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 ⱪ꜠☻ ─  

1.1 ⱪ꜠☻ ─ ↑ 

 ⱪ꜠☻ │⁸20 ─ ה ╛ ─ ─ ⌐⁸ ↄ≡ ⌐ ∆╢

≤⇔≡ ⇔≡⅝√⁹21 ─ ≢│⁸↕╠⌐ ה ◄Ⱡꜟ◑─ ⌐╛↕⇔™ ⁸№╢™│

╩ ∆╢ ה ─ ≤⇔≡⁸ ─◄Ⱡꜟ◑⁸꜡Ⱳ♇♩⁸ ─

╛ⱴ▬◒꜡ⱴ◦fi╛Ᵽ▬○ ─ ⌐≤∫≡╙ ⅛∑⌂™ ≤⇔≡ ↕╣≡™╢⁹ 

 ⱪ꜠☻ │⁸ 1.1─ ⁸ ⌐ ╩ ∆╢ ⁸ ⁸ ⁸ ⁸ⱪꜝ☻♅♇◒ ⌐

⇔⁸ ≤│₈ ⌐ ╛ ╩ ⅎ≡ ╩ ⅎ╠╣√ ╛ ₉╩ ℮⁹ │⁸↓╣╠─

╩ ∆╢ ⁸ ╩ ∆╢ ⁸ ╛ ─√╘⌐ ⌂ ⱷכ◌כ ≢

↕╣╢⁹↓╣╠│◘ⱳכ♥▫fi◓▬fi♄☻♩ꜞכ≤╙ ╦╣⁸ ─ ≡ⱷכ◌כ─ ≢╙ ↕╣╢

⅜⁸ ─ ─ ⱷכ◌כ⅜ ↄ⁸ ─ ╩ ⅎ≡™╢⁹ ∟⁸ │ ⁸

ה ⁸ ─ ╩ ⅎ╢ ≢№╡⁸ ─ ™╙─≠ↄ╡ │↓─ ⅛

╠ ╡ ∫≡™╢⁹ 

 

 

 

 

 

 

 

 

 

23 ─ ⱪ꜠☻ ─ │ 1 ( 1.2) 

≢⁸ 12 ─ ╩ ∆╢≤ │╒╓ ┌™

─4 %∞⅜⁸ ⅜66 %⅛╠82 %⌐ ⇔⁸ ה

⅜12 %⅛╠4 %⌐ ⇔≡ ⅝ↄ ⇔≡™╢⁹

1.1 ≤  

1.2  23 ⱪ꜠☻─ 

≤   

ⱪ꜠☻  
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1.2  

ⱪ꜠☻ ⌐ ↕╣╢ ( )│ ⁸ ╛▪ꜟⱵ♬►ⱶ ─ ⅜ ™⁹ ≢│⁸

─√╘─ ⌐ ∆╢ ≤⇔≡⁸♅♃fi│ ⅛╠ ⌐⁸ⱴ◓Ⱡ◦►ⱶ│⸗Ᵽ▬ꜟ ⌐⁸

(Ɫ▬♥fi) │ ⌐ ↕╣≡™╢⁹ 

⌂ │⁸JIS ⌐╟╢≤ 1.3─ ⌐ ↕╣⁸ⱪ꜠☻ │ ⅜ ≢ ≤ ⅜№╡⁸ 

╛ ה ⌐ ↄ ↕╣╢ │⁸ ≢ ─ ™ (SPH, SAPH )╛

⅜⅝╣™≢ ─ ™ (SPC )⅜№╢⁹ ה ≢│⁸ⱪ꜠☻ ⌐ ⌐╟╡

╩ ↕∑╢ ─ ≤⇔≡ ⅜ ↕╣╢⁹ ─ ╩ ∆╢√╘⌐ ⅜

↕╣≡™╢ ╛ ┘⌐ↄ™ ≤⇔≡☻♥fi꜠☻ ─ ⅜№╢⁹ ⌐ ↕╣╢

│ ⌐ ↕╣╢⁹ ─ │⁸ ≤⇔≡─▪ꜟⱵ♬►ⱶ ⁸ ⌐∆←╣╢ ⅜№

╡⁸♅♃fi╛ⱴ◓Ⱡ◦►ⱶ╙↓─ ⌐⌂╢⁹ 

 

 

 

 

 

 

 

 

 

 

⌐ ↕╣╢ │⁸ 1.4─ⱪ꜠☻ ⁸ⱪ꜠☻ ─ ⁸ⱪ꜠☻ ─ ╩ ╘

╢ ⅜№╢⁹ ⌐ ∆╢ │ ≈№╡⁸ ⌐ ∆╢ ⁸ ─ ≤ ∆╢

⁸ ≤─ ⌐ ∆╢ ⅜№╢⁹ ≤⇔≡│⁸ ╡ ⁸ ⁸ ┘ ⅜↓╣╠≤

∆╢⁹ 

 

 

 

 

 

 

 

1.3 ─  

1.4 ┼─  
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≤⇔≡ ↄ ↕╣≡™╢ (C:0.8% )│⁸╒╓ ─ⱨ▼ꜝ▬♩≤⁸ ─ⱨ▼ꜝ▬♩

≤ ↄ ™ ─☿ⱷfi♃▬♩⅛╠⌂╢Ɽכꜝ▬♩─ ≢№╢⁹ ⱪ꜠☻ │⁸ ⅜ ↄ⌂╢

≤ ∆╢⅜⁸ ─ ╛☿ⱷfi♃▬♩─ ⌐╟╡ ∆╢⁹ 1.5, 1.6│ ─ ≤

╩ ⇔⁸ ⅜ ⅎ╢≤ ↄ ⅎ╢Ɽכꜝ▬♩⅜ ∆╢⁹Ɽכꜝ▬♩│ ≢ ╢≤ ─╟℮⌂

™╩ ∆⅜ ⅜ ─ ≤ ≡™╢↓≤⅛╠ ≢ ⁸☿ⱷfi♃▬♩│ ↄ ™ ⅛╠  

≤ ≡ ≢ ↕╣≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ⱪ꜠☻ ⌐ ↄ ↕╣╢ ⁸☻♥fi꜠☻ ⁸▪ꜟⱵ♬►ⱶ ⁸ ─ ≤

╩ 1.1, 1.2, 1.3, 1.4⌐ ∆╢⁹ 

1.5 ─ ≤  

─ 

 

 

 

 

1.6  Fe-C ─ (a) 0.17wt%C (b) 0.30wt%C 
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1.2 ☻♥fi꜠☻ ─ ≤ ≤  

(JIS ╟╡) 

1.1 ─ ≤  (JIS ╟╡)  
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1.4 ─  

1.3 ⌂▪ꜟⱵ♬►ⱶ ─ ≤  (JIS ╟╡) 
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1.3 ⱪ꜠☻ ─  

ⱪ꜠☻ │⁸ 1.7⌐ ∆╟℮⌐ ╩ ∆╢∑╪ ⁸ ─ ה→ ה╡ ⁸∕⇔≡Ⱪ꜡♇

◒ ╩ ∆╢ ⅜№╡⁸Ⱪ꜠☻ ─ ⁸ ⁸№╢™│ ⌐ ∂≡↓╣╠─ ╩℮

╕ↄ ∑≡ ∆╢↓≤⌐╟╡⁸ ≤ ─ ⇔√ ⅜ ⌐⌂╢⁹ 

 

 

 

1.4 ∑╪  

∑╪ │⁸ⱪ꜠☻ ─ ⌐│ ∏ ↕╣╢ ≢№╡⁸ ⌂◒ꜞ▪ꜝfi☻─№╢Ɽfi♅≤

♄▬─ ⌐ ╩ ⅝⁸∕╣⌐ ╡ ╩ ⅎ≡ ╩ ∂↕∑≡ ╩ ∆╢⁹∑╪ ─ │⁸

≤ ⌐ ─ ≤ ─ ⌐╟╡⌂↕╣╢⁹ 1.8│ ∑╪ ─ ╩ ⇔⁸ │♄

꜠⁸∑╪ ⁸ ≤◌◄ꜞ⅜ ⇔⁸ ⁸Ɽfi♅ ⁸Ɽfi♅≤♄▬☻─◒ꜞ▪ꜝfi☻ ─ ™⌐

╟╡∕─ │ ∆╢⁹ 

◒ꜞ▪ꜝfi☻⅜ ⅝⌂(a)≢│ ─ ⅛╠ ⇔√◒ꜝ♇◒⅜ ™ ™⁸ ⅝∟⅞╠╣╢╟℮⌐⌂╡⁸∑

╪ ─ │ ╘≡ ↄ⌂╡♄꜠╛Ᵽꜞ╙ ⅝™⁹ 

⌂◒ꜞ▪ꜝfi☻⌐⅔™≡│⁸♄꜠⁸∑╪ ⌐ ⅝(b)─ ⌐Ɽfi♅ ≤♄▬ ⅛╠ ⇔√◒ꜝ♇◒⅜☻

ⱶכ☼⌐ ∆╢⁹∕─ ─∑╪ ─ ↕│ ⌐│ ─ 1/3⌐⌂╢⁹ 

 

1.2 ⱪ꜠☻ 1  

1.7 ⱪ꜠☻ ─ 1 ) 
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◒ꜞ▪ꜝfi☻⅜ ↕™(c) ≢│◒ꜝ♇◒⅜ ⅝ↄ ⇔≡⁸↕╠⌐◒ꜝ♇◒─ ⅜ ╡◒ꜝ♇◒≢ ╕╣√

♃fi◓( ─╟℮⌂ )⅜ ⇔⁸∕─ ─ ⅜ ╢⁹ 

◒ꜞ▪ꜝfi☻⅜ ╘≡ ↕™(d) ≢│♄꜠⁸∑╪ ⌐ ⅝◒ꜝ♇◒⅜ ∆╢⅜⁸ ≢≤≥╕∫≡ ┘∑╪

⅜ ╦╣╢⁹↓╣⌐╟∫≡≢⅝√∑╪ ╩2 ∑╪ ≤™℮⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.4.1 ⅝  

 ⅝│⁸ 1.9 ─◒ꜞ▪ꜝfi☻─№╢Ɽfi♅≤♄▬≢ ╦╣⁸ ⅛╣√ ─ │♄▬⌐╟╡

╕╡⁸ ─ │Ɽfi♅⌐╟╡ ╕╢⁹ 1.10│ ≤ ╡ ╩ ↑⌂⅜╠ ⅛╣╢ ─

╩ ⇔⁸↓╣⅜ ─♄꜠⁸∑╪ ⁸∕╡⌐ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

1.9  ⅝─  

1.10 ⅝ ─  

1.8 ∑╪ ) 
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1.11 │∑╪ ≤ ⅝ ─ ╩ ∆⁹ │Ɽfi♅⅜ ⌐ ╗≤ ⌐♄꜠⅜ (A,B)⇔⁸

∑╪ ⅜ ∆╢ ⌐ ≤⌂╡∑╪ ─ ≤ ⌐ │ ⇔⁸◒ꜝ♇◒⅜ (C)⇔ ⅜

(D)∆╢⁹↓─ ⁸ⱪ꜠☻╛ ⌐ ⅎ╠╣√ ⌐╟╢ ◄Ⱡꜟ◑⅜ ⌐ ↕╣╢⁹↓╣⅜

⅝ ─Ⱪ꜠כꜟ☻◒כ ≢⁸ⱪ꜠☻ ─ ה ─ ─ ≤⌂∫≡™╢⁹ 

1.5│ ⌂ ─Ɽfi♅≤♄▬─ ─◒ꜞ▪ꜝfi☻╩ ⇔⁸↓╣│⁸ ╛ ─ ⁸↕╠

⌐ ⅝ ─ ⌐ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.4.2 ∑╪  

⅝─ ≢⁸ ∑╪ │ ─ ™ ≤⇔≡ ╘≡ ≢№╢⁹ ⌂∑╪ │⁸∕╡⁸

♄꜠⁸◌◄ꜞ─⌂™ ∑╪ ≢№╡⁸↓╣╩ ⇔≡↕╕↨╕⌂ ∑╪ ⅜ ↕╣≡™╢⁹ ⌂

∑╪ │⁸ 1.6─ ╩ ⇔≡ ╩ ↕∑⌂™ ⅝(ⱨ□▬fiⱩꜝfi◐fi◓)⁸

⅝≤ ╩∑╪ ⌐ ⅎ╢ → ◓ⱦfiכ▼◦⁸⅝ ─ ≈─◌♥◗ꜞ⌐ ≢⅝╢⁹↓↓≢│

⅝≤ → ⅝╩ ∆╢⁹ 

1.11 ∑╪ ≤ ⅝  

1.5  ─ ◒ꜞ▪ꜝfi☻ 
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1) ⅝ (FB:ⱨ□▬fiⱩꜝfi◐fi◓)     

⅝│⁸ 1.12⌐ ∆╟℮⌐ 0.005 0.02mm ─ ◒ꜞ▪ꜝfi☻≢ ⅎ─ ꜞfi◓⌐╟╡ ╩

⇔≡ ⅎ≢◌►fi♃ ╩ ⅎ⌂⅜╠ ↄ⁹ │⁸↓─♩ꜞⱪꜟ▪◒◦ꜛfi─ ⌐╟╡⁸

∑╪ ∆╢ ╩ ⌐ ∟ ⌐╟╡ ─ ╩ ⇔≡ ∑╪ ╩ ╢⁹ ─ ™

⅝⅜ ↄ⁸╕√ ⅜ ╦╡ ⅜ ∆╢─≢ ─ ™ ≤ ◒ꜞ▪ꜝfi☻╩ ∆

╢√╘⌐ ─ ⅜ ⌐⌂╢⁹ ⌐│♩ꜞⱪꜟ▪◒◦ꜛfi─ ה ─ⱪ꜠☻─

⅝ ⱪ꜠☻╩ ∆╢⅜⁸ ≢│ ⅎ╛ ⅎ ─ ◦ꜞfi♄╩♄▬☿♇♩ ⌐ ∆╢↓≤╙№

╢⁹ 

─ ⅝│⁸ ─ ─◖fiⱤ►fi♪ ⅝⅛╠ 1.13⌐ ∆╟℮⌐ →╛ ╖─ ∫√

⌐╟╡⁸ ⅛╠─ ╛◌ⱶ─ ∑╪ ⌐ ⅎ≡ ⁸Ⱳ☻╛ ─№╢ 3 ─ ⅜ ⅎ≡™

╢⁹ 

 

 

 

1.6 ∑╪  
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2 → ⅝  

 ⌂ ∑╪ ≤⇔≡ → ⅝⅜№╢⁹ ⌐∑╪ ⅜ ⌂ │⁸ 1.14⌐ ∆╟℮⌐Ɽ

fi♅≤♄▬─◒ꜞ▪ꜝfi☻╩ ↕ↄ⇔≡⁸♄▬⌐ ╖╩ ↑╢⁹

│♄▬─ ╖⌐╟╡ ─ ╩ Dd ╟╡ ⌐ ⇔≡⁸

↓─ ╩⇔↔⅝ ∆╢↓≤⌐╟╡ ╩∑╪ ⌐ ⅎ╢⁹

─ │ ⌐Ɽfi♅⌐ ╖╩ ↑╢⁹ ⌂ ╛

─ ⌂™ ⌐│ ⅜№╢⅜⁸ ─ ⌂ ⌐│

⅛╠ ↕╣≡™╢⁹ ─◒ꜞ▪ꜝfi☻│ ↕ↄ∆╢ ╒≥⁸

∑╪ │ ∆╢⅜⁸♅♇Ⱨfi◓ ⌐╟╡ │ ∆╢⁹ 

1.5  →  

→ │⁸ ╛ ─ ╩ ⇔⁸ ⌐ 1.15─ →⁸ →⁸ →─3 ⌐ ↕╣⁸Ɫ♇

♩ ╛ ⌂≥™╤™╤⌂ ╩ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.14 → ⅝─  

1.15 → ─  

1.12 ⅝  1.13 ⅝⌐⅔↑╢ ─ פֿ  
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1.16─ → ─ │⁸ ⇔√ → ≤ → ╩ ─╝⅜╖⅜ ↄ ∆╢↓≤⌐№╢⁹ 

 

 

 

 

 

 

 

 

 

→ ─ ⌂ ≤⇔≡⁸ →╩ ⌐ ╢≤ 1.17⌐ ∆╟℮⌐ ─ │ ⅜

⌐⁸∕⇔≡ ⅜ ╡ ⌐⌂╡⁸ ⌐ ⌐ ⅜∫≡ ∆╢☻ⱪꜞfi◓Ᵽ♇◒≤ ⌐

∆╢☻ⱪꜞfi◓◗⁸√╕⁹╢№⅜כ ─ │⁸ ⅜ → ─ ⌐╟╡ ┘⁸ │

╡ ─√╘⌐ ╖ ∆╢√╘⌐ 1.18─╟℮⌐∕╡⅜ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.17  →─  

1.18  ─  

1.16 → ─  
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1.19─ →⌐⅔™≡⁸ⱨꜝfi☺ ⅜ ≤⌂╢ │ⱨꜝfi☺⅜ ┌↕╣╢√╘ ┘ⱨꜝfi☺⁸

⌐ ≤⌂╢ │ ╖ⱨꜝfi☺≤™℮⁹ⱨꜝfi☺ ⌐ ∆╢ ╡⅔╟┘ ─√╘⌐►▼♇Ⱪ ⌐

∕╡⅜ ⇔≡ ╪∞╡ ⌐⌂╢⁹⇔⅛⇔⁸ⱨꜝfi☺ ⌐│ → ≤ ⌂ ⌐ ┘ⱨꜝfi☺─ │ ⁸

╖ⱨꜝfi☺─ │ ╡─ ⅜ ™≡⁸↓╣⅜ ┼─∕╡╩ ∂╢ ╩∆╢⁹ ⌐ ╣

╢∕╡│ ─ ↕╣√╙─≤⌂∫≡⁸ 1.19─╟℮⌐│⌂╠⌂™↓≤╙№╢⁹ ∫≡⁸ ╩

⌐ ┬↓≤⌐╟╡⁸ ╩Ᵽꜝfi☻↕∑╣┌⁸∕╡╩ ∆↓≤⅜≢⅝╢⁹ 

 

 

 

 

 

 

 

™ ─ → │☻ⱪꜞfi◓Ᵽ♇◒≤↓╣╠─ ⅜ ⌐⌂╢⁹↓╣╠─ │⁸ ─

─ ™ ╒≥ ⌐⌂╡⁸ ™ ╩ ≤⇔≡ⱪ꜠☻ ╙ ⅝ↄ⌂╢⁹ 

 

1.6 ╡  

 ╡ │⁸ ⌂ ╩Ɽfi♅≤♄▬─ ⌐ ╖ ╪≢ ⌐ ╛ ╡ ╩ ⅎ⌂⅜╠Ɽfi♅╛♄

▬─ ⌐ ∫≡ ╩ ∆╢⁹ 

╡ │⁸ 1.20─ ─ ⅛╠ ╢≤ ╖ⱨꜝfi☺ה ⱨꜝfi☺ה ┘ⱨꜝfi☺─3 ⅜№

╢⁹↓╣╠⅜ ╡⁸ ╡⁸ ╡─ ≤⌂╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

1.19 ╖ⱨꜝfi☺≤ ┘ⱨꜝfi☺      

http://weblearningplaza

.jst.go.jp/   (2005 10 10

)  

 

1.20 ╡ ─  

http://weblearningplaza.jst.go.jp/
http://weblearningplaza.jst.go.jp/
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1.21│ ╡─ ╩ ⇔⁸Ɽfi♅⅜ ∆╢≤ 1.22─ⱨꜝfi☺ ─ │ ⅛╠

(C)╩ ↑⌂⅜╠ ┼ ╕╣╢⁹ ╡ ⅜ ↄ⌂╢≤ⱨꜝfi☺ │↓─ ⌐╟╡⁸⇔╦( )

⅜ ∆╢⁹↓╣╩ ∆╢√╘⁸⇔╦ ⅎ╩ ∆╢⅜ │ ∆╢⁹ ↓─ │Ɽfi♅⌐ ∆╢

╙ ⅝ↄ⌂╡⁸ ─כ♫כ◖─ ⅜ ╡ ⌐ ⅎ╠╣⌂ↄ⌂╢≤ ∆╢⁹ ∫≡⁸ ⌐

∆╢ ╩ ∆╢∆╢√╘⌐⁸Ɽfi♅≤♄▬─◒ꜞ▪ꜝfi☻╛▪ⱪ꜡כ♅ ⁸ ─ ⅜ ⌐

⌂╡⁸ ╡ ⅜ ⅝™ │ ╩ ↑╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

╡≤ ─ ╩ ∆╢ ⌐ 1.23─ ⇔ ⅜№╢⁹↓╣│ ⅜ ╕╣╢ ╡≤ ⌂╡⁸

─ │ ≢ ┘─╖≢ ↕╣╢√╘ │ ∆╢⁹ ╡ ─ ╛ ↕╩ →╢⌐

│⁸ 1.24─⇔↔⅝ ⅜ ™╠╣╢⁹ 

1.22 ╡─  

1.21 ╡─  
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1.25│ ─ ⌂ ─ ╡  ( 1) ≤ ╡ ( n)╩ ∆⁹ ─ ╡ │0.50 0.6≤

™⅜⁸2 ─ ╡│0.7 0.85⌐⌂╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

╡ ─ⱳ▬fi♩│⁸ ⌂ ─ ™ ╡⁸ ─ ╡⁸ ╛∑⅜ ⌂ↄ ─ ™ ╡⁸

─ ⅜⌂™ ─ ╡ ⁸ ⌐╦√╢√╘⁸ ⁸ ⁸ ─ ⁸♩ꜝ▬─

─ ™ ≤ ⅜ ⌐⌂╢⁹ 

 

 

 

1.25 ─ ╡  

╡ : = /  

1.24 ⇔↔⅝  1.23  ╡≤ ⇔─ ™ 


