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─◌ꜞ◦כⱤכ☻ה☻כ◄ꜟ◌▬◔ .1  ⌂  

 

│◌ꜞ◦כⱤכ☻ה☻כ◄ꜟ◌▬◔ ⌐╙⅛⅛╦╠∏⁸ ⅜ ⅝ↄ⁸

⌐ ╣⁸ ⅜ ⌂™↓≤⅛╠⁸ ─ ⌂≥⌐ ╣≡™╢√╘⁸ ⅛╠

1000ϴ ╕≢─ ≤⇔≡ ↄ ─ ≢ ↕╣≡™╕∆⁹ 

 

   1 ⱪꜝfi♩ 

     ⁸ ⁸ ⁸ ⁸ ⅔╟┘♃fi◒  

 

   2 ┘ ⱪꜝfi♩ 

     Ⱳ▬ꜝכ♃⁸כⱦfi ⁸ ⅔╟┘  

 

   3 ⱪꜝfi♩ 

     ⌂╠┘⌐ ⁸ ⅔╟┘  

 

   4 ⱪꜝfi♩ 

     ⁸ ⁸◄Ᵽⱳ꜠⁸כ♃כ ⅔╟┘  

 

   5 ⱪꜝfi♩ 

     ⁸ ⁸ ⁸♄◒♩⅔╟┘  

 

   6 ⁸ ⱪꜝfi♩ 

     ─ ⅔╟┘  

 

   7 ⁸ⱦ⁸ꜟכ ⱪꜝfi♩ 

     ⅔╟┘  

 

   8  

     ⁸ ⁸ ⅔╟┘  

 

   9 ⁸  

     ⁸ ⅔╟┘  
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─◌ꜞ◦כⱤכ☻ה☻כ◄ꜟ◌▬◔ .2   

 

  1 │ 850ϴ 

   ↑™ ◌ꜟ◦►ⱶ 1 15⌐ ↕╣⁸ ⌐ ↕╣≡™╢ ─ ≢│

╙ ╣√ ╩ ⇔≡™╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

│◌ꜞ◦כⱤכ☻ה☻כ◄ꜟ◌▬◔ ⌐ ╣⁸ 600ϴ╕≢│⁸ │╒≤╪≥№

╡╕∑╪⁹ 

─  
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2 ⅜ ↕™⁹ 

JIS A 9510 │⁸↑™ ◌ꜟ◦►ⱶ ≤│∫ Ɽכꜝ▬♩

⅜ ↕╣≡™╕∆⅜⁸↓─ ─◌ꜞ◦כⱤכ☻ה☻כ◄ꜟ◌▬◔╙≢ ⅜

╙ ↕ↄ⁸ ⌐ ╣≡™╕∆⁹ 

 

  ─  JIS A 9510  

       1. ↑™ ◌ꜟ◦►ⱶ   

    ↑™ ≤ ╩ ─ ≢ ╩ ™≡ ⇔√⁸ 

↑™ ◌ꜟ◦►ⱶ ≤ ⇔⁸ ⇔√╙─ 

       1 15 1 22 

       1,000ϴ  

 2 17 

       650ϴ  

  

       2. │∫ Ɽכꜝ▬♩      

    ╩ ⇔≡ ↕∑√╙─⌐ ⅔╟┘ Ᵽ▬fi♄כ╩ ⇔⁸

⇔≡ ↕∑√╙─ 

       3 25  

       900ϴ  

 4 18 

       650ϴ  
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╕√⁸JIS A9504a ₑ⌐│ ╕√│●ꜝ☻╩ ⇔ Ᵽ▬fi♄כ≢

ꜟכ►◒♇꜡√⇔ ꜟכ►☻ꜝ◓┘ ⅜ ↕╣ ∂ ─ ≤⇔≡

↕╣≡™╕∆⅜⁸↓─ ⅜◌ꜞ◦כⱤכ☻ה☻כ◄ꜟ◌▬◔╙≢ ⌐ ⌂

⌐⅔™≡ ╙ ╣≡™╢↓≤⅜╦⅛╡╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ⅜ ↕™≤™℮↓≤│ ≢ ↕╩ ∆╣┌⁸ ─ ≤ ⇔≡

╟╡ ™ ↕≢ ─ ╩ ≢⅝⁸╕√ ─ ≤ ∂ ╖≢ ∆╣┌

╩ ↕ↄ≢⅝╢─≢ ⅝⌂ ⅜№╡╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 



5 

 

3 ⁸ → ─ ⅜ ⅝™⁹ 

   │ ╛ ⌐ ⅜ ∫√╡⁸ ⅜┬≈⅛∫√╡∆╢ ⅜№╡╕∆⅜⁸      

│◌ꜞ◦כⱤכ☻ה☻כ◄ꜟ◌▬◔    ⅜ 50N/  №╡⁸

─╟℮⌐≈┬╣≡ ⅜ ⇔√╡⁸ ╩ ∆╢ ⅛╠ ⌐

⅜ ∆╢ ⅜№╡╕∑╪⁹ 

  

⁸│◌ꜞ◦כⱤכ☻ה☻כ◄ꜟ◌▬◔⁸√╕      → ╙ 1 15─ ─ 20N/   

╩ ⅝ↄ ╢ 50N/  ≢№╢↓≤⅛╠⁸ ┘ ─ ─ ⅜

№╡╕∑╪⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

↑™ ◌ꜟ◦►ⱶ ─ ≤ → ↕─  

 

4 ─ ≢│ ╙  

⅜◌ꜞ◦כⱤכ☻ה☻כ◄ꜟ◌▬◔    ↕╣╢↑™ ◌ꜟ◦►ⱶ 1 15│

─ ≢ ╙ ⌂ 155 / ☻ה☻כ◄ꜟ◌▬◔√╕⁸╡№≢

│◌ꜞ◦כⱤכ ─ ⌐╟╡ ≢№╢√╘ ⅜╟ↄ⁸ ╙

∆╢↓≤⅜≢⅝╕∆⁹   

 

↑™ ◌ꜟ◦►ⱶ       1 15  155 /   

                    1 22    220 /   

                                       2 17  170 /   

 

   │∫ Ɽכꜝ▬♩      3 25    250 /     

                                       4 18  185 /   
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─◌ꜞ◦כⱤכ☻ה☻כ◄ꜟ◌▬◔  

 

 

 

 

 

 

 

 

 

5 ⅜ ↕™ 

│◌ꜞ◦כⱤכ☻ה☻כ◄ꜟ◌▬◔    ⅜ ↕ↄ⁸ ⅜ ™√╘ ⇔╕∆⅜⁸            

   ⌐╟╡ ↕╣≡™╢√╘⁸↑™ ◌ꜟ◦►ⱶ ─ ⅜ ≢ ≢ 

   ─ ⅜ ╙ ↕™ ≢∆⁹ 

 

│◌ꜞ◦כⱤכ☻ה☻כ◄ꜟ◌▬◔    ⇔≡╙ ⌐ ↑╢↓≤⌂ↄ ∆╣┌  

   ─ ⌐ ≢⅝╕∆⁹ 
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6 ⌂─≢ ⌐╙  

™↑⁸│◌ꜞ◦כⱤכ☻ה☻כ◄ꜟ◌▬◔    ◌ꜟ◦►ⱶ ─ ≢

≢ ↕╣≡⅔╡⁸ ─╟℮⌐Ᵽ▬fi♄כ╩ ╪≢™⌂™─

≢ ∂ ≢╙ ⌐ ╛ ●☻╩ ∆╢↓≤│⌂ↄ ≢∆⁹ 

 

   ↑™ ◌ꜟ◦►ⱶ│⁸↓─ ⌐╟╡ ─ ≤⇔≡╙ ↕╣≡™

╢ ╙№╡╕∆⁹                                        

 

↑™ ◌ꜟ◦►ⱶ ─  

 

 

 

 

 

 

 

 

 

 

7 ⌐ ╗ 

™↑⁸│◌ꜞ◦כⱤכ☻ה☻כ◄ꜟ◌▬◔    ◌ꜟ◦►ⱶ ─ ≢ ↕╣≡™

╢√╘ ⌐ ⇔≡⅔╡⁸ ─ ─╟℮⌐Ᵽ▬fi♄כ╩ ⇔≡™⌂™√╘⁸

⌐Ᵽ▬fi♄כ⅜ ↕╣√╡ ⇔≡Ᵽ▬fi♄כ⅜ ⌐ ↑√╡⇔≡ ⅜

≢⅝⌂ↄ⌂╢↓≤│⌂ↄ ⌐ ╪≢™╕∆⁹ 
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8 ♩▬♫♥☻כ○ ☻♥꜠fi☻⌐╙ ⇔≡ ≢⅝╕∆⁹ 

 

♩▬♫♥☻כ○ ☻♥fi꜠☻─ ╣─ ≤⌂╢ ▬○fi ╩               

50ppm ⌐ ⇔≡™╢√╘⁸ASTM C795a ♩▬♫♥☻כ○ ☻♥fi꜠☻─

╣⌐ ∆╢ ─ ─ ₑ⌐ ↕╣╢ ⌐ ╩ ∫≡ ╡╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(Clϖ+Fϖ)≤(Naϕ+SiO3²-)▬○fi ⌐╟╢ ─ (ASTM-C795) 
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─◌ꜞ◦כⱤכ☻ה☻כ◄ꜟ◌▬◔ .3  

 

  

( -1            

כ◄ꜟ◌▬◔

◦כⱤכ☻ה☻

ꜞ◌ 

JIS A 9510-16 ⱬכ☻ 

1 -15 2 -17 

 kg/m3  100 155  170  

→ ↕ 
N/cm2    

kgf/cm2       

50            

5.1  

20             

2.0  

20             

2.0  

 % 

1000ϴ 3      

1.0 

           

2.0  
 

650ϴ 3      

0.2  

          

 

           

2.0  

 

JIS A 9501-14                  

(  

W/(mהk) 

JIS 1 -15 

  0֔ɗ֔ 300  

    ɚ 0.0407+0.000128ɗ-2   

 300 ɗ֔ 800           

  ɚ 0.0555+2.05×10ϖϐɗ    

          +1.93×10ϖϒɗĮ                                                                                                                                                                                                        

                                                 

◌ꜞ◦כⱤכ☻ה☻כ◄ꜟ◌▬◔

-3                  

 0֔ɗ֔ 300                      

  ɚ 0.035+0.00011ɗ -2         

   300 ɗ֔ 800                  

  ɚ 0.0477+3.14×10ϖϐɗ                    

               +1.63×10ϖϒɗĮ                       

(0֔ɗ֔ 200          

  ɚ 0.0465                

      +0.000116ɗ      

200 ɗ֔ 600    

 ɚ 0.0570          

   -0.936×10-6ɗ 

+3.74×10ϖϒɗĮ     

( ─◌ꜞ◦כⱤכ☻ה☻כ◄ꜟ◌▬◔ (1- │ ↕ 50mm─Ⱳכ♪─ ≢∆⁹ 

( -2) ɗ ϴ 

( -3) ≢│№╡╕∑╪─≢⁸ ⌐ ─ │↔ ↄ∞↕™ 
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─◌ꜞ◦כⱤכ☻ה☻כ◄ꜟ◌▬◔ .4  

│◌ꜞ◦כⱤכ☻ה☻כ◄ꜟ◌▬◔   ─╒⅛⌐ ⌐ ∂≡ ─ ⅜№╡╕∆⁹ 

 

 

 1 WP ◌ꜞ◦כⱤכ☻ה☻כ◄ꜟ◌▬◔ T 

─◌ꜞ◦כⱤכ☻ה☻כ◄ꜟ◌▬◔    ╩ ∆╢√╘⌐│∫ ⇔√ ≢⁸

≢ ⅜ 70ϴ 150ϴ─ ⁸ ≢ ─ ⌂≥⌐ ⇔╕

∆⁹ 

   WP T │∫  

 

 2 ◔▬◌ꜟ◄◒☿ꜟ 

   │ ⌐⌂╢≤ ─ ≢ ⅜ ⌐ ⅝ↄ⌂╢─≢⁸

╩ ⇔ ≢─ ╩ ↕ↄ⇔√ ≢ Ɽכ☻ה☻כ◄ꜟ◌▬◔╩╖

◌ꜞ◦כ ╟╡↕╠⌐ ↄ⇔√™ ⌂≥⌐ ⇔╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  3 ◄ꜟⱲ◄כ☻ 

   ≢─ ─ │ ╩◄ⱦ ⇔≡≈⌂⅞ ╦∑≡ ⇔⁸ ⅜⅛⅛    

   ╡⁸ ╩ ∆╢─≢⁸◄ꜟⱲ ╩ ≢ ╘ⱪ꜠ⱨ□Ⱪ ⇔√ ≢∆⁹ 
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─◌ꜞ◦כⱤכ☻ה☻כ◄ꜟ◌▬◔ .5 ↕─  

  ↕╩ ∆╢ ⁸ ─ ⌐╟╡ ⅜ ⌂╡⁸ ╘╠╣╢

↕╙ ⌂╡╕∆⁹ ⌂ ─ │ ─≤⅔╡≤⌂╡╕∆⁹ 

 

 1 ↕ 

 ⌐ ∆╢ ≤⁸ ⅛╠ ∂╢ ≤─Ᵽꜝfi☻⌐⅔™≡ ⌂

↕╩ ∆╢ ≢ ─ ╩ ⇔≡™√∞↑╣┌ ⇔╕∆⁹ 

 ̧ ⁸ ─  

 ̧ JISⱬכ☻≢│ 12W/[m2הk]  

 ̧ JISⱬכ☻≢│ 20ϴ  

 ̧ JISⱬכ☻≢│ 5  

 ̧ JISⱬכ☻≢│ 15  

 ̧ ─ JISⱬכ☻─╖─  

 ̧ JISⱬכ☻≢│ 5 /1000W hr  

 ̧ JISⱬכ☻≢│ 4000hr╕√│ 8000hr  

 

 2 ─ ↕ 

   ⁸ ─ ↕⁸ ╡─ ─ ↕╩ ∆╢        

   ≢ ─ ╩ ⇔≡ ↑╣┌ ⇔╕∆⁹ 

 ̧ ⁸ ─  

 ̧ ─ ↕⁸ ╡  

 ̧ JISⱬכ☻≢│ 12W/[m2הK]  

 ̧ JISⱬכ☻≢│ 20ϴ  

 

 3 ─ ↕ 

   ─ ⅜ ⌐⌂╢ ─ ↕╩ ∆╢ ≢ ─ ╩ 

   ⇔≡ ↑╣┌ ⇔╕∆⁹ 

 ̧ ⁸ ─  

 ̧ ─  

 ̧ JISⱬכ☻≢│ 12W/[m2הK]  

 ̧ JISⱬכ☻≢│ 20ϴ  
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4 ─ ─ ╩ ╗ ─ ↕ 

   ∆╢ ─ ─ ─ ╩ ╗ ─ ↕╩

∆╢ ≢ ─ ╩ ⇔≡ ↑╣┌ ⇔╕∆⁹ 

 ̧ ─ ⁸ ⁸  

 ̧ ⁸ ─  

 ̧ ─ ⁸  

 ̧ JISⱬכ☻≢│ 12W/[m2הK]  

 ̧ JISⱬכ☻≢│ 20ϴ  
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─◌ꜞ◦כⱤכ☻ה☻כ◄ꜟ◌▬◔ .6  
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