʳʭ ʵʤʫʣʴʩʠʡ,  
ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʧʨʠʥʷʪʳ ʚʩʝ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʝ ʤʝʨʳ.

%	�ʇʨʠʤʝʥʝʥʠʝ ʥʝʦʪʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʩʪʘʥʢʦʚ, 
ʟʘʞʠʤʥʳʭ ʧʘʪʨʦʥʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʘʙʦʪʘʶʱʠʭ  
ʩ ʙʦʣʴʰʦʡ ʯʘʩʪʦʪʦʡ ʚʨʘʱʝʥʠʷ ʤʦʞʝʪ ʩʪʘʪʴ 
ʧʨʠʯʠʥʦʡ ʧʦʣʦʤʢʠ ʠʥʩʪʨʫʤʝʥʪʘ ʩ ʦʧʘʩʥʦʩʪʴʶ 
ʧʨʠʯʠʥʝʥʠʷ ʪʨʘʚʤ.

* �ʀʩʧʦʣʴʟʫʡʪʝ ʟʘʱʠʪʥʳʡ ʵʢʨʘʥ ʠ ʦʯʢʠ.

* �ʇʨʦʚʝʨʷʡʪʝ ʩʪʘʥʦʢ ʥʘ ʚʠʙʨʘʮʠʶ, ʙʠʝʥʠʝ ʠ 
ʥʝʥʦʨʤʘʣʴʥʳʡ ʰʫʤ.

%	�ʆʙʨʘʱʝʥʠʝ ʥʝʟʘʱʠʱʝʥʥʳʤʠ ʨʫʢʘʤʠ ʩ ʜʝʪʘʣʷʤʠ, 
ʠʤʝʶʱʠʤʠ ʟʘʫʩʝʥʮʳ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʪʨʘʚʤʘʤ. * �ʅʘʜʝʚʘʡʪʝ ʧʝʨʯʘʪʢʠ.

ʀʥʩʪʨʫʤʝʥʪ ʩʦ 
ʩʤʝʥʥʳʤʠ ʧʣʘʩʪʠʥʘʤʠ %	�ɽʩʣʠ ʧʣʘʩʪʠʥʳ ʠ ʟʘʧʯʘʩʪʠ ʧʣʦʭʦ ʟʘʢʨʝʧʣʝʥʳ, ʦʥʠ  

ʤʦʛʫʪ ʚʳʣʝʪʝʪʴ, ʩʦʟʜʘʚ ʦʧʘʩʥʦʩʪʴ ʥʘʥʝʩʝʥʠʷ 
ʪʨʘʚʤ.

* �ʆʯʠʩʪʠʪʴ ʤʝʩʪʦ ʧʦʩʘʜʢʠ ʧʣʘʩʪʠʥʳ ʠ ʟʘʧʯʘʩʪʝʡ 
ʧʝʨʝʜ ʠʭ ʫʩʪʘʥʦʚʢʦʡ.

* �ʀʩʧʦʣʴʟʫʡʪʝ ʩʧʝʮʠʘʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ 
ʫʩʪʘʥʦʚʢʠ ʧʣʘʩʪʠʥ ʠ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʧʣʘʩʪʠʥʳ ʠ 
ʟʘʧʯʘʩʪʠ ʭʦʨʦʰʦ ʟʘʢʨʝʧʣʝʥʳ. ʅʝ ʠʩʧʦʣʴʟʫʡʪʝ 
ʠʥʩʪʨʫʤʝʥʪ ʥʝ ʧʦ ʥʘʟʥʘʯʝʥʠʶ.

%	�ʊʘʢʞʝ ʥʝ ʧʨʠʤʝʥʷʡʪʝ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʫʜʣʠʥʠʪʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 
ʜʣʷ ʩʠʣʴʥʦʡ ʟʘʪʷʞʢʠ ʧʣʘʩʪʠʥ ʠʣʠ ʟʘʧʯʘʩʪʝʡ, ʪʘʢ ʢʘʢ ʤʦʞʝʪ 
ʧʨʦʠʟʦʡʪʠ ʠʭ ʧʦʣʦʤʢʘ ʠʣʠ ʚʳʙʨʦʩ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ.

* �ʅʝ ʠʩʧʦʣʴʟʫʡʪʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʦʣʴʰʠʭ 
ʫʩʠʣʠʡ. ʀʩʧʦʣʴʟʫʡʪʝ ʪʦʣʴʢʦ ʩʧʝʮʠʘʣʴʥʦ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ.

%	�ʇʨʠ ʙʦʣʴʰʠʭ ʩʢʦʨʦʩʪʷʭ ʨʝʟʘʥʠʷ ʟʘʧʯʘʩʪʠ ʠ ʧʣʘʩʪʠʥʳ 
ʤʦʛʫʪ ʙʳʪʴ ʚʳʙʨʦʰʝʥʳ ʮʝʥʪʨʦʙʝʞʥʦʡ ʩʠʣʦʡ.

	 ʆʙʨʘʪʠʪʝ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ.
* �ɿʘ ʩʧʨʘʚʢʦʡ ʦʙʨʘʱʘʡʪʝʩʴ ʢ ʧʨʠʤʝʯʘʥʠʷʤ ʠ 

ʢʘʪʘʣʦʛʘʤ. ʀʩʧʦʣʴʟʫʡʪʝ ʠʥʩʪʨʫʤʝʥʪʳ ʚ  
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʫʩʣʦʚʠʡ ʨʝʟʘʥʠʷ.

ʌʨʝʟʳ ʠ ʜʨʫʛʠʝ 
ɺʨʘʱʘʶʱʠʝʩʷ 
ʠʥʩʪʨʫʤʝʥʪʳ

%	�ʌʨʝʟʳ ʠʤʝʶʪ ʦʩʪʨʳʝ ʢʨʦʤʢʠ, ʧʦʵʪʦʤʫ ʦʙʨʘʱʝʥʠʝ ʩ ʥʠʤʠ 
ʥʝʟʘʱʠʱʝʥʥʳʤʠ ʨʫʢʘʤʠ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʧʦʚʨʝʞʜʝʥʠʡ. * �ʇʨʠʤʠʪʝ ʤʝʨʳ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ, ʥʘʜʝʚ ʧʝʨʯʘʪʢʠ.

%	�ʇʣʦʭʘʷ ʙʘʣʘʥʩʠʨʦʚʢʘ ʠʣʠ ʩʤʝʱʝʥʠʝ ʮʝʥʪʨʘ ʧʨʠ 
ʚʨʘʱʝʥʠʠ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʚʠʙʨʘʮʠʶ ʠ ʙʠʝʥʠʝ, ʢʦʪʦʨʳʝ 
ʤʦʛʫʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʧʦʣʦʤʢʠ ʠ ʚʳʙʨʦʩʘ ʠʥʩʪʨʫʤʝʥʪʘ.

* �ʀʩʧʦʣʴʟʫʡʪʝ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʝ ʧʨʝʜʝʣʳ ʩʢʦʨʦʩʪʠ 
ʨʝʟʘʥʠʷ.

* �ʇʝʨʠʦʜʠʯʝʩʢʠ ʨʝʛʫʣʠʨʫʡʪʝ ʪʦʯʥʦʩʪʴ ʠ ʙʘʣʘʥʩʠʨʦʚʢʫ  
ʰʧʠʥʜʝʣʝʡ ʠ ʧʦʜʰʠʧʥʠʢʦʚ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʩʤʝʱʝʥʠʷ ʮʝʥʪʨʦʚ 
ʧʨʠ ʚʨʘʱʝʥʠʠ ʠ ʙʠʝʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʥʦʩʘ ʵʪʠʭ ʜʝʪʘʣʝʡ.

ʉʚʝʨʣʠʣʴʥʳʝ 
ʠʥʩʪʨʫʤʝʥʪʳ

%	�ɺ ʧʨʦʮʝʩʩʝ ʨʝʟʘʥʠʷ, ʢʦʛʜʘ ʟʘʛʦʪʦʚʢʘ ʚʨʘʱʘʝʪʩʷ, ʘ ʨʝʞʫʱʠʡ  
ʠʥʩʪʨʫʤʝʥʪ ʚʳʧʦʣʥʷʝʪ ʩʢʚʦʟʥʫʶ ʦʙʨʘʙʦʪʢʫ, ʤʦʛʫʪ 
ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʜʠʩʢʦʦʙʨʘʟʥʳʝ ʢʫʩʦʯʢʠ ʩ ʦʩʪʨʳʤʠ ʢʨʘʷʤʠ.

* �ʆʙʷʟʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʫʡʪʝ ʟʘʱʠʪʥʳʡ ʵʢʨʘʥ ʠ  
ʦʯʢʠ. ʋʩʪʘʥʦʚʠʪʝ ʢʨʳʰʢʫ ʥʘ ʟʘʞʠʤʥʦʤ ʧʘʪʨʦʥʝ.

%	�ʉʚʝʨʣʘ ʦʯʝʥʴ ʤʘʣʝʥʴʢʦʛʦ ʜʠʘʤʝʪʨʘ ʠʤʝʶʪ ʦʩʪʨʳʡ  
ʢʦʥʝʮ, ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʧʦʨʘʥʠʪʴʩʷ ʧʨʠ 
ʥʝʦʩʪʦʨʦʞʥʦʤ ʦʙʨʘʱʝʥʠʠ. ɽʩʣʠ ʚ ʧʨʦʮʝʩʩʝ ʨʝʟʘʥʠʷ  
ʩʣʦʤʘʣʦʩʴ ʩʚʝʨʣʦ, ʦʩʢʦʣʢʠ ʤʦʛʫʪ ʨʘʟʣʝʪʘʪʴʩʷ.

* �ʆʙʨʘʱʘʡʪʝʩʴ ʦʩʪʦʨʦʞʥʦ. ʉʦʙʣʶʜʘʡʪʝ ʤʝʨʳ 
ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ, ʥʘʜʝʚʘʡʪʝ ʧʝʨʯʘʪʢʠ ʠ ʦʯʢʠ.

ʀʥʩʪʨʫʤʝʥʪʳ ʩ 
ʥʘʧʘʡʥʳʤʠ ʧʣʘʩʪʠʥʘʤʠ

%	�ʆʩʣʘʙʣʝʥʠʝ ʧʘʡʢʠ ʠ ʧʦʣʦʤʢʘ ʧʣʘʩʪʠʥ ʤʦʛʫʪ ʩʪʘʪʴ 
ʧʨʠʯʠʥʦʡ ʪʨʘʚʤʳ.

* �ʇʝʨʝʜ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʚʝʨʴʪʝ ʧʨʦʯʥʦʩʪʴ ʧʘʡʢʠ.

* �ʅʝ ʠʩʧʦʣʴʟʫʡʪʝ ʠʥʩʪʨʫʤʝʥʪʳ ʚ ʫʩʣʦʚʠʷʭ ʦʯʝʥʴ 
ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ.

ʇʨʦʯʝʝ %	�ʉʪʘʥʢʠ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʤʦʛʫʪ ʚʳʡʪʠ ʠʟ ʩʪʨʦʷ,  
ʝʩʣʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ ʧʦ ʥʘʟʥʘʯʝʥʠʶ. * �ʀʩʧʦʣʴʟʫʡʪʝ ʠʭ ʩʪʨʦʛʦ ʧʦ ʥʘʟʥʘʯʝʥʠʶ.
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FH   CNMG120402-FH 0.2 + + + + # C008
C009
E014
E037
H006
Ƅ008

  120404-FH 0.4 # + # # +

  120408-FH 0.8 # # # #

  120412-FH 1.2 # +

  
FS   CNMG120404-FS 0.4 + # C008

C009
E014
E037
H006
Ƅ008

  120408-FS 0.8 #

  
  
  

FY   CNMG120404-FY 0.4 # # # # C008
C009
E014
E037
H006
Ƅ008

  120408-FY 0.8 # # #

  
  
  

FJ   CNGG1204V5-FJ 0.05 # # C008
C009
E014
E037
H006
Ƅ008

  120401-FJ 0.1 # #

  120402-FJ 0.2 # #

  120404-FJ 0.4 # # #

  120408-FJ 0.8 # # #

PK   CNGG120404-PK 0.4 # C008
C009
E014
E037
H006
Ƅ008

  
  
  
  

LP   CNMG120404-LP 0.4 # # # # C008
C009
E014
E037
H006
Ƅ008

  120408-LP 0.8 # # # #

  120412-LP 1.2 # # #

  
  

LM  CNMG120404-LM 0.4 # # # C008
C009
E014
E037
H006
Ƅ008

  120408-LM 0.8 # # #

  120412-LM 1.2 # # #
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LK   CNMG120404-LK 0.4 # # C008
C009
E014
E037
H006
Ƅ008

  120408-LK 0.8 # #

  
  
  

LS   CNMG120404-LS 0.4 # # # C008
C009
E014
E037
H006
Ƅ008

  120408-LS 0.8 # # #

  
  
  

SH   CNMG09T304-SH 0.4 # #
C008
C009
E014
E037
H006
Ƅ008

  09T308-SH 0.8 #

  09T312-SH 1.2 #

  120404-SH 0.4 # # # # # # # +

  120408-SH 0.8 # # # # # # # +

  120412-SH 1.2 # # # #

SA   CNMG120404-SA 0.4 # # # # C008
C009
E014
E037
H006
Ƅ008

  120408-SA 0.8 # # # #

  120412-SA 1.2 # # # +

  
  

SW  CNMG120404-SW 0.4 # # # # # # # C008
C009
E014
E037
H006
Ƅ008

  120408-SW 0.8 # # # # # # #

  120412-SW 1.2 # # # # # #

  
  

SY   CNMG120404-SY 0.4 # # # C008
C009
E014
E037
H006
Ƅ008

  120408-SY 0.8 # # #

  
  
  

MJ   CNMG120404-MJ 0.4 # # # # C008
C009
E014
E037
H006
Ƅ008

  120408-MJ 0.8 # # # #

  120412-MJ 1.2 # # #

  120416-MJ 1.6 # + #

  
MJ   CNGG120404-MJ 0.4 # # + # C008

C009
E014
E037
H006
Ƅ008

  120408-MJ 0.8 # # + #
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#ɼʠʘʛʨʘʤʤʳ ʢʦʥʪʨʦʣʷ ʩʪʨʫʞʢʦʜʨʦʙʣʝʥʠʷ
ʇʦʢʘʟʘʥʳ ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʩʪʨʫʞʢʦʣʦʤʳ ʠ ʢʦʥʪʨʦʣʴ ʩʪʨʫʞʢʦʜʨʦʙʣʝʥʠʷ  
ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʨʘʙʘʪʳʚʘʝʤʳʤ ʤʘʪʝʨʠʘʣʦʤ ʠ ʚʠʜʦʤ ʦʙʨʘʙʦʪʢʠ.
ɻʨʘʬʠʢ ʨʘʩʢʨʘʰʝʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʠʜʘʤʠ ʦʙʨʘʙʦʪʢʠ
(ʌʠʥʠʰʥʘʷ|ʏʠʩʪʦʚʘʷ|ʇʦʣʫʯʝʨʥʦʚʘʷ|ʏʝʨʥʦʚʘʷ|ʊʷʞʝʣʘʷ ʯʝʨʥʦʚʘʷ)
ʠ ʩʦʜʝʨʞʠʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʩʪʨʫʞʢʦʣʦʤʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʦʙʨʘʙʦʪʢʠ.

ʋʉʃʆɺʅʆɽ ʆɹʆɿʅɸʏɽʅʀɽ ʀ 
ʆʇʀʉɸʅʀɽ ʅɸʃʀʏʀʗ ʅɸ ʉʂʃɸɼɽ
ʇʦʢʘʟʘʥʦ ʥʘ ʣʝʚʦʡ ʩʪʨʘʥʠʮʝ 
ʢʘʞʜʦʛʦ ʨʘʟʚʦʨʦʪʘ.

ʆɹʆɿʅɸʏɽʅʀɽ ʉʊʈʋɾʂʆʃʆʄɸ
ʋʢʘʟʳʚʘʝʪ ʥʘʠʤʝʥʦʚʘʥʠʝ ʩʪʨʫʞʢʦʣʦʤʘ.

ʌʆʊʆɻʈɸʌʀʗ ʇʃɸʉʊʀʅʓ

ʉʉʓʃʂʀ ʅɸ ʉʊʈɸʅʀʎʓ
Ŀ ʉʊʈʋɾʂʆʃʆʄʓ
Ŀ ʉʇʃɸɺʓ ʀ ʇʆʂʈʓʊʀʗ
Ŀ ʊɽʍʅʀʏɽʉʂʀɽ ɼɸʅʅʓɽ
ʇʦʢʘʟʘʥʦ ʥʘ ʧʨʘʚʦʡ ʩʪʨʘʥʠʮʝ ʢʘʞʜʦʛʦ ʨʘʟʚʦʨʦʪʘ.

ʋʂɸɿɸʊɽʃʔ ʅɸ ʉʊʈɸʅʀʎʋ ʇʈʀʄɽʅʗɽʄʓʍ ɼɽʈɾɸɺʆʂ
ʋʢʘʟʳʚʘʝʪ ʥʘ ʩʪʨʘʥʠʮʳ ʩ ʧʨʠʤʝʥʷʝʤʳʤʠ ʜʝʨʞʘʚʢʘʤʠ.

ɺʀɼ ʆɹʈɸɹʆʊʂʀ
ʇʦʢʘʟʘʥ ʚ ʧʦʨʷʜʢʝ: ʌʠʥʠʰʥʘʷ 
ŸʏʠʩʪʦʚʘʷŸʇʦʣʫʯʝʨʥʦʚʘʷ 
ŸʏʝʨʥʦʚʘʷŸʊʷʞʝʣʘʷ ʯʝʨʥʦʚʘʷ.

ʈɸɿɼɽʃ 
ʇʈʆɼʋʂʎʀʀ

ʆɹʆɿʅɸʏɽʅʀɽ ʊʀʇɸ ʉ ʆʊʈʀʎɸʊɽʃʔʅʓʄ  
/ ʇʆʃʆɾʀʊɽʃʔʅʓʄ ɿɸɼʅʀʄ ʋɻʃʆʄ

ʆɹʆɿʅɸʏɽʅʀɽ 
ʇʃɸʉʊʀʅʓ

ʅɸʃʀʏʀɽ 
ʅɸ ʉʂʃɸɼɽ

ʄɸʊɽʈʀɸʃ 
ʇʃɸʉʊʀʅʓ

ȶȬȶ ȻȺȷȿɃȴȾɈ ȴȹɀȺȼȸȬɂȴɊ  
Ⱥ ȾȺȶȬȼȹɇɁ ȻȷȬȽȾȴȹȬɁ
#ʂʘʢ ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʪʨʘʥʠʮʘʤʠ ʨʘʟʜʝʣʘ
zʊʘʙʣʠʮʳ ʦʨʛʘʥʠʟʦʚʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʦʡ ʪʦʢʘʨʥʦʡ ʧʣʘʩʪʠʥʳ.

(ʉʤʦʪʨʠ ʦʛʣʘʚʣʝʥʠʝ ʥʘ ʩʣʝʜʫʶʱʝʡ ʩʪʨʘʥʠʮʝ.)
xʇʣʘʩʪʠʥʳ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʧʦʨʷʜʢʝ :

• ʇʣʘʩʪʠʥʳ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʟʘʜʥʠʤ ʫʛʣʦʤ (ʩ ʦʪʚʝʨʩʪʠʝʤ|ʙʝʟ ʦʪʚʝʨʩʪʠʷ)
• ʇʣʘʩʪʠʥʳ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʟʘʜʥʠʤ ʫʛʣʦʤ (ʩ ʦʪʚʝʨʩʪʠʝʤ|ʙʝʟ ʦʪʚʝʨʩʪʠʷ)

cʉʪʨʫʞʢʦʣʦʤʳ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʧʦʨʷʜʢʝ :
ʌʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ|ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ|ʇʦʣʫʯʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ  
|ʏʝʨʥʦʚʘʷ ʦʙʨʘʙʦʪʢʘ|ʊʷʞʸʣʘʷ ʯʝʨʥʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

	 ʌʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ :	 ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ :	 ʇʦʣʫʯʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ :
	 ʏʝʨʥʦʚʘʷ ʦʙʨʘʙʦʪʢʘ :	 ʊʷʞʸʣʘʷ ʯʝʨʥʦʚʘʷ ʦʙʨʘʙʦʪʢʘ :

ʇʈʀʄɽʅɽʅʀɽ ʄɸʈʂʀ ʄɸʊɽʈʀɸʃɸ ʀʅʉʊʈʋʄɽʅʊɸ ɼʃʗ 
ʂɸɾɼʆɻʆ ɺʀɼɸ ʆɹʈɸɹɸʊʓɺɸɽʄʆɻʆ ʄɸʊɽʈʀɸʃɸ
ʋʢʘʟʘʥʳ ʫʩʣʦʚʠʷ ʨʝʟʘʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʙʨʘʙʘʪʳʚʘʝʤʦʤʫ ʤʘʪʝʨʠʘʣʫ.
ɼʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʳʙʦʨʫ ʤʘʨʢʠ ʤʘʪʝʨʠʘʣʘ ʠʥʩʪʨʫʤʝʥʪʘ.

 : ʉʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ   : ʇʨʝʜʝʣʴʥʦʝ ʨʝʟʘʥʠʝ   : ʅʝʩʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ
ʆɹʆɿʅɸʏɽʅʀɽ 
ʌʆʈʄʓ ʀ ʋɻʃɸ

ʆɹʆɿʅɸʏɽʅʀɽ 
ʊʀʇɸ ʇʃɸʉʊʀʅ

ʈɸɼʀʋʉ ʅɸ ʋɻʃɽ

ȻȷȬȽȾȴȹɇ Ȱȷɋ ȾȺɃȱȹȴɋ [Ƚ ȺȾȼȴɂ. ȿȯȷȺȸ]
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șȝțȓȡ.

ʋʩʣʦʚʠʷ ʨʝʟʘʥʠʷ :   : ʉʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ   : ʇʨʝʜʝʣʴʥʦʝ ʨʝʟʘʥʠʝ   : ʅʝʩʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

șȝțȓȡ.

ʋʩʣʦʚʠʷ ʨʝʟʘʥʠʷ :   : ʉʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ   : ʇʨʝʜʝʣʴʥʦʝ ʨʝʟʘʥʠʝ   : ʅʝʩʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʈʘʟʤʝʨ ʊʦʣʱʠʥʘ ʈʘʜʠʫʩ ʥʘ ʫʛʣʝ

* ʉʤʦʪʨʠʪʝ ʥʘ ʩʪʨʘʥʠʮʝ A002.

ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ
(ɿʘʯʠʩʪʥʘʷ ʢʨʦʤʢʘ)

ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʂʆʅʊʈʆʃʔ ɿɸ ʉʊʈʋɾʂʆɼʈʆɹʃɽʅʀɽʄ ɼʃʗ ʆɹʈɸɹɸʊʓɺɸɽʄʓʍ ʄɸʊɽʈʀɸʃʆɺ

Ȝ  
șȝȍ.

Ȝ  
șȝȍ.

ȻȷȬȽȾȴȹɇ  
Ƚ ȺȾȮȱȼȽȾȴȱȸ

* ʇʝʨʝʜ ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʨʫʞʢʦʣʦʤʘ SW (ʟʘʯʠʩʪʥʦʡ ʧʣʘʩʪʠʥʳ), ʧʦʞʘʣʫʡʩʪʘ, ʦʙʨʘʪʠʪʝʩʴ ʢ ʩʪʨʘʥʠʮʝ A028.

ʉʪʨʫʞʢʦʣʦʤ

ʄʘʣʦʫʛʣʝʨʦʜʠʩʪʘʷ ʩʪʘʣʴ ʋʛʣʝʨʦʜʠʩʪʘʷ ʩʪʘʣʴ Ŀ ʃʝʛʠʨʦʚʘʥʥʘʷ ʩʪʘʣʴ (180Ƅ280HB) ʋʛʣʝʨʦʜʠʩʪʘʷ ʩʪʘʣʴ Ŀ ʃʝʛʠʨʦʚʘʥʥʘʷ ʩʪʘʣʴ (ɿʘʯʠʩʪʥʘʷ ʢʨʦʤʢʘ) ʅʝʨʞʘʚʝʶʱʘʷ ʩʪʘʣʴ (<200HB) ʏʫʛʫʥ (<350ʄʇʘ)

ʌʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʇʦʣʫʯʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʏʝʨʥʦʚʘʷ ʊʷʞʸʣʘʷ ʯʝʨʥʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʉʊʈʋɾʂʆʃʆʄʓ A042
ʉʇʃɸɺʓ ʀ ʇʆʂʈʓʊʀʗ A030
ʆɹʆɿʅɸʏɽʅʀɽ A002

ʌʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ

ʌʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ

ʌʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ

ʌʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ

ʌʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ

ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʆʙʨʘʙʘʪʳʚʘʝʤʳʡ 
ʤʘʪʝʨʠʘʣ

ʉʪʘʣʴ
ʅʝʨʞʘʚʝʶʱʘʷ ʩʪʘʣʴ
ʏʫʛʫʥ
ʎʚʝʪʥʳʝ ʄʝʪʘʣʣʳ
ɾʘʨʦʧʨʦʯʥʳʝ ʩʧʣʘʚʳ, ʊʠʪʘʥʦʚʳʝ ʩʧʣʘʚʳ

ʌʦʨʤʘ ʆʙʦʟʥʘʯʝʥʠʝ

ʋʛʣʦʚʦʡ 
ʨʘʜʠʫʩ ʉ ʧʦʢʨʳʪʠʝʤ ʂʝʨʤʝʪ

ʂʝʨʤʝʪ ʩ 
ʧʦʢʨʳʪʠʝʤ ʊʚʸʨʜʳʡ ʩʧʣʘʚ

ʋʢʘ
ʟʘʪ

ʝʣʴ
 ʥʘ

 ʩʪ
ʨʘ

ʥʠ
ʮʫ 

ʧʨʠ
ʤʝ

ʥʷʝ
ʤʳ

ʭ ʜ
ʝʨ

ʞʘ
ʚʦʢ

(ʤʤ)

ʆʙʨʘʙʘʪʳʚʘʝʤʳʡ 
ʤʘʪʝʨʠʘʣ

ʉʪʘʣʴ
ʅʝʨʞʘʚʝʶʱʘʷ ʩʪʘʣʴ
ʏʫʛʫʥ
ʎʚʝʪʥʳʝ ʄʝʪʘʣʣʳ
ɾʘʨʦʧʨʦʯʥʳʝ ʩʧʣʘʚʳ, ʊʠʪʘʥʦʚʳʝ ʩʧʣʘʚʳ

ʌʦʨʤʘ ʆʙʦʟʥʘʯʝʥʠʝ

ʋʛʣʦʚʦʡ 
ʨʘʜʠʫʩ ʉ ʧʦʢʨʳʪʠʝʤ ʂʝʨʤʝʪ

ʂʝʨʤʝʪ ʩ 
ʧʦʢʨʳʪʠʝʤ ʊʚʸʨʜʳʡ ʩʧʣʘʚ

ʋʢʘ
ʟʘʪ

ʝʣʴ
 ʥʘ

 ʩʪ
ʨʘ

ʥʠ
ʮʫ 

ʧʨʠ
ʤʝ

ʥʷʝ
ʤʳ

ʭ ʜ
ʝʨ

ʞʘ
ʚʦʢ

(ʤʤ)ɻʣ
ʫʙ

ʠʥ
ʘ 

ʨʝ
ʟʘ

ʥʠ
ʷ 

( ʤ
ʤ

)

ɻʣ
ʫʙ

ʠʥ
ʘ 

ʨʝ
ʟʘ

ʥʠ
ʷ 

( ʤ
ʤ

)

ɻʣ
ʫʙ

ʠʥ
ʘ 

ʨʝ
ʟʘ

ʥʠ
ʷ 

( ʤ
ʤ

)

ɻʣ
ʫʙ

ʠʥ
ʘ 

ʨʝ
ʟʘ

ʥʠ
ʷ 

( ʤ
ʤ

)

ɻʣ
ʫʙ

ʠʥ
ʘ 

ʨʝ
ʟʘ

ʥʠ
ʷ 

( ʤ
ʤ

)

ʇʦʜʘʯʘ (ʤʤ/ʦʙ) ʇʦʜʘʯʘ (ʤʤ/ʦʙ) ʇʦʜʘʯʘ (ʤʤ/ʦʙ) ʇʦʜʘʯʘ (ʤʤ/ʦʙ) ʇʦʜʘʯʘ (ʤʤ/ʦʙ)

ʇʣʦʩʢʠʡ ʚʝʨʭ

# : ɽʩʪʴ ʥʘ ʩʢʣʘʜʝ.   + : ʉʦ ʩʢʣʘʜʘ ʚ ʗʧʦʥʠʠ.
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ʉʊɸʅɼɸʈʊʓ ʊʆʂɸʈʅʓʍ ʇʃɸʉʊʀʅ

ʊʆʂɸʈʅɸʗ ʆɹʈɸɹʆʊʂɸ

ʄɸʊɽʈʀɸʃ ʇʃɸʉʊʀʅʓ 
ʉʊɸʅɼɸʈʊʓ ʊʆʂɸʈʅʓʍ ʇʃɸʉʊʀʅ

ʇʃɸʉʊʀʅʓ ʉ ʆʊʈʀʎɸʊɽʃʔʅʓʄ ɿɸɼʅʀʄ ʋɻʃʆʄ ʀ ʆʊɺɽʈʉʊʀɽʄ
	 CN''ʊʀʇ...ʈʆʄɹʀʏɽʉʂɸʗ 80Á......
	 DN''ʊʀʇ...ʈʆʄɹʀʏɽʉʂɸʗ 55Á.......
	 RN''ʊʀʇ...ʂʈʋɻʃɸʗ...................
	 SN''ʊʀʇ...ʂɺɸɼʈɸʊʅɸʗ 90Á.........
	 TN''ʊʀʇ...ʊʈɽʋɻʆʃʔʅɸʗ 60Á........
	 VN''ʊʀʇ...ʈʆʄɹʀʏɽʉʂɸʗ 35Á.......
	 WN''ʊʀʇ...ʊʈʀɻʆʅɸʃʔʅɸʗ 80Á.....
ʇʃɸʉʊʀʅʓ ʉ ʆʊʈʀʎɸʊɽʃʔʅʓʄ ɿɸɼʅʀʄ ʋɻʃʆʄ ʀ ɹɽɿ ʆʊɺɽʈʉʊʀʗ
	 KN''ʊʀʇ...ʈʆʄɹʀʏɽʉʂɸʗ 55Á.......
	 SN''ʊʀʇ...ʂɺɸɼʈɸʊʅɸʗ 90Á.........
	 TN''ʊʀʇ...ʊʈɽʋɻʆʃʔʅɸʗ 60Á........
ʇʃɸʉʊʀʅʓ ʉ ʇʆʃʆɾʀʊɽʃʔʅʓʄ ɿɸɼʅʀʄ ʋɻʃʆʄ ʀ ʆʊɺɽʈʉʊʀɽʄ
	 CC''ʊʀʇ...ʈʆʄɹʀʏɽʉʂɸʗ 80Á......
	 CP''ʊʀʇ...ʈʆʄɹʀʏɽʉʂɸʗ 80Á.......
	 DC''ʊʀʇ...ʈʆʄɹʀʏɽʉʂɸʗ 55Á......
	 DE''ʊʀʇ...ʈʆʄɹʀʏɽʉʂɸʗ 55Á.......
	 RC''ʊʀʇ...ʂʈʋɻʃɸʗ...................

	 SC''ʊʀʇ...ʂɺɸɼʈɸʊʅɸʗ 90Á.........
	 SP''ʊʀʇ...ʂɺɸɼʈɸʊʅɸʗ 90Á.........
	 TC''ʊʀʇ...ʊʈɽʋɻʆʃʔʅɸʗ 60Á........
	 TE''ʊʀʇ...ʊʈɽʋɻʆʃʔʅɸʗ 60Á........
	 TP''ʊʀʇ...ʊʈɽʋɻʆʃʔʅɸʗ 60Á........
	 VB''ʊʀʇ...ʈʆʄɹʀʏɽʉʂɸʗ 35Á.......
	 VC''ʊʀʇ...ʈʆʄɹʀʏɽʉʂɸʗ 35Á.......
	 VD''ʊʀʇ...ʈʆʄɹʀʏɽʉʂɸʗ 35Á.......
	 VP''ʊʀʇ...ʈʆʄɹʀʏɽʉʂɸʗ 35Á.......
	 WB''ʊʀʇ...ʊʈʀɻʆʅɸʃʔʅɸʗ 80Á......
	 WC''ʊʀʇ...ʊʈʀɻʆʅɸʃʔʅɸʗ 80Á......
	 WP''ʊʀʇ...ʊʈʀɻʆʅɸʃʔʅɸʗ 80Á......
	 XC''ʊʀʇ...ʈʆʄɹʀʏɽʉʂɸʗ 25Á.......
ʇʃɸʉʊʀʅʓ ʉ ʇʆʃʆɾʀʊɽʃʔʅʓʄ ɿɸɼʅʀʄ ʋɻʃʆʄ ʀ ɹɽɿ ʆʊɺɽʈʉʊʀʗ
	 RTG ʊʀʇ...................................
	 SP''ʊʀʇ...ʂɺɸɼʈɸʊʅɸʗ 90Á.........
	 TP''ʊʀʇ...ʊʈɽʋɻʆʃʔʅɸʗ 60Á........
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ʆʩʦʙʝʥʥʦʩʪʠ ʜʦʧʫʩʢʘ ʧʣʘʩʪʠʥ ʢʣʘʩʩʘ ʄ
#ɼʦʧʫʩʢ ʥʘ ʚʳʩʦʪʫ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ m (ʤʤ)

ɼʠʘʤʝʪʨ ʚʧʠʩʘʥʥʦʡ 
ʦʢʨʫʞʥʦʩʪʠ ʊʨʝʫʛʦʣʴʥʘʷ ʂʚʘʜʨʘʪʥʘʷ ʈʦʤʙʠʯʝʩʢʘʷ  

80Á
ʈʦʤʙʠʯʝʩʢʘʷ  

55°
ʈʦʤʙʠʯʝʩʢʘʷ  

35° ʂʨʫʛʣʘʷ

#ɼʦʧʫʩʢ ʥʘ ʜʠʘʤʝʪʨ ʚʧʠʩʘʥʥʦʡ ʦʢʨʫʞʥʦʩʪʠ (ʤʤ)
ɼʠʘʤʝʪʨ ʚʧʠʩʘʥʥʦʡ 

ʦʢʨʫʞʥʦʩʪʠ ʊʨʝʫʛʦʣʴʥʘʷ ʂʚʘʜʨʘʪʥʘʷ ʈʦʤʙʠʯʝʩʢʘʷ  
80Á

ʈʦʤʙʠʯʝʩʢʘʷ  
55°

ʈʦʤʙʠʯʝʩʢʘʷ  
35° ʂʨʫʛʣʘʷ

ʆʙʦʟʥʘʯʝʥʠʝ ʌʦʨʤʘ ʧʣʘʩʪʠʥʳ

ʐʝʩʪʠʛʨʘʥʥʘʷ

ɺʦʩʴʤʠʛʨʘʥʥʘʷ

ʇʷʪʠʛʨʘʥʥʘʷ

ʂʚʘʜʨʘʪʥʘʷ

ʊʨʝʫʛʦʣʴʥʘʷ

ʈʦʤʙʠʯʝʩʢʘʷ 80Á

ʈʦʤʙʠʯʝʩʢʘʷ 55Á

ʈʦʤʙʠʯʝʩʢʘʷ 75Á

ʈʦʤʙʠʯʝʩʢʘʷ 50Á

ʈʦʤʙʠʯʝʩʢʘʷ 86Á

ʈʦʤʙʠʯʝʩʢʘʷ 35Á

ʊʨʠʛʦʥʘʣʴʥʘʷ

ʇʨʷʤʦʫʛʦʣʴʥʘʷ

ʈʦʤʙʠʯʝʩʢʘʷ 85Á

ʈʦʤʙʠʯʝʩʢʘʷ 82Á

ʈʦʤʙʠʯʝʩʢʘʷ 55Á

ʂʨʫʛʣʘʷ

ʉʧʝʮʠʘʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ

z ʆʙʦʟʥʘʯʝʥʠʝ ʬʦʨʤʳ ʧʣʘʩʪʠʥʳ

x ʆʙʦʟʥʘʯʝʥʠʝ ʟʘʜʥʝʛʦ ʫʛʣʘ
ʆʙʦʟʥʘʯʝʥʠʝ ʉʪʘʥʜʘʨʪʥʳʡ ʫʛʦʣ

ɼʨʫʛʠʝ ʟʥʘʯʝʥʠʷ ʫʛʣʦʚ

ʆʩʥʦʚʥʳʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ʫʛʣʳ

v ʆʙʦʟʥʘʯʝʥʠʝ ʬʠʢʩʘʮʠʠ ʠ / ʠʣʠ ʩʪʨʫʞʢʦʣʦʤʘ
ʄʝʪʨʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ

ʆʙʦʟʥʘʯʝʥʠʝ ʅʘʣʠʯʠʝ 
ʦʪʚʝʨʩʪʠʷ

ʌʦʨʤʘ 
ʦʪʚʝʨʩʪʠʷ ʉʪʨʫʞʢʦʣʦʤ ʈʠʩ. ʆʙʦʟʥʘʯʝʥʠʝ ʅʘʣʠʯʠʝ 

ʦʪʚʝʨʩʪʠʷ
ʌʦʨʤʘ 

ʦʪʚʝʨʩʪʠʷ ʉʪʨʫʞʢʦʣʦʤ ʈʠʩ.

ʉ ʆʪʚʝʨʩʪʠʝʤ ʮʠʣʠʥʜʨʠʯʝʩʢʦʝ
+

ʦʜʥʘ ʟʝʥʢʦʚʢʘ

ʅʝʪ ʉ ʆʪʚʝʨʩʪʠʝʤ ʮʠʣʠʥʜʨʠʯʝʩʢʦʝ ʅʝʪ

ʉ ʆʪʚʝʨʩʪʠʝʤ ʆʜʥʦʩʪʦʨʦʥʥʠʡ ʉ ʆʪʚʝʨʩʪʠʝʤ ʮʠʣʠʥʜʨʠʯʝʩʢʦʝ ʆʜʥʦʩʪʦʨʦʥʥʠʡ

ʉ ʆʪʚʝʨʩʪʠʝʤ ʮʠʣʠʥʜʨʠʯʝʩʢʦʝ
+

ʜʚʝ ʟʝʥʢʦʚʢʠ

ʅʝʪ ʉ ʆʪʚʝʨʩʪʠʝʤ ʮʠʣʠʥʜʨʠʯʝʩʢʦʝ ʜʚʫʭʩʪʦʨʦʥʥʠʡ

ʉ ʆʪʚʝʨʩʪʠʝʤ ʜʚʫʭʩʪʦʨʦʥʥʠʡ ɹʝʟ ʦʪʚ. Ƅ ʅʝʪ

ʉ ʆʪʚʝʨʩʪʠʝʤ ʮʠʣʠʥʜʨʠʯʝʩʢʦʝ
+

ʦʜʥʘ ʟʝʥʢʦʚʢʘ

ʅʝʪ ɹʝʟ ʦʪʚ. Ƅ ʆʜʥʦʩʪʦʨʦʥʥʠʡ

ʉ ʆʪʚʝʨʩʪʠʝʤ ʆʜʥʦʩʪʦʨʦʥʥʠʡ ɹʝʟ ʦʪʚ. Ƅ ʜʚʫʭʩʪʦʨʦʥʥʠʡ

ʉ ʆʪʚʝʨʩʪʠʝʤ ʮʠʣʠʥʜʨʠʯʝʩʢʦʝ
+

ʜʚʝ ʟʝʥʢʦʚʢʠ

ʅʝʪ Ƅ Ƅ Ƅ
ʉʧʝʮʠʘʣʴʥʘʷ 
ʢʦʥʩʪʨʫʢʮʠʷ

ʉ ʆʪʚʝʨʩʪʠʝʤ ʜʚʫʭʩʪʦʨʦʥʥʠʡ

c ʆʙʦʟʥʘʯʝʥʠʝ ʢʣʘʩʩʘ ʜʦʧʫʩʢʘ

ʆʙʦʟʥʘʯʝʥʠʝ
ɼʦʧʫʩʢ ʥʘ ʚʳʩʦʪʫ 
ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ

m (ʤʤ)

ɼʦʧʫʩʢ ʥʘ ʜʠʘʤʝʪʨ 
ʚʧʠʩʘʥʥʦʡ ʦʢʨʫʞʥʦʩʪʠ

øD1 (ʤʤ)

ɼʦʧʫʩʢ ʥʘ ʪʦʣʠʥʫ 
ʧʣʘʩʪʠʥʳ
S1 (ʤʤ)

ɿʥʘʢʦʤ * ʦʙʦʟʥʘʯʝʥʳ ʧʦʚʝʨʭʥʦʩʪʠ ʩʧʝʯʝʥʥʳʭ ʧʣʘʩʪʠʥ. 

ʊʨʝʫʛʦʣʴʥʘʷ ʧʣʘʩʪʠʥʘ ʬʘʩʢʦʡ
(ɺʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʨʝʞʫʱʘʷ 
ʢʨʦʤʢʘ)

c ʆʙʦʟʥʘʯʝʥʠʝ ʢʣʘʩʩʘ ʜʦʧʫʩʢʘ

ȺȭȺȳȹȬɃȱȹȴȱ



A003

12 04 08 (E) (N) MP
b n

m , .

/

02 04 03 03 06   3.97

L3 08 05 04 04 08   4.76

03 09 06 05 05 09   5.56

06   6.00

04 11 07 06 06 11   6.35

05 13 09 08 07 13   7.94

08   8.00

09 06 16 11 09 09 16   9.525

10 10.00

12 12.00

12 08 22 15 12 12 22 12.70

15 10 19 16 15 27 15.875

16 16.00

19 13 23 19 19 33 19.05

20 20.00

27 22 22 38 22.225

25 25.00

25 31 25 25 44 25.40

31 38 32 31 54 31.75

32 32.00

S1 1.39

01 1.59

T0 1.79

02 2.38

T2 2.78

03 3.18

T3 3.97

04 4.76

06 6.35

07 7.94

09 9.52

00
V3 0.03

V5 0.05

01 0.1

02 0.2

04 0.4

08 0.8

12 1.2

16 1.6

20 2.0

24 2.4

28 2.8

32 3.2

F

E

T

S

R

L

N

LP MP RP

LM MM RM

LK MK RK

LS MS RS

FP LP MP

MA SW MW

HZ HX HV

-

ʇ
ʃ

ɸʉ
ʊʀ

ʅ
ʓ

 ɼ
ʃ

ʗ
 ʊ

ʆ
ʏ

ɽʅ
ʀ

ʗ

ʆʙʦʟʥʘʯʝʥʠʝ ɼʠʘʤʝʪʨ 
ʚʧʠʩʘʥʥʦʡ 
ʦʢʨʫʞʥʦʩʪʠ

(ʤʤ)

b ɿʥʘʯʝʥʠʝ ʨʘʟʤʝʨʘ ʧʣʘʩʪʠʥʳ

*�ʊʦʣʱʠʥʘ ʦʪ ʥʠʞʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʩʪʠʥʳ 
ʜʦ ʚʝʨʭʘ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ.

ʆʙʦʟʥʘʯʝʥʠʝ ʊʦʣʱʠʥʘ (ʤʤ)

n ɿʥʘʯʝʥʠʝ ʪʦʣʱʠʥʳ ʧʣʘʩʪʠʥʳ

m ʆʙʦʟʥʘʯʝʥʠʝ ʫʛʣʦʚʦʛʦ ʨʘʜʠʫʩʘ ʧʣʘʩʪʠʥʳ
ʆʙʦʟʥʘʯʝʥʠʝ ʈʘʜʠʫʩ ʥʘ ʫʛʣʝ (ʤʤ)

ɹʝʟ ʨʘʜʠʫʩʘ

00 : ɼʶʡʤʦʚʘʷ 
ʩʠʩʪʝʤʘ

M0 : ʄʝʪʨʠʯʝʩʢʘʷ 
ʩʠʩʪʝʤʘ

ʂʨʫʛʣʘʷ ʧʣʘʩʪʠʥʘ

, ʆʙʦʟʥʘʯʝʥʠʝ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ
ʈʠʩ. ʈʝʞʫʱʘʷ ʢʨʦʤʢʘ ʆʙʦʟʥʘʯʝʥʠʝ

ʆʩʪʨʘʷ  
ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ

ʉʢʨʫʛʣʝʥʥʘʷ 
ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ

ʈʝʞʫʱʘʷ  
ʢʨʦʤʢʘ ʩ ʬʘʩʢʦʡ

ʉʢʨʫʛʣʝʥʥʘʷ 
ʨʝʞʫʱʘʷ  

ʢʨʦʤʢʘ ʩ ʬʘʩʢʦʡ

Mitsubishi Materials ʫʧʫʩʢʘʝʪ 
ʦʙʦʟʥʘʯʝʥʠʝ ʭʦʥʠʥʛʦʚʘʥʠʷ.

. ʆʙʦʟʥʘʯʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʝʟʘʥʠʷ
ʈʠʩ. ʅʘʧʨ. ʆʙʦʟʥʘʯʝʥʠʝ

ʇʨʘʚʦʝ

ʃʝʚʦʝ

ʃʶʙʦʝ

/ ʆʙʦʟʥʘʯʝʥʠʝ ʩʪʨʫʞʢʦʣʦʤʘ

(ʉʤ. JIS-B4120-1998)



A004

D2 D3 B (Á)

C C E T
0602(( 2.8 3.8 R B
09T3(( 4.4 6.0 R B

CCGB
CCMB
CCGH
CCMH

0602(( 2.8 3.9 R B

C C G T

03S1(( 2.0 2.9 R B
04T0(( 2.4 3.5 R B

0602(( 2.8 3.8 R B

09T3(( 4.4 6.0 R B
1204(( 5.5 7.5 R B

C C M T

0602(( 2.8 3.8 R B
0803(( 3.4 4.5 R B

09T3(( 4.4 6.0 R B
1204(( 5.5 7.5 R B

CCGW
CCMW

03S1(( 2.0 2.9 R B
04T0(( 2.4 3.5 R B

0602(( 2.8 3.8 R B

09T3(( 4.4 6.0 R B
1204(( 5.5 7.5 R B

C P G T
0802(( 3.4 4.5 R B
0903(( 4.4 6.0 R B

C P G B
CPMB
CPMH

0802(( 3.5 5.3 78Á D
0903(( 4.5 6.3 78Á D

CPMX
0802(( 3.5 5.6 78Á D
0903(( 4.6 6.6 80Á D

D C E T
D C G T

0702(( 2.8 3.8 R B
11T3(( 4.4 6.0 R B

DCGW
DCMW
D C M T

0702(( 2.8 3.8 R B
11T3(( 4.4 6.0 R B
1504(( 5.5 7.5 R B

D E G X 1504(( 5.1 7.0 85Á C

RCMX

1003M0 3.6 4.6 21Á D
1204M0 4.2 5.4 21Á D

1606M0 5.2 6.7 21Á D

2006M0 6.5 8.0 21Á D

2507M0 7.2 9.1 21Á D
3209M0 9.5 11.7 21Á D

D2

C N G A
CNGG
CNMA
CNMG
CNMM
CNMP

0903(( 3.81 A
0904(( 3.81 A

1204(( 5.16 A

1606(( 6.35 A

1906(( 7.93 A
2509(( 9.12 A

D N G A
DNGG
DNGM
DNMA
DNMG
DNMM
DNMX

1104(( 3.81 A
1504(( 5.16 A
1506(( 5.16 A

S N G A
SNGG
S N M A
SNMG
SNMM

0903(( 3.81 A
1204(( 5.16 A

1506(( 6.35 A

1906(( 7.93 A

2507(( 9.12 A
2509(( 9.12 A

T N G A
T N G G
T N M A
TNMG
TNMM
T N M X

1103(( 2.26 A
1603(( 3.81 A

1604(( 3.81 A

2204(( 5.16 A

2706(( 6.35 A
3309(( 7.93 A

V N G A
VNGM
VNGG
VNMG
VNMM

1604(( 3.81 A

WNMA
WNMG

0603(( 3.81 A
06T3(( 3.81 A

0604(( 3.81 A
0804(( 5.16 A

RNMG
RNMA

090300 3.81 A
120400 5.16 A

150600 6.35 A

190600 7.93 A

250900 9.12 A
310900 12.7 A

øD
2

øD
2

øD
3

R

øD
2

øD
3

B øD
2

øD
3

B

ȻȷȬȽȾȴȹɇ Ȱȷɋ ȾȺɃȱȹȴɋ
ʇ

ʃ
ɸʉ

ʊʀ
ʅ

ʓ
 ɼ

ʃ
ʗ

 ʊ
ʆ

ʏ
ɽʅ

ʀ
ʗ

ʉ ʆʊʈʀʎ. ʋɻʃʆʄ ʉ ʇʆʃʆɾ. ʋɻʃʆʄ

ȯȱȺȸȱȾȼȴɋ ȺȾȮȱȼȽȾȴɋ A ʊʠʧa B ʊʠʧa C ʊʠʧa D ʊʠʧa

ʆʙʦʟʥʘʯʝʥʠʝ ʧʣʘʩʪʠʥʳ
ʈʘʟʤʝʨʳ (ʤʤ)

ʊʠʧ ʦʪʚʝʨʩʪʠʷ ʆʙʦʟʥʘʯʝʥʠʝ ʧʣʘʩʪʠʥʳ
ʈʘʟʤʝʨʳ (ʤʤ)

ʊʠʧ ʦʪʚʝʨʩʪʠʷ 



A005

D2 D3 B (Á)

R C G T
R C M T

0602M0 2.8 3.8 R B
0803M0 3.4 4.5 R B
10T3M0 4.4 6.0 R B

RGGM 2004M0 5.6 7.5 53° C

S C M T
SCMW

09T3(( 4.4 6.0 R B
1204(( 5.5 7.5 R B

SPMW
0903(( 4.6 6.0 R B
1203(( 5.7 7.5 R B

S P M T
0903(( 4.4 6.0 R B
1203(( 5.5 7.5 R B

S P G X
0903(( 4.8 6.4 58Á D
1203(( 5.9 7.7 58Á D

T C G T
T C M T
TCGW
TCMW

0601(( 2.3 3.2 R B
0802(( 2.3 3.0 R B

0902(( 2.5 3.3 R B

1102(( 2.8 3.8 R B

1303(( 3.4 4.5 R B
16T3(( 4.4 6.0 R B

T E G X 1603(( 4.4 6.1 88Á D

T P G X

0802(( 2.5 3.8 88Á C
0902(( 3.0 4.3 88Á C

1103(( 3.5 4.8 88Á C
1603(( 4.8 6.5 58Á D

T P M X

0802(( 2.7 3.8 88Á C
0902(( 3.2 4.3 88Á C

1103(( 3.7 4.8 88Á C
1603(( 4.8 6.4 58Á D

T P G B
T P M B
T P G H
T P M H

0802(( 2.4 4.0 78Á D
0902(( 2.9 4.3 78Á D

1103(( 3.4 4.8 78Á D
1603(( 4.4 6.5 78Á D

T P G T 1603(( 4.4 6.0 R B

T P G V
0902(( 2.8 3.8 R B
1103(( 3.4 4.5 R B

D2 D3 B (Á)

V B E T
V B G T
V B M T
VBGW

1103(( 2.9 3.8 R B
1604(( 4.4 6.0 R B

V C G T
V C M T
VCGW
VCMW

0802(( 2.4 3.2 R B
1103(( 2.8 3.8 R B

1604(( 4.4 6.0 R B
2205(( 7.5 5.5 R B

V D G X 1603(( 4.5 6.1 88Á D

V P E T
V P G T

0802(( 2.4 3.2 R B
1103(( 2.9 3.8 R B

WBGT
WBMT

0201(( 2.3 3.2 R B
L302(( 2.3 3.2 R B

WCGT
WCMT
WCGW
WCMW

0201(( 2.3 3.0 R B
L302(( 2.3 3.0 R B

0402(( 2.8 3.8 R B
06T3(( 4.4 6.0 R B

WPGT
WPMT

0402(( 2.8 3.8 R B
0603(( 4.4 6.0 R B

X C M T 1503(( 2.8 3.8 R B

øD
2

øD
2

øD
3

R

øD
2

øD
3

B øD
2

øD
3

B

ʇ
ʃ

ɸʉ
ʊʀ

ʅ
ʓ

 ɼ
ʃ

ʗ
 ʊ

ʆ
ʏ

ɽʅ
ʀ

ʗ

ʉ ʇʆʃʆɾ. ʋɻʃʆʄ

ʆʙʦʟʥʘʯʝʥʠʝ ʧʣʘʩʪʠʥʳ
ʈʘʟʤʝʨʳ (ʤʤ) ʊʠʧ 

ʦʪʚʝʨʩʪʠʷʆʙʦʟʥʘʯʝʥʠʝ ʧʣʘʩʪʠʥʳ
ʈʘʟʤʝʨʳ (ʤʤ) ʊʠʧ 

ʦʪʚʝʨʩʪʠʷ

A ʊʠʧa B ʊʠʧa C ʊʠʧa D ʊʠʧa



A006

#

L3 L4 B2 B7

L3 B2

DNGG	150404R/L 2.8 Ƅ 15 Ƅ
	 150408R/L 2.8 Ƅ 15 Ƅ

L3 B2

L4

SNGG	090304R/L 1.8 1.6 15 Ƅ
	 090308R/L 1.8 1.6 15 Ƅ

	 120404R/L 2.3 3.7 15 Ƅ

	 120408R/L 2.3 3.7 15 Ƅ

L3

L3B2 B7

TNGG	160402R/L-FS 1.3 Ƅ 15 30
	 160404R/L-FS 1.3 Ƅ 15 30
	 160408R/L-FS 1.3 Ƅ 15 30

L3

L3B2 B7

TNGG	160402R/L-F 2.5 Ƅ 15 30
	 160404R/L-F 2.5 Ƅ 15 30
	 160408R/L-F 2.5 Ƅ 15 30

L3 B2

L4

TNGG	160402R/L-K 1.5 7.1 15 Ƅ
	 160404R/L-K 1.5 5.4 15 Ƅ
	 160408R/L-K 1.5 5.1 15 Ƅ

L3 B2

L4

TNGG	110302R/L 1.3 3.2 15 Ƅ
	 110304R/L 1.3 3.0 15 Ƅ

	 110308R/L 1.3 2.7 15 Ƅ

	 160304R/L 2.3 5.4 15 Ƅ

	 160308R/L 2.3 5.1 15 Ƅ

	 160402R/L 1.3 8.7 15 Ƅ

	 160404R/L 2.3 5.4 15 Ƅ

	 160408R/L 2.3 5.1 15 Ƅ

	 160412R/L 2.3 4.8 15 Ƅ

	 220404R/L 2.8 9.4 15 Ƅ

	 220408R/L 2.8 9.1 15 Ƅ
	 220412R/L 2.8 8.8 15 Ƅ

L3 B2

VNGG	160404R/L 1.8 Ƅ 15 Ƅ
	 160408R 1.8 Ƅ 15 Ƅ

ȻȷȬȽȾȴȹɇ Ȱȷɋ ȾȺɃȱȹȴɋ
ʇ

ʃ
ɸʉ

ʊʀ
ʅ

ʓ
 ɼ

ʃ
ʗ

 ʊ
ʆ

ʏ
ɽʅ

ʀ
ʗ

ʆʊʈʀʎɸʊɽʃʔʅɸʗ ʇʃɸʉʊʀʅɸ

ȮȴȰɇ ȽȾȼȿȲȶȺȷȺȸȺȮ
ʉʪʘʥʜʘʨʪʥʳʝ ʩʤʝʥʥʳʝ ʤʥʦʛʦʛʨʘʥʥʳʝ ʧʣʘʩʪʠʥʳ.

ɻʝʦʤʝʪʨʠʷ ʆʙʦʟʥʘʯʝʥʠʝ ʧʣʘʩʪʠʥʳ

ʇʦʢʘʟʘʥʘ ʧʨʘʚʘʷ ʧʣʘʩʪʠʥʘ.

ʇʦʢʘʟʘʥʘ ʧʨʘʚʘʷ ʧʣʘʩʪʠʥʘ.

ʇʦʢʘʟʘʥʘ ʧʨʘʚʘʷ ʧʣʘʩʪʠʥʘ.

ʇʦʢʘʟʘʥʘ ʧʨʘʚʘʷ ʧʣʘʩʪʠʥʘ.

ʇʦʢʘʟʘʥʘ ʧʨʘʚʘʷ ʧʣʘʩʪʠʥʘ.

ʇʦʢʘʟʘʥʘ ʧʨʘʚʘʷ ʧʣʘʩʪʠʥʘ.

ʇʦʢʘʟʘʥʘ ʧʨʘʚʘʷ ʧʣʘʩʪʠʥʘ.



A007

#

L3 L4

L3

L3

20Á30Á

CCET	0602V3R/L-SR 2.2 Ƅ
	 060201R/L-SR 2.2 Ƅ
	 060202R/L-SR 2.2 Ƅ
	 060204R/L-SR 2.2 Ƅ
	 09T3V3R/L-SR 3.2 Ƅ
	 09T301R/L-SR 3.2 Ƅ
	 09T302R/L-SR 3.2 Ƅ
	 09T304R/L-SR 3.2 Ƅ

L3

20Á

CCET	060200R/L-SN 1.0 Ƅ
	 0602V3R/L-SN 1.0 Ƅ
	 060201R/L-SN 1.0 Ƅ
	 060202R/L-SN 1.0 Ƅ
	 060204R/L-SN 1.0 Ƅ
	 09T300R/L-SN 1.5 Ƅ
	 09T3V3R/L-SN 1.5 Ƅ
	 09T301R/L-SN 1.5 Ƅ
	 09T302R/L-SN 1.5 Ƅ
	 09T304R/L-SN 1.5 Ƅ

L3

20Á

CCET	0602V3R/LW-SN 1.0 Ƅ
	 09T3V3R/LW-SN 1.5 Ƅ

L3

L3

20Á15Á

CCGH	060202R/L-F 1.2 Ƅ
	 060204R/L-F 1.4 Ƅ

L3

L3

35Á17Á

CCGT	03S1V3L-F 0.8 Ƅ
	 03S101L-F 0.8 Ƅ
	 03S102L-F 0.8 Ƅ
	 03S104L-F 0.8 Ƅ
	 04T0V3L-F 1.0 Ƅ
	 04T001L-F 1.0 Ƅ
	 04T002L-F 1.0 Ƅ
	 04T004L-F 1.0 Ƅ

L3

L4
14Á

CCGT	0602V3R/L-SS 1.0 3.0
	 060201R/L-SS 1.0 3.0
	 060202R/L-SS 1.0 3.0
	 09T3V3R/L-SS 1.0 5.0
	 09T301R/L-SS 1.0 5.0
	 09T302R/L-SS 1.0 5.0

L3

L4
20Á

CCGT	0602V3R-SN 1.0 3.0
	 060201R/L-SN 1.0 3.0
	 060202R/L-SN 1.0 3.0
	 09T3V3R/L-SN 1.5 5.0
	 09T301R/L-SN 1.5 5.0
	 09T302R/L-SN 1.5 5.0
	 09T304R/L-SN 1.5 5.0

L3

L3

20Á15Á

CPGT	080204R/L-F 0.6 Ƅ
	 090302R/L-F 0.8 Ƅ
	 090304R/L-F 0.8 Ƅ

L3 L4

L3

L3

20Á15Á

CPMH	080204R/L-F 1.0 Ƅ
	 090304R/L-F 1.4 Ƅ

L3

L3

20Á30Á

DCET	0702V3R/L-SR 2.5 Ƅ
	 070201R/L-SR 2.5 Ƅ
	 070202R/L-SR 2.5 Ƅ
	 070204R/L-SR 2.5 Ƅ
	 11T3V3R/L-SR 3.7 Ƅ
	 11T301R/L-SR 3.7 Ƅ
	 11T302R/L-SR 3.7 Ƅ
	 11T304R/L-SR 3.7 Ƅ

L3

20Á

DCET	070200R/L-SN 1.0 Ƅ
	 0702V3R/L-SN 1.0 Ƅ
	 070201R/L-SN 1.0 Ƅ
	 070202R/L-SN 1.0 Ƅ
	 070204R/L-SN 1.0 Ƅ
	 11T300R/L-SN 1.5 Ƅ
	 11T3V3R/L-SN 1.5 Ƅ
	 11T301R/L-SN 1.5 Ƅ
	 11T302R/L-SN 1.5 Ƅ
	 11T304R/L-SN 1.5 Ƅ

L3

20Á

DCET	0702V3R/LW-SN 1.0 Ƅ
	 11T3V3R/LW-SN 1.5 Ƅ

L3

L3

20Á* 17Á

DCGT	070202R/L-F 1.0 Ƅ
	 070204R/L-F 1.0 Ƅ
	 11T302R/L-F 1.0 Ƅ
	 11T304R/L-F 1.0 Ƅ

L3

L4
14Á

DCGT	0702V3R/L-SS 1.0 3.5
	 070201R/L-SS 1.0 3.5
	 070202R/L-SS 1.0 3.5
	 11T3V3R-SS 1.0 6.5
	 11T301R-SS 1.0 6.5
	 11T302R-SS 1.0 6.5

L3

L4
20Á

DCGT	0702V3R-SN 1.0 3.5
	 070201R-SN 1.0 3.5
	 070202R/L-SN 1.0 3.5
	 11T3V3R/L-SN 1.5 6.5
	 11T301R/L-SN 1.5 6.5
	 11T302R/L-SN 1.5 6.5
	 11T304R/L-SN 1.5 6.5

L3

20Á

DEGX	150402R/L 2.8 Ƅ
	 150404R/L 2.8 Ƅ

ʇ
ʃ

ɸʉ
ʊʀ

ʅ
ʓ

 ɼ
ʃ

ʗ
 ʊ

ʆ
ʏ

ɽʅ
ʀ

ʗ

ʇʆʃʆɾʀʊɽʃʔʅɸʗ ʇʃɸʉʊʀʅɸ

ɻʝʦʤʝʪʨʠʷ ʆʙʦʟʥʘʯʝʥʠʝ ʧʣʘʩʪʠʥʳ

ʇʦʢʘʟʘʥʘ ʧʨʘʚʘʷ ʧʣʘʩʪʠʥʘ.

ʇʦʢʘʟʘʥʘ ʧʨʘʚʘʷ ʧʣʘʩʪʠʥʘ.

ʇʦʢʘʟʘʥʘ ʧʨʘʚʘʷ ʧʣʘʩʪʠʥʘ.

ʇʦʢʘʟʘʥʘ ʧʨʘʚʘʷ ʧʣʘʩʪʠʥʘ.

ʇʦʢʘʟʘʥʘ ʣʝʚʘʷ ʧʣʘʩʪʠʥʘ.

ʇʦʢʘʟʘʥʘ ʧʨʘʚʘʷ ʧʣʘʩʪʠʥʘ.

ʇʦʢʘʟʘʥʘ ʧʨʘʚʘʷ ʧʣʘʩʪʠʥʘ.

ʇʦʢʘʟʘʥʘ ʧʨʘʚʘʷ ʧʣʘʩʪʠʥʘ.

ɻʝʦʤʝʪʨʠʷ ʆʙʦʟʥʘʯʝʥʠʝ ʧʣʘʩʪʠʥʳ

ʇʦʢʘʟʘʥʘ ʧʨʘʚʘʷ ʧʣʘʩʪʠʥʘ.

ʇʦʢʘʟʘʥʘ ʧʨʘʚʘʷ ʧʣʘʩʪʠʥʘ.

ʇʦʢʘʟʘʥʘ ʧʨʘʚʘʷ ʧʣʘʩʪʠʥʘ.

ʇʦʢʘʟʘʥʘ ʧʨʘʚʘʷ ʧʣʘʩʪʠʥʘ.

*DCGT11T3''ʊʠʧ : 14Á
ʇʦʢʘʟʘʥʘ ʧʨʘʚʘʷ ʧʣʘʩʪʠʥʘ.

ʇʦʢʘʟʘʥʘ ʧʨʘʚʘʷ ʧʣʘʩʪʠʥʘ.

ʇʦʢʘʟʘʥʘ ʧʨʘʚʘʷ ʧʣʘʩʪʠʥʘ.

ʇʦʢʘʟʘʥʘ ʧʨʘʚʘʷ ʧʣʘʩʪʠʥʘ.



A008

#

L3 L4

L3

L3

20Á25Á

DEGX	150402R/L-F 2.5 Ƅ
	 150404R/L-F 2.5 Ƅ

L3

L4
15Á

SPGR090304R/L 1.8 1.6

L3

L3

20Á14Á

TCGT	0601V3L-F 1.0 Ƅ
	 060101L-F 1.0 Ƅ
	 060102R/L-F 1.0 Ƅ
	 060104R/L-F 1.0 Ƅ

L3

L4 20Á

TEGX	160302R/L 2.0 6.0
	 160304R/L 2.0 6.0

L3

L3

20Á* 15Á

TPGH	080202R/L-FS 0.9 Ƅ
	 080204R/L-FS 0.9 Ƅ
	 090202R/L-FS 1.0 Ƅ
	 090204R/L-FS 1.0 Ƅ
	 110302R/L-FS 1.4 Ƅ
	 110304R/L-FS 1.4 Ƅ
	 160304R/L-FS 2.0 Ƅ
	 160308R/L-FS 2.0 Ƅ

L3

L4 15Á

TPGR	110304R/L 1.3 3.0
	 160304R/L 2.3 5.4
	 160308R/L 2.3 5.1

L3

L3

20Á10Á

TPGX	080202R/L 1.3 Ƅ
	 080204R/L 1.3 Ƅ
	 090202R/L 1.6 Ƅ
	 090204R/L 1.6 Ƅ
	 090208R/L 1.4 Ƅ
	 110302R/L 1.8 Ƅ
	 110304R/L 1.8 Ƅ
	 110308R/L 1.8 Ƅ

L3 L4

L3

L3

20Á13Á

VBGT	110302R/L-F 1.0 Ƅ
	 110304R/L-F 1.0 Ƅ
	 160402R/L-F 1.5 Ƅ
	 160404R/L-F 1.5 Ƅ

L3

L3

20Á30Á

VBET	1103V3R/L-SR 2.5 Ƅ
	 110301R/L-SR 2.5 Ƅ
	 110302R/L-SR 2.5 Ƅ
	 110304R/L-SR 2.5 Ƅ

L3

20Á

VBET	110300R/L-SN 1.0 Ƅ
	 1103V3R/L-SN 1.0 Ƅ
	 110301R/L-SN 1.0 Ƅ
	 110302R/L-SN 1.0 Ƅ
	 110304R/L-SN 1.0 Ƅ

L3

20Á

VBET1103V3R/LW-SN 1.0 Ƅ

L3
L3

20Á13Á

VCGT	080202R/L-F 0.8 Ƅ
	 080204R/L-F 0.8 Ƅ

L3

L3

20Á25Á

VDGX	160302R/L 2.0 Ƅ
	 160304R/L 2.0 Ƅ

L3

L3

20Á13Á

VPET	080201R/L-SRF 0.8 Ƅ
	 080202R/L-SRF 0.8 Ƅ
	 1103V3R/L-SRF 1.0 Ƅ
	 110301R/L-SRF 1.0 Ƅ
	 110302R/L-SRF 1.0 Ƅ

L3

L3

30Á13Á

WBGT	0201V3L-F 1.0 Ƅ
	 020101L-F 1.0 Ƅ
	 020102L-F 1.0 Ƅ
	 020104L-F 1.0 Ƅ
	 L302V3L-F 1.0 Ƅ
	 L30201L-F 1.0 Ƅ
	 L30202R/L-F 1.0 Ƅ
	 L30204R/L-F 1.0 Ƅ

L3

L3

30Á15Á

WCGT	020102R/L 1.0 Ƅ
	 020104R/L 1.0 Ƅ
	 L30202R/L 1.0 Ƅ
	 L30204R/L 1.0 Ƅ

L3

L3

20Á15Á

WPGT	040202R/L-FS 1.0 Ƅ
	 040204R/L-FS 1.0 Ƅ
	 060304R/L-FS 1.0 Ƅ
	 060308R/L-FS 1.0 Ƅ

ȻȷȬȽȾȴȹɇ Ȱȷɋ ȾȺɃȱȹȴɋ
ʇ

ʃ
ɸʉ

ʊʀ
ʅ

ʓ
 ɼ

ʃ
ʗ

 ʊ
ʆ

ʏ
ɽʅ

ʀ
ʗ

ʇʆʃʆɾʀʊɽʃʔʅɸʗ ʇʃɸʉʊʀʅɸ

ȮȴȰɇ ȽȾȼȿȲȶȺȷȺȸȺȮ
ʉʪʘʥʜʘʨʪʥʳʝ ʩʤʝʥʥʳʝ ʤʥʦʛʦʛʨʘʥʥʳʝ ʧʣʘʩʪʠʥʳ.

ɻʝʦʤʝʪʨʠʷ ʆʙʦʟʥʘʯʝʥʠʝ ʧʣʘʩʪʠʥʳ

ʇʦʢʘʟʘʥʘ ʧʨʘʚʘʷ ʧʣʘʩʪʠʥʘ.

ʇʦʢʘʟʘʥʘ ʧʨʘʚʘʷ ʧʣʘʩʪʠʥʘ.

ʇʦʢʘʟʘʥʘ ʣʝʚʘʷ ʧʣʘʩʪʠʥʘ.

ʇʦʢʘʟʘʥʘ ʧʨʘʚʘʷ ʧʣʘʩʪʠʥʘ.

*TPGH1603''ʊʠʧ : 14Á
ʇʦʢʘʟʘʥʘ ʧʨʘʚʘʷ ʧʣʘʩʪʠʥʘ.

ʇʦʢʘʟʘʥʘ ʧʨʘʚʘʷ ʧʣʘʩʪʠʥʘ.

ʇʦʢʘʟʘʥʘ ʧʨʘʚʘʷ ʧʣʘʩʪʠʥʘ.

ɻʝʦʤʝʪʨʠʷ ʆʙʦʟʥʘʯʝʥʠʝ ʧʣʘʩʪʠʥʳ

ʇʦʢʘʟʘʥʘ ʧʨʘʚʘʷ ʧʣʘʩʪʠʥʘ.

ʇʦʢʘʟʘʥʘ ʧʨʘʚʘʷ ʧʣʘʩʪʠʥʘ.

ʇʦʢʘʟʘʥʘ ʧʨʘʚʘʷ ʧʣʘʩʪʠʥʘ.

ʇʦʢʘʟʘʥʘ ʧʨʘʚʘʷ ʧʣʘʩʪʠʥʘ.

ʇʦʢʘʟʘʥʘ ʧʨʘʚʘʷ ʧʣʘʩʪʠʥʘ.

ʇʦʢʘʟʘʥʘ ʧʨʘʚʘʷ ʧʣʘʩʪʠʥʘ.

ʇʦʢʘʟʘʥʘ ʧʨʘʚʘʷ ʧʣʘʩʪʠʥʘ.

ʇʦʢʘʟʘʥʘ ʣʝʚʘʷ ʧʣʘʩʪʠʥʘ.

ʇʦʢʘʟʘʥʘ ʧʨʘʚʘʷ ʧʣʘʩʪʠʥʘ.

ʇʦʢʘʟʘʥʘ ʧʨʘʚʘʷ ʧʣʘʩʪʠʥʘ.



A009

.

.

1234567890
QU691NZ1AM3B9

CNMG120408-MP
CNMG432MP
MC6025

CNMG120408-MP MC6025
CNMG432MP

120HB 140HB 160HB 180HB 200HB 220HB 240HB 260HB 280HB 300HB 320HB 340HB

P 1.34 1.19 1.08 1.00 0.92 0.85 0.80 0.75 0.71 0.68 0.64 0.61
M 1.41 1.23 1.10 1.00 0.91 0.85 0.78 0.72 0.68 0.64 0.61 0.58
K 1.27 1.19 1.09 1.00 0.97 0.91 0.88 0.85 0.81 0.78 0.75 0.72

#

#

z

#

#

c

v

x

UE6105 1.00 0.79 0.69 0.63 0.55
UE6110 1.00 0.82 0.72 0.67 0.59

MC6025 1.00 0.83 0.75 0.69 0.62

UE6035 1.00 0.88 0.82 0.78 0.73

MP3025 1.00 0.85 0.77 0.72 0.65
NX2525 1.00 0.87 0.80 0.76 0.70

MC7015 1.00 0.83 0.75 0.70 0.63
MC7025 1.00 0.90 0.84 0.80 0.75

MP7035 1.00 0.84 0.76 0.71 0.62
US735 1.00 0.78 0.68 0.61 0.53

MC5005 1.00 0.83 0.75 0.70 0.63
MC5015 1.00 0.83 0.75 0.69 0.62

.

.

vc  310 - 190 m/min
      1015 - 625 SFM
f     0.16 - 0.50 mm/rev
      0.006 - 0.020  IPR

P  180HB
M 180HB
K 180HB

S 320HB
400HB

H HRC60

MADE IN JAPAN

ʇ
ʃ

ɸʉ
ʊʀ

ʅ
ʓ

 ɼ
ʃ

ʗ
 ʊ

ʆ
ʏ

ɽʅ
ʀ

ʗ

ʉʀʉʊɽʄɸ

ʋʂɸɿɸʅʀʗ ʅɸ ʕʊʀʂɽʊʂɽ

ʆʙʨʘʙʘʪʳʚʘʝʤʳʡ  
ʤʘʪʝʨʠʘʣ

ʄʘʢʩ. 
ʩʨʦʢ ʩʣʫʞʙʳ ʠʥʩʪʨʫʤʝʥʪʘ

ʄʘʢʩ. 
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ

ʆʙʨʘʙʘʪʳʚʘʝʤʳʡ 
ʤʘʪʝʨʠʘʣ ʊʚʝʨʜʦʩʪʴ

90ʤʠʥ 15ʤʠʥ ʋʛʣʝʨʦʜʠʩʪʘʷ ʩʪʘʣʴ, ʃʝʛʠʨʦʚʘʥʥʘʷ ʩʪʘʣʴ
90ʤʠʥ 15ʤʠʥ ʅʝʨʞʘʚʝʶʱʘʷ ʩʪʘʣʴ
90ʤʠʥ 15ʤʠʥ ʏʫʛʫʥ

25ʤʠʥ 5ʤʠʥ
ʊʠʪʘʥʦʚʳʝ ʩʧʣʘʚʳ
ʩʧʣʘʚ ʥʘ ʦʩʥʦʚʝ ʥʠʢʝʣʷ

80ʤʠʥ 10ʤʠʥ ɿʘʢʘʣʸʥʥʘʷ ʩʪʘʣʴ

ʀʟʥʦʩʦʩʪʦʡʢʦʩʪʴ  
ʠʥʩʪʨʫʤʝʥʪʘʇʦʢʨʳʪʠʝ 15ʤʠʥ 30ʤʠʥ 45ʤʠʥ 60ʤʠʥ 90ʤʠʥ ʀʟʥʦʩʦʩʪʦʡʢʦʩʪʴ  

ʠʥʩʪʨʫʤʝʥʪʘʇʦʢʨʳʪʠʝ 15ʤʠʥ 30ʤʠʥ 45ʤʠʥ 60ʤʠʥ 90ʤʠʥ

ʀʟʥʦʩʦʩʪʦʡʢʦʩʪʴ  
ʠʥʩʪʨʫʤʝʥʪʘʇʦʢʨʳʪʠʝ 15ʤʠʥ 30ʤʠʥ 45ʤʠʥ 60ʤʠʥ 90ʤʠʥ

ʊɺɽʈɼʆʉʊʔ ʆɹʈɸɹɸʊʓɺɸɽʄʆɻʆ ʄɸʊɽʈʀɸʃɸ
ʊʚʝʨʜʦʩʪʴ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʠʥʩʪʨʫʤʝʥʪʘ.  ʧʨʝʜʣʘʛʘʝʪ ʠʟʤʝʥʷʪʴ ʩʢʦʨʦʩʪʴ 
ʨʝʟʘʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʦʡ ʪʚʝʨʜʦʩʪʠ. ʇʨʠʤʝʥʷʡʪʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʟ ʧʨʠʚʝʜʝʥʥʦʡ 
ʥʠʞʝ ʪʘʙʣʠʮʳ. ʋʤʥʦʞʘʷ ʨʝʢʦʤʝʥʜʫʝʤʫʶ ʩʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ ʥʘ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ, ʚʳ ʧʦʣʫʯʠʪʝ ʥʦʚʫʶ ʩʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ.

(ʇʨʠʤʝʨ) ʇʦʣʫʯʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʩʪʘʣʠ
1-ʷ ʨʝʢʦʤʝʥʜʘʮʠʷ
ʉʤʝʥʥʘʷ ʧʣʘʩʪʠʥʘ 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʩʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ
(Tool life : 15ʤʠʥ.)

ʊʨʝʙʫʝʤʘʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʩʪʦʡʢʦʩʪʴ ʠʥʩʪʨʫʤʝʥʪʘ : 30ʤʠʥ.

310Ĭ0.83i257ʤ/ʤʠʥ

 : MC6025
 : CNMG120408-MP
 : vc=310ʤ/ʤʠʥ

  ʦʧʪʠʤʘʣʴʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʰʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʝʞʠʤʘʭ ʨʝʟʘʥʠʷ ʚʤʝʩʪʝ ʩ 
ʦʞʠʜʘʝʤʦʡ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴʶ ʠʥʩʪʨʫʤʝʥʪʘ  ʜʣʷ ʢʘʞʜʦʛʦ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʚʳʙʦʨʝ ʩʤʝʥʥʦʡ ʧʣʘʪʠʥʳ.

ʅʦʨʤʘʪʠʚʥʳʝ ʩʢʦʨʦʩʪʠ ʨʝʟʘʥʠʷ (ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴʶ ʠʥʩʪʨʫʤʝʥʪʘ) ʉʪʘʥʜʘʨʪʥʘʷ ʩʢʦʨʦʩʪʴ ʧʦʜʘʯʠ

ʂʦʜʠʨʦʚʢʘ EDP

P	 : ʉʪʘʣʴ (ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ : ʋʛʣʝʨʦʜʠʩʪʘʷ ʩʪʘʣʴ, ʃʝʛʠʨʦʚʘʥʥʘʷ ʩʪʘʣʴ 180HB)
M	: ʅʝʨʞʘʚʝʶʱʘʷ ʩʪʘʣʴ (ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ : ɸʫʩʪʝʥʠʪʥʘʷ ʥʝʨʞʘʚʝʶʱʘʷ ʩʪʘʣʴ 180HB)
K	: ʏʫʛʫʥ (ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ : ʉʝʨʳʡ ʯʫʛʫʥ, ʂʦʚʢʠʡ ʯʫʛʫʥ 180HB)
N	: ɸʣʶʤʠʥʠʝʚʳʝ ʩʧʣʘʚʳ, ʎʚʝʪʥʳʝ ʄʝʪʘʣʣʳ
S	 : ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ : ʊʠʪʘʥʦʚʳʝ ʩʧʣʘʚʳ 320HB, ʉʧʣʘʚ ʥʘ ʦʩʥʦʚʝ ʥʠʢʝʣʷ 400HB
H	: ɿʘʢʘʣʸʥʥʘʷ ʩʪʘʣʴ HRC60

ʆʙʨʘʙʘʪʳʚʘʝʤʳʡ ʤʘʪʝʨʠʘʣ

ʋʢʘʟʘʥʥʳʝ ʤʠʥʠʤʘʣʴʥʳʝ ʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʩʢʦʨʦʩʪʠ ʧʦʜʘʯʠ 
ʦʩʥʦʚʘʥʳ ʥʘ ʜʠʘʧʘʟʦʥʝ ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʫʞʢʦʦʙʨʘʟʦʚʘʥʠʷ ʠ 
ʟʘʚʠʩʷʪ ʦʪ ʛʝʦʤʝʪʨʠʠ ʩʪʨʫʞʢʦʣʦʤʘ.

ʆʙʨʘʙʘʪʳʚʘʝʤʳʡ 
ʤʘʪʝʨʠʘʣ

ʄʷʛʢʠʡ                                                           (ʊʚʝʨʜʦʩʪʴ ʟʘʛʦʪʦʚʢʠ)                                                            ʊʚʝʨʜʳʡ

ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʣʷ ʛʨʫʧʧʳ ʤʘʪʝʨʠʘʣʦʚ P (ʉʪʘʣʴ)

ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʣʷ ʛʨʫʧʧʳ ʤʘʪʝʨʠʘʣʦʚ M (ʅʝʨʞʘʚʝʶʱʘʷ ʩʪʘʣʴ)

ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʣʷ ʛʨʫʧʧʳ ʤʘʪʝʨʠʘʣʦʚ K (ʏʫʛʫʥ)

ʀɿʅʆʉʆʉʊʆʁʂʆʉʊʔ ʀʅʉʊʈʋʄɽʅʊɸ
ʊʚʝʨʜʦʩʪʴ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʠʥʩʪʨʫʤʝʥʪʘ.  ʧʨʝʜʣʘʛʘʝʪ ʠʟʤʝʥʷʪʴ ʩʢʦʨʦʩʪʴ 
ʨʝʟʘʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʦʡ ʪʚʝʨʜʦʩʪʠ. ʇʨʠʤʝʥʷʡʪʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʟ ʧʨʠʚʝʜʝʥʥʦʡ 
ʥʠʞʝ ʪʘʙʣʠʮʳ. ʋʤʥʦʞʘʷ ʨʝʢʦʤʝʥʜʫʝʤʫʶ ʩʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ ʥʘ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ, ʚʳ ʧʦʣʫʯʠʪʝ ʥʦʚʫʶ ʩʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ.

*1 ʇʦ ʥʝʢʦʪʦʨʳʤ ʧʣʘʩʪʠʥʘʤ ʙʫʜʫʪ ʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʩ ʫʯʝʪʦʤ ʨʘʟʥʳʭ ʤʘʪʝʨʠʘʣʦʚ.

*2 ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʦʪʣʠʯʥʳʭ ʦʪ ʚʳʰʝʫʢʘʟʘʥʥʳʭ, 
ʦʙʨʘʪʠʪʝʩʴ ʢ ʥʘʤ ʟʘ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʨʝʞʠʤʘʭ ʨʝʟʘʥʠʷ.

*3. N :ʩʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʫʯʝʪʦʤ ʧʦʢʘʟʘʪʝʣʝʡ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʩʧʣʘʚʦʚ.
ɼʣʷ ʫʩʪʦʡʯʠʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚʳʙʠʨʘʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ, ʜʣʷ ʥʝʫʩʪʦʡʯʠʚʳʭ ð ʙʦʣʝʝ ʥʠʟʢʘʷ.

*4. ʉʨʦʢ ʩʣʫʞʙʳ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʥʠʞʝ ʧʨʠʚʝʜʝʥʥʳʭ ʪʘʙʣʠʮʘʭ ʫʢʘʟʘʥ ʩ ʫʯʸʪʦʤ ʩʣʝʜʫʶʱʠʭ ʤʘʢʩʠʤʘʣʴʥʳʭ ʚʝʣʠʯʠʥ ʠʟʥʦʩʘ:
 	 VB=0,3 ʤʤ ʜʣʷ ʤʘʪʝʨʠʘʣʦʚ ISO PMKS
	 VB=0,1 ʤʤ ʜʣʷ ʤʘʪʝʨʠʘʣʦʚ  ISO H

ɻʣʦʙʘʣʴʥʘʷ ʢʦʜʠʨʦʚʢʘ EDP ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 10-ʪʠ 
ʟʥʘʯʥʦʝ ʯʠʩʣʦ ʜʣʷ ʩʢʣʘʜʩʢʦʛʦ ʫʯʝʪʘ ʠ ʟʘʧʠʩʳʚʘʝʪʩʷ ʥʘ QR-
ʢʦʜʝ.
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A010

FY

FY

FY

SY

SY

SY

VP25N

MP3025

UE6020

VP25N

MP3025

UE6020

.

#

.

F
L
M
R
H

P
F FY VP25N 285Ƅ445 0.09Ƅ0.23 0.20Ƅ0.80

L SY VP25N 260Ƅ405 0.16Ƅ0.33 0.50Ƅ1.20

F FY MP3025 275Ƅ420 0.09Ƅ0.23 0.20Ƅ0.80

L SY MP3025 250Ƅ385 0.16Ƅ0.33 0.50Ƅ1.20

F FY UE6020 285Ƅ460 0.09Ƅ0.23 0.20Ƅ0.80

L SY UE6020 260Ƅ420 0.16Ƅ0.33 0.50Ƅ1.20

ȻȷȬȽȾȴȹɇ Ȱȷɋ ȾȺɃȱȹȴɋ
ʇ

ʃ
ɸʉ

ʊʀ
ʅ

ʓ
 ɼ

ʃ
ʗ

 ʊ
ʆ

ʏ
ɽʅ

ʀ
ʗ

ȺȻȾȴȸȬȷɈȹɇȱ ȽȻȷȬȮɇ ȴ ȽȾȼȿȲȶȺȷȺȸɇ Ȱȷɋ ȹȬȼȿȲȹȺȵ ȾȺȶȬȼȹȺȵ ȺȭȼȬȭȺȾȶȴ

ʄʘʣʦʫʛʣʝʨʦʜʠʩʪʘʷ ʩʪʘʣʴ (ʇʨʠʤʝʨ St37-2, Ck10)

ʆʊʈʀʎɸʊɽʃʔʅɸʗ ʇʃɸʉʊʀʅɸ

ʉʣʝʜʫʶʱʠʝ ʜʠʘʛʨʘʤʤʳ ʧʦʢʘʟʳʚʘʶʪ ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ 
ʧʨʠʤʝʥʷʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʣʘʩʪʠʥ ʠ ʩʪʨʫʞʢʦʣʦʤʦʚ ʚ ʢʘʞʜʦʡ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʪʦʯʝʥʠʷ.

ʅʝʧʨʝʨʳʚʥʦʝ ʨʝʟʘʥʠʝ
ʇʦʩʪʦʷʥʥʘʷ ʛʣʫʙʠʥʘ ʨʝʟʘʥʠʷ
ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ
ɹʝʟʦʧʘʩʥʦʝ ʢʨʝʧʣʝʥʠʝ

ʊʷʞʸʣʦʝ ʧʨʝʨʳʚʠʩʪʦʝ ʨʝʟʘʥʠʝ
ʅʝʧʦʩʪʦʷʥʥʘʷ ʛʣʫʙʠʥʘ ʨʝʟʘʥʠʷ
ʅʠʟʢʘʷ ʞʝʩʪʢʦʩʪʴ ʢʨʝʧʣʝʥʠʷ

ȼȱȲȴȸɇ ȼȱȳȬȹȴɋ ȺȭȷȬȽȾȴ Ȼȼȴȸȱȹȱȹȴɋ

ɺʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʡ ʧʣʘʩʪʠʥʳ ʜʣʷ ʪʦʯʝʥʠʷ

ʉʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʇʨʝʜʝʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʅʝʩʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʌʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ

ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʇʦʣʫʯʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʏʝʨʥʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʊʷʞʸʣʘʷ ʯʝʨʥʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʌʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

vc	 : ʉʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ
	 f	  : ʇʦʜʘʯʘ
ap	 : ɻʣʫʙʠʥʘ ʨʝʟʘʥʠʷ

ʆʙʣʘʩʪʠ 
ʇʨʠʤʝʥʝʥʠʷ

1-ʷ ʨʝʢʦʤʝʥʜʘʮʠʷ
ʉʪʨʫʞʢʦʣʦʤ ʇʦʢʨʳʪʠʝ vc (ʤ/ʤʠʥ) f (ʤʤ/ʦʙ) ap (ʤʤ)

ʉʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʇʨʝʜʝʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʅʝʩʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

*ʆʧʠʩʘʥʠʝ ʜʣʷ ʜʨʫʛʠʭ ʩʪʘʣʝʡ ʧʨʠʚʦʜʠʪʩʷ ʥʘ ʩ. A070.



A011

FH

FH

FH

LP

LP

LP

MP

MP

MP

RP

RP

RP

HX

HX

HX

AP25N

MP3025

UE6110

UE6105

UE6110

MC6025

UE6105

UE6110

MC6025

UE6105

UE6110

MC6025

UE6110

UE6020

UH6400

P

F
L
M
R
H

F FH AP25N 215Ƅ340 0.08Ƅ0.20 0.20Ƅ1.00

L LP UE6105 220Ƅ405 0.10Ƅ0.40 0.30Ƅ2.00

M MP UE6105 200Ƅ370 0.16Ƅ0.50 0.30Ƅ4.00

R RP UE6105 190Ƅ350 0.25Ƅ0.60 1.50Ƅ6.00

H HX UE6110 160Ƅ275 0.50Ƅ1.26 3.00Ƅ11.00

F FH MP3025 210Ƅ325 0.08Ƅ0.20 0.20Ƅ1.00

L LP UE6110 210Ƅ355 0.10Ƅ0.40 0.30Ƅ2.00

M MP UE6110 190Ƅ325 0.16Ƅ0.50 0.30Ƅ4.00

R RP UE6110 180Ƅ310 0.25Ƅ0.60 1.50Ƅ6.00

H HX UE6020 155Ƅ250 0.50Ƅ1.26 3.00Ƅ11.00

F FH UE6110 230Ƅ390 0.08Ƅ0.20 0.20Ƅ1.00

L LP MC6025 210Ƅ340 0.10Ƅ0.40 0.30Ƅ2.00

M MP MC6025 190Ƅ310 0.16Ƅ0.50 0.30Ƅ4.00

R RP MC6025 180Ƅ295 0.25Ƅ0.60 1.50Ƅ6.00

H HX UH6400 135Ƅ195 0.50Ƅ1.26 3.00Ƅ11.00
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ʋʛʣʝʨʦʜʠʩʪʘʷ ʩʪʘʣʴ Å ʃʝʛʠʨʦʚʘʥʥʘʷ ʩʪʘʣʴ (ʇʨʠʤʝʨ. Ck45, 42CrMo4)

ʆʊʈʀʎɸʊɽʃʔʅɸʗ ʇʃɸʉʊʀʅɸ

ʌʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ

ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʇʦʣʫʯʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʏʝʨʥʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʊʷʞʸʣʘʷ ʯʝʨʥʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʂʃɸʉʉʀʌʀʂɸʎʀʗ A042

ʆʙʣʘʩʪʠ 
ʇʨʠʤʝʥʝʥʠʷ

1-ʷ ʨʝʢʦʤʝʥʜʘʮʠʷ
ʉʪʨʫʞʢʦʣʦʤ ʇʦʢʨʳʪʠʝ vc (ʤ/ʤʠʥ) f (ʤʤ/ʦʙ) ap (ʤʤ)

ʉʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʇʨʝʜʝʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʅʝʩʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʉʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʇʨʝʜʝʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʅʝʩʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

vc	 : ʉʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ
	 f	  : ʇʦʜʘʯʘ
ap	 : ɻʣʫʙʠʥʘ ʨʝʟʘʥʠʷ

ʌʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʇʦʣʫʯʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʏʝʨʥʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʊʷʞʸʣʘʷ ʯʝʨʥʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

*ʆʧʠʩʘʥʠʝ ʜʣʷ ʜʨʫʛʠʭ ʩʪʘʣʝʡ ʧʨʠʚʦʜʠʪʩʷ ʥʘ ʩ. A070.



A012

LM

LM

LM

MM

MM

MM

RM

RM

RM

MC7015

MC7025

MP7035

MC7015

MC7025

MP7035

MC7015

MC7025

MP7035

M
L LM MC7015 180Ƅ285 0.10Ƅ0.30 0.30Ƅ2.00

M MM MC7015 160Ƅ255 0.15Ƅ0.45 0.70Ƅ5.00

R RM MC7015 155Ƅ245 0.25Ƅ0.55 1.50Ƅ6.00

L LM MC7025 160Ƅ215 0.10Ƅ0.30 0.30Ƅ2.00

M MM MC7025 145Ƅ195 0.15Ƅ0.45 0.70Ƅ5.00

R RM MC7025 140Ƅ185 0.25Ƅ0.55 1.50Ƅ6.00

L LM MP7035 95Ƅ155 0.10Ƅ0.30 0.30Ƅ2.00

M MM MP7035 85Ƅ140 0.15Ƅ0.45 0.70Ƅ5.00

R RM MP7035 85Ƅ135 0.25Ƅ0.55 1.50Ƅ6.00

L
M
R

ȻȷȬȽȾȴȹɇ Ȱȷɋ ȾȺɃȱȹȴɋ
ʇ
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ʆʊʈʀʎɸʊɽʃʔʅɸʗ ʇʃɸʉʊʀʅɸ
ʅʝʨʞʘʚʝʶʱʘʷ ʩʪʘʣʴ (ʇʨʠʤʝʨ X5CrNi189, X5CrNiMo1810) vc	 : ʉʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ

	 f	  : ʇʦʜʘʯʘ
ap	 : ɻʣʫʙʠʥʘ ʨʝʟʘʥʠʷ

ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʇʦʣʫʯʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʏʝʨʥʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʆʙʣʘʩʪʠ 
ʇʨʠʤʝʥʝʥʠʷ

1-ʷ ʨʝʢʦʤʝʥʜʘʮʠʷ
ʉʪʨʫʞʢʦʣʦʤ ʇʦʢʨʳʪʠʝ vc (ʤ/ʤʠʥ) f (ʤʤ/ʦʙ) ap (ʤʤ)

ʉʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʇʨʝʜʝʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʅʝʩʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʉʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʇʨʝʜʝʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʅʝʩʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʇʦʣʫʯʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʏʝʨʥʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ȺȻȾȴȸȬȷɈȹɇȱ ȽȻȷȬȮɇ ȴ ȽȾȼȿȲȶȺȷȺȸɇ Ȱȷɋ ȹȬȼȿȲȹȺȵ ȾȺȶȬȼȹȺȵ ȺȭȼȬȭȺȾȶȴ

*ʆʧʠʩʘʥʠʝ ʜʣʷ ʜʨʫʛʠʭ ʥʝʨʞʘʚʝʶʱʠʭ ʩʪʘʣʝʡ ʧʨʠʚʦʜʠʪʩʷ ʥʘ ʩ. A072.



A013

LK MK RK

LK MK RK

LK MK RK

MC5005 MC5005 MC5005

MC5015 MC5015 MC5015

MC5015 MC5015 MC5015

MC5005

MC5015

MC5015

K
L MC5005 235Ƅ375 0.10Ƅ0.40 0.30Ƅ2.00

M MC5005 210Ƅ335 0.20Ƅ0.55 1.00Ƅ4.00

R MC5005 195Ƅ315 0.25Ƅ0.60 1.50Ƅ6.00

H MC5005 195Ƅ315 0.20Ƅ0.60 2.50Ƅ6.00

L MC5015 205Ƅ335 0.10Ƅ0.40 0.30Ƅ2.00

M MC5015 190Ƅ305 0.20Ƅ0.55 1.00Ƅ4.00

R MC5015 180Ƅ285 0.25Ƅ0.60 1.50Ƅ6.00

H MC5015 180Ƅ285 0.20Ƅ0.60 2.50Ƅ6.00

L MC5015 205Ƅ335 0.10Ƅ0.40 0.30Ƅ2.00

M MC5015 190Ƅ305 0.20Ƅ0.55 1.50Ƅ4.00

R MC5015 180Ƅ285 0.25Ƅ0.60 1.50Ƅ6.00

H MC5015 180Ƅ285 0.20Ƅ0.60 2.50Ƅ6.00

L
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ʆʊʈʀʎɸʊɽʃʔʅɸʗ ʇʃɸʉʊʀʅɸ
ʏʫʛʫʥ (ʇʨʠʤʝʨ GG30)

ʂʃɸʉʉʀʌʀʂɸʎʀʗ A042

ʉʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʇʨʝʜʝʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʅʝʩʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʇʣʦʩʢʠʡ ʚʝʨʭ

ʇʣʦʩʢʠʡ ʚʝʨʭ

ʇʣʦʩʢʠʡ ʚʝʨʭ

vc	 : ʉʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ
	 f	  : ʇʦʜʘʯʘ
ap	 : ɻʣʫʙʠʥʘ ʨʝʟʘʥʠʷ

ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʇʦʣʫʯʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʏʝʨʥʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʊʷʞʸʣʘʷ ʯʝʨʥʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʇʦʣʫʯʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʏʝʨʥʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʊʷʞʸʣʘʷ ʯʝʨʥʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʆʙʣʘʩʪʠ 
ʇʨʠʤʝʥʝʥʠʷ

1-ʷ ʨʝʢʦʤʝʥʜʘʮʠʷ
ʉʪʨʫʞʢʦʣʦʤ ʇʦʢʨʳʪʠʝ vc (ʤ/ʤʠʥ) f (ʤʤ/ʦʙ) ap (ʤʤ)

ʉʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

LK
MK
RK
Ȼɗɚɝɖɔɕ Ɏɑɜɡ

ʇʨʝʜʝʣʴʥʦʝ ʨʝʟʘʥʠʝ

LK
MK
RK
Ȼɗɚɝɖɔɕ Ɏɑɜɡ

ʅʝʩʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

LK
MK
RK
Ȼɗɚɝɖɔɕ Ɏɑɜɡ

*ʆʧʠʩʘʥʠʝ ʜʣʷ ʜʨʫʛʠʭ ʩʦʨʪʦʚ ʯʫʛʫʥʘ ʧʨʠʚʦʜʠʪʩʷ ʥʘ ʩ. A077.



A014

FJ

FJ

FJ

LS

LS

MJ

MS

MS

MS

RS

RS

GJ

RT9010

RT9010

RT9010

MT9015

MT9015

RT9010

MT9015

MT9015

RT9010

MT9015

MT9015

RT9010

S
F FJ RT9010 45Ƅ95 0.07Ƅ0.20 0.10Ƅ1.00

L LS MT9015 40Ƅ85 0.10Ƅ0.25 0.20Ƅ0.80

M MS MT9015 40Ƅ80 0.10Ƅ0.25 0.50Ƅ4.00

R RS MT9015 35Ƅ75 0.20Ƅ0.35 1.00Ƅ4.00

F FJ RT9010 45Ƅ95 0.07Ƅ0.20 0.10Ƅ1.00

L LS MT9015 40Ƅ85 0.10Ƅ0.25 0.20Ƅ0.80

M MS MT9015 40Ƅ80 0.10Ƅ0.25 0.50Ƅ4.00

R RS MT9015 35Ƅ75 0.20Ƅ0.35 1.00Ƅ4.00

F FJ RT9010 45Ƅ95 0.07Ƅ0.20 0.10Ƅ1.00

L MJ RT9010 40Ƅ80 0.07Ƅ0.25 0.40Ƅ1.50

M MS RT9010 40Ƅ80 0.10Ƅ0.25 0.50Ƅ4.00

R GJ RT9010 35Ƅ75 0.16Ƅ0.35 1.00Ƅ3.00

F
L
M
R

ȻȷȬȽȾȴȹɇ Ȱȷɋ ȾȺɃȱȹȴɋ
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ʆʊʈʀʎɸʊɽʃʔʅɸʗ ʇʃɸʉʊʀʅɸ
ʊʠʪʘʥʦʚʳʝ ʩʧʣʘʚʳ (ʇʨʠʤʝʨ Ti-6Al-4V)

ʆʙʣʘʩʪʠ 
ʇʨʠʤʝʥʝʥʠʷ

1-ʷ ʨʝʢʦʤʝʥʜʘʮʠʷ
ʉʪʨʫʞʢʦʣʦʤ ʇʦʢʨʳʪʠʝ vc (ʤ/ʤʠʥ) f (ʤʤ/ʦʙ) ap (ʤʤ)

ʉʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʇʨʝʜʝʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʅʝʩʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʉʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʇʨʝʜʝʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʅʝʩʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʌʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ

ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʇʦʣʫʯʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʏʝʨʥʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

vc	 : ʉʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ
	 f	  : ʇʦʜʘʯʘ
ap	 : ɻʣʫʙʠʥʘ ʨʝʟʘʥʠʷ

ʌʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʇʦʣʫʯʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʏʝʨʥʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ȺȻȾȴȸȬȷɈȹɇȱ ȽȻȷȬȮɇ ȴ ȽȾȼȿȲȶȺȷȺȸɇ Ȱȷɋ ȹȬȼȿȲȹȺȵ ȾȺȶȬȼȹȺȵ ȺȭȼȬȭȺȾȶȴ



A015

FJ

FJ

FJ

LS

LS

MJ

MS

MS

MS

RS

RS

GJ

VP10RT

VP10RT

VP15TF

MP9005

MP9015

VP15TF

MP9005

MP9015

VP15TF

MP9015

MP9015

VP15TF

S
F FJ VP10RT 30Ƅ60 0.07Ƅ0.20 0.10Ƅ1.00

L LS MP9005 30Ƅ110 0.10Ƅ0.25 0.20Ƅ0.80

M MS MP9005 30Ƅ100 0.10Ƅ0.25 0.50Ƅ4.00

R RS MP9015 20Ƅ75 0.20Ƅ0.35 1.00Ƅ4.00

F FJ VP10RT 30Ƅ60 0.07Ƅ0.20 0.10Ƅ1.00

L LS MP9015 25Ƅ85 0.10Ƅ0.25 0.20Ƅ0.80

M MS MP9015 25Ƅ80 0.10Ƅ0.25 0.50Ƅ4.00

R RS MP9015 20Ƅ75 0.20Ƅ0.35 1.00Ƅ4.00

F FJ VP15TF 20Ƅ40 0.07Ƅ0.20 0.10Ƅ1.00

L MJ VP15TF 20Ƅ35 0.07Ƅ0.25 0.40Ƅ1.50

M MS VP15TF 20Ƅ35 0.10Ƅ0.25 0.50Ƅ4.00

R GJ VP15TF 15Ƅ30 0.16Ƅ0.35 1.00Ƅ3.00
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ʆʊʈʀʎɸʊɽʃʔʅɸʗ ʇʃɸʉʊʀʅɸ
ʉʧʣʘʚʳ ʥʘ ʦʩʥʦʚʝ Ni ʠ Co (ʇʨʠʤʝʨ InconelÈ718)

ʂʃɸʉʉʀʌʀʂɸʎʀʗ A042

ʆʙʣʘʩʪʠ 
ʇʨʠʤʝʥʝʥʠʷ

1-ʷ ʨʝʢʦʤʝʥʜʘʮʠʷ
ʉʪʨʫʞʢʦʣʦʤ ʇʦʢʨʳʪʠʝ vc (ʤ/ʤʠʥ) f (ʤʤ/ʦʙ) ap (ʤʤ)

ʉʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʇʨʝʜʝʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʅʝʩʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʉʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʇʨʝʜʝʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʅʝʩʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʌʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ

ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʇʦʣʫʯʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʏʝʨʥʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

vc	 : ʉʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ
	 f	  : ʇʦʜʘʯʘ
ap	 : ɻʣʫʙʠʥʘ ʨʝʟʘʥʠʷ

ʌʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʇʦʣʫʯʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʏʝʨʥʦʚʘʷ ʦʙʨʘʙʦʪʢʘ



A016

FP MPLP

FP MPLP

FP MPLP

NX2525 NX2525

UE6110 UE6110

MC6025 MC6025

NX2525

UE6110

MC6025

P

F
L
M

F FP NX2525 225Ƅ320 0.04Ƅ0.20 0.20Ƅ0.90

L LP NX2525 225Ƅ320 0.06Ƅ0.25 0.20Ƅ1.00

M MP NX2525 185Ƅ265 0.08Ƅ0.30 0.30Ƅ2.00

F FP UE6110 250Ƅ425 0.04Ƅ0.20 0.20Ƅ0.90

L LP UE6110 250Ƅ425 0.06Ƅ0.25 0.20Ƅ1.00

M MP UE6110 205Ƅ350 0.08Ƅ0.30 0.30Ƅ2.00

F FP MC6025 250Ƅ405 0.04Ƅ0.20 0.20Ƅ0.90

L LP MC6025 250Ƅ405 0.06Ƅ0.25 0.20Ƅ1.00

M MP MC6025 205Ƅ335 0.08Ƅ0.30 0.30Ƅ2.00

ȻȷȬȽȾȴȹɇ Ȱȷɋ ȾȺɃȱȹȴɋ
ʇ
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ʄʘʣʦʫʛʣʝʨʦʜʠʩʪʘʷ ʩʪʘʣʴ (ʇʨʠʤʝʨ St37-2, Ck10)

ʇʃɸʉʊʀʅʓ ʉ ʇʆʃʆɾʀʊɽʃʔʅʓʄ ɿɸɼʅʀʄ ʋɻʃʆʄ 7Á ʀ ʆʊɺɽʈʉʊʀɽʄ

vc	 : ʉʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ
	 f	  : ʇʦʜʘʯʘ
ap	 : ɻʣʫʙʠʥʘ ʨʝʟʘʥʠʷ

ʌʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʇʦʣʫʯʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ
ʉʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʇʨʝʜʝʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʅʝʩʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʌʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ

ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʇʦʣʫʯʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʆʙʣʘʩʪʠ 
ʇʨʠʤʝʥʝʥʠʷ

1-ʷ ʨʝʢʦʤʝʥʜʘʮʠʷ
ʉʪʨʫʞʢʦʣʦʤ ʇʦʢʨʳʪʠʝ vc (ʤ/ʤʠʥ) f (ʤʤ/ʦʙ) ap (ʤʤ)

ʉʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʇʨʝʜʝʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʅʝʩʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ȺȻȾȴȸȬȷɈȹɇȱ ȽȻȷȬȮɇ ȴ ȽȾȼȿȲȶȺȷȺȸɇ Ȱȷɋ ȹȬȼȿȲȹȺȵ ȾȺȶȬȼȹȺȵ ȺȭȼȬȭȺȾȶȴ

*ʆʧʠʩʘʥʠʝ ʜʣʷ ʜʨʫʛʠʭ ʩʪʘʣʝʡ ʧʨʠʚʦʜʠʪʩʷ ʥʘ ʩ. A081.



A017

FP MPLP

FP MPLP

FP MPLP

NX2525 NX2525

UE6110 UE6110

MC6025 MC6025

NX2525

UE6110

MC6025

P

F
L
M

F FP NX2525 165Ƅ235 0.04Ƅ0.20 0.20Ƅ0.90

L LP NX2525 165Ƅ235 0.06Ƅ0.25 0.20Ƅ1.00

M MP NX2525 135Ƅ195 0.08Ƅ0.30 0.30Ƅ2.00

F FP UE6110 185Ƅ310 0.04Ƅ0.20 0.20Ƅ0.90

L LP UE6110 185Ƅ310 0.06Ƅ0.25 0.20Ƅ1.00

M MP UE6110 150Ƅ260 0.08Ƅ0.30 0.30Ƅ2.00

F FP MC6025 185Ƅ295 0.04Ƅ0.20 0.20Ƅ0.90

L LP MC6025 185Ƅ295 0.06Ƅ0.25 0.20Ƅ1.00

M MP MC6025 150Ƅ245 0.08Ƅ0.30 0.30Ƅ2.00
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ʋʛʣʝʨʦʜʠʩʪʘʷ ʩʪʘʣʴ Å ʃʝʛʠʨʦʚʘʥʥʘʷ ʩʪʘʣʴ (ʇʨʠʤʝʨ Ck45, 42CrMo4)

ʇʃɸʉʊʀʅʓ ʉ ʇʆʃʆɾʀʊɽʃʔʅʓʄ ɿɸɼʅʀʄ ʋɻʃʆʄ 7Á ʀ ʆʊɺɽʈʉʊʀɽʄ

ʂʃɸʉʉʀʌʀʂɸʎʀʗ A056

vc	 : ʉʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ
	 f	  : ʇʦʜʘʯʘ
ap	 : ɻʣʫʙʠʥʘ ʨʝʟʘʥʠʷ

ʌʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʇʦʣʫʯʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ
ʉʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʇʨʝʜʝʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʅʝʩʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʌʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ

ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʇʦʣʫʯʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʆʙʣʘʩʪʠ 
ʇʨʠʤʝʥʝʥʠʷ

1-ʷ ʨʝʢʦʤʝʥʜʘʮʠʷ
ʉʪʨʫʞʢʦʣʦʤ ʇʦʢʨʳʪʠʝ vc (ʤ/ʤʠʥ) f (ʤʤ/ʦʙ) ap (ʤʤ)

ʉʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʇʨʝʜʝʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʅʝʩʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

*ʆʧʠʩʘʥʠʝ ʜʣʷ ʜʨʫʛʠʭ ʩʪʘʣʝʡ ʧʨʠʚʦʜʠʪʩʷ ʥʘ ʩ. A081.



A018

VP15TF

VP15TF

VP15TF

MC7025 MC7025

MC7025 MC7025

MP7035 MP7035

FM

FM

FM

LM MM

LM MM

LM MM

M

F
L
M

F FM VP15TF 75Ƅ125 0.04Ƅ0.20 0.20Ƅ0.90

L LM MC7025 140Ƅ190 0.06Ƅ0.25 0.20Ƅ1.00

M MM MC7025 115Ƅ155 0.08Ƅ0.30 0.30Ƅ2.00

F FM VP15TF 75Ƅ125 0.04Ƅ0.20 0.20Ƅ0.90

L LM MC7025 140Ƅ190 0.06Ƅ0.25 0.20Ƅ1.00

M MM MC7025 115Ƅ155 0.08Ƅ0.30 0.30Ƅ2.00

F FM VP15TF 75Ƅ125 0.04Ƅ0.20 0.20Ƅ0.90

L LM MP7035 85Ƅ135 0.06Ƅ0.25 0.20Ƅ1.00

M MM MP7035 70Ƅ115 0.08Ƅ0.30 0.30Ƅ2.00

ȻȷȬȽȾȴȹɇ Ȱȷɋ ȾȺɃȱȹȴɋ
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ʅʝʨʞʘʚʝʶʱʘʷ ʩʪʘʣʴ (ʇʨʠʤʝʨ X5CrNi189, X5CrNiMo1810)

ʇʃɸʉʊʀʅʓ ʉ ʇʆʃʆɾʀʊɽʃʔʅʓʄ ɿɸɼʅʀʄ ʋɻʃʆʄ 7Á ʀ ʆʊɺɽʈʉʊʀɽʄ

vc	 : ʉʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ
	 f	  : ʇʦʜʘʯʘ
ap	 : ɻʣʫʙʠʥʘ ʨʝʟʘʥʠʷ

ʌʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʇʦʣʫʯʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ
ʉʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʇʨʝʜʝʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʅʝʩʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʌʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ

ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʇʦʣʫʯʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʆʙʣʘʩʪʠ 
ʇʨʠʤʝʥʝʥʠʷ

1-ʷ ʨʝʢʦʤʝʥʜʘʮʠʷ
ʉʪʨʫʞʢʦʣʦʤ ʇʦʢʨʳʪʠʝ vc (ʤ/ʤʠʥ) f (ʤʤ/ʦʙ) ap (ʤʤ)

ʉʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʇʨʝʜʝʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʅʝʩʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ȺȻȾȴȸȬȷɈȹɇȱ ȽȻȷȬȮɇ ȴ ȽȾȼȿȲȶȺȷȺȸɇ Ȱȷɋ ȹȬȼȿȲȹȺȵ ȾȺȶȬȼȹȺȵ ȺȭȼȬȭȺȾȶȴ

*ʆʧʠʩʘʥʠʝ ʜʣʷ ʜʨʫʛʠʭ ʥʝʨʞʘʚʝʶʱʠʭ ʩʪʘʣʝʡ ʧʨʠʚʦʜʠʪʩʷ ʥʘ ʩ. A083.



A019

MC5005 MC5005 MC5005

MC5015 MC5015 MC5015

MC5015 MC5015 MC5015

MK

MK

MK

MK

MK

MK

K
F MC5005 170Ƅ270 0.08Ƅ0.30 0.30Ƅ2.00

L MC5005 170Ƅ270 0.08Ƅ0.30 0.30Ƅ2.00

M MC5005 170Ƅ270 0.08Ƅ0.30 0.30Ƅ2.00

F MC5015 155Ƅ245 0.08Ƅ0.30 0.30Ƅ2.00

L MC5015 155Ƅ245 0.08Ƅ0.30 0.30Ƅ2.00

M MC5015 155Ƅ245 0.08Ƅ0.30 0.30Ƅ2.00

F MC5015 155Ƅ245 0.08Ƅ0.30 0.30Ƅ2.00

L MC5015 155Ƅ245 0.08Ƅ0.30 0.30Ƅ2.00

M MC5015 155Ƅ245 0.08Ƅ0.30 0.30Ƅ2.00

F
L
M

ʇ
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ʊʀ

ʅ
ʓ
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ʆ
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ɽʅ
ʀ

ʗ

ʏʫʛʫʥ (ʇʨʠʤʝʨ GG30)

ʇʃɸʉʊʀʅʓ ʉ ʇʆʃʆɾʀʊɽʃʔʅʓʄ ɿɸɼʅʀʄ ʋɻʃʆʄ 7Á ʀ ʆʊɺɽʈʉʊʀɽʄ

ʂʃɸʉʉʀʌʀʂɸʎʀʗ A056

ʉʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʇʨʝʜʝʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʅʝʩʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʌʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ

ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʇʦʣʫʯʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

vc	 : ʉʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ
	 f	  : ʇʦʜʘʯʘ
ap	 : ɻʣʫʙʠʥʘ ʨʝʟʘʥʠʷ

ʌʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʇʦʣʫʯʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʇʣʦʩʢʠʡ ʚʝʨʭ

ʇʣʦʩʢʠʡ ʚʝʨʭ

ʇʣʦʩʢʠʡ ʚʝʨʭ

ʆʙʣʘʩʪʠ 
ʇʨʠʤʝʥʝʥʠʷ

1-ʷ ʨʝʢʦʤʝʥʜʘʮʠʷ
ʉʪʨʫʞʢʦʣʦʤ ʇʦʢʨʳʪʠʝ vc (ʤ/ʤʠʥ) f (ʤʤ/ʦʙ) ap (ʤʤ)

ʉʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

MK
MK
Ȼɗɚɝɖɔɕ Ɏɑɜɡ

ʇʨʝʜʝʣʴʥʦʝ ʨʝʟʘʥʠʝ

MK
MK
Ȼɗɚɝɖɔɕ Ɏɑɜɡ

ʅʝʩʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

MK
MK
Ȼɗɚɝɖɔɕ Ɏɑɜɡ

*ʆʧʠʩʘʥʠʝ ʜʣʷ ʜʨʫʛʠʭ ʩʦʨʪʦʚ ʯʫʛʫʥʘ ʧʨʠʚʦʜʠʪʩʷ ʥʘ ʩ. A086.



A020

AZ

AZ

AZ

HTi10

HTi10

HTi10

N
F AZ HTi10 300Ƅ700 0.10Ƅ0.40 0.20Ƅ3.00

F AZ HTi10 300Ƅ700 0.10Ƅ0.40 0.20Ƅ3.00

F AZ HTi10 300Ƅ700 0.10Ƅ0.40 0.20Ƅ3.00

F

ȻȷȬȽȾȴȹɇ Ȱȷɋ ȾȺɃȱȹȴɋ
ʇ

ʃ
ɸʉ

ʊʀ
ʅ

ʓ
 ɼ

ʃ
ʗ

 ʊ
ʆ

ʏ
ɽʅ

ʀ
ʗ

ʇʃɸʉʊʀʅʓ ʉ ʇʆʃʆɾʀʊɽʃʔʅʓʄ ɿɸɼʅʀʄ ʋɻʃʆʄ 7Á ʀ ʆʊɺɽʈʉʊʀɽʄ
ɸʣʶʤʠʥʠʝʚʳʝ ʩʧʣʘʚʳ (ʇʨʠʤʝʨ A6061, A7075)

ʆʙʣʘʩʪʠ 
ʇʨʠʤʝʥʝʥʠʷ

1-ʷ ʨʝʢʦʤʝʥʜʘʮʠʷ
ʉʪʨʫʞʢʦʣʦʤ ʇʦʢʨʳʪʠʝ vc (ʤ/ʤʠʥ) f (ʤʤ/ʦʙ) ap (ʤʤ)

ʉʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ
ʇʨʝʜʝʣʴʥʦʝ ʨʝʟʘʥʠʝ
ʅʝʩʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʉʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʇʨʝʜʝʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʅʝʩʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʌʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ

vc	 : ʉʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ
	 f	  : ʇʦʜʘʯʘ
ap	 : ɻʣʫʙʠʥʘ ʨʝʟʘʥʠʷ

ʌʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ

ȺȻȾȴȸȬȷɈȹɇȱ ȽȻȷȬȮɇ ȴ ȽȾȼȿȲȶȺȷȺȸɇ Ȱȷɋ ȹȬȼȿȲȹȺȵ ȾȺȶȬȼȹȺȵ ȺȭȼȬȭȺȾȶȴ

*ʆʧʠʩʘʥʠʝ ʜʣʷ ʜʨʫʛʠʭ ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ ʧʨʠʚʦʜʠʪʩʷ ʥʘ ʩ. A088.



A021

FJ

FJ

FJ

RT9010

RT9010

RT9010

S
F FJ RT9010 30Ƅ75 0.04Ƅ0.12 0.20Ƅ1.40

F FJ RT9010 30Ƅ75 0.04Ƅ0.12 0.20Ƅ1.40

F FJ RT9010 30Ƅ75 0.04Ƅ0.12 0.20Ƅ1.40

F
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ʊʠʪʘʥʦʚʳʝ ʩʧʣʘʚʳ (ʇʨʠʤʝʨ Ti-6Al-4V)

ʇʃɸʉʊʀʅʓ ʉ ʇʆʃʆɾʀʊɽʃʔʅʓʄ ɿɸɼʅʀʄ ʋɻʃʆʄ 7Á ʀ ʆʊɺɽʈʉʊʀɽʄ
ʆʙʣʘʩʪʠ 

ʇʨʠʤʝʥʝʥʠʷ
1-ʷ ʨʝʢʦʤʝʥʜʘʮʠʷ

ʉʪʨʫʞʢʦʣʦʤ ʇʦʢʨʳʪʠʝ vc (ʤ/ʤʠʥ) f (ʤʤ/ʦʙ) ap (ʤʤ)
ʉʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ
ʇʨʝʜʝʣʴʥʦʝ ʨʝʟʘʥʠʝ
ʅʝʩʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʂʃɸʉʉʀʌʀʂɸʎʀʗ A056

ʉʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʇʨʝʜʝʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʅʝʩʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʌʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ

vc	 : ʉʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ
	 f	  : ʇʦʜʘʯʘ
ap	 : ɻʣʫʙʠʥʘ ʨʝʟʘʥʠʷ

ʌʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ



A022

FJ

FJ

FJ

VP10RT

VP10RT

VP10RT

S
F FJ VP10RT 20Ƅ45 0.04Ƅ0.12 0.20Ƅ1.40

F FJ VP10RT 20Ƅ45 0.04Ƅ0.12 0.20Ƅ1.40

F FJ VP10RT 20Ƅ45 0.04Ƅ0.12 0.20Ƅ1.40

F

ȻȷȬȽȾȴȹɇ Ȱȷɋ ȾȺɃȱȹȴɋ
ʇ
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ʀ
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ʉʧʣʘʚʳ ʥʘ ʦʩʥʦʚʝ Ni ʠ Co (ʇʨʠʤʝʨ InconelÈ718)

ʇʃɸʉʊʀʅʓ ʉ ʇʆʃʆɾʀʊɽʃʔʅʓʄ ɿɸɼʅʀʄ ʋɻʃʆʄ 7Á ʀ ʆʊɺɽʈʉʊʀɽʄ
ʆʙʣʘʩʪʠ 

ʇʨʠʤʝʥʝʥʠʷ
1-ʷ ʨʝʢʦʤʝʥʜʘʮʠʷ

ʉʪʨʫʞʢʦʣʦʤ ʇʦʢʨʳʪʠʝ vc (ʤ/ʤʠʥ) f (ʤʤ/ʦʙ) ap (ʤʤ)
ʉʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ
ʇʨʝʜʝʣʴʥʦʝ ʨʝʟʘʥʠʝ
ʅʝʩʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʉʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʇʨʝʜʝʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʅʝʩʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʌʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ

vc	 : ʉʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ
	 f	  : ʇʦʜʘʯʘ
ap	 : ɻʣʫʙʠʥʘ ʨʝʟʘʥʠʷ

ʌʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ

ȺȻȾȴȸȬȷɈȹɇȱ ȽȻȷȬȮɇ ȴ ȽȾȼȿȲȶȺȷȺȸɇ Ȱȷɋ ȹȬȼȿȲȹȺȵ ȾȺȶȬȼȹȺȵ ȺȭȼȬȭȺȾȶȴ



A023

R-R/L

R-R/L

R-R/L

NX2525

NX2525

UTi20T

NX2525NX2525

UE6110UE6110

UE6020UE6020

P
F NX2525 225Ƅ320 0.05Ƅ0.12 0.20Ƅ0.60

L NX2525 185Ƅ265 0.08Ƅ0.30 0.30Ƅ2.00

M NX2525 185Ƅ265 0.08Ƅ0.30 0.30Ƅ2.00

F NX2525 225Ƅ320 0.05Ƅ0.12 0.20Ƅ0.60

L UE6110 205Ƅ350 0.08Ƅ0.30 0.30Ƅ2.00

M UE6110 205Ƅ350 0.08Ƅ0.30 0.30Ƅ2.00

F UTi20T 115Ƅ165 0.05Ƅ0.12 0.20Ƅ0.60

L UE6020 195Ƅ320 0.08Ƅ0.30 0.30Ƅ2.00

M UE6020 195Ƅ320 0.08Ƅ0.30 0.30Ƅ2.00
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ʄʘʣʦʫʛʣʝʨʦʜʠʩʪʘʷ ʩʪʘʣʴ (ʇʨʠʤʝʨ St37-2, Ck10)

ʇʃɸʉʊʀʅʓ ʉ ʇʆʃʆɾʀʊɽʃʔʅʓʄ ɿɸɼʅʀʄ ʋɻʃʆʄ 11Á ʀ ɹɽɿ ʆʊɺɽʈʉʊʀʗ
ʆʙʣʘʩʪʠ 

ʇʨʠʤʝʥʝʥʠʷ
1-ʷ ʨʝʢʦʤʝʥʜʘʮʠʷ

ʉʪʨʫʞʢʦʣʦʤ ʇʦʢʨʳʪʠʝ vc (ʤ/ʤʠʥ) f (ʤʤ/ʦʙ) ap (ʤʤ)

ʉʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

R-R/L
ȽɞɌəɐɌɜɞ
ȽɞɌəɐɌɜɞ

ʇʨʝʜʝʣʴʥʦʝ ʨʝʟʘʥʠʝ

R-R/L
ȽɞɌəɐɌɜɞ
ȽɞɌəɐɌɜɞ

ʅʝʩʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

R-R/L
ȽɞɌəɐɌɜɞ
ȽɞɌəɐɌɜɞ

ʉʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʇʨʝʜʝʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʅʝʩʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʌʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ

ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʇʦʣʫʯʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

vc	 : ʉʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ
	 f	  : ʇʦʜʘʯʘ
ap	 : ɻʣʫʙʠʥʘ ʨʝʟʘʥʠʷ

ʌʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʇʦʣʫʯʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʂʃɸʉʉʀʌʀʂɸʎʀʗ A056, A062

ʉʪʘʥʜʘʨʪ ʉʪʘʥʜʘʨʪ

ʉʪʘʥʜʘʨʪ ʉʪʘʥʜʘʨʪ

ʉʪʘʥʜʘʨʪ ʉʪʘʥʜʘʨʪ



A024

R-R/L

R-R/L

R-R/L

NX2525

NX2525

UTi20T

NX2525NX2525

UE6110UE6110

UE6020UE6020

P
F NX2525 165Ƅ235 0.05Ƅ0.12 0.20Ƅ0.60

L NX2525 135Ƅ195 0.08Ƅ0.30 0.30Ƅ2.00

M NX2525 135Ƅ195 0.08Ƅ0.30 0.30Ƅ2.00

F NX2525 165Ƅ235 0.05Ƅ0.12 0.20Ƅ0.60

L UE6110 150Ƅ260 0.08Ƅ0.30 0.30Ƅ2.00

M UE6110 150Ƅ260 0.08Ƅ0.30 0.30Ƅ2.00

F UTi20T 85Ƅ120 0.05Ƅ0.12 0.20Ƅ0.60

L UE6020 145Ƅ235 0.08Ƅ0.30 0.30Ƅ2.00

M UE6020 145Ƅ235 0.08Ƅ0.30 0.30Ƅ2.00

F
L
M
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ʋʛʣʝʨʦʜʠʩʪʘʷ ʩʪʘʣʴ Å ʃʝʛʠʨʦʚʘʥʥʘʷ ʩʪʘʣʴ (ʇʨʠʤʝʨ Ck45, 42CrMo4)

ʇʃɸʉʊʀʅʓ ʉ ʇʆʃʆɾʀʊɽʃʔʅʓʄ ɿɸɼʅʀʄ ʋɻʃʆʄ 11Á ʀ ɹɽɿ ʆʊɺɽʈʉʊʀʗ
ʆʙʣʘʩʪʠ 

ʇʨʠʤʝʥʝʥʠʷ
1-ʷ ʨʝʢʦʤʝʥʜʘʮʠʷ

ʉʪʨʫʞʢʦʣʦʤ ʇʦʢʨʳʪʠʝ vc (ʤ/ʤʠʥ) f (ʤʤ/ʦʙ) ap (ʤʤ)

ʉʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

R-R/L
ȽɞɌəɐɌɜɞ
ȽɞɌəɐɌɜɞ

ʇʨʝʜʝʣʴʥʦʝ ʨʝʟʘʥʠʝ

R-R/L
ȽɞɌəɐɌɜɞ
ȽɞɌəɐɌɜɞ

ʅʝʩʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

R-R/L
ȽɞɌəɐɌɜɞ
ȽɞɌəɐɌɜɞ

ʉʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʇʨʝʜʝʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʅʝʩʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʌʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ

ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʇʦʣʫʯʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

vc	 : ʉʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ
	 f	  : ʇʦʜʘʯʘ
ap	 : ɻʣʫʙʠʥʘ ʨʝʟʘʥʠʷ

ʌʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʇʦʣʫʯʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʉʪʘʥʜʘʨʪ ʉʪʘʥʜʘʨʪ

ʉʪʘʥʜʘʨʪ ʉʪʘʥʜʘʨʪ

ʉʪʘʥʜʘʨʪ ʉʪʘʥʜʘʨʪ

ȺȻȾȴȸȬȷɈȹɇȱ ȽȻȷȬȮɇ ȴ ȽȾȼȿȲȶȺȷȺȸɇ Ȱȷɋ ȹȬȼȿȲȹȺȵ ȾȺȶȬȼȹȺȵ ȺȭȼȬȭȺȾȶȴ



A025

R-R/L

R-R/L

R-R/L

NX2525

NX2525

UTi20T

UC5105UC5105

UC5115UC5115

VP15TFVP15TF

K
F NX2525 150Ƅ205 0.05Ƅ0.12 0.20Ƅ0.60

L UC5105 135Ƅ250 0.08Ƅ0.30 0.30Ƅ2.00

M UC5105 135Ƅ250 0.08Ƅ0.30 0.30Ƅ2.00

F NX2525 150Ƅ205 0.05Ƅ0.12 0.20Ƅ0.60

L UC5115 130Ƅ245 0.08Ƅ0.30 0.30Ƅ2.00

M UC5115 130Ƅ245 0.08Ƅ0.30 0.30Ƅ2.00

F UTi20T 80Ƅ115 0.05Ƅ0.12 0.20Ƅ0.60

L VP15TF 115Ƅ160 0.08Ƅ0.30 0.30Ƅ2.00

M VP15TF 115Ƅ160 0.08Ƅ0.30 0.30Ƅ2.00

F
L
M

ʇ
ʃ

ɸʉ
ʊʀ

ʅ
ʓ

 ɼ
ʃ

ʗ
 ʊ

ʆ
ʏ

ɽʅ
ʀ

ʗ

ʏʫʛʫʥ (ʇʨʠʤʝʨ GG30)

ʇʃɸʉʊʀʅʓ ʉ ʇʆʃʆɾʀʊɽʃʔʅʓʄ ɿɸɼʅʀʄ ʋɻʃʆʄ 11Á ʀ ɹɽɿ ʆʊɺɽʈʉʊʀʗ
ʆʙʣʘʩʪʠ 

ʇʨʠʤʝʥʝʥʠʷ
1-ʷ ʨʝʢʦʤʝʥʜʘʮʠʷ

ʉʪʨʫʞʢʦʣʦʤ ʇʦʢʨʳʪʠʝ vc (ʤ/ʤʠʥ) f (ʤʤ/ʦʙ) ap (ʤʤ)

ʉʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

R-R/L
Ȼɗɚɝɖɔɕ Ɏɑɜɡ
Ȼɗɚɝɖɔɕ Ɏɑɜɡ

ʇʨʝʜʝʣʴʥʦʝ ʨʝʟʘʥʠʝ

R-R/L
Ȼɗɚɝɖɔɕ Ɏɑɜɡ
Ȼɗɚɝɖɔɕ Ɏɑɜɡ

ʅʝʩʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

R-R/L
Ȼɗɚɝɖɔɕ Ɏɑɜɡ
Ȼɗɚɝɖɔɕ Ɏɑɜɡ

ʂʃɸʉʉʀʌʀʂɸʎʀʗ A062

ʉʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʇʨʝʜʝʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʅʝʩʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʌʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ

ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʇʦʣʫʯʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

vc	 : ʉʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ
	 f	  : ʇʦʜʘʯʘ
ap	 : ɻʣʫʙʠʥʘ ʨʝʟʘʥʠʷ

ʌʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʇʦʣʫʯʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ʇʣʦʩʢʠʡ ʚʝʨʭ ʇʣʦʩʢʠʡ ʚʝʨʭ

ʇʣʦʩʢʠʡ ʚʝʨʭ ʇʣʦʩʢʠʡ ʚʝʨʭ

ʇʣʦʩʢʠʡ ʚʝʨʭ ʇʣʦʩʢʠʡ ʚʝʨʭ

*ʆʧʠʩʘʥʠʝ ʜʣʷ ʜʨʫʛʠʭ ʩʦʨʪʦʚ ʯʫʛʫʥʘ ʧʨʠʚʦʜʠʪʩʷ ʥʘ ʩ. A091.
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.
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SN

SV

SMG MV
SS

SR

FS FV

F

R/L

FJ

MJ

Ƅ Ƅ Ƅ Ƅ Ƅ Ƅ Ƅ

Ƅ Ƅ Ƅ

Ƅ Ƅ Ƅ Ƅ

Ƅ Ƅ Ƅ

Ƅ Ƅ Ƅ Ƅ

FJ Ƅ Ƅ Ƅ Ƅ

MJ Ƅ Ƅ Ƅ Ƅ

FS Ƅ Ƅ Ƅ Ƅ Ƅ Ƅ Ƅ Ƅ

F Ƅ Ƅ Ƅ

R/L Ƅ Ƅ Ƅ Ƅ Ƅ Ƅ Ƅ Ƅ Ƅ

Ƅ Ƅ Ƅ Ƅ Ƅ Ƅ Ƅ Ƅ

SR Ƅ Ƅ

SS Ƅ Ƅ Ƅ

SN

ȻȷȬȽȾȴȹɇ Ȱȷɋ ȾȺɃȱȹȴɋ
ʇ

ʃ
ɸʉ

ʊʀ
ʅ

ʓ
 ɼ

ʃ
ʗ

 ʊ
ʆ

ʏ
ɽʅ

ʀ
ʗ

ȽȴȽȾȱȸȬ ȾȺɃȹȺȽȾȴ ȽȾȼȿȲȶȺȷȺȸȺȮ
ʆʈʀɽʅʊʀʈʆɺɸʅʅʓɽ ʀ ʇɸʈɸʃʃɽʃʔʅʓɽ ʉʊʈʋɾʂʆʃʆʄʓ 3D-ʉʊʈʋɾʂʆʃʆʄ

ʋʈʆɺɽʅʔ-ɼʀɸʇɸɿʆʅ ʂʆʅʊʈʆʃʗ ʉʊʈʋɾʂʆɼʈʆɹʃɽʅʀʗ

ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʉʊʈʋɾʂʆʃʆʄɸ

ʋʈʆɺɽʅʔ-ɼʀɸʇɸɿʆʅ ʂʆʅʊʈʆʃʗ ʉʊʈʋɾʂʆɼʈʆɹʃɽʅʀʗ
 Å ʋʛʣʝʨʦʜʠʩʪʘʷ ʩʪʘʣʴ Å ʃʝʛʠʨʦʚʘʥʥʘʷ ʩʪʘʣʴ
 Å ʅʝʨʞʘʚʝʶʱʘʷ ʩʪʘʣʴ

 Å ʋʛʣʝʨʦʜʠʩʪʘʷ ʩʪʘʣʴ Å ʃʝʛʠʨʦʚʘʥʥʘʷ ʩʪʘʣʴ
 Å ʅʝʨʞʘʚʝʶʱʘʷ ʩʪʘʣʴ

 Å ʊʨʫʜʥʦʦʙʨʘʙʘʪʳʚʘʝʤʳʝ ʤʘʪʝʨʠʘʣʳ

ʉʪʨʫʞʢʦʣʦʤ

ɻʣ
ʫʙ

ʠʥ
ʘ 

ʨʝ
ʟʘ

ʥʠ
ʷ 

( ʤ
ʤ

)

ɻʣ
ʫʙ

ʠʥ
ʘ 

ʨʝ
ʟʘ

ʥʠ
ʷ 

( ʤ
ʤ

)

ɻʣ
ʫʙ

ʠʥ
ʘ 

ʨʝ
ʟʘ

ʥʠ
ʷ 

( ʤ
ʤ

)

ʇʦʜʘʯʘ (ʤʤ/ʦʙ) ʇʦʜʘʯʘ (ʤʤ/ʦʙ) ʇʦʜʘʯʘ (ʤʤ/ʦʙ)

ʉʪʘʥʜʘʨʪ

ʉʪʨʫʞʢʦʣʦʤ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ CCGH/CCGT  
ʊʠʧ

CCMH/CCMT  
CPMH/CPMT  

ʊʠʧ
DCMT  

ʊʠʧ
DCGT  

ʊʠʧ
TCGT/TCMT  

ʊʠʧ
TPMH  

ʊʠʧ
VBGT/VBMT  

ʊʠʧ
VCMT  

ʊʠʧ
WBMT/WCGT  

ʊʠʧ

SMG
(ʂʣʘʩʩ G)

#
#

#

ʇʦʣʫʯʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ.
ʊʨʝʭʢʦʦʨʜʠʥʘʪʥʳʡ ʨʝʣʴʝʬʥʳʡ ʩʪʨʫʞʢʦʣʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʭʦʨʦʱʠʡ ʢʦʥʪʨʦʣʴ ʩʪʨʫʞʢʦʜʨʦʙʣʝʥʠʷ.
ʇʣʘʩʪʠʥʘ ʢʣʘʩʩʘ G ʜʘʝʪ ʦʩʪʨʦʝ ʨʝʟʘʥʠʝ, 
ʧʦʟʚʦʣʷʶʱʝʝ ʦʙʨʘʙʘʪʳʚʘʪʴ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ.

FV
(ʂʣʘʩʩ M)

#

#

ʆʩʪʨʘʷ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ ʠ  
ʥʠʟʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʘʶʪ 
ʧʨʝʚʦʩʭʦʜʥʳʝ ʨʝʞʫʱʠʝ ʩʚʦʡʩʪʚʘ.
ʇʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʤʘʣʳʭ ʛʣʫʙʠʥʘʭ 
ʨʝʟʘʥʠʷ ʠ ʥʠʟʢʠʭ ʧʦʜʘʯʘʭ.

SV
(ʂʣʘʩʩ M)

#

#

ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ.
ɿʘʢʨʫʛʣʝʥʥʘʷ ʪʦʯʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʭʦʨʦʰʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʩʪʨʫʞʢʦʡ ʧʨʠ 
ʛʣʫʙʠʥʝ ʨʝʟʘʥʠʷ ʤʝʥʴʰʝ 1 ʤʤ.

MV
(ʂʣʘʩʩ M)

#

#

ʇʣʘʩʪʠʥʘ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʟʘʜʥʠʤ ʫʛʣʦʤ ʠ ʙʦʣʴʰʠʤ 
ʛʣʘʚʥʳʤ ʧʝʨʝʜʥʠʤ ʫʛʣʦʤ ʜʦʩʪʠʛʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 
ʦʩʪʨʦʡ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ.
ɼʚʦʡʥʦʡ ʩʪʨʫʞʢʦʣʦʤ ʠ ʚʳʩʪʫʧʳ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ ʥʘ ʧʝʨʝʜʥʝʡ 
ʧʦʚʝʨʭʥʦʩʪʠ ʜʘʶʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʪʨʫʞʢʦʦʪʚʦʜʘ.

ʉʪʘʥʜʘʨʪ
(ʂʣʘʩʩ M)

#
#

ʇʦʣʫʯʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ.
ʉʦʯʝʪʘʥʠʝ ʞʝʩʪʢʦʩʪʠ ʠ ʦʩʪʨʦʪʳ  
ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ  ʙʣʘʛʦʜʘʨʷ ʢʦʤʙʠʥʘʮʠʠ 
ʧʣʦʩʢʦʡ ʧʝʨʝʜʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ 
ʙʦʣʴʰʦʛʦ ʛʣʘʚʥʦʛʦ ʧʝʨʝʜʥʝʛʦ ʫʛʣʘ.

#

#

ʀʟʦʛʥʫʪʘʷ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʣʘʚʥʳʡ ʦʪʚʦʜ ʩʪʨʫʞʢʠ.
ɹʦʣʴʰʦʡ ʧʝʨʝʜʥʠʡ ʫʛʦʣ ʨʝʟʘʥʠʷ ʦʪʣʠʯʥʦ 
ʧʦʜʭʦʜʠʪ ʜʣʷ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 
ʪʨʫʜʥʦʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ.

#

#

ʀʟʦʛʥʫʪʘʷ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʣʘʚʥʳʡ ʦʪʚʦʜ ʩʪʨʫʞʢʠ.
ɹʦʣʴʰʦʡ ʧʝʨʝʜʥʠʡ ʫʛʦʣ ʨʝʟʘʥʠʷ ʦʪʣʠʯʥʦ 
ʧʦʜʭʦʜʠʪ ʜʣʷ ʣʝʛʢʦʡ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 
ʪʨʫʜʥʦʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ.

ʉʪʨʫʞʢʦʣʦʤ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ CCGH/CCGT  
ʊʠʧ

CPGT  
ʊʠʧ

DCGT  
ʊʠʧ

TPGH  
ʊʠʧ

TPGV/TPGT  
ʊʠʧ

TCGT  
ʊʠʧ

VBGT/VCGT  
ʊʠʧ

WBGT  
ʊʠʧ

WBGT  
ʊʠʧ

WPGT  
ʊʠʧ

#
#

#

ʇʨʝʮʠʟʠʦʥʥʘʷ ʬʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ.
ʄʘʣʘʷ ʰʠʨʠʥʘ ʧʝʨʝʜʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʨʫʞʢʦʣʦʤʘ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʝʚʦʩʭʦʜʥʦʝ ʩʪʨʫʞʢʦʜʨʦʙʣʝʥʠʝ.
ʆʩʪʨʘʷ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ ʜʘʝʪ 
ʭʦʨʦʰʝʝ ʢʘʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʠ.

#
#

#

ʌʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ.
ʂʘʥʘʚʢʘ ʩʪʨʫʞʢʦʣʦʤʘ 
ʢʦʥʪʨʦʣʠʨʫʝʪ ʩʣʠʚʥʫʶ ʩʪʨʫʞʢʫ.
ʆʩʪʨʘʷ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ ʜʘʝʪ 
ʭʦʨʦʰʝʝ ʢʘʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʠ.

#

#

ʐʠʨʦʢʘʷ ʢʘʥʘʚʢʘ ʩʪʨʫʞʢʦʣʦʤʘ 
ʜʣʷ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ.
ʍʦʨʦʰʝʝ ʩʪʨʫʞʢʦʜʨʦʙʣʝʥʠʝ 
ʥʘ ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ ʧʦʜʘʯʘʭ.

ʉʪʘʥʜʘʨʪ
#

#

ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ.
ʍʦʨʦʰʝʝ ʩʪʨʫʞʢʦʜʨʦʙʣʝʥʠʝ 
ʥʘ ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ ʧʦʜʘʯʘʭ.

ʉʪʨʫʞʢʦʣʦʤ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ CCET ʊʠʧ CCGT ʊʠʧ DCET ʊʠʧ DCGT ʊʠʧ VBET ʊʠʧ

#

#

ʐʠʨʦʢʘʷ ʢʘʥʘʚʢʘ ʩʪʨʫʞʢʦʣʦʤʘ ʜʣʷ 
ʦʙʨʘʙʦʪʢʠ ʥʘ ʪʦʢʘʨʥʳʭ ʘʚʪʦʤʘʪʘʭ.
ʉʪʨʫʞʢʦʣʦʤ ʨʘʟʨʘʙʦʪʘʥ ʜʣʷ 
ʢʦʥʪʨʦʣʷ ʩʣʠʚʘ ʩʪʨʫʞʢʠ ʧʨʠ 
ʤʘʣʦʡ ʞʝʩʪʢʦʩʪʠ.

#

#

ʇʘʨʘʣʣʝʣʴʥʳʡ ʩʪʨʫʞʢʦʣʦʤ ʜʣʷ 
ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʥʘ ʪʦʢʘʨʥʳʭ 
ʘʚʪʦʤʘʪʘʭ.
ʇʨʝʚʦʩʭʦʜʥʦʝ ʩʪʨʫʞʢʦʜʨʦʙʣʝʥʠʝ 
ʥʘ ʥʠʟʢʠʭ ʧʦʜʘʯʘʭ.

#

#

ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʧʘʨʘʣʣʝʣʴʥʳʡ 
ʩʪʨʫʞʢʦʣʦʤ ʜʣʷ ʯʠʩʪʦʚʦʡ 
ʦʙʨʘʙʦʪʢʠ ʥʘ ʪʦʢʘʨʥʳʭ ʘʚʪʦʤʘʪʘʭ.
ʇʨʝʚʦʩʭʦʜʥʦʝ ʩʪʨʫʞʢʦʜʨʦʙʣʝʥʠʝ 
ʥʘ ʩʨʝʜʥʠʭ ʧʦʜʘʯʘʭ.

ʉʪʨʫʞʢʦʣʦʤ ʉʪʨʫʞʢʦʣʦʤ

ʉʪʨʫʞʢʦʣʦʤʉʪʨʫʞʢʦʣʦʤ

ʉʪʨʫʞʢʦʣʦʤ

ʉʪʨʫʞʢʦʣʦʤ ʉʪʨʫʞʢʦʣʦʤ

ʉʪʨʫʞʢʦʣʦʤ

ʉʪʨʫʞʢʦʣʦʤ

ʉʪʘʥʜʘʨʪ

ʉʪʨʫʞʢʦʣʦʤ

ʉʪʨʫʞʢʦʣʦʤ



A027

. .

FS Ƅ Ƅ Ƅ

F Ƅ Ƅ Ƅ

K Ƅ Ƅ Ƅ

R/L

FS

F
K

R/L

ʇ
ʃ

ɸʉ
ʊʀ

ʅ
ʓ

 ɼ
ʃ

ʗ
 ʊ

ʆ
ʏ

ɽʅ
ʀ

ʗ

ʋɻʃʆɺʓɽ ʀ ʇɸʈɸʃʃɽʃʔʅʓɽ ʉʊʈʋɾʂʆʃʆʄʓ (ʇʃɸʉʊʀʅʓ ʉ ʆʊʈʀʎɸʊɽʃʔʅʓʄ ɿɸɼʅʀʄ ʋɻʃʆʄ)

ʋʈʆɺɽʅʔ-ɼʀɸʇɸɿʆʅ ʂʆʅʊʈʆʃʗ ʉʊʈʋɾʂʆɼʈʆɹʃɽʅʀʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʉʊʈʋɾʂʆʃʆʄɸ

ʉʪʨʫʞʢʦʣʦʤ

ɻʣ
ʫʙ

ʠʥ
ʘ 

ʨʝ
ʟʘ

ʥʠ
ʷ 

( ʤ
ʤ

)

ʇʦʜʘʯʘ (ʤʤ/ʦʙ)

ʉʪʨʫʞʢʦʣʦʤ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ DNGG  
ʊʠʧ

SNGG  
ʊʠʧ

TNGG  
ʊʠʧ

VNGG  
ʊʠʧ

#
#

#

ʊʦʯʥʘʷ ʬʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ.
ʄʘʣʘʷ ʰʠʨʠʥʘ ʧʝʨʝʜʥʝʡ 
ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʨʫʞʢʦʣʦʤʘ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʭʦʨʦʰʝʝ 
ʩʪʨʫʞʢʦʜʨʦʙʣʝʥʠʝl.
ʆʩʪʨʘʷ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ ʜʘʝʪ 
ʭʦʨʦʰʝʝ ʢʘʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʠ.

#

#

#

ʌʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ.
ʂʘʥʘʚʢʘ ʩʪʨʫʞʢʦʣʦʤʘ ʢʦʥʪʨʦʣʠʨʫʝʪ 
ʩʣʠʚʥʫʶ ʩʪʨʫʞʢʫ.
ʆʩʪʨʘʷ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ ʜʘʝʪ 
ʭʦʨʦʰʝʝ ʢʘʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʠ.

#

#

ʇʘʨʘʣʣʝʣʴʥʳʡ ʩʪʨʫʞʢʦʣʦʤ  
ʜʣʷ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ.
ʇʨʝʚʦʩʭʦʜʥʦʝ ʩʪʨʫʞʢʦʜʨʦʙʣʝʥʠʝ 
ʥʘ ʩʨʝʜʥʠʭ ʧʦʜʘʯʘʭ.

#

#

ʇʘʨʘʣʣʝʣʴʥʳʡ ʩʪʨʫʞʢʦʣʦʤ  
ʜʣʷ ʧʦʣʫʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ.
ʍʦʨʦʰʝʝ ʩʪʨʫʞʢʦʜʨʦʙʣʝʥʠʝ  
ʥʘ ʩʨʝʜʥʠʭ ʧʦʜʘʯʘʭ.

ʉʪʨʫʞʢʦʣʦʤ

ʉʪʨʫʞʢʦʣʦʤ

ʉʪʨʫʞʢʦʣʦʤ
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•ɿʘʯʠʩʪʥʘʷ ʧʣʘʩʪʠʥʘ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʘ ʩ ʟʘʯʠʩʪʥʦʡ 
ʨʝʞʫʱʝʡ ʢʨʦʤʢʦʡ, ʪ.ʝ. ʧʨʷʤʘʷ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ 
ʩʦʧʨʠʢʘʩʘʝʪʩʷ ʩ ʫʛʣʦʚʳʤ ʨʘʜʠʫʩʦʤ.

Å ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʦʙʳʯʥʳʤ 
ʩʪʨʫʞʢʦʣʦʤʦʤ, ʰʝʨʦʭʦʚʘʪʦʩʪʴ 
ʧʦʚʝʨʭʥʦʩʪʠ ʥʝ ʫʭʫʜʰʘʝʪʩʷ ʜʘʞʝ 
ʝʩʣʠ ʧʦʜʘʯʘ ʫʜʚʦʝʥʘ.

Å ʆʙʨʘʙʦʪʢʘ ʥʘ ʚʳʩʦʢʠʭ ʧʦʜʘʯʘʭ 
ʫʣʫʯʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʟʘʥʠʷ.

ȳȬɃȴȽȾȹɇȱ ȻȷȬȽȾȴȹɇ
ʏʪʦ ʪʘʢʦʝ ʟʘʯʠʩʪʥʘʷ ʧʣʘʩʪʠʥʘ?

ɿʘʯʠʩʪʥʘʷ 
ʢʨʦʤʢʘ

ʋʣʫʯʰʝʥʥʦʝ ʢʘʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʠ
ʇʨʠ ʪʝʭ ʞʝ ʫʩʣʦʚʠʷʭ ʦʙʨʘʙʦʪʢʠ ʢʘʢ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʙʳʯʥʦʛʦ ʩʪʨʫʞʢʦʣʘ, ʥʦ ʩ ʧʦʚʳʱʝʥʠʝʤ 
ʧʦʜʘʯʠ, ʢʘʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʜʝʪʘʣʠ ʤʦʞʝʪ ʙʳʪʴ ʫʣʫʯʰʝʥʦ.

ʋʚʝʣʠʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ
ɺʳʩʦʢʠʝ ʧʦʜʘʯʠ ʥʝ ʪʦʣʴʢʦ ʩʦʢʨʘʱʘʶʪ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ, ʥʦ ʪʘʢʞʝ ʜʘʶʪ 
ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʚʤʝʱʘʪʴ ʯʝʨʥʦʚʫʶ ʠ ʬʠʥʠʰʥʫʶ ʦʧʝʨʘʮʠʡ.

ʋʚʝʣʠʯʝʥʠʝ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ
ʇʨʠ ʫʩʣʦʚʠʠ ʠʟʤʝʥʝʥʠʷ ʨʝʟʘʥʠʷ ʥʘ ʚʳʩʦʢʫʶ ʧʦʜʘʯʫ, ʥʝʦʙʭʦʜʠʤʦʝ ʚʨʝʤʷ ʚʨʝʤʷ 
ʦʙʨʘʙʦʪʢʠ ʦʜʥʦʡ ʜʝʪʘʣʠ ʩʦʢʨʘʱʘʝʪʩʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʘʣʝʡ 
ʤʦʞʝʪ ʙʳʪʴ ʦʙʨʘʙʦʪʘʥʦ ʦʜʥʦʡ ʧʣʘʩʪʠʥʦʡ. ʂʨʦʤʝ ʪʦʛʦ, ʚʳʩʦʢʘʷ ʧʦʜʘʯʘ ʧʨʝʜʦʪʚʨʘʱʘʝʪ 
ʪʨʝʥʠʝ, ʧʦʵʪʦʤʫ ʩʥʠʞʘʝʪʩʷ ʠʟʥʦʩ ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʪʦʡʢʦʩʪʴ ʠʥʩʪʨʫʤʝʥʪʘ.
ʋʣʫʯʰʝʥʠʝ ʩʪʨʫʞʢʦʜʨʦʙʣʝʥʠʷ
ʇʨʠ ʚʳʩʦʢʠʭ ʧʦʜʘʯʘʭ, ʦʙʨʘʟʫʝʪʩʷ ʪʦʥʢʘʷ ʩʪʨʫʞʢʘ, ʢʦʪʦʨʘʷ ʙʦʣʝʝ ʣʝʛʢʦ ʣʦʤʘʝʪʩʷ.

ɿɸʏʀʉʊʅʓɽ ʇʃɸʉʊʀʅʓ
+ 

ɺʳʩʦʢʘʷ ʧʦʜʘʯʘ (ʇʦʜʘʯʘ ʫʜʚʦʝʥʘ.)

ʆʙʳʯʥʘʷ ʧʣʘʩʪʠʥʘ
+ 

ʆʙʳʯʥʳʝ ʫʩʣʦʚʠʷ ʨʝʟʘʥʠʷ

ʐʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ 
ʨʘʚʥʘ ʦʢʦʥʯʘʪʝʣʴʥʦʡ 

ʰʝʨʦʭʦʚʘʪʦʩʪʠ

ʇʦʞʘʣʫʡʩʪʘ, ʠʩʧʦʣʴʟʫʡʪʝ ʟʘʯʠʩʪʥʳʝ ʧʣʘʩʪʠʥʳ ʥʘ ʚʳʩʦʢʠʭ ʧʦʜʘʯʘʭ.
<ʈʝʞʠʤʳ ʨʝʟʘʥʠʷ>
ɿʘʛʦʪʦʚʢʘ : DIN Ck45
ʇʣʘʩʪʠʥʘ : CNMG120408-''

ʉʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ=200ʤ/ʤʠʥ
ɻʣʫʙʠʥʘ ʨʝʟʘʥʠʷ=1.5ʤʤ
ʇʦʜʘʯʘ=0.2–0.6ʤʤ/ʦʙ
ʅʘʨʫʞʥʦʝ ʪʦʯʝʥʠʝ ʩ ʉʆɾ

ʐ
ʝʨ

ʦʭ
ʦʚ

ʘʪ
ʦʩ

ʪʴ
 ʧ

ʦʚ
ʝʨ

ʭʥ
ʦʩ

ʪʠ
 

R
z 

( ɛ
ʤ

)

ʇʦʜʘʯʘ  f (ʤʤ/ʦʙ)

ʆʙʳʯʥʘʷ ʧʣʘʩʪʠʥʘ

ɿʘʯʠʩʪʥʳʝ ʧʣʘʩʪʠʥʳ
MW ʉʪʨʫʞʢʦʣʦʤ

<ʇʨʠʤʝʨ>�ʐʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʥʝ ʫʭʫʜʰʘʝʪʩʷ 
ʜʘʞʝ ʝʩʣʠ ʧʦʜʘʯʘ ʫʜʚʦʝʥʘ (0.3Ÿ0.6)!

ɿʘʯʠʩʪʥʘʷ ʧʣʘʩʪʠʥʘ + ʦʙʨʘʙʦʪʢʘ ʥʘ ʚʳʩʦʢʠʭ ʧʦʜʘʯʘʭ
• ʉʥʠʞʝʥʠʝ ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ (ʢʘʞʜʦʡ ʜʝʪʘʣʠ)
• ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʜʝʪʘʣʝʡ (ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ)
• ʋʣʫʯʰʝʥʠʝ ʩʪʨʫʞʢʦʜʨʦʙʣʝʥʠʷ

ɿʘʯʠʩʪʥʘʷ ʧʣʘʩʪʠʥʘ + ʦʙʨʘʙʦʪʢʘ ʥʘ ʦʙʳʯʥʳʭ ʧʦʜʘʯʘʭ
• ʉʦʚʤʝʱʝʥʠʝ ʯʝʨʥʦʡ ʠ ʬʠʥʠʰʥʦʡ ʦʧʝʨʘʮʠʡ Ÿ 

ʆʙʨʘʙʦʪʢʘ ʦʜʥʦʡ ʦʧʝʨʘʮʠʝʡ

 • ʉʥʠʞʝʥʠʝ ʚʨʝʤʝʥʠ ʮʠʢʣʘ
 • ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ
 • ʀʩʢʣʶʯʝʥʠʝ ʧʨʦʩʪʦʝʚ

Ƚəɔɒɑəɔɑ ɛɜɚɔɓɎɚɐɝɞɎɑəəɧɡ ɔɓɐɑɜɒɑɖ ɔ ɝɞɚɔɘɚɝɞɔ!!

ʆʮʝʥʢʘ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʘʯʠʩʪʥʳʭ ʧʣʘʩʪʠʥ

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʝ ʪʨʝʙʫʝʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʣʘʩʪʠʥ CNMG Å WNMG Å CCMT

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʪʨʝʙʫʝʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʣʘʩʪʠʥ DNMX Å TNMX ʠʟ-ʟʘ ʩʧʝʮʠʘʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ ʧʦʚʝʨʭʥʦʩʪʠ

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʟʘʯʠʩʪʥʳʭ 
ʧʣʘʩʪʠʥ ʧʨʠ ʥʘʨʫʞʥʦʡ ʦʙʨʘʙʦʪʢʝ, 
ʨʘʩʪʦʯʥʳʭ ʠ ʦʢʦʥʯʘʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʷʭ.

ʐʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʫʛʣʘ 
ʩ ʨʘʜʠʫʩʦʤ R ʠ ʫʛʣʦʤ ʥʘʢʣʦʥʘ ʩʚʳʰʝ 5Á, ʪʘʢʦʡ 
ʞʝ ʢʘʢ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʦʙʳʯʥʳʤʠ ʧʣʘʩʪʠʥʘʤʠ.

Rz(W)=ʐʝʨʦʭʦʚʘʪʦʩʪʴ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 
ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʘʯʠʩʪʥʦʡ ʧʣʘʩʪʠʥʳ.

Rz : ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 
ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʙʳʯʥʦʡ ʧʣʘʩʪʠʥʳ.
(ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʙʳʯʥʦʡ ʧʣʘʩʪʠʥʳ)

ʕʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʯʠʩʪʥʦʡ ʧʣʘʩʪʠʥʳ
ʅʝ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʯʠʩʪʥʦʡ ʧʣʘʩʪʠʥʳ

ʅʝʦʛʨʘʥʠʯʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʜʝʨʞʘʚʦʢ

ʆʛʨʘʥʠʯʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʜʝʨʞʘʚʦʢ ʆʙʷʟʘʪʝʣʴʥʘ ʢʦʨʨʝʢʪʠʨʦʚʢʘ 
ʧʨʦʛʨʘʤʤʳ ʦʙʨʘʙʦʪʢʠ

ʅʝ ʦʙʷʟʘʪʝʣʴʥʘ ʢʦʨʨʝʢʪʠʨʦʚʢʘ 
ʧʨʦʛʨʘʤʤʳ ʦʙʨʘʙʦʪʢʠʄʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʪʘʥʜʘʨʪʥʳʝ ʜʝʨʞʘʚʢʠ.

(*�ɼʣʷ ʚʳʩʦʢʦʡ ʞʝʩʪʢʦʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʚʦʡʥʦʡ ʧʨʠʞʠʤ.)

ʀʩʧʦʣʴʟʫʡʪʝ ʜʝʨʞʘʚʢʠ ʩ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ ʫʛʣʦʤ ʚ ʧʣʘʥʝ 93Á ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɼʝʨʞʘʚʢʠ ʩ ʩ 
ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ ʫʛʣʦʤ ʚ ʧʣʘʥʝ 93Á ʤʦʛʫʪ ʫʚʝʣʠʯʠʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ (ʩʤ. ʨʠʩʫʥʦʢ), ʦʜʥʘʢʦ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʦʪʩʫʪʩʪʚʫʝʪ ʧʨʠ ʜʨʫʛʠʭ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʫʛʣʘʭ ʚ 
ʧʣʘʥʝ 93Á (60Á, 90Á, 107Á ʠ ʪ.ʜ.).

ʇʨʠ ʦʰʠʙʢʝ ʧʨʦʛʨʘʤʤʳ, ʧʦʞʘʣʫʡʩʪʘ, 
ʦʪʢʦʨʨʝʢʪʠʨʫʡʪʝ ʧʨʦʛʨʘʤʤʫ.
(DNMXÅTNMX ʥʝ  
ʩʦʦʪʚʝʪʩʪʚʫʶʪ ISO/ANSI.
ʉʤ. ʩʣʝʜʫʶʱʫʶ ʩʪʨʘʥʠʮʫ.)

ʄʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ
ʦʙʳʯʥʳʝ  ʧʨʦʛʨʘʤʤʳ ʦʙʨʘʙʦʪʢʠ.
(CNMGÅWNMGÅCCMT  
ʩʦʦʪʚʝʪʩʪʚʫʶʪ  
ISO/ANSI.)ʅʝ 

ʦʛʨʘʥʠʯʝʥʦ
ʅʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ 
ʢʦʨʨʝʢʪʠʨʦʚʢʠ

ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʡ 
ʫʛʦʣ ʚ ʧʣʘʥʝ  

95Á

ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʡ 
ʫʛʦʣ ʚ ʧʣʘʥʝ  

75Á

ʊʠʧ CNMG ʤʦʞʝʪ ʙʳʪʴ 
ʠʩʧʦʣʴʟʦʚʘʥ ʢʘʢ  
ʟʘʯʠʩʪʥʦʡ ʧʨʠ ʫʛʣʝ 100Á.

ɻʝʦʤʝʪʨʠʷ ʦʪʚʝʨʩʪʠʷ ʧʣʘʩʪʠʥ DNMX ʠ TNMX 
ʪʘʢʘʷ ʞʝ ʢʘʢ ʫ DNMG ʠ TNMG. 
"X" ʦʙʦʟʥʘʯʘʝʪ ʩʧʝʮʠʘʣʴʥʫʶ ʛʝʦʤʝʪʨʠʶ ʚʝʨʰʠʥʳ.

ʊʝ
ʦʨ

ʝʪ
ʠʯ

ʝʩ
ʢʘ

ʷ ʰ
ʝʨ

ʦʭ
ʦʚ

ʘʪ
ʦʩ

ʪʴ
 

ʧʦ
ʚʝ

ʨʭ
ʥʦ

ʩʪ
ʠ  

Rz
 ( ʤ

)

ʇʨʠʤʝʨ):ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ 
ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ TNMX160412-MW.

93Á  
(ʋʢʘʟʘʥ)

ʂʦʦʨʝʢʪʠʨʦʚʢʘ 
ʥʝʦʙʭʦʜʠʤʘ

ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʫʛʦʣ 
ʚ ʧʣʘʥʝ

ʉʪʘʥʜʘʨʪʥʳʡ 
ʨʘʜʠʫʩ 

ʉʪʘʥʜʘʨʪʥʳʡ 
ʨʘʜʠʫʩ 

<ʇʨʠʤʝʨ ʚʝʨʰʠʥʳ ʧʣʘʩʪʠʥʳ>

ʈʘʜʠʫʩ 
ʚʝʨʰʠʥʳ 
ʟʘʯʠʩʪʥʦʡ 
ʧʣʘʩʪʠʥʳ

ʇʦʜʘʯʘ f (ʤʤ/ʦʙ)

ʋʛʦʣ 
ʥʘʢʣʦʥʘ 
ʩʚʳʰʝ 5Á

*
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-25Ƅ-15 -10 -5 0 5 10 15 20Ƅ35 40 45 50 55 60Ƅ65 70 75Ƅ85 90

1.2 0.04 0.03 0.01 0 0.02 0.03 0.04 0.05 0.04 0.04 0.02 0.01 -0.01 0 0.01 0
0.8 0.03 0.02 0.01 0 0.01 0.02 0.03 0.04 0.03 0.03 0.02 0 -0.01 0 0.01 0
0.4 0.02 0.01 0.01 0 0.01 0.01 0.02 0.02 0.02 0.01 0.01 0 -0.01 -0.01 0 0
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ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʧʨʦʛʨʘʤʤ ʜʣʷ ʧʣʘʩʪʠʥ DNMX Å TNMX
ʆʩʥʦʚʥʦʡ ʧʨʦʮʝʩʩ) ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʧʦ ʦʩʷʤ X ʠ Z
ʂʦʦʨʝʢʪʠʨʦʚʢʘ ʦʪʢʣʦʥʝʥʠʡ ʤʝʞʜʫ ʩʪʘʥʜʘʨʥʳʤʠ ʧʣʘʩʪʠʥʘʤʠ ʠ ʦʩʷʤʠ X ʠ Z.

A) ʂʦʦʨʝʢʮʠʷ ʫʛʣʘ

B) ʂʦʨʨʝʢʮʠʷ ʫʛʣʦʚʦʛʦ ʨʘʜʠʫʩʘ R

ʄʝʪʦʜ ʫʧʨʦʱʝʥʥʦʡ ʢʦʨʨʝʢʮʠʠ
ʂʦʨʨʝʢʮʠʷ ʫʛʣʦʚʦʛʦ ʨʘʜʠʫʩʘ

ɿʥʘʯʝʥʠʝ ʢʦʨʨʝʢʮʠʠ ʨʘʙʦʯʝʛʦ ʨʘʜʠʫʩʘ R 
= ʨʘʙʦʯʠʡ ʨʘʜʠʫʩ R + ʟʥʘʯʝʥʠʝ ʢʦʨʨʝʢʮʠʠ
*ʂʦʨʨʝʢʮʠʷ ʫʛʣʦʚʦʛʦ ʨʘʜʠʫʩʘ ʥʝ ʪʨʝʙʫʝʪʩʷ.

ɿʥʘʯʝʥʠʝ ʢʦʨʨʝʢʮʠʠ ʫʛʣʦʚʦʛʦ ʨʘʜʠʫʩʘ 
= ʧʨʠʙʣʠʞʸʥʥʦʝ ʟʘʥʯʝʥʠʝ
*ʅʝ ʥʫʞʜʘʶʪʩʷ ʚ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʧʨʦʛʨʘʤʤʳ.

ʂʣʘʩʩʠʬʠʢʘʮʠʷ

*ʅʝʦʙʭʦʜʠʤʦ ʩʦʭʨʘʥʷʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʫʛʦʣ.

*ʅʝʦʙʭʦʜʠʤʦ ʩʦʭʨʘʥʷʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʫʛʣʦʚʦʡ ʨʘʜʠʫʩ.

ʊʨʘʝʢʪʦʨʠʷ 
ʦʪʢʦʨʨʝʢʪʠʨʦʚʘʥʥʦʡ 
ʧʨʦʛʨʘʤʤʳ

ɻʣʫʙʠʥʘ 

ʧʝʨʝʢʨʳʪʠʷ

ʂʦʨʨʝʢʮʠʷ ʧʦ ʦʩʠ X
ʆʙʳʯʥʘʷ ʧʣʘʩʪʠʥʘ

ʂʦʨʨʝʢʮʠʷ ʟʘʜʥʝʛʦ ʫʛʣʘ ʧʦ ʥʦʨʤʘʣʠ.

ʂʦʦʨʝʢʮʠʷ ʨʘʙʦʯʝʛʦ ʜʠʘʤʝʪʨʘ ʪʘʢʞʝ ʢʘʢ ʠ ʫʛʣʘ ʥʝ ʜʦʧʫʩʢʘʝʪ ʟʘʨʝʟ.

ʇʨʠʤʝʯʘʥʠʝ) ʂʦʨʨʝʢʮʠʷ ʟʘʜʥʝʛʦ ʫʛʣʘ ʧʦ ʥʦʨʤʘʣʠ ʧʨʠ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʟʥʘʯʝʥʠʷ 
ʚ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʩʪʦʨʦʥʫ ( ' =60ÁƄ70Á) ʠ ʥʝ ʧʦʣʥʘʷ ʦʙʨʘʙʦʪʢʘ.

DNMX,TNMX 
ʊʠʧ

ʋʛʣʦʚʦʡ ʨʘʜʠʫʩ 
ʧʣʘʩʪʠʥʳ

ʋʛʣʦʚʦʡ ʨʘʜʠʫʩ 
ʧʣʘʩʪʠʥʳ

ɿʥʘʯʝʥʠʝ ʢʦʨʨʝʢʮʠʠ ʨʘʜʠʫʩʘ 
ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʜʝʪʘʣʠ.

ɿʥʘʯʝʥʠʝ ʢʦʨʨʝʢʮʠʠ ʫʛʣʦʚʦʛʦ 
ʨʘʜʠʫʩʘ = ʧʨʠʙʣʠʞʸʥʥʦʝ ʟʘʥʯʝʥʠʝ

ʆʙʨʘʙʘʪʚʘʝʤʳʡ 
ʨʘʜʠʫʩ 2.0

ʇʨʠ ʢʦʨʨʝʢʮʠʠ ʫʛʣʦʚʦʛʦ ʨʘʜʠʫʩʘ:
ʅʝ ʪʨʝʙʫʝʪʩʷ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʧʨʦʛʨʘʤʤʳ ʦʙʨʘʙʦʪʢʠ, ʦʜʥʘʢʦ, ʦʰʠʙʢʠ ʧʨʦʛʨʘʤʤʳ ʤʦʛʫʪ ʙʳʪʴ ʜʦʧʫʱʝʥʳ ʩ ʤʘʢʩ.
ʦʪʢʣʦʥʝʥʠʝʤ Ñ0.03ʤʤ ʚ ʨʝʟʫʣ ʪɹʘʪʝ ʧʨʠʙʣʠʞʝʥʠʷ.

ɺʚʝʜʠʪʝ ʟʥʘʯʝʥʠʝ ʢʦʨʨʝʢʮʠʠ ʜʣʷ ʢʘʞʜʦʛʦ ʨʘʜʠʫʩʘ.

ʆʙʨʘʙʘʪʚʘʝʤʳʡ 
ʨʘʜʠʫʩ 2.0

ʊʨʘʝʢʪʦʨʠʷ ʦʪʢʦʨʨʝʢʪʠʨʦʚʘʥʥʦʡ 
ʧʨʦʛʨʘʤʤʳ

ʊʨʝʙʫʝʤʘʷ ʛʝʦʤʝʪʨʠʷ 
ʦʙʨʘʙʦʪʢʠ

ʂʦʨʨʝʢʮʠʷ ʧʦ ʦʩʠ Z

ʆʙʳʯʥʘʷ ʧʣʘʩʪʠʥʘ

DNMX,TNMX 
ʊʠʧ

(ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʟʥʘʯʝʥʠʷ ʨʘʜʠʫʩʘ ʩʢʨʫʛʣʝʥʠʷ)
0.01ʤʤ

ʊʨʝʙʫʝʤʘʷ ʛʝʦʤʝʪʨʠʷ 
ʦʙʨʘʙʦʪʢʠ

ɻʣʫʙʠʥʘ
 

ʧʝʨ
ʝʢʨ

ʳʪʠʷ

ʈʘʜʠʫʩ ʥʘ 
ʫʛʣʝ

ʋʛʦʣ ʥʘʢʣʦʥʘ '°

ɿʥʘʯʝʥʠʝŸ+ʟʥʘʯʝʥʠʷ : ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʟʘʜʥʝʛʦ ʫʛʣʘ, -ʟʥʘʯʝʥʠʷ : ʢʦʨʨʝʢʪʠʨʦʚʢʘ drive-in ʫʛʣʘ (ʤʤ)

ʈʘʜʠʫʩ ʥʘ ʫʛʣʝ 0.4 Ÿ

ʈʘʜʠʫʩ ʥʘ ʫʛʣʝ 0.8 Ÿ

ʈʘʜʠʫʩ ʥʘ ʫʛʣʝ 1.2 Ÿ

ʈʘʜʠʫʩ ʥʘ ʫʛʣʝ 0.4 Ÿ

ʈʘʜʠʫʩ ʥʘ ʫʛʣʝ 0.8 Ÿ

ʈʘʜʠʫʩ ʥʘ ʫʛʣʝ 1.2 Ÿ

ʆʙʨʘʙʘʪʚʘʝʤʳʡ ʨʘʜʠʫʩ +0.05(ʤʤ)

ʆʙʨʘʙʘʪʚʘʝʤʳʡ ʨʘʜʠʫʩ +0.11(ʤʤ)

ʆʙʨʘʙʘʪʚʘʝʤʳʡ ʨʘʜʠʫʩ +0.14(ʤʤ)

R0.36(ʤʤ)

R0.76(ʤʤ)

R1.16(ʤʤ)

ʆʙʨʘʙʘʪʚʘʝʤʳʡ ʨʘʜʠʫʩ ʋʩʣʦʚʠʷ ʢʦʨʨʝʢʮʠʠ

ʇʨʠʤʝʨ) : ʇʨʠ ʦʙʨʘʙʦʪʢʝ R 2.0 ʠʩʧʦʣʴʟʫʡʪʝ ʧʣʘʩʪʠʥʫ ʩ ʫʛʣʦʚʳʤ ʨʘʜʠʫʩʦʤ R 1.2.

ʇʨʠʤʝʨ): ɺ ʩʣʫʯʘʝ ʦʙʨʘʙʦʪʢʠ ʨʘʜʠʫʩʘ R 2.0 ʤʤ ʠʩʧʦʣʴʟʫʡʪʝ ʧʣʘʩʪʠʥʫ 
ʩ ʫʛʣʦʚʳʤ ʨʘʜʠʫʩʦʤ R 1.2 ʤʤ.

ʇʨʦʯʝʝ) ɿʥʘʯʝʥʠʝ ʢʦʦʨʝʢʮʠʠ ʦʜʠʥʘʢʦʚʦ ʜʣʷ ʧʣʘʩʪʠʥ DNMX ʠ TNMX. ʈʘʟʣʠʯʠʷ ʦʙʫʩʣʦʚʣʝʥʳ ʣʠʰʴ ʨʘʟʥʳʤʠ ʨʘʜʠʫʩʘʤʠ.

ʈʘʜʠʫʩ ʥʘ ʫʛʣʝ 0.4,0.8	: 0.04 ʤʤ
ʈʘʜʠʫʩ ʥʘ ʫʛʣʝ 1.2	 : 0.05 ʤʤ
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ȻȺȶȼɇȾȴɋ Ȱȷɋ ȾȺȶȬȼȹȺȵ ȺȭȼȬȭȺȾȶȴ
ʇʆʂʈʓʊʀʗ ʉʄɽʅʅʓʍ ʇʃɸʉʊʀʅ ɼʃʗ ʊʆʏɽʅʀʗ

ISO
ʊʚʸʨʜʳʡ ʩʧʣʘʚ ʩ ʧʦʢʨʳʪʠʝʤ

ʂʝʨʤʝʪ ʂʝʨʤʝʪ ʩ 
ʧʦʢʨʳʪʠʝʤ

ʉʧʝʯʝʥʳʡ ʪʚʝʨʜʳʡ 
ʩʧʣʘʚ

ʂʅɹ  
ʩ 

ʧʦʢʨʳʪʠʝʤ
CBN

(ʉʧʝʯʝʥʥʳʡ CBN)
PCD

(ʇʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ 
ʘʣʤʘʟ)

ʉ
ʪʘ

ʣʴ
ʅʝ

ʨʞ
ʘʚ

ʝʶ
ʱ

ʘʷ
 ʩ

ʪʘ
ʣʴ

ʏ
ʫʛ

ʫʥ
ʎ

ʚʝ
ʪʥ

ʳ
ʝ 

ʄ
ʝʪ

ʘʣ
ʣʳ

ɾʘ
ʨʦʧ

ʨʦʯ
ʥʳʝ

 ʩʧʣ
ʘʚʳ

Åʊʠ
ʪʘʥ

ʦʚʳ
ʝ ʩ

ʧʣʘ
ʚʳ

ɿʘ
ʢʘ

ʣʸ
ʥʥ

ʘʷ
 ʩ

ʪʘ
ʣʴ
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0 0.2 0.4 0.6 0.8

0 0.2 0.4 0.6 0.8 0 0.1 0.2 0.3 0.4

MC6025

UTi20T

VP45N

UE6105

UE6110

HTi10

MD220

HTi10

VP15TF

UTi20T

MD205

MD230

MC7015

MC7025

US735

MP7035

MC5015

0 0.1 0.2 0.3 0.4 0.5 0.6

AP25N
VP25N

NX2525
NX3035
MP3025

MC5005

MBS140

HTi05T

AP25N
VP25N
�NX2525

MB710�
MB730
MB4020

UH6400

VP15TF

UE6035

US735

VP10RT

VP15TF

ʇ
ʃ

ɸʉ
ʊʀ

ʅ
ʓ

 ɼ
ʃ

ʗ
 ʊ

ʆ
ʏ

ɽʅ
ʀ

ʗ

ȺȭȷȬȽȾɈ Ȼȼȴȸȱȹȱȹȴɋ Ȼȼȴ ȾȺȶȬȼȹȺȵ ȺȭȼȬȭȺȾȶȱ

ʉʪʘʣʴ

ʏʫʛʫʥ

ʅʝʨʞʘʚʝʶʱʘʷ ʩʪʘʣʴ

ʎʚʝʪʥʳʝ ʄʝʪʘʣʣʳ

ʉ
ʢʦ

ʨʦ
ʩʪ

ʴ 
ʨʝ

ʟʘ
ʥʠ

ʷ 
( ʤ

/ʤ
ʠʥ

)
ʉ

ʢʦ
ʨʦ

ʩʪ
ʴ 

ʨʝ
ʟʘ

ʥʠ
ʷ 

( ʤ
/ʤ

ʠʥ
)

ʉ
ʢʦ

ʨʦ
ʩʪ

ʴ 
ʨʝ

ʟʘ
ʥʠ

ʷ 
( ʤ

/ʤ
ʠʥ

)
ʉ

ʢʦ
ʨʦ

ʩʪ
ʴ 

ʨʝ
ʟʘ

ʥʠ
ʷ 

( ʤ
/ʤ

ʠʥ
)

ʇʦʜʘʯʘ (ʤʤ/ʦʙ)

ʇʦʜʘʯʘ (ʤʤ/ʦʙ)

ʇʦʜʘʯʘ (ʤʤ/ʦʙ)

ʇʦʜʘʯʘ (ʤʤ/ʦʙ)

ʄʝʪʘʣʣʦʢʝʨʘʤʠʢʘ ʠ ʧʦʢʨʳʪʘʷ ʤʝʪʘʣʣʦʢʝʨʘʤʠʢʘ

ʉʧʝʯʝʥʥʳʡ CBN
ʇʦʣʥʦʩʪʴʶ ʠʟ ʂʅɹ

ʄʝʪʘʣʣʦʢʝʨʘʤʠʢʘ ʠ ʧʦʢʨʳʪʘʷ ʤʝʪʘʣʣʦʢʝʨʘʤʠʢʘ

ʇʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʘʣʤʘʟ

ʉʧʝʯʝʥʳʡ ʪʚʝʨʜʳʡ ʩʧʣʘʚ

ʉʧʝʯʝʥʳʡ ʪʚʝʨʜʳʡ ʩʧʣʘʚ

ʉʧʝʯʝʥʳʡ ʪʚʝʨʜʳʡ ʩʧʣʘʚ

ʉʧʝʯʝʥʳʡ ʪʚʝʨʜʳʡ ʩʧʣʘʚ

ʊʚʝʨʜʦʩʧʣʘʚʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʩ ʧʦʢʨʳʪʠʝʤ CVD Å PVD 

ʊʚʝʨʜʦʩʧʣʘʚʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʩ ʧʦʢʨʳʪʠʝʤ CVD Å PVD 

ʊʚʝʨʜʦʩʧʣʘʚʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʩ ʧʦʢʨʳʪʠʝʤ CVD Å PVD 
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NX2525 VP15TF

NX2525

NX3035

MP3025

MB710
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ȻȷȬȽȾȴȹɇ Ȱȷɋ ȾȺɃȱȹȴɋ
ʇ

ʃ
ɸʉ

ʊʀ
ʅ

ʓ
 ɼ

ʃ
ʗ

 ʊ
ʆ

ʏ
ɽʅ

ʀ
ʗ

ȺȭȷȬȽȾɈ Ȼȼȴȸȱȹȱȹȴɋ Ȼȼȴ ȾȺȶȬȼȹȺȵ ȺȭȼȬȭȺȾȶȱ

ʉʪʘʣʴ (ʇʦʣʫʯʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ)

ʅʝʨʞʘʚʝʶʱʘʷ ʩʪʘʣʴ

ʏʫʛʫʥ (CBN)

ʉʪʘʣʴ (ʌʠʥʠʰʥʘʷ ʆʙʨʘʙʦʪʢʘ)

ʏʫʛʫʥ

ʉ
ʢʦ

ʨʦ
ʩʪ

ʴ 
ʨʝ

ʟʘ
ʥʠ

ʷ 
( ʤ

/ʤ
ʠʥ

)
ʉ

ʢʦ
ʨʦ

ʩʪ
ʴ 

ʨʝ
ʟʘ

ʥʠ
ʷ 

( ʤ
/ʤ

ʠʥ
)

ʉ
ʢʦ

ʨʦ
ʩʪ

ʴ 
ʨʝ

ʟʘ
ʥʠ

ʷ 
( ʤ

/ʤ
ʠʥ

)

ʉ
ʢʦ

ʨʦ
ʩʪ

ʴ 
ʨʝ

ʟʘ
ʥʠ

ʷ 
( ʤ

/ʤ
ʠʥ

)
ʉ

ʢʦ
ʨʦ

ʩʪ
ʴ 

ʨʝ
ʟʘ

ʥʠ
ʷ 

( ʤ
/ʤ

ʠʥ
)

ʈʝʞʠʤʳ ʈʝʟʘʥʠʷ

ʈʝʞʠʤʳ ʈʝʟʘʥʠʷ

ʈʝʞʠʤʳ ʈʝʟʘʥʠʷ

ʈʝʞʠʤʳ ʈʝʟʘʥʠʷ

ʈʝʞʠʤʳ ʈʝʟʘʥʠʷ

ʈʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʩʧʣʘʚʦʚ ʧʣʘʩʪʠʥ ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʩʢʦʨʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʠ ʜʣʷ ʢʘʞʜʦʛʦ 
ʤʘʪʝʨʠʘʣʘ ʟʘʛʦʪʦʚʢʠ.

#
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ʅʝʧʨʝʨʳʚʥʦʝ ʨʝʟʘʥʠʝ
ʇʦʩʪʦʷʥʥʘʷ ʛʣʫʙʠʥʘ ʨʝʟʘʥʠʷ
ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ
ɹʝʟʦʧʘʩʥʦʝ ʢʨʝʧʣʝʥʠʝ

ʊʷʞʸʣʦʝ ʧʨʝʨʳʚʠʩʪʦʝ ʨʝʟʘʥʠʝ
ʅʝʧʦʩʪʦʷʥʥʘʷ ʛʣʫʙʠʥʘ ʨʝʟʘʥʠʷ
ʅʠʟʢʘʷ ʞʝʩʪʢʦʩʪʴ ʢʨʝʧʣʝʥʠʷ

ȼȱȲȴȸɇ ȼȱȳȬȹȴɋ
ʉʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʇʨʝʜʝʣʴʥʦʝ ʨʝʟʘʥʠʝ

ʅʝʩʪʘʙʠʣʴʥʦʝ ʨʝʟʘʥʠʝ

ɾɸʈʆʇʈʆʏʅʓɽ ʉʇʃɸɺʓ ʊʀʊɸʅʆɺʓɽ ʉʇʃɸɺʓ

ʊʈʋɼʅʆʆɹʈɸɹɸʊʓɺɸɽʄʓʁ ʄɸʊɽʈʀɸʃ (CBN)

ʎʚʝʪʥʳʝ ʄʝʪʘʣʣʳ ʎʚʝʪʥʳʝ ʄʝʪʘʣʣʳ (PCD)
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ʥʠ

ʷ 
( ʤ

/ʤ
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( ʤ
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ʠʥ

)

ʈʝʞʠʤʳ ʈʝʟʘʥʠʷ ʈʝʞʠʤʳ ʈʝʟʘʥʠʷ

ʈʝʞʠʤʳ ʈʝʟʘʥʠʷ

ʈʝʞʠʤʳ ʈʝʟʘʥʠʷ ʈʝʞʠʤʳ ʈʝʟʘʥʠʷ
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#

P01

P10

P20

P30

P40

M01

M10

M20

M30

M40

K01

K10

K20

K30

S01

P UE6105 300
(200 Ƅ 400)

UE6110 250
(150 Ƅ 400)

MC6025 200
(100 Ƅ 280)

UE6035 150
(80 Ƅ 200)

M
MC7015 200

(160 Ƅ 250)

MC7025 150
(120 Ƅ 200)

US735 100
(80 Ƅ 120)

K
MC5005 300

(200 Ƅ 400)

MC5015 250
(150 Ƅ 300)

S US905 80
(50 Ƅ 100)

MC5005/MC5015 MC5005 MC5015

MC5005

TiCN

Al2O3

Al2O3

TiCN

Al2O3

U
E
6
10

5

U
E
6
11

0

U
H
6
4
0
0U

E
6
0
2
0

U
S
7
0
2
0

M
C
5
0
0
5

U
C
5
10

5

US
90

5

U
C
5
11

5

M
C
5
0
15

M
Y
5
0
15

U
S
7
3
5

U
E6

0
35

M
C
6
0
2
5

M
C
7
0
15

M
C
7
0
2
5

M
Y
5
0
15

ȻȷȬȽȾȴȹɇ Ȱȷɋ ȾȺɃȱȹȴɋ
ʇ

ʃ
ɸʉ

ʊʀ
ʅ

ʓ
 ɼ

ʃ
ʗ

 ʊ
ʆ

ʏ
ɽʅ

ʀ
ʗ

ȾȮȞȼȰɇȵ ȽȻȷȬȮ Ƚ ȻȺȶȼɇȾȴȱȸ (CVD)
ʉʧʝʮʠʘʣʴʥʘʷ ʧʨʦʯʥʘʷ ʚʦʣʦʢʥʠʩʪʘʷ ʩʪʨʫʢʪʫʨʘ ʫʣʫʯʰʘʝʪ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʘʟʨʫʰʝʥʠʶ.
ʆʥʦ ʠʤʝʝʪ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʧʨʠʤʝʥʝʥʠʷ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʪʨʝʙʫʝʤʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ.

ʊʆʂɸʈʅɸʗ ʆɹʈɸɹʆʊʂɸ

#

#

ʈɽʂʆʄɽʅɼɸʎʀʀ ʇʆ ɺʓɹʆʈʋ

ISO ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷʆʙʨʘʙʘʪʳʚʘʝʤʳʡ 
ʤʘʪʝʨʠʘʣ

ʈʝʞʠʤ 
ʨʝʟʘʥʠʷ

ʈʝʢʦʤʝʥʜʫʝʤʦʝ 
ʧʦʢʨʳʪʠʝ

ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʩʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ
(ʤ/ʤʠʥ)

ʉʪʘʣʴ

ʅʝʧʨʝʨʳʚʥʦʝ 
ʨʝʟʘʥʠʝ

ʇʨʝʨʳʚʠʩʪʦʝ 
ʨʝʟʘʥʠʝ

ʅʝʨʞʘʚʝʶʱʘʷ 
ʩʪʘʣʴ

ʅʝʧʨʝʨʳʚʥʦʝ 
ʨʝʟʘʥʠʝ

ʅʝʧʨʝʨʳʚʥʦʝ ʠ  
ʇʨʝʨʳʚʠʩʪʦʝ 

ʨʝʟʘʥʠʝ

ʏʫʛʫʥ 
ʂʦʚʢʠʡ ʯʫʛʫʥ

ʅʝʧʨʝʨʳʚʥʦʝ 
ʨʝʟʘʥʠʝ

ʇʨʝʨʳʚʠʩʪʦʝ 
ʨʝʟʘʥʠʝ

ɾʘʨʦʧʨʦʯʥʳʝ 
ʩʧʣʘʚʳ

ʅʝʧʨʝʨʳʚʥʦʝ ʠ  
ʇʨʝʨʳʚʠʩʪʦʝ ʨʝʟʘʥʠʝ

ɿʘʧʘʪʝʥʪʦʚʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ

ɿʘʧʘʪʝʥʪʦʚʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ

ɺʟʘʠʤʦʩʚʷʟʴ ʩʣʦʝʚ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʥʘ 
ʥʘʥʦ-ʫʨʦʚʥʝ, ʦʙʝʩʧʝʯʠʚʘʷ ʯʨʝʟʚʳʯʘʡʥʦ 
ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʮʝʧʣʝʥʠʷ ʩʣʦʶ 
TOUGH GRIP ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʠʩʢʘ 
ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʪʩʣʘʠʚʘʥʠʷ.

ɹʣʘʛʦʜʘʨʷ ʦʧʪʠʤʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʨʦʩʪʘ 
ʢʨʠʩʪʘʣʣʦʚ, ʥʘʥʦ-ʪʝʢʩʪʫʨʠʨʦʚʘʥʥʦʝ 
ʧʦʢʨʳʪʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʧʨʝʚʟʦʡʜʝʥʥʫʶ 
ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʠ ʟʘʱʠʪʫ ʦʪ ʩʢʦʣʦʚ.

ʊʝʭʥʦʣʦʛʠʷ Tough Grip

ʊʝʭʥʦʣʦʛʠʷ Nano-Texture ʧʦʢʨʳʪʠʷ

ʉʨʘʚʥʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ Tough grip
ʉʪʘʥʜʘʨʪʥʳʝ ʪʦʣʩʪʳʝ ʩʣʦʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ 
ʧʦʜʚʝʨʞʝʥʥʦʩʪʴ ʵʬʬʝʢʪʫ ʦʪʩʣʘʠʚʘʥʠʷ.

ɹʦʣʴʰʝʝ ʩʢʘʣʳʚʘʥʠʝ ʠ ʦʪʩʣʘʠʚʘʥʠʝ ʧʦʢʨʳʪʠʷ

ʊʨʘʜʠʮʠʦʥʥʘʷ A ʊʨʘʜʠʮʠʦʥʥʘʷ B ʊʨʘʜʠʮʠʦʥʥʘʷ C

ʇʦʢʨʳʪʠʝ Nano-texture

ʇʦʢʨʳʪʠʝ Nano-texture

ʉʧʝʮʠʘʣʴʥʘʷ ʪʚʝʨʜʦʩʧʣʘʚʥʘʷ ʦʩʥʦʚʘ HRA91.0

ʉʣʦʡ Tough grip

ɼʦʩʪʠʛʘʝʪʩʷ ʩʦʯʝʪʘʥʠʝʤ ʥʦʚʝʡʰʠʭ ʪʝʭʥʦʣʦʛʠʡ 
ʥʘʥʝʩʝʥʠʷ ʧʦʢʨʳʪʠʡ.

ʆʩʦʙʦ ʪʦʣʩʪʦʝ ʧʦʢʨʳʪʠʝ Al2O3 .

ʊʨʘʜʠʮʠʦʥʥʘʷ Bʊʨʘʜʠʮʠʦʥʥʘʷ A

ʉʨʘʚʥʝʥʠʝ ʪʦʣʱʠʥʳ Al2O3
ɹʦʣʝʝ ʯʝʤ ʚʜʚʦʝ ʪʦʣʱʝ ʩʣʦʷ 
ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʦʢʨʳʪʠʷ Al2O3.

ʇʦʢʨʳʪʠʝ Nano-Texture
ʉʚʝʨʭ ʪʦʣʩʪʳʡ ʩʣʦʡ

ʇʦʢʨʳʪʠʝ Nano-Texture

ʉʧʝʮʠʘʣʴʥʘʷ ʪʚʝʨʜʦʩʧʣʘʚʥʘʷ ʦʩʥʦʚʘ HRA91.0

ʉʣʦʡ Tough grip

ʉʝʨʠʷ ʧʣʘʩʪʠʥ ISO ʜʣʷ ʪʦʢʘʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʯʫʛʫʥʘ
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UC5105 92.2 2.0 Ƅ

MC5005 91.0 2.2 Ƅ

UC5115 91.0 2.2 Ƅ

MC5015 91.0 2.2 Ƅ

UE6105 90.8 1.8
UE6110 90.3 2.0
UE6020 90.0 2.2
MC6025 90.2 2.2
UE6035 89.5 2.3
UH6400 89.5 2.3
MC7015 90.7 2.0
US7020 90.5 2.0
MC7025 89.4 2.4 Ƅ

US735 89.0 2.6 Ƅ

US905 92.2 2.0 Ƅ

MY5015 91.2 2.4 Ƅ

CNMG120416-MA(UE6110) CNMG120408-MP(MC6025)

210 180
0.3 0.25
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MC7015/MC7025

UE6110 MC6025

10        20 20        40

ʇ
ʃ

ɸʉ
ʊʀ

ʅ
ʓ

 ɼ
ʃ

ʗ
 ʊ

ʆ
ʏ

ɽʅ
ʀ

ʗ

ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʇʆʂʈʓʊʀʁ

ʇʈʀʄɽʈ ʇʈʀʄɽʅɽʅʀʗ

ʇʦʢʨʳʪʠʝ
ʆʩʥʦʚʘ ʉʣʦʡ ʧʦʢʨʳʪʠʷ

ʊʚʝʨʜʦʩʪʴ 
(HRA)

ʇʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ 
(ɻʇʘ) ʇʦʚʝʨʭʥʦʩʪʴ ʉʪʨʫʢʪʫʨʘ ʊʦʣʱʠʥʘ

TiCN-AI2O3 ʊʦʣʩʪʳʡ
TiCN-AI2O3 ʊʦʣʩʪʳʡ
TiCN-AI2O3 ʊʦʣʩʪʳʡ
TiCN-AI2O3 ʊʦʣʩʪʳʡ

ʇʨʦʯʥʘʷ TiCN-AI2O3-Ti ʩʪʨʫʢʪʫʨʘ ʊʦʣʩʪʳʡ
ʇʨʦʯʥʘʷ TiCN-AI2O3-Ti ʩʪʨʫʢʪʫʨʘ ʊʦʣʩʪʳʡ
ʇʨʦʯʥʘʷ TiCN-AI2O3-Ti ʩʪʨʫʢʪʫʨʘ ʊʦʣʩʪʳʡ
ʇʨʦʯʥʘʷ TiCN-AI2O3-Ti ʩʪʨʫʢʪʫʨʘ ʊʦʣʩʪʳʡ
ʇʨʦʯʥʘʷ TiCN-AI2O3-TiN ʊʦʣʩʪʳʡ
ʇʨʦʯʥʘʷ TiCN-AI2O3-Ti ʩʪʨʫʢʪʫʨʘ ʊʦʣʩʪʳʡ
ʇʨʦʯʥʘʷ TiCN-AI2O3-TiN ʊʦʥʢʠʡ
ʇʨʦʯʥʘʷ TiCN-AI2O3-TiN ʊʦʥʢʠʡ

TiCN-AI2O3-TiN ʊʦʥʢʠʡ
Ti ʩʪʨʫʢʪʫʨʘ ʊʦʥʢʠʡ

TiCN-AI2O3-TiN ʊʦʥʢʠʡ
TiCN-AI2O3-TiN ʊʦʥʢʠʡ

*1 ɻʇʘ = 102 ʢʛ/ʤʤ2

ʇʣʘʩʪʠʥa (ʇʦʢʨʳʪʠʝ)

ɿʘʛʦʪʦʚʢʘ

ʃʝʛʠʨʦʚʘʥʥʘʷ ʩʪʘʣʴ
(DIN 41CrMo4)

ʃʝʛʠʨʦʚʘʥʥʘʷ ʩʪʘʣʴ
(JIS-SCM435H)

ʈʝ
ʞ

ʠʤ
ʳ

 
ʨʝ

ʟʘ
ʥʠ

ʷ ʉʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ	(ʤ/ʤʠʥ)
ʇʦʜʘʯʘ	 (ʤʤ/ʦʙ)
ɻʣʫʙʠʥʘ ʨʝʟʘʥʠʷ	 (ʤʤ)
ʆʭʣʘʞʜʝʥʠʝ ʆʙʨʘʙʦʪʢʘ ʩ ʉʆɾ ʆʙʨʘʙʦʪʢʘ ʩ ʉʆɾ

ʈʝʟʫʣ ʪɹʘʪ

ʐʪʫʢ / ʦʩʪʨʠʝ ʐʪʫʢ / ʦʩʪʨʠʝ 

ʂʦʥʢʫʨʝʥʪ P10 ʧʦʢʨʳʪʠʝ ʂʦʥʢʫʨʝʥʪ P20 ʧʦʢʨʳʪʠʝ

ɹʣʘʛʦʜʘʨʷ UE6110 ʩʨʦʢ ʩʣʫʞʙʳ ʙʳʣ ʫʚʝʣʠʯʝʥ ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ. ɹʣʘʛʦʜʘʨʷ MC6025 ʩʨʦʢ ʩʣʫʞʙʳ ʙʳʣ ʫʚʝʣʠʯʝʥ ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ. 

ʊʦʥʢʠʡ ʩʣʦʡ, Nano-texture ʧʦʢʨʳʪʠʝ Al2O3

ɻʣʘʜʢʘʷ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ

ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʥʝʭʘʨʘʢʪʝʨʥʳʤ ʧʦʚʨʝʞʜʝʥʠʷʤ

ʇʨʦʯʥʳʡ, Nano-texture ʧʦʢʨʳʪʠʝ TiCN
ɺʳʩʦʢʘʷ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ

ʉʧʝʮʠʘʣʴʥʘʷ ʪʚʝʨʜʦʩʧʣʘʚʥʘʷ ʦʩʥʦʚʘ
ʉʪʦʡʢʦʩʪʴ ʢ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ 
ɿʘʱʠʪʘ ʦʪ ʩʢʦʣʦʚ

ʇʨʝʜʦʪʚʨʘʱʘʝʪ ʥʘʣʠʧʘʥʠʝ

MC7015/MC7025 ʜʦʩʪʠʛʘʝʪ 
ʩʪʘʙʠʣʴʥʦʡ ʚʳʩʦʢʦ 
ʵʬʬʝʢʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ 
ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ 
ʧʨʠ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʠ 
ʧʨʠ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ 
ʦʙʨʘʙʦʪʢʝ ʟʘ 
ʩʯʝʪ ʩʦʯʝʪʘʥʠʷ 
ʩʧʝʮʠʘʣʴʥʦʡ ʥʦʚʦʡ 
ʦʩʥʦʚʳ ʩ ʧʨʝʢʨʘʩʥʳʤ 
ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 
ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ 
ʠ ʧʨʦʯʥʦʛʦ ʧʦʢʨʳʪʠʷ CVD.

ʇʨʝʚʦʩʭʦʜʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ ʧʨʠ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʠ ʧʨʠ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʝ.
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ȾȮȞȼȰɇȵ ȽȻȷȬȮ Ƚ ȻȺȶȼɇȾȴȱȸ (PVD)
ʇʦʢʨʳʪʠʝ PVD ʫʚʝʣʠʯʠʚʘʝʪ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʠʥʩʪʨʫʤʝʥʪʘ.
ʇʦʢʨʳʪʠʝ ʠʥʩʪʨʫʤʝʥʪʘ ʩ ʦʩʪʨʦʡ ʨʝʞʫʱʝʡ ʢʨʦʤʢʦʡ ʚʦʟʤʦʞʥʦ ʙʝʟ ʦʩʣʘʙʣʝʥʠʷ ʠʣʠ ʠʟʤʝʥʝʥʠʷ ʢʘʯʝʩʪʚʘ ʛʨʘʥʠʮʳ ʦʩʥʦʚʳ.

ʊʆʂɸʈʅɸʗ ʆɹʈɸɹʆʊʂɸ
ʈɽʂʆʄɽʅɼɸʎʀʀ ʇʆ ɺʓɹʆʈʋ

ʆʙʨʘʙʘʪʳʚʘʝʤʳʡ 
ʤʘʪʝʨʠʘʣ

ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʧʦʢʨʳʪʠʷ

ʈʝʢʦʤʝʥʜʫʝʤʦʝ 
ʧʦʢʨʳʪʠʝ ISO ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ

ʉʪʘʣʴ
ʇʦʢʨʳʪʠʝ VP

ʇʦʢʨʳʪʠʝ UP

ʅʝʨʞʘʚʝʶʱʘʷ ʩʪʘʣʴ
ʇʦʢʨʳʪʠʝ VP

ʇʦʢʨʳʪʠʝ UP

K

ʏʫʛʫʥ ʇʦʢʨʳʪʠʝ VP

S

ɾʘʨʦʧʨʦʯʥʳʝ ʩʧʣʘʚʳ

ʇʦʢʨʳʪʠʝ AI-rich

ʇʦʢʨʳʪʠʝ VP

ʇʣʘʩʪʠʥʳ ISO ʜʣʷ ʪʦʢʘʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʪʨʫʜʥʦʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ
ʉʧʣʘʚ ʩ ʧʦʢʨʳʪʠʝʤ PVD ʊʚʝʨʜʳʡ ʩʧʣʘʚ (ʙʝʟ ʧʦʢʨʳʪʠʷ)

ʆʜʥʦʩʣʦʡʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʢʨʳʪʠʷ ʩ 
ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ Al-(Al,Ti)N

ʉʧʝʮʠʘʣʴʥʘʷ ʩʧʝʯʝʥʥʘʷ 
ʪʚʝʨʜʦʩʧʣʘʚʥʘʷ ʦʩʥʦʚʘ

ISO ʇʦʢʨʳʪʠʝ ʇʦʢʨʳʪʠʝ ʂʦʥʮʝʧʮʠʷ ʇʨʠʤʝʥʝʥʠʝ
ɺʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʡ ʩʧʣʘʚ ʩ 
ʧʦʚʳʰʝʥʥʦʡ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴʶ

ɾʘʨʦʧʨʦʯʥʳʡ ʩʧʣʘʚ 
ʌʠʥʠʰʥʘʷïʇʦʣʫʯʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 
ʜʣʷ ʦʙʱʝʡ ʦʙʨʘʙʦʪʢʠ

ɾʘʨʦʧʨʦʯʥʳʡ ʩʧʣʘʚ 
ʇʦʣʫʯʠʩʪʦʚʘʷïʏʝʨʥʦʚʘʷ ʦʙʨʘʙʦʪʢʘ

ISO ʇʦʢʨʳʪʠʝ ʇʦʢʨʳʪʠʝ ʂʦʥʮʝʧʮʠʷ ʇʨʠʤʝʥʝʥʠʝ

ʅʦʚʘʷ ʩʧʝʯʝʥʥʘʷ ʪʚʝʨʜʦʩʧʣʘʚʥʘʷ 
ʦʩʥʦʚʘ ʩ ʦʩʪʨʦʡ ʨʝʞʫʱʝʡ 
ʢʨʦʤʢʦʡ, ʚʳʩʦʢʘʷ ʩʪʦʡʢʦʩʪʴ ʢ 
ʠʟʥʦʩʫ ʠ ʦʙʨʘʟʦʚʘʥʠʶ ʪʨʝʱʠʥ

ʊʠʪʘʥʦʚʳʝ ʩʧʣʘʚʳ 
ʇʨʝʜʝʣʴʥʦʝ ʨʝʟʘʥʠʝ
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ʇʣʘʩʪʠʥa (ʇʦʢʨʳʪʠʝ)

ɿʘʛʦʪʦʚʢʘ

ʃʝʛʠʨʦʚʘʥʥʘʷ  
ʩʪʘʣʴ

ʅʝʨʞʘʚʝʶʱʘʷ ʩʪʘʣʴ (ɼʝʪʘʣʠ ʚʝʥʪʠʣʷʪʦʨʘ)

ʈʝ
ʞ

ʠʤ
ʳ

 
ʨʝ

ʟʘ
ʥʠ

ʷ ʉʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ	(ʤ/ʤʠʥ)
ʇʦʜʘʯʘ	 (ʤʤ/ʦʙ)
ɻʣʫʙʠʥʘ ʨʝʟʘʥʠʷ	 (ʤʤ)
ʆʭʣʘʞʜʝʥʠʝ ʆʙʨʘʙʦʪʢʘ ʩ ʉʆɾ ʆʙʨʘʙʦʪʢʘ ʩ ʉʆɾ

ʈʝʟʫʣ ʪɹʘʪ

ʇʈʀʄɽʈ ʇʈʀʄɽʅɽʅʀʗ

ʉɺʆʁʉʊɺɸ ʇʆʂʈʓʊʀʗ VP (MIRACLE)
ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʥʘʥʝʩʝʥʠʷ 
ʧʦʢʨʳʪʠʡ, ʪʝʭʥʦʣʦʛʠʷ VP (MIRACLE) (Al,Ti)N ʧʦʟʚʦʣʷʝʪ 
ʜʦʩʪʠʯʴ ʥʘʤʥʦʛʦ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʞʘʨʦʩʪʦʡʢʦʩʪʠ ʠ ʙʦʣʝʝ 
ʧʨʦʯʥʦʡ ʘʜʛʝʟʠʠ ʩʦ ʩʧʝʯʝʥʥʳʤ ʪʚʝʨʜʳʤ ʩʧʣʘʚʦʤ.
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 ʦ
ʢʠ
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ʠʷ

ʉʠʣʘ ʘʜʛʝʟʠʠ

ʇʦʢʨʳʪʠʝ ʢʦʥʢʫʨʝʥʪʘ

ʋʣʫʯʰʝʥʥʘʷ ʩʠʣʘ 
ʘʜʛʝʟʠʠ

ʋʣʫʯʰʝʥʥʘʷ ʪʝʨʤʦʩʪʦʡʢʦʩʪʴ

ʇʦʢʨʳʪʠʝ MIRACLE

ʇʣʘʩʪʠʥa (ʇʦʢʨʳʪʠʝ)

ɿʘʛʦʪʦʚʢʘ

Inconel 718 (ʐʪʠʬʪ) ɿʘʛʦʪʦʚʢʠ ʠʟ ʩʧʝʯʝʥʥʦʛʦ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʧʦʨʦʰʢʘ (FH655)

ʈʝ
ʞ

ʠʤ
ʳ

 
ʨʝ

ʟʘ
ʥʠ

ʷ ʉʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ	(ʤ/ʤʠʥ)
ʇʦʜʘʯʘ	 (ʤʤ/ʦʙ)
ɻʣʫʙʠʥʘ ʨʝʟʘʥʠʷ	 (ʤʤ)
ʆʭʣʘʞʜʝʥʠʝ ʆʙʨʘʙʦʪʢʘ ʩ ʉʆɾ ʆʙʨʘʙʦʪʢʘ ʩ ʉʆɾ

ʈʝʟʫʣ ʪɹʘʪ

ʐʪʫʢ / ʦʩʪʨʠʝ ʐʪʫʢ / ʦʩʪʨʠʝ 

ʐʪʫʢ / ʦʩʪʨʠʝ ʐʪʫʢ / ʦʩʪʨʠʝ 

ʂʦʥʢʫʨʝʥʪ P30 ʧʦʢʨʳʪʠʝ

ʂʣʘʩʩ M

VP15TF, ʩʢʦʣʦʚ ʥʝʪ.
ʇʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʪʘʙʠʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʠ ʩ 
ʙʦʣʝʝ ʙʦʣʴʰʠʤ ʩʨʦʢʦʤ ʩʣʫʞʙʳ.

ʉʪʨʫʞʢʦʣʦʤʘʪʝʣʴ MJ ʜʦʩʪʠʛʘʝʪ ʩʨʦʢ ʩʣʫʞʙʳ ʙʦʣʴʰʠʡ ʚ 1.5 ʨʘʟʘ.

(VP10RT)

(VP10RT) (VP05RT)

ʂʣʘʩʩ M

P20 ʪʚʝʨʜʦʩʧʣʘʚʥʳʡ 
ʠʥʩʪʨʫʤʝʥʪ ʢʦʥʢʫʨʝʥʪʦʚ

(ʂʣʘʩʩ M)

ʊʚʝʨʜʦʩʧʣʘʚʥʳʡ ʠʥʩʪʨʫʤʝʥʪ 
 ʩ ʧʦʢʨʳʪʠʝʤ, ʠʟʛʦʪʦʚʣʝʥʥʳʡ 

ʢʦʥʢʫʨʝʥʪʘʤʠ

K10 ʪʚʝʨʜʦʩʧʣʘʚʥʳʡ 
ʠʥʩʪʨʫʤʝʥʪ ʢʦʥʢʫʨʝʥʪʦʚ

(ʂʣʘʩʩ M)

MJ breaker

VP10RT ʜʦʩʪʠʛʘʝʪ ʩʨʦʢ ʩʣʫʞʙʳ, ʙʦʣʴʰʠʡ ʚ ʯʝʪʳʨʝ ʨʘʟʘ.
ʉʪʨʫʞʢʦʣʦʤʘʪʝʣʴ MJ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʝʢʨʘʩʥʳʡ ʦʪʚʦʜ 
ʩʪʨʫʞʢʠ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʝʥʥʳʡ ʩʨʦʢ ʩʣʫʞʙʳ.

ʉʪʨʫʞʢʦʣʦʤʘʪʝʣʴ MJ ʜʦʩʪʠʛʘʝʪ ʩʨʦʢ ʩʣʫʞʙʳ, ʙʦʣʴʰʠʡ ʚ ʧʷʪʴ ʨʘʟ.

MJ breaker MJ breaker
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ʆʧʪʠʤʠʟʠʨʦʚʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʧʣʘʚʘ ʠ ʩʧʝʮʠʘʣʴʥʦʝ ʩʚʷʟʫʶʱʝʝ ʚʝʱʝʩʪʚʦ ʫʣʫʯʰʘʶʪ ʢʘʢ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ 
ʪʘʢ ʠ ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ.
ʆʥʦ ʠʤʝʝʪ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʧʨʠʤʝʥʝʥʠʷ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʪʨʝʙʫʝʤʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ.
NX3035 ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ  ʉʆɾ.
NX2525 ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʙʝʟ ʉʆɾ.

ʊʆʂɸʈʅɸʗ ʆɹʈɸɹʆʊʂɸ
ʈɽʂʆʄɽʅɼɸʎʀʀ ʇʆ ɺʓɹʆʈʋ

ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʆɹʈɸɹʆʊʂʀ

ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʇʆʂʈʓʊʀʁ

ȸȱȾȬȷȷȺȶȱȼȬȸȴȶȬ
#

#

#

#

ʉʪʘʣʴ, ʅʝʧʨʝʨʳʚʥʦʝ ʨʝʟʘʥʠʝ (ʤʦʢʨʳʡ) ʉʪʘʣʴ, ʇʨʝʨʳʚʠʩʪʦʝ ʨʝʟʘʥʠʝ

ʀʟ
ʥʦ

ʩ ʧ
ʦ ʟ

ʘʜ
ʥʝ

ʡ ʧ
ʦʚ

ʝʨ
ʭʥ

ʦʩ
ʪʠ

 ( ʤ
ʤ)

ʀʟ
ʥʦ

ʩ ʧ
ʦ ʟ

ʘʜ
ʥʝ

ʡ ʧ
ʦʚ

ʝʨ
ʭʥ

ʦʩ
ʪʠ

 ( ʤ
ʤ)

ɺʨʝʤʷ ʦʙʨʘʙʦʪʢʠ (ʤʠʥ) ʂʦʣʠʯʝʩʪʚʦ ʫʜʘʨʦʚ

ɺʨʝʤʷ ʦʙʨʘʙʦʪʢʠ (ʤʠʥ)

ʏʫʛʫʥ, ʅʝʧʨʝʨʳʚʥʦʝ ʨʝʟʘʥʠʝ

<ʈʝʞʠʤʳ ʨʝʟʘʥʠʷ>
ɿʘʛʦʪʦʚʢʘ : DIN Ck45
ʇʣʘʩʪʠʥʘ : CNMG120408-''

vc=250ʤ/ʤʠʥ
ap=1.0ʤʤ
f=0.15ʤʤ/ʦʙ
ʆʙʨʘʙʦʪʢʘ ʩ ʉʆɾ
ʅʘʨʫʞʥʦʝ ʥʝʧʨʝʨʳʚʥʦʝ ʨʝʟʘʥʠʝ 

<ʈʝʞʠʤʳ ʨʝʟʘʥʠʷ>
ɿʘʛʦʪʦʚʢʘ : DIN 41CrMo4
ʇʣʘʩʪʠʥʘ : CNMG120408-''

vc=200ʤ/ʤʠʥ
ap=1.5ʤʤ
f=0.2ʤʤ/ʦʙ
ʆʙʨʘʙʦʪʢʘ ʩ ʉʆɾ
ʇʨʝʨʳʚʠʩʪʦʝ ʨʝʟʘʥʠʝ

<ʈʝʞʠʤʳ ʨʝʟʘʥʠʷ>
ɿʘʛʦʪʦʚʢʘ : DIN GG30
ʇʣʘʩʪʠʥʘ : CNMG120408
vc=100ʤ/ʤʠʥ
ap=1.5ʤʤ
f=0.3ʤʤ/ʦʙ
ʆʙʨʘʙʦʪʢʘ ʩ ʉʆɾ

ʂʝʨʤʝʪ ʩ ʧʦʢʨʳʪʠʝʤ P20, 
ʠʟʛʦʪʦʚʣʝʥʥʳʡ ʢʦʥʢʫʨʝʥʪʘʤʠ

ʂʝʨʤʝʪ ʙʝʟ ʧʦʢʨʳʪʠʷ 
P20, ʠʟʛʦʪʦʚʣʝʥʥʳʡ 
ʢʦʥʢʫʨʝʥʪʘʤʠ ʂʝʨʤʝʪ ʙʝʟ 

ʧʦʢʨʳʪʠʷ P20, 
ʠʟʛʦʪʦʚʣʝʥʥʳʡ 
ʢʦʥʢʫʨʝʥʪʘʤʠ 
ʂʝʨʤʝʪ ʩ 
ʧʦʢʨʳʪʠʝʤ P20, 
ʠʟʛʦʪʦʚʣʝʥʥʳʡ 
ʢʦʥʢʫʨʝʥʪʘʤʠ 

ʊʚʝʨʜʳʡ ʩʧʣʘʚ 
K10 ʢʦʥʢʫʨʝʥʪʘ

ʇʦʢʨʳʪʠʝ
ʆʩʥʦʚʘ

ʊʚʝʨʜʦʩʪʴ (HRA) ʇʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ 
(ɻʇʘ)

ʊʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ 
(ɺʪ/ʤĿK)*

ʊʝʧʣʦʚʦʝ ʨʘʩʰʠʨʝʥʠʝ  
(x 10-6/K)

*1 ɻʇʘ = 102 ʢʛ/ʤʤ2, 1ɺʪ/ʤ Ŀ K = 2.39 x 10-3 ʢʘʣ/ʩʤ Ŀ ʩʝʢ Ŀ r

ʆʙʨʘʙʘʪʳʚʘʝʤʳʡ 
ʤʘʪʝʨʠʘʣ ʈʝʞʠʤ ʨʝʟʘʥʠʷ ʈʝʢʦʤʝʥʜʫʝʤʦʝ 

ʧʦʢʨʳʪʠʝ ISO ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ

ʉʪʘʣʴ

ʅʝʧʨʝʨʳʚʥʦʝ 
ʨʝʟʘʥʠʝ

ʇʨʝʨʳʚʠʩʪʦʝ 
ʨʝʟʘʥʠʝ

ʏʫʛʫʥ
ʂʦʚʢʠʡ ʯʫʛʫʥ

ʌʠʥʠʰʥʘʷ

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʨʘʙʦʪʢʠ ʉʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ : vc  ɻʣʫʙʠʥʘ ʨʝʟʘʥʠʷ : ap
ʇʦʜʘʯʘ : f
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ʂʝʨʤʝʪ ʩ ʧʦʢʨʳʪʠʝʤ (ʧʦʢʨʳʪʠʝ PVD) ʦʙʣʘʜʘʝʪ ʧʨʝʢʨʘʩʥʦʡ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴʶ ʠ ʧʨʝʜʝʣʦʤ 
ʧʨʦʯʥʦʩʪʠ, ʠ ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʘʙʠʣʴʥʳʡ ʧʨʦʮʝʩʩ ʨʝʟʘʥʠʷ.

ʊʆʂɸʈʅɸʗ ʆɹʈɸɹʆʊʂɸ
ʈɽʂʆʄɽʅɼɸʎʀʀ ʇʆ ɺʓɹʆʈʋ

ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʆɹʈɸɹʆʊʂʀ

ȸȱȾȬȷȷȺȶȱȼȬȸȴȶȬ Ƚ ȻȺȶȼɇȾȴȱȸ
#

ʀʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʩ ʉʆɾ ʊʝʨʤʦʩʪʦʡʢʦʩʪʴ ʧʨʠ ʧʨʝʨʳʚʠʩʪʦʡ ʦʙʨʘʙʦʪʢʝ
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ɺʨʝʤʷ ʦʙʨʘʙʦʪʢʠ (ʤʠʥ)

<ʈʝʞʠʤʳ ʨʝʟʘʥʠʷ>
ɿʘʛʦʪʦʚʢʘ : DIN 41CrMo4 (HB230)
ʇʣʘʩʪʠʥʘ : CNMG120408-''

vc=300ʤ/ʤʠʥ
ap=0.5ʤʤ
f=0.2ʤʤ/ʦʙ
ʆʙʨʘʙʦʪʢʘ ʩ ʉʆɾ

<ʈʝʞʠʤʳ ʨʝʟʘʥʠʷ>
ɿʘʛʦʪʦʚʢʘ : DIN 41CrMo4 (HB230)
ʇʣʘʩʪʠʥʘ : CNMG120408-''

vc=200ʤ/ʤʠʥ
ap=2.0ʤʤ
f=0.3ʤʤ/ʦʙ
ʆʙʨʘʙʦʪʢʘ ʩ ʉʆɾ

ʊʨʘʜʠʮʠʦʥʥʘʷ 
ʤʝʪʘʣʣʦʢʝʨʘʤʠʢʘ

ʂʦʥʢʫʨʝʥʪ 
PVD 

ʧʦʢʨʳʪʠʝ A

ʊʨʘʜʠʮʠʦʥʥʘʷ 
ʤʝʪʘʣʣʦʢʝʨʘʤʠʢʘ

PVD ʤʝʪʘʣʣʦʢʝʨʘʤʠʢʘ 
A ʢʦʥʢʫʨʝʥʪʘ

ʆʙʨʘʙʘʪʳʚʘʝʤʳʡ 
ʤʘʪʝʨʠʘʣ ʈʝʞʠʤ ʨʝʟʘʥʠʷ ʈʝʢʦʤʝʥʜʫʝʤʦʝ 

ʧʦʢʨʳʪʠʝ ISO ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ

ʉʪʘʣʴ

ʅʝʧʨʝʨʳʚʥʦʝ 
ʨʝʟʘʥʠʝ

ʇʨʝʨʳʚʠʩʪʦʝ 
ʨʝʟʘʥʠʝ

ʏʫʛʫʥ  
ʂʦʚʢʠʡ ʯʫʛʫʥ ʌʠʥʠʰʥʘʷ

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʨʘʙʦʪʢʠ ʉʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ : vc  ɻʣʫʙʠʥʘ ʨʝʟʘʥʠʷ : ap
ʇʦʜʘʯʘ : f
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ʉʦʨʪʘ Uti ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʩʪʘʣʠ ʠ ʯʫʛʫʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʩʦʨʪʘ HTi ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 
ʜʣʷ ʯʝʨʥʳʭ ʠ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʯʫʛʫʥʘ. 

ʊʆʂɸʈʅɸʗ ʆɹʈɸɹʆʊʂɸ
ʈɽʂʆʄɽʅɼɸʎʀʀ ʇʆ ɺʓɹʆʈʋ

ȽȻȱɃȱȹɇȵ ȾȮȱȼȰɇȵ ȽȻȷȬȮ
#

ʆʙʨʘʙʘʪʳʚʘʝʤʳʡ ʤʘʪʝʨʠʘʣ ʈʝʢʦʤʝʥʜʫʝʤʦʝ ʧʦʢʨʳʪʠʝ ISO ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ

ʉʪʘʣʴ

ʅʝʨʞʘʚʝʶʱʘʷ ʩʪʘʣʴ

ʏʫʛʫʥ

ʎʚʝʪʥʳʝ ʄʝʪʘʣʣʳ

ɾʘʨʦʧʨʦʯʥʳʝ ʩʧʣʘʚʳ
ʊʠʪʘʥʦʚʳʝ ʩʧʣʘʚʳ

ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʇʆʂʈʓʊʀʁ

ʆʉʅʆɺʅʓɽ ʂʆʄʇʆʅɽʅʊʓ ʀ ʇʈʀʄɽʅɽʅʀɽ
ʈ ʩʝʨʠʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʪʘʣʝʡ, ʂ ʩʝʨʠʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʯʫʛʫʥʘ ʠ ʄ ʩʝʨʠʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʥʝʨʞʘʚʝʶʱʠʭ ʩʪʘʣʝʡ.

*1 ɻʇʘ = 102 ʢʛ/ʤʤ2, 1ɺʪ/ʤ Ŀ K = 2.39 x 10-3 ʢʘʣ/ʩʤ Ŀ ʩʝʢ Ŀ r

ISO ʇʦʢʨʳʪʠʝ ʊʚʝʨʜʦʩʪʴ 
(HRA)

ʊʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ
(ɺʪ/ʤĿK)*

ʊʝʧʣʦʚʦʝ 
ʨʘʩʰʠʨʝʥʠʝ
(x10-6/K)

ʄʦʜʫʣʴ ʖʥʛʘ
(ɻʇʘ)*

ʇʨʝʜʝʣ 
ʧʨʦʯʥʦʩʪʠ

(ɻʇʘ)*

ISO ʆʩʥʦʚʥʦʡ 
ʢʦʤʧʦʥʝʥʪ ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʆʙʨʘʙʘʪʳʚʘʝʤʳʡ 

ʤʘʪʝʨʠʘʣ

ʉʪʦʡʢʦʩʪʴ ʢ ʥʘʛʨʝʚʫ ʠ ʜʝʬʦʨʤʘʮʠʠ. ʋʛʣʝʨʦʜʠʩʪʘʷ ʩʪʘʣʴ, ʃʝʛʠʨʦʚʘʥʥʘʷ ʩʪʘʣʴ, 
ʅʝʨʞʘʚʝʶʱʘʷ ʩʪʘʣʴ ʠ ʏʫʛʫʥ

ɺʳʩʦʢʘʷ ʞʝʩʪʢʦʩʪʴ ʠ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ. ʏʫʛʫʥ, ʎʚʝʪʥʳʝ ʄʝʪʘʣʣʳ ʠ 
ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ

ɺʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʦʫʩʪʦʡʯʠʚʦʩʪʴ 
ʠ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ.

ɾʘʨʦʧʨʦʯʥʳʝ ʩʧʣʘʚʳ, 
ʊʠʪʘʥʦʚʳʝ ʩʧʣʘʚʳ
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( ʤ
/ʤ

ʠʥ
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ʀʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʠʥʩʪʨʫʤʝʥʪʘ (ʤʠʥ)

ʀʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʠʥʩʪʨʫʤʝʥʪʘ (ʤʠʥ)

V-T ɼʠʘʛʨʘʤʤʘ 
(ʇʦʢʨʳʪʠʝ P)

V-T ɼʠʘʛʨʘʤʤʘ 
(ʇʦʢʨʳʪʠʝ K)

#

#

<ʈʝʞʠʤʳ ʨʝʟʘʥʠʷ> ʉʫʭʦʝ
ɿʘʛʦʪʦʚʢʘ : DIN Ck45 220HB
ʉʪʘʥʜʘʨʪʥʘʷ ʩʪʦʡʢʦʩʪʴ : VB=0.3ʤʤ
ɻʣʫʙʠʥʘ ʨʝʟʘʥʠʷ : 1.5ʤʤ
ʇʦʜʘʯʘ : 0.3ʤʤ/ʦʙ
ɼʝʨʞʘʚʢʘ : CSBNR2525M43
ʇʣʘʩʪʠʥʘ : SNMG120408

<ʈʝʞʠʤʳ ʨʝʟʘʥʠʷ> ʉʫʭʦʝ
ɿʘʛʦʪʦʚʢʘ : DIN GG30 200HB
ʉʪʘʥʜʘʨʪʥʘʷ ʩʪʦʡʢʦʩʪʴ : VB=0.3ʤʤ
ɻʣʫʙʠʥʘ ʨʝʟʘʥʠʷ : 1.5ʤʤ
ʇʦʜʘʯʘ : 0.3ʤʤ/ʦʙ
ɼʝʨʞʘʚʢʘ : CSBNR2525M43
ʇʣʘʩʪʠʥʘ : SNMN120408 
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SF10
MF07
MF10
MF20

TF15

HTi10
TF15
MF10

TF15
MF20
MF30

HTi10 14.9 92.0 3.2 K10 % , ,

TF15 14.5 91.0 4.0 K20 % , %

SF10 14.9 92.7 3.8 K01 % , %

MF07 14.7 93.2 3.9 K01 % , %

MF10 14.6 93.0 4.0 K01 % , %

MF20 14.2 92.0 4.4 K10 , % %

MF30 13.7 90.7 4.3 K20 , % %
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ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʇʆʂʈʓʊʀʁ

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʩ ʦʩʥʦʚʥʳʤʠ ʚʠʜʘʤʠ ʩʧʝʯʝʥʥʦʛʦ ʪʚʝʨʜʦʛʦ ʩʧʣʘʚʘ, ʩʧʣʘʚʳ ʤʠʢʨʦʟʝʨʥʠʩʪʦʛʦ 
ʪʠʧʘ, ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʠ ʧʨʦʯʥʦʩʪʴ.

ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʆɹʈɸɹʆʊʂʀ

ȸȴȶȼȺȳȱȼȹȴȽȾɇȵ ȾȮȞȼȰɇȵ ȽȻȷȬȮ
(ȸɚəɚɗɔɞəɧɕ ɔəɝɞɜɟɘɑəɞ)
#

ʀʟ
ʥʦ

ʩ ʟ
ʘʜ
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ʠʠ

 ʬ
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ʟʳ
 ( ʤ

ʤ)

ɼʣʠʥʘ ʨʝʟʘʥʠʷ (ʤ)

ɹʈʉ ʩ Co

ɹʈʉ  
ʩ ʥʘʧʳʣʝʥʠʝʤ

<ʈʝʞʠʤʳ ʨʝʟʘʥʠʷ>
ɿʘʛʦʪʦʚʢʘ : ʐʪʘʤʧʦʚʘʷ ʩʪʘʣʴ (40HRC)
ʀʥʩʪʨʫʤʝʥʪ :& ʤʤ,4-ʭ ʟʫʙʳʝ
ʋʛʦʣ ʥʘʢʣʦʥʘ ʟʫʙʴʝʚ : 30Á
vc=30ʤ/ʤʠʥ
n=1,600ʤ/ʤʠʥ-1

fz=0.02ʤʤ/ʟʫʙ
vf=128ʤʤ/ʤʠʥ
ɻʣʫʙʠʥʘ ʨʝʟʘʥʠʷ ʚ ʦʩʝʚʦʤ ʥʘʧʨʘʚʣʝʥʠʠ=9.0ʤʤ
ɻʣʫʙʠʥʘ ʨʝʟʘʥʠʷ ʚ ʨʘʜʠʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ=0.6ʤʤ
ʇʦʧʫʪʥʦʝ ʬʨʝʟʝʨʦʚʘʥʠʝ, ʉʫʭʦʝ

* 1 ɻʇʘ=102 ʢʛ/ʤʤ2

** ʇʦʩʣʝ HIP

ʀʥʩʪʨʫʤʝʥʪ ʈʝʢʦʤʝʥʜʫʝʤʳʡ ʩʧʣʘʚ ʆʙʨʘʙʘʪʳʚʘʝʤʳʡ  
ʤʘʪʝʨʠʘʣ

ʉʚʝʨʣʦ PCB ʅʝʤʝʪʘʣʣʠʯʝʩʢʠʡ  
ʤʘʪʝʨʠʘʣ

ʊʚʝʨʜʦʩʧʣʘʚʥʳʝ ʩʚʝʨʣʘ ʉʪʘʣʴ Ŀ ʏʫʛʫʥ

ʄʦʥʦʣʠʪʥʳʝ ʢʦʥʮʝʚʳʝ ʬʨʝʟʳ ʉʪʘʣʴ Ŀ ʏʫʛʫʥ

ɿʫʙʦʨʝʟʥʘʷ ʯʝʨʚʷʯʥʘʷ ʬʨʝʟʘ 
ʈʘʟʚʝʨʪʢʘ  

ʄʝʪʯʠʢ ʠ ʪ.ʜ.
ʉʪʘʣʴ Ŀ ʏʫʛʫʥ, ʠ ʪ. ʜ.

ʇʦʢʨʳʪʠʝ
ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʢʨʳʪʠʡ ** 

ISO ʀʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʉʦʧʨʦʪʠʚʣʝʥʠʝ 
ʨʘʟʨʫʰʝʥʠʶ

ʂʦʨʨʦʟʠʦʥʥʘʷ 
ʩʪʦʡʢʦʩʪʴʋʜʝʣʴʥʳʡ ʚʝʩ ʊʚʝʨʜʦʩʪʴ (HRA) ʇʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ(ɻʇʘ)*
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ʩʪʨʫʞʢʦʣʦʤ  
ʠ ʨʠʩ.

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɻʝʦʤʝʪʨʠʷ ʧʦʧʝʨʝʯʥʦʛʦ  
ʩʝʯʝʥʠʷ 

ʈʦʤʙʠʯʝʩʢʘʷ 80Á ʈʦʤʙʠʯʝʩʢʘʷ 55Á ʂʚʘʜʨʘʪʥʘʷ 90Á ʊʨʝʫʛʦʣʴʥʘʷ 60Á ʈʦʤʙʠʯʝʩʢʘʷ 35Á ʊʨʠʛʦʥʘʣʴʥʘʷ 80Á ʂʨʫʛʣʘʷ
ʆʙʦʟʥʘʯʝʥʠʝ 

ʩʪʨʫʞʢʦʣʦʤʘ ʠ 
ʬʦʨʤʘ ʢʘʥʘʚʢʠ

ʇʝʨʚʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʜʣʷ ʬʠʥʠʰʥʦʡ ʦʙʨʘʙʦʪʢʠ 
ʫʛʣʝʨʦʜʠʩʪʳʭ, ʣʝʛʠʨʦʚʘʥʥʳʭ ʠ ʥʝʨʞʘʚʝʶʱʠʭ ʩʪʘʣʝʡ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʋʩʪʦʡʯʠʚʳʡ ʢʦʥʪʨʦʣʴ ʩʪʨʫʞʢʦʜʨʦʙʣʝʥʠʷ ʧʨʠ ʤʘʣʳʭ ʛʣʫʙʠʥʘʭ ʨʝʟʘʥʠʷ.

ɸʣ ʪɹʝʨʥʘʪʠʚʥʳʡ ʩʪʨʫʞʢʦʣʦʤ ʜʣʷ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 
ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʋʩʪʦʡʯʠʚʳʡ ʢʦʥʪʨʦʣʴ ʩʪʨʫʞʢʦʜʨʦʙʣʝʥʠʷ ʧʨʠ ʤʘʣʳʭ ʛʣʫʙʠʥʘʭ ʨʝʟʘʥʠʷ.
ʆʩʪʨʘʷ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ ʜʘʝʪ ʥʘʠʣʫʯʰʝʝ ʢʘʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʠ.
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ʠʥ

ʠʰ
ʥʘ

ʷ 
ʦʙ

ʨʘ
ʙʦ

ʪʢ
ʘ

ʇʝʨʚʳʡ ʚʳʙʦʨ ʜʣʷ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 
ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʕʬʬʝʢʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʧʨʠʣʠʧʘʶʱʝʡ ʩʪʨʫʞʢʦʡ.
ʇʨʠʛʦʜʥʘ ʜʣʷ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ.

ʇʝʨʚʳʡ ʚʳʙʦʨ ʜʣʷ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ, 
ʪʨʫʜʥʦ ʧʦʜʜʘʶʱʠʭʩʷ ʨʝʟʘʥʠʶ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʀʜʝʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʞʘʨʦʧʨʦʯʥʳʭ ʠ ʪʠʪʘʥʦʚʳʭ ʩʧʣʘʚʦʚ.
ʆʩʪʨʘʷ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ ʜʘʝʪ ʭʦʨʦʰʝʝ ʢʘʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʠ.
ʀʟʦʛʥʫʪʘʷ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʣʘʚʥʳʡ ʦʪʚʦʜ ʩʪʨʫʞʢʠ.

ɸʣ ʪɹʝʨʥʘʪʠʚʥʳʡ ʩʪʨʫʞʢʦʣʦʤ ʜʣʷ ʬʠʥʠʰʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʪʘʣʝʡ 
ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʉʤʝʥʥʳʝ ʨʝʞʫʱʠʝ ʧʣʘʩʪʠʥʢʠ ʢʣʘʩʩʘ G ʧʨʠʛʦʜʥʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 
ʟʘʛʦʪʦʚʦʢ ʩ ʞʝʩʪʢʠʤʠ ʜʦʧʫʩʢʘʤʠ ʥʘ ʨʘʟʤʝʨʳ.
ʋʩʪʦʡʯʠʚʳʡ ʢʦʥʪʨʦʣʴ ʩʪʨʫʞʢʦʜʨʦʙʣʝʥʠʷ ʧʨʠ ʤʘʣʳʭ ʛʣʫʙʠʥʘʭ ʨʝʟʘʥʠʷ.

ʊʦʯʥʘʷ ʬʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʋʟʢʠʡ ʩʪʨʝʣʦʚʠʜʥʳʡ ʩʪʨʫʞʢʦʣʦʤ ʜʣʷ ʭʦʨʦʰʝʛʦ ʩʪʨʫʞʢʦʜʨʦʙʣʝʥʠʷ.
ʆʩʪʨʘʷ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ ʜʘʝʪ ʭʦʨʦʰʝʝ ʢʘʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʠ.

ʌʠʥʠʰʥʘʷ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʉʪʨʝʣʦʚʠʜʥʳʡ ʩʪʨʫʞʢʦʣʦʤ ʢʦʥʪʨʦʣʠʨʫʝʪ ʩʭʦʜ ʩʪʨʫʞʢʠ.
ʆʩʪʨʘʷ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ ʜʘʝʪ ʭʦʨʦʰʝʝ ʢʘʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʠ.

ʏ
ʠʩ

ʪʦ
ʚʘ

ʷ 
ʦʙ

ʨʘ
ʙʦ

ʪʢ
ʘ

ʇʝʨʚʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʜʣʷ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ  
ʫʛʣʝʨʦʜʠʩʪʳʭ, ʣʝʛʠʨʦʚʘʥʥʳʭ ʠ ʥʝʨʞʘʚʝʶʱʠʭ ʩʪʘʣʝʡ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʇʨʝʚʦʩʭʦʜʥʳʡ ʢʦʥʪʨʦʣʴ ʩʪʨʫʞʢʦʜʨʦʙʣʝʥʠʷ ʥʘ ʤʘʣʳʭ ʛʣʫʙʠʥʘʭ ʨʝʟʘʥʠʷ.

ʇʝʨʚʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʜʣʷ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 
ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ
ɺʳʩʦʢʦʪʦʯʥʳʡ ʜʚʫʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ ʄ-ʢʣʘʩʩʘ.
ʉʪʘʙʠʣʴʥʦʝ ʩʪʨʫʞʢʦʜʨʦʙʣʝʥʠʝ ʧʨʠ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʝ.
ʉʪʨʫʞʢʦʣʦʤ ʩ ʚʳʩʦʢʠʤ ʧʝʨʝʜʥʠʤ ʫʛʣʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʧʨʝʚʦʩʭʦʜʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʦʙʨʘʟʦʚʘʥʠʝʤ ʟʘʫʩʝʥʮʝʚ.

ʇʃɸʉʊʀʅʓ ʉ ʆʊʈʀʎɸʊɽʃʔʅʓʄ ɿɸɼʅʀʄ ʋɻʃʆʄ ʀ ʆʊɺɽʈʉʊʀɽʄ

ȶȷȬȽȽȴɀȴȶȬɂȴɋ ȽȾȼȿȲȶȺȷȺȸȺȮ
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ʩʪʨʫʞʢʦʣʦʤ  
ʠ ʨʠʩ.

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɻʝʦʤʝʪʨʠʷ ʧʦʧʝʨʝʯʥʦʛʦ  
ʩʝʯʝʥʠʷ 

ʈʦʤʙʠʯʝʩʢʘʷ 80Á ʈʦʤʙʠʯʝʩʢʘʷ 55Á ʂʚʘʜʨʘʪʥʘʷ 90Á ʊʨʝʫʛʦʣʴʥʘʷ 60Á ʈʦʤʙʠʯʝʩʢʘʷ 35Á ʊʨʠʛʦʥʘʣʴʥʘʷ 80Á ʂʨʫʛʣʘʷ
ʆʙʦʟʥʘʯʝʥʠʝ 

ʩʪʨʫʞʢʦʣʦʤʘ ʠ 
ʬʦʨʤʘ ʢʘʥʘʚʢʠ

ʇʝʨʚʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʜʣʷ ʬʠʥʠʰʥʦʡ ʦʙʨʘʙʦʪʢʠ 
ʫʛʣʝʨʦʜʠʩʪʳʭ, ʣʝʛʠʨʦʚʘʥʥʳʭ ʠ ʥʝʨʞʘʚʝʶʱʠʭ ʩʪʘʣʝʡ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʋʩʪʦʡʯʠʚʳʡ ʢʦʥʪʨʦʣʴ ʩʪʨʫʞʢʦʜʨʦʙʣʝʥʠʷ ʧʨʠ ʤʘʣʳʭ ʛʣʫʙʠʥʘʭ ʨʝʟʘʥʠʷ.

ɸʣ ʪɹʝʨʥʘʪʠʚʥʳʡ ʩʪʨʫʞʢʦʣʦʤ ʜʣʷ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 
ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʋʩʪʦʡʯʠʚʳʡ ʢʦʥʪʨʦʣʴ ʩʪʨʫʞʢʦʜʨʦʙʣʝʥʠʷ ʧʨʠ ʤʘʣʳʭ ʛʣʫʙʠʥʘʭ ʨʝʟʘʥʠʷ.
ʆʩʪʨʘʷ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ ʜʘʝʪ ʥʘʠʣʫʯʰʝʝ ʢʘʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʠ.
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ʇʝʨʚʳʡ ʚʳʙʦʨ ʜʣʷ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 
ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʕʬʬʝʢʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʧʨʠʣʠʧʘʶʱʝʡ ʩʪʨʫʞʢʦʡ.
ʇʨʠʛʦʜʥʘ ʜʣʷ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ.

ʇʝʨʚʳʡ ʚʳʙʦʨ ʜʣʷ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ, 
ʪʨʫʜʥʦ ʧʦʜʜʘʶʱʠʭʩʷ ʨʝʟʘʥʠʶ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʀʜʝʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʞʘʨʦʧʨʦʯʥʳʭ ʠ ʪʠʪʘʥʦʚʳʭ ʩʧʣʘʚʦʚ.
ʆʩʪʨʘʷ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ ʜʘʝʪ ʭʦʨʦʰʝʝ ʢʘʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʠ.
ʀʟʦʛʥʫʪʘʷ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʣʘʚʥʳʡ ʦʪʚʦʜ ʩʪʨʫʞʢʠ.

ɸʣ ʪɹʝʨʥʘʪʠʚʥʳʡ ʩʪʨʫʞʢʦʣʦʤ ʜʣʷ ʬʠʥʠʰʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʪʘʣʝʡ 
ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʉʤʝʥʥʳʝ ʨʝʞʫʱʠʝ ʧʣʘʩʪʠʥʢʠ ʢʣʘʩʩʘ G ʧʨʠʛʦʜʥʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 
ʟʘʛʦʪʦʚʦʢ ʩ ʞʝʩʪʢʠʤʠ ʜʦʧʫʩʢʘʤʠ ʥʘ ʨʘʟʤʝʨʳ.
ʋʩʪʦʡʯʠʚʳʡ ʢʦʥʪʨʦʣʴ ʩʪʨʫʞʢʦʜʨʦʙʣʝʥʠʷ ʧʨʠ ʤʘʣʳʭ ʛʣʫʙʠʥʘʭ ʨʝʟʘʥʠʷ.

ʊʦʯʥʘʷ ʬʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʋʟʢʠʡ ʩʪʨʝʣʦʚʠʜʥʳʡ ʩʪʨʫʞʢʦʣʦʤ ʜʣʷ ʭʦʨʦʰʝʛʦ ʩʪʨʫʞʢʦʜʨʦʙʣʝʥʠʷ.
ʆʩʪʨʘʷ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ ʜʘʝʪ ʭʦʨʦʰʝʝ ʢʘʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʠ.

ʌʠʥʠʰʥʘʷ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʉʪʨʝʣʦʚʠʜʥʳʡ ʩʪʨʫʞʢʦʣʦʤ ʢʦʥʪʨʦʣʠʨʫʝʪ ʩʭʦʜ ʩʪʨʫʞʢʠ.
ʆʩʪʨʘʷ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ ʜʘʝʪ ʭʦʨʦʰʝʝ ʢʘʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʠ.
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ʇʝʨʚʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʜʣʷ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ  
ʫʛʣʝʨʦʜʠʩʪʳʭ, ʣʝʛʠʨʦʚʘʥʥʳʭ ʠ ʥʝʨʞʘʚʝʶʱʠʭ ʩʪʘʣʝʡ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʇʨʝʚʦʩʭʦʜʥʳʡ ʢʦʥʪʨʦʣʴ ʩʪʨʫʞʢʦʜʨʦʙʣʝʥʠʷ ʥʘ ʤʘʣʳʭ ʛʣʫʙʠʥʘʭ ʨʝʟʘʥʠʷ.

ʇʝʨʚʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʜʣʷ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 
ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ
ɺʳʩʦʢʦʪʦʯʥʳʡ ʜʚʫʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ ʄ-ʢʣʘʩʩʘ.
ʉʪʘʙʠʣʴʥʦʝ ʩʪʨʫʞʢʦʜʨʦʙʣʝʥʠʝ ʧʨʠ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʝ.
ʉʪʨʫʞʢʦʣʦʤ ʩ ʚʳʩʦʢʠʤ ʧʝʨʝʜʥʠʤ ʫʛʣʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʧʨʝʚʦʩʭʦʜʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʦʙʨʘʟʦʚʘʥʠʝʤ ʟʘʫʩʝʥʮʝʚ.
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ʩʪʨʫʞʢʦʣʦʤ  
ʠ ʨʠʩ.

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɻʝʦʤʝʪʨʠʷ ʧʦʧʝʨʝʯʥʦʛʦ  
ʩʝʯʝʥʠʷ 

ʈʦʤʙʠʯʝʩʢʘʷ 80Á ʈʦʤʙʠʯʝʩʢʘʷ 55Á ʂʚʘʜʨʘʪʥʘʷ 90Á ʊʨʝʫʛʦʣʴʥʘʷ 60Á ʈʦʤʙʠʯʝʩʢʘʷ 35Á ʊʨʠʛʦʥʘʣʴʥʘʷ 80Á ʂʨʫʛʣʘʷ
ʆʙʦʟʥʘʯʝʥʠʝ 

ʩʪʨʫʞʢʦʣʦʤʘ ʠ 
ʬʦʨʤʘ ʢʘʥʘʚʢʠ
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ʇʝʨʚʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʜʣʷ ʪʦʢʘʨʥʦʡ ʦʙʨʘʙʦʪʢʠ 
ʯʫʛʫʥʘ
ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʫʛʦʣ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʩʪʨʦʪʫ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ ʠ 
ʥʠʟʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʝʟʘʥʠʶ.

ʇʝʨʚʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʜʣʷ 
ʪʨʫʜʥʦʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ
ʋʣʫʯʰʝʥʥʳʡ ʦʪʚʦʜ ʩʪʨʫʞʢʠ ʧʨʠ ʛʣʫʙʠʥʝ ʨʝʟʘʥʠʷ ʤʝʥʴʰʝ 
ʫʛʣʦʚʦʛʦ ʨʘʜʠʫʩʘ.

ɼʣʷ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʫʛʣʝʨʦʜʠʩʪʳʭ, 
ʣʝʛʠʨʦʚʘʥʥʳʭ ʠ ʥʝʨʞʘʚʝʶʱʠʭ ʩʪʘʣʝʡ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʄʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʠ ʤʘʣʳʭ ʛʣʫʙʠʥʘʭ ʨʝʟʘʥʠʷ ʠ ʚʳʩʦʢʠʭ ʧʦʜʘʯʘʭ.
ʀʟʦʛʥʫʪʘʷ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʣʘʚʥʳʡ ʦʪʚʦʜ ʩʪʨʫʞʢʠ.
ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʟʘʛʦʪʦʚʦʢ ʚ ʜʠʘʧʘʟʦʥʝ ʪʚʝʨʜʦʩʪʠ ʧʦ ɹʨʠʥʝʣʣʶ 
160Ƅ250HB.

ɸʣ ʪɹʝʨʥʘʪʠʚʥʳʡ ʩʪʨʫʞʢʦʣʦʤ ʜʣʷ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 
ʫʛʣʝʨʦʜʠʩʪʳʭ ʠ ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʇʨʝʚʦʩʭʦʜʥʳʡ ʢʦʥʪʨʦʣʴ ʩʪʨʫʞʢʦʜʨʦʙʣʝʥʠʷ ʥʘ ʤʘʣʳʭ ʛʣʫʙʠʥʘʭ ʨʝʟʘʥʠʷ.
ɺʦʣʥʠʩʪʘʷ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ ʜʣʷ ʢʦʧʠʨʦʚʘʣʴʥʦʛʦ ʪʦʯʝʥʠʷ ʠ ʟʘʪʳʣʦʚʘʥʠʷ.
ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʟʘʛʦʪʦʚʦʢ ʚ ʜʠʘʧʘʟʦʥʝ ʪʚʝʨʜʦʩʪʠ ʧʦ ɹʨʠʥʝʣʣʶ 
200Ƅ300HB.

ʇʣʘʩʪʠʥʘ ʩ ʟʘʯʠʩʪʥʦʡ ʢʨʦʤʢʦʡ ʜʣʷ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 
ʫʛʣʝʨʦʜʠʩʪʳʭ ʠ ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ɿʘʯʠʩʪʥʳʝ ʧʣʘʩʪʠʥʳ ʜʦʧʫʩʢʘʶʪ ʨʘʙʦʪʫ ʥʘ ʫʜʚʦʝʥʥʳʭ ʧʦʜʘʯʘʭ.
ʂʦʥʩʪʨʫʢʮʠʷ ʩʪʨʫʞʢʦʣʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ 
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʫʣʫʯʰʝʥʥʦʝ ʢʘʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʝʡ.

ʇʝʨʚʳʡ ʚʳʙʦʨ ʜʣʷ ʣʝʛʢʦʛʦ ʨʝʟʘʥʠʷ ʟʘʛʦʪʦʚʦʢ ʠʟ 
ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʕʬʬʝʢʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʧʨʠʣʠʧʘʶʱʝʡ ʩʪʨʫʞʢʦʡ.
ʇʨʠʛʦʜʥʘ ʜʣʷ ʣʝʛʢʦʛʦ ʨʝʟʘʥʠʷ ʟʘʛʦʪʦʚʦʢ ʠʟ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ.

ɸʣ ʪɹʝʨʥʘʪʠʚʥʳʡ ʩʪʨʫʞʢʦʣʦʤ ʜʣʷ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 
ʫʛʣʝʨʦʜʠʩʪʳʭ ʠ ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʇʘʨʘʣʣʝʣʴʥʳʝ ʩʪʨʫʞʢʦʣʦʤ ʢʦʥʪʨʦʣʠʨʫʶʪ ʦʪʭʦʜ ʩʪʨʫʞʢʠ.
ʇʨʠʛʦʜʥʘ ʜʣʷ ʣʝʛʢʦʡ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʘʛʦʪʦʚʦʢ.
ʇʨʝʮʠʟʠʦʥʥʳʡ ʩʪʨʫʞʢʦʣʦʤ.

ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʇʘʨʘʣʣʝʣʴʥʳʡ ʩʪʨʫʞʢʦʣʦʤ.
ʇʨʝʚʦʩʭʦʜʥʳʡ ʢʦʪʨʦʣʴ ʩʪʨʫʞʢʦʜʨʦʙʣʝʥʠʷ ʥʘ ʥʠʟʢʠʭ ʠ ʩʨʝʜʥʠʭ 
ʧʦʜʘʯʘʭ.

ʇʝʨʚʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʜʣʷ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 
ʪʨʫʜʥʦʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʀʜʝʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʞʘʨʦʧʨʦʯʥʳʭ ʠ ʪʠʪʘʥʦʚʳʭ ʩʧʣʘʚʦʚ.
ʆʩʪʨʘʷ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ ʜʘʝʪ ʭʦʨʦʰʝʝ ʢʘʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʠ.
ʀʟʦʛʥʫʪʘʷ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʣʘʚʥʳʡ ʦʪʚʦʜ ʩʪʨʫʞʢʠ.
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ʩʪʨʫʞʢʦʣʦʤ  
ʠ ʨʠʩ.

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɻʝʦʤʝʪʨʠʷ ʧʦʧʝʨʝʯʥʦʛʦ  
ʩʝʯʝʥʠʷ 

ʈʦʤʙʠʯʝʩʢʘʷ 80Á ʈʦʤʙʠʯʝʩʢʘʷ 55Á ʂʚʘʜʨʘʪʥʘʷ 90Á ʊʨʝʫʛʦʣʴʥʘʷ 60Á ʈʦʤʙʠʯʝʩʢʘʷ 35Á ʊʨʠʛʦʥʘʣʴʥʘʷ 80Á ʂʨʫʛʣʘʷ
ʆʙʦʟʥʘʯʝʥʠʝ 

ʩʪʨʫʞʢʦʣʦʤʘ ʠ 
ʬʦʨʤʘ ʢʘʥʘʚʢʠ

ʏ
ʠʩ

ʪʦ
ʚʘ

ʷ 
ʦʙ

ʨʘ
ʙʦ

ʪʢ
ʘ

ʇʝʨʚʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʜʣʷ ʪʦʢʘʨʥʦʡ ʦʙʨʘʙʦʪʢʠ 
ʯʫʛʫʥʘ
ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʫʛʦʣ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʩʪʨʦʪʫ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ ʠ 
ʥʠʟʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʝʟʘʥʠʶ.

ʇʝʨʚʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʜʣʷ 
ʪʨʫʜʥʦʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ
ʋʣʫʯʰʝʥʥʳʡ ʦʪʚʦʜ ʩʪʨʫʞʢʠ ʧʨʠ ʛʣʫʙʠʥʝ ʨʝʟʘʥʠʷ ʤʝʥʴʰʝ 
ʫʛʣʦʚʦʛʦ ʨʘʜʠʫʩʘ.

ɼʣʷ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʫʛʣʝʨʦʜʠʩʪʳʭ, 
ʣʝʛʠʨʦʚʘʥʥʳʭ ʠ ʥʝʨʞʘʚʝʶʱʠʭ ʩʪʘʣʝʡ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʄʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʠ ʤʘʣʳʭ ʛʣʫʙʠʥʘʭ ʨʝʟʘʥʠʷ ʠ ʚʳʩʦʢʠʭ ʧʦʜʘʯʘʭ.
ʀʟʦʛʥʫʪʘʷ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʣʘʚʥʳʡ ʦʪʚʦʜ ʩʪʨʫʞʢʠ.
ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʟʘʛʦʪʦʚʦʢ ʚ ʜʠʘʧʘʟʦʥʝ ʪʚʝʨʜʦʩʪʠ ʧʦ ɹʨʠʥʝʣʣʶ 
160Ƅ250HB.

ɸʣ ʪɹʝʨʥʘʪʠʚʥʳʡ ʩʪʨʫʞʢʦʣʦʤ ʜʣʷ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 
ʫʛʣʝʨʦʜʠʩʪʳʭ ʠ ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʇʨʝʚʦʩʭʦʜʥʳʡ ʢʦʥʪʨʦʣʴ ʩʪʨʫʞʢʦʜʨʦʙʣʝʥʠʷ ʥʘ ʤʘʣʳʭ ʛʣʫʙʠʥʘʭ ʨʝʟʘʥʠʷ.
ɺʦʣʥʠʩʪʘʷ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ ʜʣʷ ʢʦʧʠʨʦʚʘʣʴʥʦʛʦ ʪʦʯʝʥʠʷ ʠ ʟʘʪʳʣʦʚʘʥʠʷ.
ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʟʘʛʦʪʦʚʦʢ ʚ ʜʠʘʧʘʟʦʥʝ ʪʚʝʨʜʦʩʪʠ ʧʦ ɹʨʠʥʝʣʣʶ 
200Ƅ300HB.

ʇʣʘʩʪʠʥʘ ʩ ʟʘʯʠʩʪʥʦʡ ʢʨʦʤʢʦʡ ʜʣʷ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 
ʫʛʣʝʨʦʜʠʩʪʳʭ ʠ ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ɿʘʯʠʩʪʥʳʝ ʧʣʘʩʪʠʥʳ ʜʦʧʫʩʢʘʶʪ ʨʘʙʦʪʫ ʥʘ ʫʜʚʦʝʥʥʳʭ ʧʦʜʘʯʘʭ.
ʂʦʥʩʪʨʫʢʮʠʷ ʩʪʨʫʞʢʦʣʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ 
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʫʣʫʯʰʝʥʥʦʝ ʢʘʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʝʡ.

ʇʝʨʚʳʡ ʚʳʙʦʨ ʜʣʷ ʣʝʛʢʦʛʦ ʨʝʟʘʥʠʷ ʟʘʛʦʪʦʚʦʢ ʠʟ 
ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʕʬʬʝʢʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʧʨʠʣʠʧʘʶʱʝʡ ʩʪʨʫʞʢʦʡ.
ʇʨʠʛʦʜʥʘ ʜʣʷ ʣʝʛʢʦʛʦ ʨʝʟʘʥʠʷ ʟʘʛʦʪʦʚʦʢ ʠʟ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ.

ɸʣ ʪɹʝʨʥʘʪʠʚʥʳʡ ʩʪʨʫʞʢʦʣʦʤ ʜʣʷ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 
ʫʛʣʝʨʦʜʠʩʪʳʭ ʠ ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʇʘʨʘʣʣʝʣʴʥʳʝ ʩʪʨʫʞʢʦʣʦʤ ʢʦʥʪʨʦʣʠʨʫʶʪ ʦʪʭʦʜ ʩʪʨʫʞʢʠ.
ʇʨʠʛʦʜʥʘ ʜʣʷ ʣʝʛʢʦʡ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʘʛʦʪʦʚʦʢ.
ʇʨʝʮʠʟʠʦʥʥʳʡ ʩʪʨʫʞʢʦʣʦʤ.

ʏʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʇʘʨʘʣʣʝʣʴʥʳʡ ʩʪʨʫʞʢʦʣʦʤ.
ʇʨʝʚʦʩʭʦʜʥʳʡ ʢʦʪʨʦʣʴ ʩʪʨʫʞʢʦʜʨʦʙʣʝʥʠʷ ʥʘ ʥʠʟʢʠʭ ʠ ʩʨʝʜʥʠʭ 
ʧʦʜʘʯʘʭ.

ʇʝʨʚʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʜʣʷ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 
ʪʨʫʜʥʦʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʀʜʝʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʞʘʨʦʧʨʦʯʥʳʭ ʠ ʪʠʪʘʥʦʚʳʭ ʩʧʣʘʚʦʚ.
ʆʩʪʨʘʷ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ ʜʘʝʪ ʭʦʨʦʰʝʝ ʢʘʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʠ.
ʀʟʦʛʥʫʪʘʷ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʣʘʚʥʳʡ ʦʪʚʦʜ ʩʪʨʫʞʢʠ.
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ʩʪʨʫʞʢʦʣʦʤ  
ʠ ʨʠʩ.

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɻʝʦʤʝʪʨʠʷ ʧʦʧʝʨʝʯʥʦʛʦ  
ʩʝʯʝʥʠʷ 

ʈʦʤʙʠʯʝʩʢʘʷ 80Á ʈʦʤʙʠʯʝʩʢʘʷ 55Á ʂʚʘʜʨʘʪʥʘʷ 90Á ʊʨʝʫʛʦʣʴʥʘʷ 60Á ʈʦʤʙʠʯʝʩʢʘʷ 35Á ʊʨʠʛʦʥʘʣʴʥʘʷ 80Á ʂʨʫʛʣʘʷ
ʆʙʦʟʥʘʯʝʥʠʝ 

ʩʪʨʫʞʢʦʣʦʤʘ ʠ 
ʬʦʨʤʘ ʢʘʥʘʚʢʠ
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ʘʷ

 ʦ
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ʢʘ ʇʝʨʚʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʜʣʷ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 
ʪʨʫʜʥʦʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ, ʆʜʥʦʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ  
(D ʊʠʧa, V ʊʠʧa).
ʆʩʪʨʘʷ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ ʜʘʝʪ ʭʦʨʦʰʝʝ ʢʘʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʠ.
ʀʜʝʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʞʘʨʦʧʨʦʯʥʳʭ ʠ ʪʠʪʘʥʦʚʳʭ ʩʧʣʘʚʦʚ.
ʀʟʦʛʥʫʪʘʷ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʣʘʚʥʳʡ ʦʪʚʦʜ ʩʪʨʫʞʢʠ.
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ʇʝʨʚʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʜʣʷ ʧʦʣʫʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 
ʫʛʣʝʨʦʜʠʩʪʳʭ ʠ ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʇʨʠʛʦʜʥʘ ʜʣʷ ʩʨʝʜʥʝʛʦ ʠ ʣʝʛʢʦʛʦ ʨʝʟʘʥʠʷ ʜʝʪʘʣʝʡ.
ɻʝʦʤʝʪʨʠʷ ʩʪʨʫʞʢʦʣʦʤʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʢʦʧʠʨʦʚʘʣʴʥʳʭ
ʦʧʝʨʘʮʠʡ ʠ ʣʝʚʦʛʦ ʪʦʯʝʥʠʷ.
ɻʝʦʤʝʪʨʠʷ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ ʨʘʟʨʘʙʦʪʘʥʘ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʦʩʪʨʦʪʳ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʨʘʟʨʫʰʝʥʠʶ.

ʇʝʨʚʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʜʣʷ ʧʦʣʫʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 
ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ
ɼʚʫʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ ʄ-ʢʣʘʩʩʘ.
ʆʧʪʠʤʘʣʴʥʘʷ ʛʝʦʤʝʪʨʠʠ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ, ʜʦʩʪʠʛʥʫʪʘʷ ʩ 
ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʝʪ 
ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʣʘʩʪʠʯʝʩʢʫʶ ʜʝʬʦʨʤʘʮʠʶ ʫʛʣʘ ʧʣʘʩʪʠʥʳ ʠ 
ʜʦʙʠʪʴʩʷ ʜʦʣʛʦʛʦ ʩʨʦʢʘ ʩʣʫʞʙʳ ʠʥʩʪʨʫʤʝʥʪʘ.

ʇʝʨʚʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʜʣʷ ʪʦʢʘʨʥʦʡ ʦʙʨʘʙʦʪʢʠ 
ʯʫʛʫʥʘ
ʆʧʪʠʤʘʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ ʦʩʪʨʦʪʳ ʠ ʧʨʦʯʥʦʩʪʠ ʧʝʨʝʜʥʝʡ ʢʨʦʤʢʠ   
ʜʣʷ ʦʙʱʝʛʦ ʧʨʠʤʝʥʝʥʠʷ.

ʇʝʨʚʳʡ ʚʳʙʦʨ ʜʣʷ ʩʨʝʜʥʝʛʦ ʨʝʟʘʥʠʷ ʟʘʛʦʪʦʚʦʢ ʠʟ 
ʥʝʨʞʘʚʝʶʱʝʡ ʠ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ
ʇʝʨʚʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʜʣʷ ʯʝʨʥʦʚʘʷ 
ʪʨʫʜʥʦʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʆʩʪʨʘʷ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ ʜʘʝʪ ʥʘʠʣʫʯʰʝʝ ʢʘʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʠ.

ɸʣ ʪɹʝʨʥʘʪʠʚʥʳʡ ʩʪʨʫʞʢʦʣʦʤ ʜʣʷ ʯʠʩʪʦʚʦʡ ʠ 
ʧʦʣʫʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ
ɼʚʫʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ ʄ-ʢʣʘʩʩʘ.
ɸʣ ʪɹʝʨʥʘʪʠʚʥʳʡ ʩʪʨʫʞʢʦʣʦʤ ʦʩʥʦʚʥʦʤʫ ʩʪʨʫʞʢʦʣʦʤʫ LM ʠ MM.
ʇʨʝʢʨʘʩʥʘʷ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ ʧʨʠ ʯʠʩʪʦʚʦʡ ʠ 
ʧʦʣʫʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʝ.

ɸʣ ʪɹʝʨʥʘʪʠʚʥʳʡ ʩʪʨʫʞʢʦʣʦʤ ʜʣʷ ʧʦʣʫʯʠʩʪʦʚʦʡ 
ʦʙʨʘʙʦʪʢʠ ʫʛʣʝʨʦʜʠʩʪʳʭ ʠ ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ 
ʇʝʨʚʳʡ ʚʳʙʦʨ ʜʣʷ ʣʝʛʢʦʛʦ ʨʝʟʘʥʠʷ ʟʘʛʦʪʦʚʦʢ  
ʠʟ ʯʫʛʫʥʘ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʈʝʞʫʱʘʷ ʢʨʦʤʢʘ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʫʛʣʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʦʯʥʦʝ ʨʝʟʘʥʠʝ.

ɸʣ ʪɹʝʨʥʘʪʠʚʥʳʡ ʩʪʨʫʞʢʦʣʦʤ ʜʣʷ ʧʦʣʫʯʠʩʪʦʚʦʡ 
ʦʙʨʘʙʦʪʢʠ ʫʛʣʝʨʦʜʠʩʪʳʭ ʠ ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ
ʇʝʨʚʳʡ ʚʳʙʦʨ ʜʣʷ ʯʝʨʥʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʟʘʛʦʪʦʚʦʢ 
ʠʟ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ 
ʞʝʩʪʢʦʩʪʴ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ.

ʉʪʘʥʜʘʨʪ ɸʣ ʪɹʝʨʥʘʪʠʚʥʳʡ ʩʪʨʫʞʢʦʣʦʤ ʜʣʷ ʧʦʣʫʯʠʩʪʦʚʦʡ 
ʦʙʨʘʙʦʪʢʠ ʫʛʣʝʨʦʜʠʩʪʳʭ ʠ ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ
ʇʝʨʚʳʡ ʚʳʙʦʨ ʜʣʷ ʩʨʝʜʥʝʛʦ ʨʝʟʘʥʠʷ ʟʘʛʦʪʦʚʦʢ ʠʟ ʯʫʛʫʥʘ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʧʨʦʯʥʦʩʪʴ 
ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ.

ʉʪʘʥʜʘʨʪ

ʇʃɸʉʊʀʅʓ ʉ ʆʊʈʀʎɸʊɽʃʔʅʓʄ ɿɸɼʅʀʄ ʋɻʃʆʄ ʀ ʆʊɺɽʈʉʊʀɽʄ

ȶȷȬȽȽȴɀȴȶȬɂȴɋ ȽȾȼȿȲȶȺȷȺȸȺȮ

ʋʛʣʝʨʦʜʠʩʪʘʷ ʩʪʘʣʴ Å ʃʝʛʠʨʦʚʘʥʥʘʷ ʩʪʘʣʴ

ʋʛʣʝʨʦʜʠʩʪʘʷ ʩʪʘʣʴ Å ʃʝʛʠʨʦʚʘʥʥʘʷ ʩʪʘʣʴ
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ɿʘʜʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ
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ɿʘʜʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ

ɿʘʜʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ

ʊʨʫʜʥʦʦʙʨʘʙʘʪʳʚʘʝʤʳʝ ʤʘʪʝʨʠʘʣʳ

ʋʛʣʝʨʦʜʠʩʪʘʷ ʩʪʘʣʴ Å ʃʝʛʠʨʦʚʘʥʥʘʷ ʩʪʘʣʴ
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ɿʘʜʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ
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ʅʝʨʞʘʚʝʶʱʘʷ ʩʪʘʣʴ
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ɿʘʜʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ

ʅʝʨʞʘʚʝʶʱʘʷ ʩʪʘʣʴ
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ɿʘʜʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ
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ʩʪʨʫʞʢʦʣʦʤ  
ʠ ʨʠʩ.

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɻʝʦʤʝʪʨʠʷ ʧʦʧʝʨʝʯʥʦʛʦ  
ʩʝʯʝʥʠʷ 

ʈʦʤʙʠʯʝʩʢʘʷ 80Á ʈʦʤʙʠʯʝʩʢʘʷ 55Á ʂʚʘʜʨʘʪʥʘʷ 90Á ʊʨʝʫʛʦʣʴʥʘʷ 60Á ʈʦʤʙʠʯʝʩʢʘʷ 35Á ʊʨʠʛʦʥʘʣʴʥʘʷ 80Á ʂʨʫʛʣʘʷ
ʆʙʦʟʥʘʯʝʥʠʝ 

ʩʪʨʫʞʢʦʣʦʤʘ ʠ 
ʬʦʨʤʘ ʢʘʥʘʚʢʠ

ʏʠ
ʩʪ

ʦʚ
ʘʷ

 ʦ
ʙʨ

ʘʙ
ʦʪ

ʢʘ ʇʝʨʚʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʜʣʷ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 
ʪʨʫʜʥʦʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ, ʆʜʥʦʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ  
(D ʊʠʧa, V ʊʠʧa).
ʆʩʪʨʘʷ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ ʜʘʝʪ ʭʦʨʦʰʝʝ ʢʘʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʠ.
ʀʜʝʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʞʘʨʦʧʨʦʯʥʳʭ ʠ ʪʠʪʘʥʦʚʳʭ ʩʧʣʘʚʦʚ.
ʀʟʦʛʥʫʪʘʷ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʣʘʚʥʳʡ ʦʪʚʦʜ ʩʪʨʫʞʢʠ.

ʇ
ʦʣ

ʫʯ
ʠʩ

ʪʦ
ʚʘ

ʷ 
ʦʙ

ʨʘ
ʙʦ

ʪʢ
ʘ

ʇʝʨʚʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʜʣʷ ʧʦʣʫʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 
ʫʛʣʝʨʦʜʠʩʪʳʭ ʠ ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʇʨʠʛʦʜʥʘ ʜʣʷ ʩʨʝʜʥʝʛʦ ʠ ʣʝʛʢʦʛʦ ʨʝʟʘʥʠʷ ʜʝʪʘʣʝʡ.
ɻʝʦʤʝʪʨʠʷ ʩʪʨʫʞʢʦʣʦʤʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʢʦʧʠʨʦʚʘʣʴʥʳʭ
ʦʧʝʨʘʮʠʡ ʠ ʣʝʚʦʛʦ ʪʦʯʝʥʠʷ.
ɻʝʦʤʝʪʨʠʷ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ ʨʘʟʨʘʙʦʪʘʥʘ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʦʩʪʨʦʪʳ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʨʘʟʨʫʰʝʥʠʶ.

ʇʝʨʚʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʜʣʷ ʧʦʣʫʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 
ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ
ɼʚʫʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ ʄ-ʢʣʘʩʩʘ.
ʆʧʪʠʤʘʣʴʥʘʷ ʛʝʦʤʝʪʨʠʠ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ, ʜʦʩʪʠʛʥʫʪʘʷ ʩ 
ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʝʪ 
ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʣʘʩʪʠʯʝʩʢʫʶ ʜʝʬʦʨʤʘʮʠʶ ʫʛʣʘ ʧʣʘʩʪʠʥʳ ʠ 
ʜʦʙʠʪʴʩʷ ʜʦʣʛʦʛʦ ʩʨʦʢʘ ʩʣʫʞʙʳ ʠʥʩʪʨʫʤʝʥʪʘ.

ʇʝʨʚʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʜʣʷ ʪʦʢʘʨʥʦʡ ʦʙʨʘʙʦʪʢʠ 
ʯʫʛʫʥʘ
ʆʧʪʠʤʘʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ ʦʩʪʨʦʪʳ ʠ ʧʨʦʯʥʦʩʪʠ ʧʝʨʝʜʥʝʡ ʢʨʦʤʢʠ   
ʜʣʷ ʦʙʱʝʛʦ ʧʨʠʤʝʥʝʥʠʷ.

ʇʝʨʚʳʡ ʚʳʙʦʨ ʜʣʷ ʩʨʝʜʥʝʛʦ ʨʝʟʘʥʠʷ ʟʘʛʦʪʦʚʦʢ ʠʟ 
ʥʝʨʞʘʚʝʶʱʝʡ ʠ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ
ʇʝʨʚʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʜʣʷ ʯʝʨʥʦʚʘʷ 
ʪʨʫʜʥʦʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʆʩʪʨʘʷ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ ʜʘʝʪ ʥʘʠʣʫʯʰʝʝ ʢʘʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʠ.

ɸʣ ʪɹʝʨʥʘʪʠʚʥʳʡ ʩʪʨʫʞʢʦʣʦʤ ʜʣʷ ʯʠʩʪʦʚʦʡ ʠ 
ʧʦʣʫʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ
ɼʚʫʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ ʄ-ʢʣʘʩʩʘ.
ɸʣ ʪɹʝʨʥʘʪʠʚʥʳʡ ʩʪʨʫʞʢʦʣʦʤ ʦʩʥʦʚʥʦʤʫ ʩʪʨʫʞʢʦʣʦʤʫ LM ʠ MM.
ʇʨʝʢʨʘʩʥʘʷ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ ʧʨʠ ʯʠʩʪʦʚʦʡ ʠ 
ʧʦʣʫʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʝ.

ɸʣ ʪɹʝʨʥʘʪʠʚʥʳʡ ʩʪʨʫʞʢʦʣʦʤ ʜʣʷ ʧʦʣʫʯʠʩʪʦʚʦʡ 
ʦʙʨʘʙʦʪʢʠ ʫʛʣʝʨʦʜʠʩʪʳʭ ʠ ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ 
ʇʝʨʚʳʡ ʚʳʙʦʨ ʜʣʷ ʣʝʛʢʦʛʦ ʨʝʟʘʥʠʷ ʟʘʛʦʪʦʚʦʢ  
ʠʟ ʯʫʛʫʥʘ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʈʝʞʫʱʘʷ ʢʨʦʤʢʘ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʫʛʣʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʦʯʥʦʝ ʨʝʟʘʥʠʝ.

ɸʣ ʪɹʝʨʥʘʪʠʚʥʳʡ ʩʪʨʫʞʢʦʣʦʤ ʜʣʷ ʧʦʣʫʯʠʩʪʦʚʦʡ 
ʦʙʨʘʙʦʪʢʠ ʫʛʣʝʨʦʜʠʩʪʳʭ ʠ ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ
ʇʝʨʚʳʡ ʚʳʙʦʨ ʜʣʷ ʯʝʨʥʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʟʘʛʦʪʦʚʦʢ 
ʠʟ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ 
ʞʝʩʪʢʦʩʪʴ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ.

ʉʪʘʥʜʘʨʪ ɸʣ ʪɹʝʨʥʘʪʠʚʥʳʡ ʩʪʨʫʞʢʦʣʦʤ ʜʣʷ ʧʦʣʫʯʠʩʪʦʚʦʡ 
ʦʙʨʘʙʦʪʢʠ ʫʛʣʝʨʦʜʠʩʪʳʭ ʠ ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ
ʇʝʨʚʳʡ ʚʳʙʦʨ ʜʣʷ ʩʨʝʜʥʝʛʦ ʨʝʟʘʥʠʷ ʟʘʛʦʪʦʚʦʢ ʠʟ ʯʫʛʫʥʘ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʧʨʦʯʥʦʩʪʴ 
ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ.
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ʩʪʨʫʞʢʦʣʦʤ  
ʠ ʨʠʩ.

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɻʝʦʤʝʪʨʠʷ ʧʦʧʝʨʝʯʥʦʛʦ  
ʩʝʯʝʥʠʷ 

ʈʦʤʙʠʯʝʩʢʘʷ 80Á ʈʦʤʙʠʯʝʩʢʘʷ 55Á ʂʚʘʜʨʘʪʥʘʷ 90Á ʊʨʝʫʛʦʣʴʥʘʷ 60Á ʈʦʤʙʠʯʝʩʢʘʷ 35Á ʊʨʠʛʦʥʘʣʴʥʘʷ 80Á ʂʨʫʛʣʘʷ
ʆʙʦʟʥʘʯʝʥʠʝ 

ʩʪʨʫʞʢʦʣʦʤʘ ʠ 
ʬʦʨʤʘ ʢʘʥʘʚʢʠ
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ʇʣʘʩʪʠʥʘ ʩ ʟʘʯʠʩʪʥʦʡ ʢʨʦʤʢʦʡ ʜʣʷ ʧʦʣʫʯʠʩʪʦʚʦʡ  
ʦʙʨʘʙʦʪʢʠ ʫʛʣʝʨʦʜʠʩʪʳʭ ʠ ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ɿʘʯʠʩʪʥʘʷ ʢʨʦʤʢʘ ʧʦʟʚʦʣʷʝʪ ʚ ʜʚʘ ʨʘʟʘ ʧʦʚʳʩʠʪʴ ʧʦʜʘʯʫ.
ʐʠʨʦʢʘʷ ʩʪʨʫʞʝʯʥʘʷ ʢʘʥʘʚʢʘ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʟʘʙʠʚʘʥʠʝ ʩʪʨʫʞʢʦʡ.

ɸʣ ʪɹʝʨʥʘʪʠʚʥʳʡ ʩʪʨʫʞʢʦʣʦʤ ʜʣʷ ʩʨʝʜʥʝʛʦ 
ʨʝʟʘʥʠʷ ʜʝʪʘʣʝʡ ʠʟ ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ 
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʇʘʨʘʣʣʝʣʴʥʳʝ ʩʪʨʫʞʢʦʣʦʤʳ ʢʦʥʪʨʦʣʠʨʫʶʪ ʦʪʭʦʜ ʩʪʨʫʞʢʠ.
ʇʨʠʛʦʜʥʘ ʜʣʷ ʣʝʛʢʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʨʝʟʘʥʠʷ ʟʘʛʦʪʦʚʦʢ.
ʌʘʩʦʥʥʳʡ ʩʪʨʫʞʢʦʣʦʤ.

ɸʣ ʪɹʝʨʥʘʪʠʚʥʳʡ ʩʪʨʫʞʢʦʣʦʤ ʜʣʷ ʧʦʣʫʯʠʩʪʦʚʦʡ 
ʦʙʨʘʙʦʪʢʠ ʫʛʣʝʨʦʜʠʩʪʳʭ ʠ ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʇʘʨʘʣʣʝʣʴʥʳʝ ʩʪʨʫʞʢʦʣʦʤʳ ʢʦʥʪʨʦʣʠʨʫʶʪ ʦʪʭʦʜ ʩʪʨʫʞʢʠ.
ʇʨʠʛʦʜʥʘ ʜʣʷ ʣʝʛʢʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʨʝʟʘʥʠʷ ʟʘʛʦʪʦʚʦʢ.

ʇʦʣʫʯʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʇʘʨʘʣʣʝʣʴʥʳʡ ʩʪʨʫʞʢʦʣʦʤ.
ʍʦʨʦʰʝʝ ʩʪʨʫʞʢʦʜʨʦʙʣʝʥʠʝ ʥʘ ʩʨʝʜʥʠʭ ʧʦʜʘʯʘʭ.
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ʇʝʨʚʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʜʣʷ ʧʦʣʫʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ  
ʫʛʣʝʨʦʜʠʩʪʳʭ ʠ ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ɼʣʷ ʧʨʝʨʳʚʠʩʪʦʛʦ ʨʝʟʘʥʠʷ ʠ ʫʜʘʣʝʥʠʷ ʢʦʨʢʠ.
ʇʨʝʚʦʩʭʦʜʥʦʝ ʩʦʯʝʪʘʥʠʝ ʧʨʦʯʥʦʩʪʠ ʠ ʞʝʩʪʢʦʩʪʠ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ.

ʇʝʨʚʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʜʣʷ ʯʝʨʥʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 
ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ. 
M ʢʣʘʩʩʘ ʜʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ. ʆʪʣʠʯʥʘʷ ʩʪʦʡʢʦʩʪʴ 
ʢ ʚʳʢʨʘʰʠʚʘʥʠʶ ʧʨʠ ʧʨʝʨʳʚʠʩʪʦʤ ʨʝʟʘʥʠʠ ʙʣʘʛʦʜʦʨʷ 
ʦʧʪʠʤʘʣʴʥʦʡ ʜʣʠʥʝ ʜʥʘ ʠ ʬʦʨʤʝ ʩʪʨʫʞʢʦʣʦʤʘ

ʇʝʨʚʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʜʣʷ ʪʦʯʝʥʠʷ ʯʫʛʫʥʘ
ʕʢʩʪʨʘ ʰʠʨʦʢʦʝ ʜʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ 
ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ ʜʣʷ ʧʨʝʨʳʚʠʩʪʦʛʦ ʨʝʟʘʥʠʷ ʠ ʪʦʯʝʥʠʷ ʧʦ ʢʦʨʢʝ.

ʇʝʨʚʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʣʦʞʥʦ 
ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ
ʕʢʩʪʨʘ ʰʠʨʦʢʦʝ ʜʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ 
ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ ʜʣʷ ʧʨʝʨʳʚʠʩʪʦʛʦ ʨʝʟʘʥʠʷ ʠ ʪʦʯʝʥʠʷ ʧʦ ʢʦʨʢʝ.

ʇʝʨʚʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʯʫʛʫʥʘ
ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪʥʳʡ ʩʪʨʫʞʢʦʣʦʤ. ʇʣʦʩʢʦʝ ʜʥʦ 
ʩʦʭʨʘʥʷʝʪ ʩʪʘʙʠʣʴʥʫʶ ʨʝʞʫʱʫʶ ʢʨʦʤʢʫ 

ʇʃɸʉʊʀʅʓ ʉ ʆʊʈʀʎɸʊɽʃʔʅʓʄ ɿɸɼʅʀʄ ʋɻʃʆʄ ʀ ʆʊɺɽʈʉʊʀɽʄ

ȶȷȬȽȽȴɀȴȶȬɂȴɋ ȽȾȼȿȲȶȺȷȺȸȺȮ
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ʩʪʨʫʞʢʦʣʦʤ  
ʠ ʨʠʩ.

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɻʝʦʤʝʪʨʠʷ ʧʦʧʝʨʝʯʥʦʛʦ  
ʩʝʯʝʥʠʷ 

ʈʦʤʙʠʯʝʩʢʘʷ 80Á ʈʦʤʙʠʯʝʩʢʘʷ 55Á ʂʚʘʜʨʘʪʥʘʷ 90Á ʊʨʝʫʛʦʣʴʥʘʷ 60Á ʈʦʤʙʠʯʝʩʢʘʷ 35Á ʊʨʠʛʦʥʘʣʴʥʘʷ 80Á ʂʨʫʛʣʘʷ
ʆʙʦʟʥʘʯʝʥʠʝ 

ʩʪʨʫʞʢʦʣʦʤʘ ʠ 
ʬʦʨʤʘ ʢʘʥʘʚʢʠ
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ʇʣʘʩʪʠʥʘ ʩ ʟʘʯʠʩʪʥʦʡ ʢʨʦʤʢʦʡ ʜʣʷ ʧʦʣʫʯʠʩʪʦʚʦʡ  
ʦʙʨʘʙʦʪʢʠ ʫʛʣʝʨʦʜʠʩʪʳʭ ʠ ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ɿʘʯʠʩʪʥʘʷ ʢʨʦʤʢʘ ʧʦʟʚʦʣʷʝʪ ʚ ʜʚʘ ʨʘʟʘ ʧʦʚʳʩʠʪʴ ʧʦʜʘʯʫ.
ʐʠʨʦʢʘʷ ʩʪʨʫʞʝʯʥʘʷ ʢʘʥʘʚʢʘ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʟʘʙʠʚʘʥʠʝ ʩʪʨʫʞʢʦʡ.

ɸʣ ʪɹʝʨʥʘʪʠʚʥʳʡ ʩʪʨʫʞʢʦʣʦʤ ʜʣʷ ʩʨʝʜʥʝʛʦ 
ʨʝʟʘʥʠʷ ʜʝʪʘʣʝʡ ʠʟ ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ 
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʇʘʨʘʣʣʝʣʴʥʳʝ ʩʪʨʫʞʢʦʣʦʤʳ ʢʦʥʪʨʦʣʠʨʫʶʪ ʦʪʭʦʜ ʩʪʨʫʞʢʠ.
ʇʨʠʛʦʜʥʘ ʜʣʷ ʣʝʛʢʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʨʝʟʘʥʠʷ ʟʘʛʦʪʦʚʦʢ.
ʌʘʩʦʥʥʳʡ ʩʪʨʫʞʢʦʣʦʤ.

ɸʣ ʪɹʝʨʥʘʪʠʚʥʳʡ ʩʪʨʫʞʢʦʣʦʤ ʜʣʷ ʧʦʣʫʯʠʩʪʦʚʦʡ 
ʦʙʨʘʙʦʪʢʠ ʫʛʣʝʨʦʜʠʩʪʳʭ ʠ ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʇʘʨʘʣʣʝʣʴʥʳʝ ʩʪʨʫʞʢʦʣʦʤʳ ʢʦʥʪʨʦʣʠʨʫʶʪ ʦʪʭʦʜ ʩʪʨʫʞʢʠ.
ʇʨʠʛʦʜʥʘ ʜʣʷ ʣʝʛʢʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʨʝʟʘʥʠʷ ʟʘʛʦʪʦʚʦʢ.

ʇʦʣʫʯʠʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʇʘʨʘʣʣʝʣʴʥʳʡ ʩʪʨʫʞʢʦʣʦʤ.
ʍʦʨʦʰʝʝ ʩʪʨʫʞʢʦʜʨʦʙʣʝʥʠʝ ʥʘ ʩʨʝʜʥʠʭ ʧʦʜʘʯʘʭ.
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ʇʝʨʚʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʜʣʷ ʧʦʣʫʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ  
ʫʛʣʝʨʦʜʠʩʪʳʭ ʠ ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ɼʣʷ ʧʨʝʨʳʚʠʩʪʦʛʦ ʨʝʟʘʥʠʷ ʠ ʫʜʘʣʝʥʠʷ ʢʦʨʢʠ.
ʇʨʝʚʦʩʭʦʜʥʦʝ ʩʦʯʝʪʘʥʠʝ ʧʨʦʯʥʦʩʪʠ ʠ ʞʝʩʪʢʦʩʪʠ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ.

ʇʝʨʚʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʜʣʷ ʯʝʨʥʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 
ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ. 
M ʢʣʘʩʩʘ ʜʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ. ʆʪʣʠʯʥʘʷ ʩʪʦʡʢʦʩʪʴ 
ʢ ʚʳʢʨʘʰʠʚʘʥʠʶ ʧʨʠ ʧʨʝʨʳʚʠʩʪʦʤ ʨʝʟʘʥʠʠ ʙʣʘʛʦʜʦʨʷ 
ʦʧʪʠʤʘʣʴʥʦʡ ʜʣʠʥʝ ʜʥʘ ʠ ʬʦʨʤʝ ʩʪʨʫʞʢʦʣʦʤʘ

ʇʝʨʚʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʜʣʷ ʪʦʯʝʥʠʷ ʯʫʛʫʥʘ
ʕʢʩʪʨʘ ʰʠʨʦʢʦʝ ʜʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ 
ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ ʜʣʷ ʧʨʝʨʳʚʠʩʪʦʛʦ ʨʝʟʘʥʠʷ ʠ ʪʦʯʝʥʠʷ ʧʦ ʢʦʨʢʝ.

ʇʝʨʚʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʣʦʞʥʦ 
ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ
ʕʢʩʪʨʘ ʰʠʨʦʢʦʝ ʜʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ 
ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ ʜʣʷ ʧʨʝʨʳʚʠʩʪʦʛʦ ʨʝʟʘʥʠʷ ʠ ʪʦʯʝʥʠʷ ʧʦ ʢʦʨʢʝ.

ʇʝʨʚʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʯʫʛʫʥʘ
ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪʥʳʡ ʩʪʨʫʞʢʦʣʦʤ. ʇʣʦʩʢʦʝ ʜʥʦ 
ʩʦʭʨʘʥʷʝʪ ʩʪʘʙʠʣʴʥʫʶ ʨʝʞʫʱʫʶ ʢʨʦʤʢʫ 
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ʩʪʨʫʞʢʦʣʦʤ  
ʠ ʨʠʩ.

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɻʝʦʤʝʪʨʠʷ ʧʦʧʝʨʝʯʥʦʛʦ  
ʩʝʯʝʥʠʷ 

ʈʦʤʙʠʯʝʩʢʘʷ 80Á ʈʦʤʙʠʯʝʩʢʘʷ 55Á ʂʚʘʜʨʘʪʥʘʷ 90Á ʊʨʝʫʛʦʣʴʥʘʷ 60Á ʈʦʤʙʠʯʝʩʢʘʷ 35Á ʊʨʠʛʦʥʘʣʴʥʘʷ 80Á ʂʨʫʛʣʘʷ
ʆʙʦʟʥʘʯʝʥʠʝ 

ʩʪʨʫʞʢʦʣʦʤʘ ʠ 
ʬʦʨʤʘ ʢʘʥʘʚʢʠ
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ɼʣʷ ʯʝʨʥʦʚʘʷ ʫʛʣʝʨʦʜʠʩʪʳʭ, ʣʝʛʠʨʦʚʘʥʥʳʭ ʠ 
ʥʝʨʞʘʚʝʶʱʠʭ ʩʪʘʣʝʡ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ɼʣʷ ʧʨʝʨʳʚʠʩʪʦʛʦ ʨʝʟʘʥʠʷ ʠ ʫʜʘʣʝʥʠʷ ʢʦʨʢʠ.
ʂʦʤʙʠʥʘʮʠʷ ʰʠʨʦʢʦʡ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ ʠ ʙʦʣʴʰʦʡ ʩʪʨʫʞʝʯʥʦʡ 
ʢʘʥʘʚʢʠ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʚʳʩʦʢʠʭ ʧʦʜʘʯʘʭ.

ʇʝʨʚʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʜʣʷ ʯʝʨʥʦʚʘʷ 
ʪʨʫʜʥʦʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ
ɼʚʫʭʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʇʨʝʚʦʩʭʦʜʥʦʝ ʩʦʯʝʪʘʥʠʝ ʧʨʦʯʥʦʩʪʠ ʠ ʞʝʩʪʢʦʩʪʠ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ.
ɻʝʦʤʝʪʨʠʷ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʜʣʷ ʚʳʩʦʢʦʡ 
ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ.
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ɸʣ ʪɹʝʨʥʘʪʠʚʥʳʡ ʩʪʨʫʞʢʦʣʦʤ ʜʣʷ ʪʷʞʝʣʦʛʦ 
ʨʝʟʘʥʠʷ ʜʝʪʘʣʝʡ ʤʷʛʢʠʭ ʠ ʥʝʨʞʘʚʝʶʱʠʭ ʩʪʘʣʝʡ
ʆʜʥʦʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʇʦʢʨʳʚʘʝʪ ʥʠʞʥʠʡ ʜʠʘʧʘʟʦʥ ʪʷʞʝʣʦʛʦ ʨʝʟʘʥʠʷ ʜʝʪʘʣʝʡ.
ʅʠʟʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʝʟʘʥʠʶ ʙʣʘʛʦʜʘʨʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ 
ʛʝʦʤʝʪʨʠʠ ʧʝʨʝʜʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʠʟʦʛʥʫʪʦʡ ʨʝʞʫʱʝʡ ʢʨʦʤʢʝ.
ɺʳʩʪʫʧʳ ʫʣʫʯʰʘʶʪ ʢʦʥʪʨʦʣʴ ʩʪʨʫʞʢʦʜʨʦʙʣʝʥʠʷ ʙʝʟ ʚʦʟʨʘʩʪʘʥʠʷ 
ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʨʝʟʘʥʠʶ.

ʇʝʨʚʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʜʣʷ ʯʝʨʥʦʚʦʡ ʦʙʨʘʙʦʪʢʠ  
ʫʛʣʝʨʦʜʠʩʪʳʭ ʠ ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ
ʆʜʥʦʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʇʦʢʨʳʚʘʝʪ ʩʨʝʜʥʠʡ ʜʠʘʧʘʟʦʥ ʪʷʞʝʣʦʛʦ ʨʝʟʘʥʠʷ ʜʝʪʘʣʝʡ.
ʉʦʯʝʪʘʥʠʝ ʦʩʪʨʦʪʳ ʠ ʞʝʩʪʢʦʩʪʠ ʙʣʘʛʦʜʘʨʷ ʧʨʷʤʦʡ ʨʝʞʫʱʝʡ ʢʨʦʤʢʝ ʠ ʬʘʩʢʝ.
ʇʝʨʝʤʝʥʥʘʷ ʧʝʨʝʜʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʚʦʣʥʦʦʙʨʘʟʥʳʡ ʩʪʨʫʞʢʦʣʦʤ  
ʜʣʷ ʭʦʨʦʰʝʛʦ ʢʦʥʪʨʦʣʷ ʩʪʨʫʞʢʦʜʨʦʙʣʝʥʠʷ.

ɸʣ ʪɹʝʨʥʘʪʠʚʥʳʡ ʩʪʨʫʞʢʦʣʦʤ ʜʣʷ ʪʷʞʝʣʦʛʦ ʨʝʟʘʥʠʷ 
ʫʛʣʝʨʦʜʠʩʪʳʭ ʠ ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ
ʆʜʥʦʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʇʦʢʨʳʚʘʝʪ ʚʝʨʭʥʠʡ ʜʠʘʧʘʟʦʥ ʪʷʞʝʣʦʛʦ ʨʝʟʘʥʠʷ ʜʝʪʘʣʝʡ.
ʐʠʨʦʢʘʷ ʧʝʨʝʜʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʰʠʨʦʢʘʷ ʬʘʩʢʘ ʜʘʶʪ ʚʳʩʦʢʫʶ 
ʞʝʩʪʢʦʩʪʴ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ.
ʐʠʨʦʢʠʡ ʩʪʨʫʞʢʦʣʦʤ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʟʘʙʠʚʘʥʠʝ ʩʪʨʫʞʢʦʡ.

ɸʣ ʪɹʝʨʥʘʪʠʚʥʳʡ ʩʪʨʫʞʢʦʣʦʤ ʜʣʷ ʪʷʞʝʣʦʛʦ 
ʨʝʟʘʥʠʷ ʜʝʪʘʣʝʡ ʤʷʛʢʠʭ ʠ ʥʝʨʞʘʚʝʶʱʠʭ ʩʪʘʣʝʡ
ʆʜʥʦʩʪʦʨʦʥʥʠʡ ʩʪʨʫʞʢʦʣʦʤ.
ʇʦʢʨʳʚʘʝʪ ʥʠʞʥʠʡ ʠ ʩʨʝʜʥʠʡ ʜʠʘʧʘʟʦʥ ʪʷʞʝʣʦʛʦ ʨʝʟʘʥʠʷ 
ʜʝʪʘʣʝʡ.
ʉʦʙʣʶʜʘʝʪʩʷ ʙʘʣʘʥʩ ʦʩʪʨʦʪʳ ʠ ʧʨʦʯʥʦʩʪʠ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ 
ʙʣʘʛʦʜʘʨʷ ʫʟʢʦʡ ʬʘʩʢʝ ʠ ʧʝʨʝʤʝʥʥʦʡ ʬʦʨʤʝ ʧʝʨʝʜʥʝʡ 
ʧʦʚʝʨʭʥʦʩʪʠ.
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ʇʣʦʩʢʠʡ ʚʝʨʭ ʇʝʨʚʳʡ ʚʳʙʦʨ ʜʣʷ ʪʷʞʝʣʦʛʦ ʨʝʟʘʥʠʷ ʟʘʛʦʪʦʚʦʢ 
ʠʟ ʯʫʛʫʥʘ
ɼʚʫʭʩʪʦʨʦʥʥʷʷ ʧʣʦʩʢʘʷ ʧʣʘʩʪʠʥʘ.
ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘ ʧʨʠ ʥʝʩʪʘʙʠʣʴʥʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ 
ʦʙʨʘʙʦʪʢʝ ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ ʞʝʩʪʢʦʩʪʠ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ.

ʇʣʦʩʢʠʡ ʚʝʨʭ(M)

ʇʣʦʩʢʠʡ ʚʝʨʭ ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʯʫʛʫʥʘ
ɼʚʫʭʩʪʦʨʦʥʥʷʷ ʧʣʦʩʢʘʷ ʧʣʘʩʪʠʥʘ.
ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘ ʧʨʠ ʥʝʩʪʘʙʠʣʴʥʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ 
ʦʙʨʘʙʦʪʢʝ ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ ʞʝʩʪʢʦʩʪʠ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ.
ʄʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʜʝʪʘʣʝʡ ʩ ʞʝʩʪʢʠʤ ʜʦʧʫʩʢʦʤ 
ʙʣʘʛʦʜʘʨʷ ʜʦʧʫʩʢʫ ʧʣʘʩʪʠʥʳ ʢʣʘʩʩʘ G.

ʇʣʦʩʢʠʡ ʚʝʨʭ(G)

ʄʘʣʦʫʛʣʝʨʦʜʠʩʪʘʷ ʩʪʘʣʴ

ʋʛʣʝʨʦʜʠʩʪʘʷ ʩʪʘʣʴ Å ʃʝʛʠʨʦʚʘʥʥʘʷ ʩʪʘʣʴ

ʋʛʣʝʨʦʜʠʩʪʘʷ ʩʪʘʣʴ Å ʃʝʛʠʨʦʚʘʥʥʘʷ ʩʪʘʣʴ

ap
 ( ʤ

ʤ
)

ap
 ( ʤ

ʤ
)

ap
 ( ʤ

ʤ
)

f (ʤʤ/ʦʙ)

f (ʤʤ/ʦʙ)

f (ʤʤ/ʦʙ)

ʆʩʪʨʠʝ

ʆʩʪʨʠʝ

ʆʩʪʨʠʝ

ɿʘʜʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ

ɿʘʜʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ

ɿʘʜʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ

ʊʨʫʜʥʦʦʙʨʘʙʘʪʳʚʘʝʤʳʝ ʤʘʪʝʨʠʘʣʳ

ap
 ( ʤ

ʤ
)

f (ʤʤ/ʦʙ)

ʆʩʪʨʠʝ

ɿʘʜʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ

ʋʛʣʝʨʦʜʠʩʪʘʷ ʩʪʘʣʴ Å ʃʝʛʠʨʦʚʘʥʥʘʷ ʩʪʘʣʴ

ap
 ( ʤ

ʤ
)

f (ʤʤ/ʦʙ)

ʆʩʪʨʠʝ

ɿʘʜʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ

ʇʃɸʉʊʀʅʓ ʉ ʆʊʈʀʎɸʊɽʃʔʅʓʄ ɿɸɼʅʀʄ ʋɻʃʆʄ ʀ ʆʊɺɽʈʉʊʀɽʄ

ȶȷȬȽȽȴɀȴȶȬɂȴɋ ȽȾȼȿȲȶȺȷȺȸȺȮ

ʏʫʛʫʥ

ʏʫʛʫʥ

ap
 ( ʤ

ʤ
)

ap
 ( ʤ

ʤ
)

f (ʤʤ/ʦʙ)

f (ʤʤ/ʦʙ)

ʆʩʪʨʠʝ

ɿʘʜʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ

ʄʘʣʦʫʛʣʝʨʦʜʠʩʪʘʷ ʩʪʘʣʴ

ap
 ( ʤ

ʤ
)

f (ʤʤ/ʦʙ)
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