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─  

⅜ ↕╣≡ 30 ⁸ 12 ⌐ ↕╣√ 1463

⌐╟╡ ╙ ≤ ⌐ ⌂ ≤⇔≡ ╦╣╢╟℮⌐⌂∫√⁹⇔

⅛⇔⁸↓╣╕≢─ ⌐│ ₁─ ─√╘⌐ ∆╢↓≤⅜≢⅝∏⁸

≤ ─┌╠≈⅝⅜ ─ ─ ╖─ ≤⌂∫≡™√⁹ 

∕╪⌂ ⁸ ⌐ ─ ╩ ≤⇔≡ ⅜ ⇔√⁹

╩ ≤ ⌐ ⇔√↓≤≢ ⅜ ⁹₈◦fiⱪꜟה

╩ⱬ☻♩₉ה☼▬ ⇔√ ─ ╩ ⌐ ⅝ ⇔√

│ ─ ₁⌂ ≢ ⅜ ≢№╢⁹ 

 

─  

 ừ 1463 ⌐  

ừ ≡ │ JIS G 3131⁸ │ JIS Z 3312 ╩  

ừ ⌐╟╢ ⌐╟╡ ─ ⌐ ™≡

⅜ ≢№╢⁹ 

ừ Ⱡ♇♩꞉כ◒⌐╟╡ ─ ⅜ ≡ ╛ ─ ≢

╙ ™ ⅜ ≢№╢⁹ 

ừ ─ ╩ ₁≤ ⌂∫≡⅔╡⁸ ─ ╩ ⅛⇔√ ⁸ ⁸

⁸♩☻◖ꜟ♃כ♩ ≡⌐ ™≡ ⌐ ╣√ ⌂ ─ ⅜ ╢⁹ 

ừ ╩ ⇔√ ≡ ≢⁸ ⌐ ↑╢ ⅜ ≢№╢⁹ 

 ừJIS Z 3882 - 2015 ⌐╟╢ ≢ ™ ╩ ⁹ 

ừ ⁸ ⁸ ╩ ⁹ 

ừ ⁸ ⁸  2019.9  

 

≡    
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↓─ │⁸ ◖fi◒ꜞכ♩ ⁸ ◖fi◒ꜞכ♩ ⌐ ∑╠╣╢ ─ 

─ ⌐ ∆╢⁹ 

⁸ ┘ ┘ ╩ ⌐ ∆⁹ 

 

 ≤ ┘  
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─ │⁸ ─≤⅔╡≢№╢⁹ 

  

         

  

⌐ ∆╢ ─ ⌐ ↑⁸ ⁸  

⁸ ─ ⁸ ─ ┘ ⁸ 

⁸ ╩ ⌂℮⁹ 

 

 

 

1 ⁸ ╩ ⇔⁸   

╩ ⌂℮⁹ 

 
┘ 2 │ 5 ─ ╩

⇔⁸ ⅜ ∆╢ ╩ ∆╢ ⁹ 

 

◒כ▪ │ JIS Z 3841(SA- 2F )╩ ⇔⁸ 

─ JIS Z 3882 ⌐╟╢ ╩ ⌂™⁸ 

 ╩ ∆╢ ⁹ 
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 ⁸ ⁸    

 

⁸ │ ≤⇔≡↕╣≡™√⅜ 12 ⌐ ↕╣√ 1463 ⌐

╟╡⁸ ≢│ ╙ ≤ ⌐ ⌂ ≤⇔≡ ╦╣╢╟℮⌐⌂∫≡™╢⁹ 

 

12 1463  ─ ─ ╩ ╘╢  

 ( ₈ ₉≤™℮⁹) β ( ─ β ⌐⅔™

≡ ∆╢ ╩ ╗)─ ╩ ⇔⌂™ ─ │⁸ ⌐⅔↑╢ ─ ╙ ↕™

⌐ ↑╢ ⁸ ┘ ≢⁸∕╣∙╣ ⅛╠ ╕≢─ ⌐╟╢

╩ ™╢╙─≤∆╢⁹√∞⇔⁸ ┘ ╡ ⇔ ⌐╟∫≡ ⁸ ┘

⌐ ∆╢ ⅜ ╩ ℮ ≤ ≢№╢↓≤⅜ ↕╣√ ⌐⅔™≡│⁸ ⅛╠

╕≢─ ⌐╟╢ ⌐╟╠⌂™↓≤⅜≢⅝╢⁹ 

   

   

   

 

   

   

  

   

 

⅜ ⌂ ≤⇔≡ ↕╣√↓≤⌐╟╡ - - ⅜ ⌐

≢⅝╢↓≤⅜ ≤⌂∫√⁹╕√⁸ ⌐ ─ ≢№∫√

⅜ 12 ─ ⌐ ™ ⇔⁸ ⌐ ∆╢

│ ─ ≤™℮ ≠↑⌐⌂∫√⁹ 

 

β   ─ ┘  

 │ ─ ↓─ ⌐⅔™≡₈ ₉≤™℮⁹ ─ ─ ⌡ ↕│⁸ ╩ ⌐⅔↑

╢ ─ ╙ ↕™ ⌐ ↑╢ ⌐№∫≡│⁸ ─ ─ ⌂╢ ╩≈⌂← ⌐№∫≡│⁸

™ ─ ⁹ ↓─ ⌐⅔™≡ ∂⁹ ─ ≤⇔⁸ ╩ ╡ ─ ╙ ↕™ ─ ⌐

↑╢ ⌐№∫≡│⁸ ─ ─ ≤⇔⌂↑╣┌⌂╠⌂™⁹√∞⇔⁸ ⅜ ╘√

╩ ™╢ ⌐№∫≡│⁸↓─ ╡≢⌂™⁹ 

 

β   ─   ◖fi◒ꜞכ♩ ⌐ ∆╢ ┘ ─ ─  

◖fi◒ꜞכ♩ ─ │ ─ ⌐≈™≡│⁸ ⁸  

┘ ╩ ↄ ─ ╩ ∆╢⁹↓─ ⌐⅔™≡⁸ ₈ ┘

≤∑⅝ ₉≤№╢─│₈ ┘ ─ ┘⌐↓╣╠≤∑⅝ ₉≤⁸ ₈ ₉≤№╢

─│₈ ┘ ₉≤ ╖ ⅎ╢╙─≤∆╢⁹ 
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 ⁸  

 

 

◖fi◒ꜞכ♩ ⁸ ◖fi◒ꜞכ♩ ─ ─ ⌐ ∆╢⁹ 

─  

  

2015 ₈ ─ ₉ ⌐╟╢⁹ 

     

 ≤ ─  

 

 ─ ─ ┘ ─ ⌐╟╢ │⁸ ⁸│╡⁸ ─ ↔≤⌐ ⅎ╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ─ ⌐╟╢ │⁸ ∂ ─√╘─ ─ ─ ╩ ←

≤ ╩ ← ─ ⌐ ↑≡ ⅎ╢⁹ 

 

♩כꜟ   ⁸2- 1 ⁸ 2- 2─ ≢ ∆╢ │ ⌐ ℮

─ ⁸ ⇔≡╙╟™ ⁸ ┘ │ ⌐╟╢⁹↓↓≢⁸ 

─  ♩כꜟ ≤│⁸ ⌐ ≠⅝⁸ ∞↑╩∆╢╙─

-2 ♩כꜟ⁸╡№≢ 1 ⁸2- 2 ─ │⁸∕╣∙╣ ─ ┘⌐

┘ ⌐╟╢ ≢№╢⁹ 

 

a ─ ─  

╩ ≢⅝╢ ─   ( b)⌐ ╠⌂™  

βꜟכ♩  ─ │  b ⌐ ╢ 

─  
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 ≤ ─ -2  ⁸  ♩כꜟ 1 ⁸2- 2 │ ⌐ ⇔≡  

    

 

-2    ♩כꜟ 1  2- 2            

│  

ה  ┌╡─ ─  

ה ┌╡─ ┘☻ꜝⱩ─  
ủ ủ 

ה  ≤│╡─ ─  

ה ┌╡─ ┘ ─ ─  
ủ ủ 

─⧵ה  ─  ủ ủ 

 

─  ♩כꜟ ≢ ∆╢ ⁸ ⇔≡╙╟™ ⁸ ⁸ ┘

│ ⌐╟╢⁹⌂⅔⁸ꜟ ─  ♩כ ≤│⁸ ─ ⁸ ┘

┘ ⌐╟╢ ≢№╢⁹ 

 ─ ≤ ─ ─  ♩כꜟ ⌐ ⇔≡  

     

 ♩כꜟ

 
ה ┌╡─ ─  

ה ┌╡─ ┘  

 
ủ ủ 

 
ה ⁸ ⱥfi☺⅜ ↕╣╢

─ ┘ ─ ─  

 

 

 

 

⁸  

⁸  

ѝ 

ѝ 

ủ 

ủ 

ủ 

ủ 

ѝ 

ủ 

ủ 

ủ 

ủ 

ủ 

ה  ─ ─  

 

 

 

 

⁸  

⁸  

ủ 

ủ 

ủ 

ủ 

ủ 

ủ 

ủ 

ủ 

ủ 

ủ 

ủ 

ủ 

─⧵ה  ─  

 

 

 

 

⁸  

⁸  

ủ 

ủ 

ủ 

ủ 

ủ 

ủ 

ủ 

ủ 

ủ 

ủ 

ủ 

ủ 

ѝ│ủ ─≈™≡™╢ ─ ≤ ⇔≡ ⇔≡№╢ ⌐│⁸ ╩ ⇔≡╟™↓≤╩ 

∆⁹ ─ ⁸ ⁸ Ν │ ⌐ ↕╣≡™╢ ─ ≢№╢⁹ 

◖fi◒ꜞכ♩─ ≢│⁸ ╩ ≤∆╢ ≢╙⁸ ┘ ╩ ™╢

│ ≤ ⌂∆⁹ 

≢╙⁸ ≤⇔≡ ₈ ◖fi◒ꜞכ♩

₉─ ─ ─№⅝ ┘⅛┬╡ ↕╩ ∆╢⁹ 
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 ─ ⅝№ה  JASS 5  

 

 │⁸ ─ ⌐ ↑╢╙─≤∆╢⁹ 

 ⁸ ╩ ∆╢ │⁸ ⁸ ─ ╩ ↑╢╙─≤∆╢⁹ 

 ≤⇔≡│ ┘ ◘▬☼ ™╕≢≤∆╢⁹ 

 SD345D- 25+SD390D- 29 ─ ╩ ≤∆╢⁹ 

 ─№⅝⁸ ─ │ JASS 5 ─ ─ ─⅝№ה ≤∆╢⁹ 

 

 ─  ⅝№ה

 №⅝  

 

ừ ┘ ─ ─ 1.5  

 

ừ ─ 1.25  

 

ừ25mm─℮∟ ╙ ⅝™  

ừ ┘ ⌐ ™√ ─  

1.5  

ừ ─    

1.25  

ừ25mm ─℮∟ 

 ╙ ⅝™  

 

 

          

            ≡ ─              

┘  13 16 19 22 25 29 32 35 38 41 51 

 29 29 31 34 38 43 46 50 53 57 70 

№⅝ 377 37 39 43 48 54 58 63 67 72 88 

│⁸ ±1.5   

 

 

 

 

 

 

 

№⅝ 

 

 ─ ≤№⅝ 
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 ⁸ ┘     JIS G 3 112 

⌐ ™╢ │ JIS G 3 112 ◖fi◒ꜞכ♩ ⌐ ∆╢ ≤∆╢⁹ 

≤ ⌐ ─ ≤ ─ ╩ ∆╢⁹ 

 

 ─ JIS G 3 112  

 ┘  
 

 

╡ 

↕ 

 

┘ →  

  
→ 

 
 

SD345 D13 D51 345 440 ֕490 

2  ֕18 

180° 

16 1.5  

19 41 

 2.0  

14  ֕19 
51 

2.5  

SD390 D29 D51 390 510 ֕560 14  ֕17 180° 2.5  

SD490  D32 D41 490 625 ֕620 14  ֕13 90° 3.0  

─ ┘ ─ ┘  

⅜ ┘ ╩ ⅎ╢╙─⌐≈™≡│ ┘ 3 ∆↔≤⌐ ─ ┘ ⅛╠∕╣∙╣ ╩ ∂╢⁹ 

√∞⇔⁸ ∂╢ │ ≤∆╢⁹ ( SD345- D35=17,D38 =15 SD390- D35=15,D38 =13 SD490- D35=11, D38 =9)  

 

 ─ JIS G 3 112  

        

SD345 0.27  0.55  1.60  0.04  0.04  0.50  

SD390 0.29  0.55  1.80  0.04  0.04  0.55  

SD490 0.32  0.55  1.80  0.04  0.04  0.60  
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 ꞉▬ꜘ   JIS Z 3312  

─ │⁸ ◒כ▪☻● ≢ ╩ ⌂℮⁹ ∆╢꞉▬ꜘ│⁸JIS Z 3312 - 2009⌐ 

∆╢╙─≢№╡⁸ ⌐ ⇔√╙─╩ ∆╢⁹ ↔≤─ ꞉▬ꜘ─ JIS

╩ ⌐⁸꞉▬ꜘ─ ┘ ╩ ⌐ ∆⁹ 

 

 ↔≤─ JIS ≤ ꞉▬ꜘ  

JIS ⁸  SD345 SD390 SD490 

690MPa 70Kg  G69A2UC N1M2T (N2M4T)       

KC- -YMה65 -MG)ה70 70) 1.2 ɫ 
Ừ Ừ × 

790MPa 80Kg   G78A2UC N4M4TN5M3T          

MG- ה80 YM- 80C 1.2ɫ 
ủ β1 ủ β1 Ừ 

β1 ≢│ ≤⇔≡™╢⅜⁸ ┘ ╛ ⌂↓≤╩ ⅎ╢≤Ừ─ ╖ ╦∑⅜ ╕⇔™ 

 

 ꞉▬ꜘ─ ≤  

SD345,390  690MPa 70Kg  ꞉▬ꜘכ  G69A2UC N1M2T₡ ₢ │ N2M4T ╩ ∆ 

        Tч 

0.12  

 

0.6 1.0  

[ 0.5 1.0)  
1.70 2.30 

0.025  

    

0.025 

     

0.2 0.6  

[ 0.55 0.85)  

0.50  

 

0.04 

0.80 

0.02 

0. 30 

↕   ┘  ◄Ⱡꜟ◑כ - 20ϴ  

690 890 600  14  47  

 

SD490  790MPa 80Kg  ꞉▬ꜘכ  G78A2UC N4M4T₡ ₢ │ N5M3T ╩ ∆ 

        Tч 

0.12  

 

0.40 

0.90 

1.6 2.1  

[ 1.4 2.0]  

0.025  

 
0.025  

0.4 0.9  

[ 0.4 0.7]  

0.50  

  

1.90 

2.50 

0.02   

0.30 

↕   ┘  ◄Ⱡꜟ◑כ 20ϴ  

780 980 680  13  47  
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 ≡ ⁸   JIS G 3131 

≡ │⁸ ⅜ ∆╢ JIS G 3131- 2011₈ ₉SPHC╩ ⌐

╩ ⇔⁸ ⌐ ↑ ─ ╩ ⇔⁸ ⌐ ⇔√ JIG ─№╢╙─╩ ∆╢⁹ 

⁸ ─ Lot ⅜ ↕╣√╙─ ─ ⌐≈™≡│ ≤⌂╢─≢ │

↕╣⌂™⁹ 

⌐ ≡ ─ ≤ ⁸ ⌐ ≡ ─ ╩ ∆⁹ 

 ≡ ─ ≤  

JIS G 3131- 2011 

SPHC 

  

    ╡ ↕ ┘ 

0.12  0.60  0. 045  0.035  270   

    

 

 ≡ ─                

┘      h d  I  t  

13 29 20 18 10 2 1.5 19 4 4.5 

16 29 20 18 10 2 ⁿ ⁿ 4 ⁿ 

19 31 22 20 11 3 ⁿ ⁿ 5 ⁿ 

22 34 25 22 12.5 3.5 ⁿ ⁿ 5 ⁿ 

25 38 29 24 14.5 3.5 ⁿ ⁿ 6 ⁿ 

29 43 34 27 17 4 ⁿ ⁿ 6 ⁿ 

32 46 37 30 18.5 5.5 ⁿ ⁿ 6 ⁿ 

35 50 41 32 20.5 5.5 ⁿ ⁿ 6 ⁿ 

38 53 44 35 22 7 ⁿ ⁿ 7 ⁿ 

41 57 48 37 24 7 ⁿ ⁿ 7 ⁿ 

51 70 58 46 29 9.5 ⁿ ⁿ 7 6.0 

( mm)  

±1.5 ±0.75 -  ±0.5 ±0.5 -  
±0.3 

β №≡ ♩כꜟ│⌐ ─ ≤⇔≡₈I₉╩ ⇔≡™╢⁹ P20- 16 - 1  

 ●☻                JIS K 1106 

≡⇔≥☻●♪ꜟכ◦ ™╢ ●☻│ JIS K 1106 ⌐ ∆╢ ≢№╢⁹ 

00│ ┘ ─ ╩ ∆ 

JIS- G- 3131 D- 00 I  
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 ─  

⌐ ∆╢ │⁸ ●☻ ◒כ▪ ≢№╡⁸ ⁸꞉▬ꜘ

⁸ ●☻Ⱳfiⱬ⁸●☻ ⁸ ⱱꜟ♄⁸כ ⌂≥≢ ↕╣╢⁹ 

 

 ─  

 

  

─ ╩ ⌐ ∆⁹ 

 ─  

              

    

   

   

 
  

  

 כ♃כ꜠◒

 

  

  

 × × ↕  

  

│Ɽ♫♁♬♇◒ ─ ≢№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

꞉▬ꜘ  

●☻ⱱכ☻ 

●☻  

 ꜟⱩכ◔☻כ▪

⁸  

◖fi♩꜡כꜝכ 

◖fi☺♇♩♅ꜙכⱩ 

 

 ꜟⱩכ◔ 

 ♅כ♩

Ɽ꞉כ◔כⱩꜟ 
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 ⁸●☻ⱨ⁸☺כ◕♩כꜟ⁸♪כ  

│⁸ ─ ╣⁸ ─∏╣╩ ⇔⁸ ⅛≈ ⌐ ≢⅝╢╙─≤

⇔⁸ ╩ ⌐ ≢⅝╢╙─≤∆╢⁹ ─ ╩ ⌐ ∆⁹ 

╕√⁸●☻ⱨכ◕♩כꜟ⁸♪כ☺ ⁸ ─ ╩ ⌐ ∆⁹ 

 

 

 ─  

 

 

 

           ─        

┘      

D32  260 120 55 80 130 

D41  330 150 65 155 190 

D51 420 160 100 140 190 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  ỏ  
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  ●☻ⱨ⁸☺כ◕♩כꜟ⁸♪כ  

●☻ⱨכ♪  ≡  ⱪ꜠כ♩ ☺כ◕♩כꜟ   

   

◓ꜝ▬fi♄כ♃♇◌ כ  ꞉▬ꜘⱩꜝ◦ 
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               JIS Z 3882  

◒כ▪│ │ JIS Z 3841(SA- 2F )╩ ⇔⁸JIS Z 3882⌐╟╢

⌐ ⇔√ ⅜ ∆╢⁹ 

≤ │ JIS Z 3882⌐ ∏╢╙─≤⇔⁸ ⌐ ∆⁹ 

 

 ≤  

  

  SD345,SD390 D32        

  SD345,SD390 D32  ┘   

  SD345,SD390 ◘▬☼       

  SD345,SD390 ◘▬☼ ┘   

  SD345,SD390,SD490 ◘▬☼    

  SD345,SD390,SD490 ◘▬☼ ┘   

β ⌐⅔↑╢ ┘ │ ≡─ ⌐ ╕╣╢╙─≤∆╢ 
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│ ⌐ ─ ⁸ ─ ⁸ ─ ┘ ●☻⁸   

꞉▬ꜘ⁸ ≡ ─ ╩ ℮╙─≤∆╢⁹ 

 │⁸ ⁸ ⁸ ─ ╩ ∏ ℮⁹ 

 │ ⁸ ┘ ⱴכ◒ ─♅▼♇◒╙ ™⁸ ⌐ ⅜ 

 ™⅛ ∆╢⁹ 

 ─ │ ≤⇔≡ ↑ ╣─╕╕≤∆╢⁹ ⌂ ╡⁸ ─№╢╙─

│ ⌐╟╡ ∆╢⁹  

 ●☻ ꜞⱣ╛ꜟכ◔☻─ │◓ꜝ▬fi♄⁸כ꞉▬ꜘⱩꜝ◦ ≢ ∆╢⁹ 

 ─Ɑ▬fi♩⁸ ⁸☿ⱷfi♩Ɑכ☻♩⌂≥│ ⁸ ⁸꞉ ▬ꜘⱩꜝ◦ ≢ ∆╢⁹ 

 

 ─  

╡ 

 ─ ⅜ ╢ ≢  

  

─ ⅜ ╢ ≢  

 
 

≈┬╣ 

─ ⅜ ╢ ≢  

⇔™ ┘ 

꞉▬ꜘⱩꜝ◦⁸ ┘◓ꜝ▬fi♄כ  

  

 

 

 

 

 

 

 

 

 

 






























