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╩ ≡™╕∆⁹ 
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─  

╩ ⇔╕∆ 

Ɽ▬ⱪꜟכ◦ ☻כⱱꜟכ◦√⇔ │ ה

≤⇔≡ ⇔√╙─≢ ⌐ ╣≡™╕∆⁹ 

 

⅜ ≢⅝╕∆ 

≢ ⅞ ☻כⱱꜟכ◦™⌂─ ╩ ⌐ ↕∑≡ ⇔™

Ɽ▬ⱪ╩ ⇔╕∆─≢ ╛ ─ ─ ╩ ⇔╕∆⁹ 

 

⅝╞─ ⅜ ⇔╕∆ 

⇔ↄ ↕╣√Ɽ▬ⱪ│ ─√╘ ⅜ ⌂ↄ ⅜ ╠⅛

⌂√╘ ╩ ↕∑╕∆⁹ 

 

≤ ↑ ─ ⅜ ≢∆ 

≤ ─ ↑ ꜝ▬♬fi◓(Ɽꜟ♥ⱶ ↑ )╩ ℮↓≤

⌐╟╡ ─ ⅜ ≢∆⁹ 

 

⌐ ╣ ≢∆ 

↕╣√ ─№╢ ╩ ™≡ⱴfiⱱכꜟ⅛╠ ☻Ɽfi╩

⌐ ⇔≡ ≢⅝ ╩ ⌐ ⅎ╢↓≤⅜≢⅝╕∆⁹ 

 

 

 

     ɫ150 1500  

 

   150m ☻Ɽfi  

       

 

   ◖fi◒ꜞכ♩ ◖fi◒ꜞכ♩  

  

    ╩ ⌐ ⇔╕∆⁹ 

 

             

ה ☼꜠ 40mm  

╣  10°  

 ┘ 150 250  150mm 

┘ 250 1200 240mm 

─  100mm  

 0.05MPa /min  
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ⱱכ☻ꜝ▬♬fi◓ ≢│ ─ꜝ▬♬fi◓ ☻כⱱꜟכ◦╩

─ꜝ▬♬fi◓ ≥Ɽ▬ⱪꜟכ◦╩ ╪≢ ⇔≡™╕∆⁹ ≢№╢◦

☻כⱱꜟכ │ ⌂ⱬכ☻ⱱכ☻─ ⌐ⱳꜞ◄☻♥ꜟ ─ ╩

⅝ ╪∞╙─≢∆⁹ⱬכ☻ⱱכ☻≤│ ⱳꜞ◄☻♥ꜟ ╩ ™≡ ⅞

─⌂™ ⌐ ⇔√ (☺ꜗ◔♇♩)⌐ⱳꜞ◄☻♥ꜟ◄ꜝ☻♩ⱴכ╩

⇔√╙─≢∆⁹ │ ─ ⅜ ↄ ⌐ ╣≡™

╕∆⁹╕√ ⅔╟┘ ⌐№╕╡ ┘⌂™╟℮⌐ ↕╣√ ⌂

╙─≢ ⌂ ™ ⌐╟∫≡ ⌐ ↕╣≡™╕∆⁹ 

☻כⱱꜟכ◦⌐ ─☻כⱱꜟכ◦⌐ ⅔╟┘ ⌐ꜝ▬

♬fi◓ ─ ─ ╩∕╣∙╣ ⇔╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

☻כⱱꜟכ◦   

 

 

 

 

 

 

 

 

 

                      

 

─☻כⱱꜟכ◦   

 

 

 

 

ⱬכ☻ⱱכ☻ 

☺ꜗ◔♇♩  

ⱬכ☻ⱱכ☻ 

 

 

 

 

☺ꜗ◔♇♩ 
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 ꜝ▬♬fi◓ ─ ─  

 

 

 

    ─ ≤ ◌ⱷꜝ ╩ ™ ꜝ▬♬fi◓ ─ ╩

⇔╕∆⁹ 

 

ꜝ▬♬fi◓  

    ╩ ─ ⌐ ⇔ ☻כⱱכ▪◄ ♪כ◖ ⱱכ

☻⌂≥╩ ⇔╕∆⁹ ⌐ ╩ ⇔ ☻כⱱꜟכ◦ ╩

ⱴfiⱱכꜟ⅛╠ ⌐ ☻כⱱꜟכ◦⁹∆╕⇔ │ ⌐

↕╣ ⌐ ⇔≡™⅝╕∆⁹ 

 

 

☻כⱱꜟכ◦     ╩☻כⱱ⸗כ◘ ∂≡ ╕√│ כ◦

ꜟⱱכ☻ ⌐ ╩ ⇔ ╩ ↕∑╕∆⁹ ⌐

╩☻כⱱ⸗כ◘ ⇔≡ ╩ ℮ ─ ╩ ⇔╕∆⁹

☻כⱱꜟכ◦ ╩ ╛ ╩ ⇔≡ ⇔╕∆⁹ 

  

  

  

 

 

☺ꜗ◔♇♩ 
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    ⱴfiⱱהꜟכ ⱴfiⱱהꜟכ ⱴfiⱱכ◦─ꜟכꜟⱤ▬ⱪ

╩ ≢ ⇔╕∆⁹ 

 

↑  

Ɽ▬ⱪꜟכ◦     ⌐╟╡ ⇔√ ↑ ╩ TV◌ⱷꜝ≤ ╩

™≡ ⇔╕∆⁹ ⌐ ↑ ─ ╩ ⇔╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 ↑  
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Ɽ▬ⱪꜟכ◦ ─  

⌐╟╢  

 →  

ᵑ  

    JIS K 7171₈ⱪꜝ☻♅♇◒ → ─ ₉⌐ ⇔╕⇔√⁹ 

 

ᵒ  

    ⱳꜞ◄☻♥ꜟ ╩ ☻כⱱꜟכ◦√⇔ ╩ ⌐ ∆  

◘fiⱪꜟ ☺◓⌐☿♇♩⇔ ꜝ▬♬fi◓ ≤ ─ ≢ ╘ ↑ 

╕⇔√⁹∕─ ◘fiⱪꜟ ☺◓╩◘▬꜠fi◘כ  

⌐☿♇♩⇔√ ꜝ▬♬fi◓ ⌐ ⅛╠ ↕╣╢ ╩↓─◘▬ 

꜠fi◘כ⌐ ╣ ☻כⱱꜟכ◦ ╩ ↕∑╕⇔√⁹ 

 

 

 

 

 

 

 

 

 

 ◘fiⱪꜟ ☺◓ 

 

ᵓ  

Ɽ▬ⱪꜟכ◦ ─ → ⅛╠ ╩⇔⁸∕─ ╩  

⌐ ⇔╕∆⁹ 

  

  

 
→

(N/mm 2) 

→

(N/mm 2) 

 83.8 3368.4 

Ȓ  7.1 70.8 

1.96Ȓ 69.9 3229.7 

    

  ᵔ  

╩ ™╕∆≤⁸ → │69.9(N/mm 2)⁸ → │

3229.7(N/mm 2)≤⌂╡╕∆⁹ 

╣╙ ─ ╩ ∫≡⅔╡╕∆─≢⁸ ⅛╠

╩ ⇔≡ ∆╢ │ → 59(N/mm 2)⁸ →
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2600(N/mm 2)╩ ≤⇔╕∆⁹ 

⌐ ╩ ∆╢ ─ ╩ ⇔╕∆⁹ 

 

 ╩ ∆╢ ─  

 
→  

(N/mm 2) 

→  

(N/mm 2) 

 59 2600 

  

 

ᵑ  

    JIS K 7 161₈ⱪꜝ☻♅♇◒ ─ ₉⌐ ⇔╕⇔√⁹ 

 

ᵒ  

    │ → ≤ ⌐ ╩ ⇔╕⇔√⁹ 

 

ᵓ  

Ɽ▬ⱪꜟכ◦ ─ ⅛╠ ╩⇔⁸∕─ ╩  

⌐ ⇔╕∆⁹ 

 

  

 
 

(N/mm 2) 

 

(N/mm 2) 

 32.8 4249.4 

Ȓ  1.6 165.8 

1.96Ȓ 29.7 3924.4 

 

   ᵔ  

   ╩ ™╕∆≤ │29.7(N/mm 2) ⁸ │ 

3924.4(N/mm 2)≤⌂╡╕∆⁹ 

╣╙ ─ ╩ ∫≡⅔╡╕∆─≢⁸ ⅛╠

╩ ⇔≡ ∆╢ │ 20(N/mm 2) ⁸

2450(N/mm 2)╩ ≤⇔╕∆⁹ 

⌐ ╩ ∆╢ ─ ╩ ⇔╕∆⁹ 

 

 ╩ ∆╢ ─  

 
 

(N/mm 2) 

 

(N/mm 2) 

 20 2450 
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ᵑ  

    JIS K 7 181₈ⱪꜝ☻♅♇◒ ─ ₉⌐ ⇔╕⇔√⁹ 

 

ᵒ  

    │ → ≤ ⌐ ╩ ⇔╕⇔√⁹ 

 

ᵓ  

Ɽ▬ⱪꜟכ◦ ─ ⅛╠ ╩⇔ ∕─ ╩  

⌐ ⇔╕∆⁹ 

 

  

 
 

(N/mm 2) 

 

(N/mm 2) 

 132.8 3155.4 

Ȓ  1.5 41.8 

1.96Ȓ 129.9 3073.5 

 

   ᵔ  

   ╩ ™╕∆≤ │129.9(N/mm 2) │ 

3073.5(N/mm 2)≤⌂╡╕∆⁹ 

╣╙ ─ ╩ ∫≡⅔╡╕∆─≢⁸ ⅛╠

╩ ⇔≡ ∆╢ │ 60(N/mm 2) 

2100(N/mm 2)╩ ≤⇔╕∆⁹ 

⌐ ╩ ∆╢ ─ ╩ ⇔╕∆⁹ 

 

 ╩ ∆╢ ─  

 
 

(N/mm 2) 

 

(N/mm 2) 

 60 2100 

 

─◘fiⱪꜟ ⌐╟╢  

  →  

   ᵑ  

    JIS K 7171₈ⱪꜝ☻♅♇◒ → ─ ₉⌐ ⇔╕⇔√⁹ 

 

   ᵒ  

    ⌐ ⇔╕∆ ⌐≡ ⇔√ ⅛╠

⌐ ╩ ╡ ⇔ ╩ ⇔╕⇔√⁹∕─ ╩ ⌐
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⇔╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

             →  

 

   ᵓ  

Ɽ▬ⱪꜟכ◦ ─ → ⅛╠ ╩⇔ ∕─ ╩  

⌐ ⇔╕∆⁹ 

  

  

 
→

(N/mm 2) 

→

(N/mm 2) 

 97.0 3531.2 

Ȓ  6.6 201.8 

1.96Ȓ 84.0 3135.7 

 

ᵔ  

   ╩ ™╕∆≤ → │84.0(N/mm 2) → │ 

3135.7(N/mm 2)≤⌂╡╕∆⁹ 

╣╙ ⅛╠ ╩ ⇔≡ ∆╢ ─

╩ ∫≡⅔╡╕∆─≢ → 47(N/mm 2) →

2080(N/mm 2)╩ ≤⇔╕∆⁹ 

⌐ ⅛╠ ╩ ⇔≡ ∆╢ ─ ╩  

⇔╕∆⁹ 

 

 ╩ ⇔≡ ∆╢ ─  

 
→  

(N/mm 2) 

→  

(N/mm 2) 

 47 2080 
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ⱪכꜞ◒→  

ᵑ  

    JIS K 71 16₈ⱪꜝ☻♅♇◒ ⱪכꜞ◒ ─ 2 3  

⌐╟╢ ⌐ⱪ₉כꜞ◒→ ⇔╕⇔√⁹  ╠⅛╖╦√ⱪכꜞ◒√╣╠

→ ╩ ⇔ ∆╢↓≤⌐╟╡50 ─ →  

╩ ⇔╕∆⁹ │n 3≢ ™╕⇔√⁹ 

→ ─ │ (1)─ ⌐╟╡ ™╕⇔√⁹ 

 

Et L Fה3 4bהh3הSt  (1)   

 

↓↓⌐, 

Et   →  (N/mm 2) 

L    16× ─ ╖h mm  

F    N  

b   ─ mm  

h   ─ ╖ mm  

St   t≢─ ─√╦╖ mm  

 

ᵒ  

    │ → ≤ ⌐ ╩ ⇔╕⇔√⁹ 

 

ᵓ  

⌐ ╩ ⇔╕∆⁹╕√ ⌐ ╩  

⇔ ⌐ → ≤ ─ ╩ ⇔╕∆⁹ 
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 √╦╖     mm  

 
√╦╖  

No.1 No.2 No.3 

1  0.570 0.570 0.575 

3  0.580 0.575 0.585 

6  0.600 0.605 0.610 

12  0.610 0.605 0.615 

30  0.610 0.610 0.620 

1  0.620 0.620 0.625 

2  0.625 0.625 0.630 

5  0.640 0.645 0.650 

10  0.660 0.660 0.665 

20  0.680 0.680 0.690 

50  0.745 0.745 0.730 

100  0.765 0.770 0.760 

200  0.830 0.830 0.810 

501  0.895 0.895 0.890 

1005  0.950 0.950 0.950 

 

  

No 

1 ─ →  

(N/mm 2) 

50 ─ →  

(N/mm 2) 

  

1 3919 1648 

2 3903 1627 

3 3758 1672 

 3860 1649 
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 ⌐ ∆╢ → ─  

 

ᵔ  

╟╡ 50 ─ → ─ ╩ ⌐ ⇔╕∆⁹ 

      -305.95 3374.5 

        -306.83 3357.7 

        -281.13 3257.7 

      ↓↓⌐ logt(hour)  

               → (N/mm 2) 

 

     ⅛╠50 ─ → ╩ ⇔╕∆≤ 1627 

(N/mm 2) 1672(N/mm 2) 1649(N/mm 2)≤⌂╡╕⇔√⁹ 

Ɽ▬ⱪꜟכ◦ ─ │ ╩╖≡1600(N/mm 2)≤⇔╕∆⁹ 

↓↓≢⁸ ⅛╠ ─Ɽ▬ⱪSFꜟכ◦√╘ ≤⁸

⌐╕≤╘╕∆⁹ 

 

─Ɽ▬ⱪSFꜟכ◦    ≤    (N/mm 2) 

     

    →  83.8 59 

→  3368.4 2600 

 32.8 20 

 4249.4 2450 

 132.8 60 

 3155.4 2100 

  →  97.0 47 

→  3531.2 2080 

    →   11.8 

→  1649.0 1600 

 

y = -305.95x + 3374.5

y = -306.83x + 3357.7

y = -281.13x + 3257.7

0

1000

2000

3000

4000

5000

-2 -1 0 1 2 3 4 5 6

50  

logt=5.64  
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ᵑ  

⅝╞ ⌐│ ─ ⌐╟╢ ⅜ ⇔╕∆⁹ 

↓─ │Ᵽ◒♥ꜞ▪⌐╟╡ ⌐ ⇔ ◖fi◒ꜞכ♩ ╩

╩Ɽ▬ⱪꜟכ◦⁹∆╕∑↕ ─ ≢ ∑⅝↕∑≡ ╩ ℮

↓≤≢ Ɽ▬ⱪꜟכ◦ ─ ╩ Ɽ▬ⱪꜟכ◦⁹√⇔╕⇔ │

40±2ϴ≢30 ─ ⌐ ∑⅝↕∑√ ─ → ─ ╩

╘╕⇔√⁹ 

 

ᵒ  

    │ → ≤ ⌐ ╩ ⇔╕⇔√⁹ 

 

ᵓ  

Ɽ▬ⱪꜟכ◦ ─ → ╩ ⌐ ⇔╕∆⁹ 

⌐≈™≡ ╩ ™≡ ╘√ ╩ ⌐ ⇔╕∆⁹

╟╡ 50 ─ ─ → ─ ╩ ╘╕∆⁹ 

∆⌂╦∟ log(24 ×365 ×50 )ԇ5.64╩ ⇔ 50 ─ 

→ ╩ ╘╕⇔√⁹ 

      

20

40

60

80

100

120

0 1 2 3 4 5 6 7

ⱳꜞ◄☻♥ꜟ Ɽ▬ⱪꜟכ◦

 

Ɽ▬ⱪꜟכ◦  ─ →  

 

          -7.49 +97.3 55.1(%) 

         ↓↓⌐ → ─ (%)  

(logt)  

 

   ᵔ  

     ─ ⅛╠ 50 Ɽ▬ⱪꜟכ◦╙ ─ →  

⅜50% №╢↓≤⅜ ↕╣╕⇔√⁹ 

50  

logt=5.64  
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☻כⱱꜟכ◦⌐  ╩ꜝ▬♬fi◓⇔√ ─  

ᵑ  

─ ⌐╟╢ ┼─ ╩ ⇔≡ ╩ ⅎ  

Ɽ▬ⱪꜟכ◦ ┼─ ╩ ═╕⇔√⁹ 

─ ╩ ⇔≡ ─ ╩ ⇔≡ ⌐ ⇔≡

⌐ ╩ ⇔╕⇔√⁹ ╩ ⇔√ ⌐

╩ ⅎ Ɽ▬ⱪꜟכ◦ ─ ╩ ⇔╕⇔√⁹

╩ ⌐ ⇔╕∆⁹ 

╟╡ │ (2)╩ ™≡ ⇔╕⇔√⁹ 

           ³
³³

³³

365

3600
(2)   

↓↓⌐ ↕╣╢  

20  

╩⅛↑╢  

⌐╟∫≡ ⌐  

        ↕╣√ 4 /  

  

   

ᵒ  

  ─ⱥꜙכⱶ ╩ ⅝ ╦∑√ ☻כⱱꜟכ◦⌐ ╩ꜝ▬♬fi 

◓⇔√╙─╩ ≤⇔╕⇔√⁹ 

 

ᵓ  

ꜝ▬♬fi◓ ⌐F=f×cos(wt ɫ)─ ╩  ▬Ɽꜟכ◦√⇔

ⱪ ⌐ ╩ ⅎ╕⇔√⁹ ⌐ ╩⅛↑√ ─ ╣

╩ ⇔╕∆⁹ ╠╣√ ⅛╠ ─ ─ ⌐ ╟

∫≡ ↕╣√ꜝ▬♬fi◓ Ɽ▬ⱪꜟכ◦─ ⅜ ≥─ ∆╢

─⅛╩ ⇔╕⇔√⁹ │ (1)⌐╟∫≡ ╘╕⇔√⁹√∞⇔

─ ─ ⅝↕⅜ ─ ─ ⅝↕ ─

⅝↕ ─ ⌐╟∫≡ ∆╢√╘⌐ ⅝↕╩ ∆╢

↓≤│ ≢∆⁹⇔√⅜∫≡ ╩ ≡ ≤⇔

─ ⌐≈™≡│ ─ ⌐╟∫≡ ╡1 ─ ⌐

↕╣╢ 6.6gal≤ 6450.48gal≤─ ≤

⇔≡ ╘╕⇔√⁹ 
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0

0.05

0.1

0.15

0.2

0.25

0 20 40 60 80 100

M
P

a

 

 ─ ╣  

 

   ᵔ  

Ɽ▬ⱪꜟכ◦ │⁸╒╓50 ⌐ ⌐╟╢ ╣ │50  

⌐ ∆╢ ⅜№╢≤ ≢⅝╕∆⁹ 
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Ɽ▬ⱪꜟכ◦ ─  

 

Ɽ▬ⱪꜟכ◦    ─ ╩JSWAS K - ₈ ⱪꜝ☻♅♇◒ 

₉─ ⌐ ⇔≡ ™╕⇔√⁹ 

╩60±2ϴ─ ⌐5 ∑⅝⇔√ ─ % ╩  

⇔ ≤ ∆╢↓≤⌐╟╡ ╩ ⇔╕⇔√⁹ 

 

 

⌐ ∆╢ ⌐≡ ⇔√ ⅛╠ 50mm ─

╩ ╡ ⇔╕⇔√⁹ꜝ▬♬fi◓ ⅔╟┘ ⅛╠ ╡ ⇔√

╩ ⌐ ⇔╕∆⁹ 

 

 

 

 

 

 

 

 

      ꜝ▬♬fi◓           

 

 

    ─ ╩ ⌐ ╩ ⌐ ⇔╕∆⁹ 

∑⅝ ⌐5 ∑⅝⇔√ ─ │ ≢⇔√⁹ 

√∞⇔⁸ │ ╩ ⇔≡™╕∆⁹ 

 

                      

 

 

   

 ╟╡ Ɽ▬ⱪꜟכ◦ ─ │ JSWAS K - ₈

ⱪꜝ☻♅♇◒ ₉≤ ─ ⅜№╢↓≤⅜ ≢⅝╕

⇔√⁹ 

 

 

 

 

 

 

 ─  

∑⅝  
%  

 +0.06 

10 % ♫♩ꜞ►ⱶ +0.11 

30 %  - 0.10 

40 %  0. 18 

40 % ♫♩ꜞ►ⱶ +0.01 
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⌐╟╢  

ᵑ  

JIS K 7204₈ⱪꜝ☻♅♇◒ ⌐╟╢ ₉⌐ ⇔  

9.8N 1000 │ GC150H ≢ ™╕⇔√⁹ 

⌐ ╩ ⇔╕∆⁹ 

 

ᵒ  

 → ≤ ∂╟℮⌐ ╩ ⇔ 120mm ⌐ ⇔╕⇔√⁹ 

─√╘ ⱦ♬ꜟ ╩ ⱪ꜠☻ ≢60ϴ⌐ ⇔

╩ ⅎ√ ≢ ⇔≡ ⌐⇔√ 120mm ⌐ ⇔╕⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

ᵓ  

╩ ⌐ ⇔╕∆⁹ 

 

  

 mg  

 Ɽ▬ⱪSF 130.0ꜟכ◦

ⱦ♬ꜟ  236.9 

 

   ᵔ  

Ɽ▬ⱪꜟכ◦ │ ⱦ♬ꜟ ╟╡ ⌂™ ╩

⇔ ╩ ⇔≡™╢↓≤⅜ ≢⅝╕⇔√⁹ 
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⌐╟╢  

ᵑ  

JIS A 1452₈ ┘ ─ ₉ 

⌐ ⇔╕⇔√⁹ ╩ ⌐ ╩ ⌐ ⇔╕∆⁹ 

 

 

             

      

 
─ ↕ 

12 35g 

─  8kg 

 20  

↕ 3m 

  

 

ᵒ  

    → ≤ ∂╟℮⌐ ╩ ⇔ 50mm ⌐ ⇔╕⇔√⁹ 

─√╘ ⱦ♬ꜟ ╩ ⱪ꜠☻ ≢60ϴ⌐ ⇔

╩ ⅎ√ ≢ ⇔≡ ⌐⇔√ 50mm ⌐ ⇔╕⇔√⁹ 

 

ᵓ  

    20 ─ ─ ⅔╟┘∕╣╠╟╡ ╕╢ 

╖─ ╩ ⌐ ⇔╕∆⁹ 

 

 ⌐╟╢  

  
 

(mg) 

 

(mm 3) 

╖  

(mm) 

Ɽ▬ⱪꜟכ◦  450 380 0.14 

 

ⱦ♬ꜟ  
1160 830 0.30 

 

   ᵔ  

Ɽ▬ⱪꜟכ◦  │ ⱦ♬ꜟ ╟╡ ⌂™ ╩

⇔ ╩ ⇔≡™╢↓≤⅜ ≢⅝╕⇔√⁹ 
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◘fi♪☻ꜝꜞכ ⌐╟╢  

ᵑ  

◘fi♪☻ꜝꜞכ ⌐ ╩ ╣≡ ─

╩ ⇔╕⇔√⁹ ╩ ⌐ ╩ ⌐ ⇔╕∆⁹ 

 

 

            

    

   5g 9kg 

 100rpm  

 20  

                            

 

ᵒ  

→ ≤ ∂╟℮⌐ ╩ ⇔ 150mm×50mm⌐ ⇔╕⇔√⁹

─√╘ ⱳꜞ◄♅꜠fi ⅔╟┘ ⱦ♬ꜟ ╩ ⱪ

꜠☻ ≢60ϴ⌐ ⇔ ╩ ⅎ√ ≢ ⇔≡ ⌐⇔√

150mm×50mm⌐ ⇔╕⇔√⁹ 

    

ᵓ  

20 ─ ─ ╩ ⌐ ⇔╕∆⁹ 

 

 ◘fi♪☻ꜝꜞכ⌐╟╢  

  (mg/20hr ) 

Ɽ▬ⱪꜟכ◦  0.5 

ⱳꜞ◄♅꜠fi  1.0 

ⱦ♬ꜟ  1.0 

    

ᵔ  

Ɽ▬ⱪꜟכ◦ ─ │ⱳꜞ◄♅꜠fi ╛ ⱦ

♬ꜟ ⌂≥≤ ⇔≡╙ ╣≡⅔╡ ⌐≈™≡│ ⌂

™≤™ⅎ╕∆⁹ 

 

╕≤╘ 

    ⌐╟╢ ⌐╟╢ ⅔╟┘◘fi♪☻ꜝꜞכ

⌐╟╢ ╟╡ ⱦ♬ꜟ ╟╡ ╣√

╩ ⇔≡™╢↓≤╩ ⇔╕⇔√⁹ 
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⌐ ∆╢  

ᵑ  

⌐ ∆╟℮⌐ ─◓fi◦כ◔ ⌐ꜝ▬♬fi◓ ┘  

300  1 m ╩ ⇔≡ ⌐◗ⱶⱤ♇◐fi╩ ⇔≡ⱨꜝfi☺≢

◓fi◓≤ꜝ▬♬fi◦כ◔⁹∆╕⇔ ─ ⌐ ⇔ ⱳfiⱪ≢

─ (0.1  MPa )╩ ⅎ ─ ⌐ꜝ▬♬fi◓ ─

─ ╩ ⇔╕⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

  

 

   ᵒ  

    ─◘fiⱪꜟ ≤ ∂╟℮⌐ꜝ▬♬fi◓ ╩ ⇔╕⇔√⁹ 

 

ᵓ  

⌐ ╩ ⇔╕∆⁹ 
 

  

     

 
  0.1  MPa  

3  
│ ╘╠╣⌂⅛∫√ 

 

ᵔ  

│Ɽ▬ⱪꜟכ◦ 0.1  MPa─ ⌐ ⅎ╢ ╩ ∆╢↓≤╩  

⇔╕⇔√⁹ 
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⌐ ∆╢  

ᵑ  

⌐ ∆╟℮⌐ ꜝ▬♬fi◓ ┘  300  1 m  

─ ⌐◗ⱶⱤ♇◐fi╩ ⇔≡ⱨꜝfi☺≢ ⇔╕∆⁹ꜝ▬♬fi◓

⌐ ⇔ ⱳfiⱪ≢ ─ 0.1  MPa ╩ ↕∑

─ ⌐ꜝ▬♬fi◓ ⅛╠─ ─ ╩ ⇔╕⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

ᵒ  

    ─◘fiⱪꜟ ≤ ∂╟℮⌐ꜝ▬♬fi◓ ╩ ⇔╕⇔√⁹ 

 

ᵓ  

⌐ ╩ ⇔╕∆⁹ 
 

  

     

 
  0.1  MPa  

3  
│ ╘╠╣⌂⅛∫√ 

 

ᵔ  

│Ɽ▬ⱪꜟכ◦ 0.1  MPa─ ⌐ ⅎ╢ ╩ ∆╢↓≤╩  

⇔╕⇔√⁹ 
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JIS K 7161 ⌐ ∂√ ╩ ╡ 

⇔╕∆⁹ ⇔√ ╩ ™≡ JIS K 7115

1 ⌐ ∂√ ⱪכꜞ◒

╩ ⌐≡ ™ ╠╣√ ⅛╠ ⌐╟╡ 50 ─

╩ ⇔╕∆⁹ 

╩ ⱪכꜞ◒ ⌐ ╡ ↑ ⌐ ⇔√ ⌐ 

─ ⅛╠ ⇔√ ╩ ⇔ ⅜ ∆╢╕≢─

╩ ⇔╕∆⁹⌂⅔ ∆╢ │ 15 ≤⇔╕⇔√⁹ ⌐

─ ┘ ≤∆╢ ╩ ⌐ ─

⌐ ╩ ⇔╕∆⁹ 

 

  

No. 
 

mm  

╖ 

mm  

 

N  

4 10.11 4.79  761.7 

6 10.13 4.74 945.6 

3 10.11 4.78 1041.5 

15 10.14 4.81 1155.3 

14 10.14 4.76 1192.4 

13 10.12 4.81 1230.6 

12 10.12 4.74 1266.7 

11 10.11 4.77 1304.2 

10 10.11 4.75 1372.5 

9 10.13 4.75 1410.3 

8 10.12 4.79 1443.4 

7 10.12 4.74 1482.1 

5 10.13 4.76  1527.9 

2 10.11 4.73 1639.7 

1 10.12 4.80 1676.8 
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   ᵒ  

    → ≤ ⌐ ╩ ⇔╕⇔√⁹ 

 

ᵓ  

⌐ ╩ ⇔╕∆⁹╕√ ⌐ ≤ ─

╩ ⇔╕∆⁹ 

 

 1000  

No. 

  

N/mm2  

 

N  

1000 ╕≢

─ ─  t  Log(t)  

4   15.73 761.7  

6   19.69 945.6  

3   21.55 1041.5  

15 1.32 0.12 23.69 1155.3  

14   24.70 1192.4  

13 1.33 0.12 25.28 1230.6  

12 70.78 1.85 26.41 1266.7  

11 17.15 1.23 27.04 1304.2  

10 15.67 1.19 28.58 1372.5  

9 1   29.31 1410.3  

8 0.03 - 1.78 29.78 1443.4  

7 0.02 - 1. 48 30.90 1482.1  

5 0.01   31.69 1527.9  

2 0.01   34.29 1639.7  

1 0.01   34.52 1676.8  



-  23 -  

 

 
 ≤ ─  

 

 

 ⅛╠ ╠╣√ ╩╙≤⌐50 ─ ╩ ⇔╕∆⁹ 

╕√ ─ ⱪכꜞ◒ ╩ ™≡50 ─ →  

╩ ⇔╕∆⁹ ⌐ ╩ ⇔╕∆⁹ 

⅛╠ ╠╣√ ╩ (3)⌐ ⇔╕∆⁹ 

 1.2407 27.436 (3) 

 ↓↓⌐      (N/mm 2) 

            log(t)  

 

       (3 )⅛╠50 ─ ╩ ╘╕∆≤  

        50 1.2407 27.436 

              1.2407×5.64 27.436 

          20.66(N/mm 2)≤⌂╡╕∆⁹ 

 

     ╕√ ─ 0│ ╟╡32.8(N/mm 2)≢⇔√─ 

≢⁸ ─ ɖ│ 

 

        ɖ 50 0 20.66 32.8 0.63  ≤⌂╡╕∆⁹ 

 

     ─ ⱪכꜞ◒ ╩ ™╕⇔≡50 ─ →  

╩ ⇔╕∆≤ ─╟℮⌐⌂╡╕∆⁹⌂⅔ →  

ɨ0│59(N/mm 2)≤⇔╕∆⁹ 

 

        ɨ50 59×0.63 37.17(N/mm 2)  

 

y = -1.2407x + 27.436

0

5

10

15

20

25

30

35

-2 -1 0 1 2 3 4 5 6

N
/m

m2
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ɨ0(N/mm 2) 

50 ─  

ɨ50(N/mm 2) 

 

(N/m m2) 

→

ɨ 
59 37.17 

11.8  

59÷5  

 

   ᵔ  

ꜝ▬♬fi◓ ─50 ─ → ─ │ → ÷5  

≢№╢↓≤╩ ⇔╕⇔√⁹ 
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ᵑ  

⌐ ∆╟℮⌐ ─ ◖fi◒ꜞכ♩ ⌐ꜝ▬♬fi

╩Ɽ▬ⱪꜟכ◦√⇔◓ ⌐☿♇♩⇔╕∆⁹ ⌐

⌐ ∆╟℮⌐ ↕  m─ ⅛╠ 100 kg─ ╩ ↕∑ ꜝ▬♬

fi◓ ╩ ↕∑╕∆⁹ꜝ▬♬fi◓ ╩ 10 ° ↕∑√

⌐ ∆╟℮⌐ ⌐ ⱪꜝ◓╩ ╡ ↑ ꜝ▬♬fi◓

⌐ ╩ ⇔≡ 0.1 MPa─ ╩ 3 ↕∑ ─ ╩

⇔╕⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

             ⌐╟╢  

 

 

 

 

 

 

 

        kg─  

 

 

 

 

        ° 

 

 

 

 

 ° ↕∑√  

 


