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. │∂╘⌐ 

 │ ⌐ ╖⁸ ╛ ╙ ≢⁸ ™ ╩ ⅎ√ ⌂ ≢∆⅜⁸↓─

⌐│ ┘╛∆™≤™℮ ⌂ ⅜№╡╕∆⁹↓─√╘⁸ ⁸ ⌐ ╣≡™╢

╘∫⅝│ ─ ≤⇔≡ ↄ ↕╣≡™╕∆⁹↕╠⌐ ≢│⁸

╛ ⌐ ╩ ∆╢ ⌐⅔™≡╟╡ ─№╢ ╘∫⅝⅜ ╘╠╣≡

™╕∆⁹ ⌐▪ꜟⱵ♬►ⱶ╩ ∆╢≤ ⅜ ∆╢↓≤│ ╟╡ ╠╣≡⅔╡⁸

╘∫⅝ ⌐⅔™≡│⁸1970 ⌐●ꜟⱣꜞ►ⱶ╛●ꜟⱨ□fi⅜ ↕╣⁸◄◖●ꜟ

ᶸ⁸☻כⱤכ♄▬ⱴᶸ⁸KOBEMAGᴜ⁸ZAMᴜ ⁸ZEXEEDᴜ≤™∫√ -▪ꜟⱵ♬►ⱶ ─

╘∫⅝ ⅜ ₁⌐ ↕╣╕⇔√⁹↓─ ╩ ⌐ ⇔Ᵽ♇♅ ╘∫⅝≢

⌐⇔√ ⅜⁸ ─ -▪ꜟⱵ♬►ⱶ-ⱴ◓Ⱡ◦►ⱶ ╘∫⅝₈♃♫◌

₉≢№╡⁸2001 ⅛╠ ⇔≡™╕∆⁹ 

. ♃♫◌ ≤ JIS H 8643  

▪ꜟⱵ♬►ⱶ ╘∫⅝─ JIS ⅜ 2019 11 20 ⌐ ↕╣⁸♃♫◌-

AZ╩ ∆╢ │ 2020 11 4 ⌐ JIS ⱴכ◒─ ╩ ⇔╕⇔

√(JIS JQ0520002)⁹ JIS │ JIS H 2107 ╩ ⇔√

⅛╠ ╢ ≢╘∫⅝╩ ∫√ ⁸ -▪ꜟⱵ♬►ⱶ ▪ꜟⱵ♬►ⱶ 4 10 ⁸ⱴ

◓Ⱡ◦►ⱶ│ 3 ╕≢ ⅛╠ ╢ ≢╘∫⅝∆╢ ≢ ↕╣╢╙─≢∆⁹

╘∫⅝─ │⁸ 1─ ╡ ≢ ∆╢ 1 ┘ ≢ ∆╢ 2 ⌐

↕╣⁸ │∕╣∙╣ 3 №╡╕∆⅜⁸ ≢ ≢⅝╢╙─│ 1 ╩

∆╢≤⇔≡ ╘╠╣≡™╕∆⁹ 

1 ─ ≤ ⅔╟┘  

 ᶍ   ֩  ֪

 

25 A HZA 25 A 
 

25ɡm  

 

18ɡm  

12 mm ─Ⱳꜟ♩ ♫♇

♩ ↕ 2.3 mm╩ ⅎ╢ ⌂≥ 

36 A HZA 36 A 
 

36ɡ  

 

25ɡm  

↕ 1.6 mm ─ ⌂

≥ 

50 A HZA 50 A 
 

50ɡ  

 

36ɡm  

↕ 6.0 mm ─

⌂≥ 

 

18 B HZA 18 B 180g/  
12 mm ─Ⱳꜟ♩ ♫♇

♩ ↕ 2.3 mm╩ ⅎ╢ ⌂≥ 

25 B HZA 25 B 250g/  
↕ 1.6 mm ─ ⌂

≥ 

35 B HZA 35 B 350g/  
↕ 6.0 mm ─

⌂≥ 

1 │⁸ ≢ ⇔⁸ ─ ⌐╟∫≡ ⅜≢⅝╢╙─⌐ ⇔╕∆⁹ ≤│ ─ ≤

⌂╢ ─ ⅔╟┘ ─ 3⅛ ≢ ⇔√ ─ ⁸ ≤│ ─ ─ ─ ≤

⌂╡╕∆⁹√∞⇔⁸Ⱳꜟ♩ה♩♇♫ה ⌂≥│ 1⅛ ─ ≤∆╢ ⁸ │ ⇔╕∑╪⁹ 

2 │⁸ ≢ ⇔⁸ ─ ⌐╟∫≡ ⅜≢⅝⌂™√╘ ╩ ™√ JIS H 0401─ ⌐

╟∫≡ ╩ ℮╙─⌐ ⇔╕∆⁹ 
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. ╘∫⅝  

♃♫◌ │ ≢─╘∫⅝(RoHSכꜞ◓הfi ─ ╘∫⅝₈◄◖

₉*) ⌐ -▪ꜟⱵ♬►ⱶ-ⱴ◓Ⱡ◦►ⱶ ╘∫⅝╩ ∆ ╘∫⅝─ ≤⌂∫≡

⅔╡╕∆⁹ 

 

 

 

 

 

 

 

 

 

                                                                      

 

 

    ◄◖- │ ⌂╠┘⌐ ●ꜟⱣΊֿפ─ ╘∫⅝─ ≢∆⁹ 

ה   ה ⌐╟╡ ∆╢ ⅜№╡╕∆⁹ 

ה ה ⌐╟╡ ⇔⌂™( ∆╢) ⅜№╡╕∆⁹ 

 

 
₭ꜜᶠᶂᵬ 

(ᶽ᷈ )  
ᶠᶂᵬ ᵱᴴ  

    

ה ☻◒♇ꜝⱨה

─ ⌐╟╡⁸ ─

╩╘∫⅝≢⅝╢

⌐ ⇔╕∆⁹ 

─ ™ ╩

⌐ ⇔⁸

⇔√ ⌐ ↕∑

≡ - ─ ╩

↕∑╕∆⁹ 

⇔√ ⌐

↕∑ - ─

╩▪ꜟⱵ♬►ⱶ- ─

⌐ ↕∑⁸

→⌐╟╢ ╩

↕∑╕∆ 

√╣≤ ┌╣╢

╛ ╩ ╛

⌐╟∫≡ →

╩ ™╕∆⁹ ה

ה ─ ╩ ™

╕∆⁹ 

 

♃♫◌ │ 3⌐ ∆╟℮⌐⁸ ≤⇔≡ ∆╢ ╘∫⅝ ⅔╟┘ ─

-▪ꜟⱵ♬►ⱶ-ⱴ◓Ⱡ◦►ⱶ ╘∫⅝ ⌐ ─Ⱶ►ⱶ♪◌ה ╩ ↕∑⁸

RoHS ⌂≥ ⌐ ⇔√ ╘∫⅝─ ≤⌂∫≡™╕∆⁹⌂⅔⁸JIS H 8643

▪ꜟⱵ♬►ⱶ ╘∫⅝─ ≢│⁸ ─╘∫⅝ ─ⱴ◓Ⱡ◦►ⱶ│ 3wt

╕≢ ≤⌂∫≡⅔╡╕∆⁹ 

 

 

₭
ꜜ֭

 

֭
 

 

  

(
) 

 

₭
ꜜ

 

(
) 

 

 



3 

 

3 ♃♫◌   

 
₭ꜜᶠᶂᵬ  ᶽ᷈  

(╗ )  
₭ -ꜜᶷḳḧḓᶻḨ-Ḧ᷅ḕ᷿ᶻḨ 

ᶠᶂᵬ ( )  

▪ꜟⱵ♬►ⱶ 0.1wt    5.0 8.0wt  

ⱴ◓Ⱡ◦►ⱶ 0.01wt   0.8 1.5wt  

 0.01wt   0.01wt   

◌♪Ⱶ►ⱶ 0.005wt  0.005wt  

 0.08wt   0.01wt   

   

JIS H 8643≢│ ─ ─ │0.3wt ⁸ ─ ⁸▪ꜟⱵ♬►ⱶ⁸ⱴ◓Ⱡ◦►ⱶ ─ │

0.3wt ≤ ↕╣≡™╕∆⁹ 

 

. ╘∫⅝ ◘▬☼ 

 ╘∫⅝ ◘▬☼ 6000L×1400W×1800H 

 (╘∫⅝ ◘▬☼ 6500L×1600W×2400D) 

 

. ╡  

─fiכ꜠◒  ╡ │ 4000 ╕≢

≤⌂∫≡™╕∆⁹√∞⇔⁸ ╛╘∫⅝

∆╢√╘⌐ ∆╢ ⌐╟∫≡│⁸╘

∫⅝ ⌂ ╡ ⌐ ⅜↔↨™╕

∆─≢ ╘↔ ↕™⁹ 

 

[ ─ ●ꜟⱣכ≢│ 8500L×1500W×2200H⁸10 ╕≢AZ ⅜ ≢∆⁹]  

 

. ╘∫⅝  

 ♃♫◌ ─ │⁸ ≤⌂╢ ⌐№╡⁸ ╘∫⅝─ ─╟℮⌂

─╟℮⌂ ⌐│⌂╡╕∑╪⁹╕√⁸ ⌂☻Ɽfi◓ꜟ ⅜ ⇔ ™─

⅜ ≢∆⁹ 

 

 

 

 

 

 

 

 

 

 

 ╘∫⅝         ♃♫◌  

 

 ╘∫⅝  

2 ─ Ⱪꜝ◔♇♩─  
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. ⅔╟┘╘∫⅝ ⌐╟╢  

 ♃♫◌ │ ⌐╟∫≡ ╛ ⅜

⇔╕∆⁹ ⌐≡ ≤─ ⌐╟╡

─ ⅜ ↕╣╕∆⅜⁸ ≢│↓

─ │ ⌂ↄ ⅜ ▪ꜟⱵ

♬►ⱶ ⌐ ∆╢↓≤⅜ ⌂ ≢∆⁹╘∫⅝

─ ╖╛ │⁸↓─ ─ ╖╛ ⌂≥

─ ⌐╟∫≡ ╩ ↑╢↓≤⌐⌂╡╕∆

─≢⁸╘∫⅝╩ ∆ ─ ╛ ⌐│

⅜ ≢∆⁹ ⌐ ─ ─↑™ ─

│ ╘∫⅝≤ ∂≤↕╣⁸ ╩

⌐ 0.01 0.04 ⅔╟┘ 0.13 0.23 ─ ─

╩ ∆╢↓≤⅜ ╕⇔™≤ ⅎ╠╣╕∆⁹⌂

⅔⁸ ╛ ─ ─ ⌐│ ™☻ 

♩☻ꜝⱪⱩכ▬ (Sa1 )╩ ⌐ ℮↓≤≢ ↕╣╢↓≤⅜№╡╕∆⁹ 

 ⌂≥─ ╩ ↑╢ ≤⇔≡⁸Ɽ▬ⱪ⌂≥─ ⱦכ♪ ╛ ╩ ∫√

─ ⁸ ╡╩ ⇔≡™⌂™ ⌂ ⁸ ≢ ↄ ∫√ ⌂≥⌐

╩ ∆╢╟℮⌂ ⅜ ↓╡ ↄ⌂╡╕∆⁹↓╣╠─ ⌐ ╛

╩↕╣╕∆≤ ⌂┌╠≈⅝⅜ ⅝ↄ⌂╢ ⅜ ↄ⌂╡╕∆─≢⁸ ⇔

≡⅔ↄ↓≤⅜ ╕⇔™≤ ⅎ╠╣╕∆⁹∕─ ─ ⌂ ≤⇔≡│⁸╘∫⅝

≢№╢ ⅜ ⌂≥≢ ↕╣√₈ ↕┘₉⁸ ─ ⌐╟╢₈ └↑₉

─ ⁸ ─ ↄ₈ ₉⇔√ ⁸╘∫⅝ ⅛╠ → ─ ─

⌐╟╢ ₈ → ₉⁸╘∫⅝ ─ ╣ √╣ ⅜ ∫≡ ⅎ╢↓≤⌂≥⅜№╡

╕∆⁹↓╣╠─ ⅜╘∫⅝─ ⌐ ╩ ╓∆↓≤│№╡╕∑╪⁹ 

(JIS H 8643 7.2 ⅔╟┘ 5⁸ 6 15╙↔ ↕™)  

 

╣

 
ⱦכ♪  ─  ─  ─  

    

╣

 

↕┘ └↑ ( ה )  →  

    

 ─ ╛ ⌐╟∫≡ ∂╢  

1 ─ ≤ 

─↑™ ─  

JIS H 8643 ╟╡  
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ה .  

╘∫⅝─ │⁸ ⅜ ≈≤≤╙⌐ ⅜ ↄ⌂╡ ⌐ ⇔╕∆⅜⁸♃

♫◌ │∕╣╟╡ ⇔ ™ ─ ⌐ ⇔≡™⅝╕∆⁹ ⌐⁸♃♫◌ ─

⌐ ╩ ∫√ ≢≤⌂ⱪכ꜡╛ ↄ ↕╣√ │⁸ ≤ ┌╣╢

⌂ ─ ≤⌂╡╕∆⁹⇔⅛⇔⌂⅜╠⁸ ─ ≤≤╙⌐↓─ │ ⅜

⇔≡ↄ╢↓≤≢ ₁⌐ ∟⌐ↄↄ⌂╡╕∆⁹2001 ⅛╠ ⌐≡

╩ ⌂∫√ ≤∕─ ╩ ⅔╟┘ 2⌐ ⇔╕∆⁹↓─ 2⅛╠ ⅜

─ ≤≤╙⌐ ╗↓≤⅜ ╡⁸ ≤ ⇔≡╘∫⅝ ─ ⌐ ╩

ⅎ≡™⌂™↓≤⅜ ╡╕∆⁹ ─ ─ ⅜ 30wt ⁸ ─ ─ ⅜

25wt ≤ ─ ─ ⅜╛╛ ™↓≤⅜ EDS⌐╟╢ ⅛╠─ ≢ ≢⅝≡

™╕∆⅜⁸∕╣ ─ ⌂ ╩ ╠╣≡™╕∑╪⁹ ⅔╟┘ ─

⌂╢ ─ ™╛ ─ ↕─ ™─√╘⁸ ─ ╩ ╖ ↄ ⅎ╢≤╙ ⅎ╠╣

╕∆⅜ ⌂ │ ∫≡⅔╡╕∑╪⁹ 

 

 
2001 2010  

21  300  741  1187  3000  

 

 

 

 

 

 

 

  

 

 

 

 

  

 

 

 

 

 

 

 

  

 

 

 

 

 

  

 ♃♫◌ ─ ≤ ─  

 

 

3

4

5

6

7

8

9

10

0 500 1000 1500 2000 2500 3000

2 ♃♫◌ ─ ⌐╟╢ (2001 2010 )  
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. ⌐⅔↑╢  

 4⅔╟┘ 3⌐ ∆╟℮⌐⁸ ≢♃♫◌ ─ ⅜ ™↓≤⅜ ↕╣╕

∆⁹ ─ ─ ⇔™ ≢⁸♃♫◌ ─ (33g/ )│ ╘

∫⅝(214g/ )─ 1/ 6 ⌐ ⅎ╠╣⁸ ─ ⅜ ⌐ ╣≡™╕∆⁹ 

4 ≢─ [ ▪fi⸗♬►ⱶ ] / 2  

╓ ó 1  4  10 ( ** )  

 

( )  

⅛╠ 50m 

╘∫⅝( 533g/ )  42 117 214(550 / ≢  23 )  

♃♫◌-AZ   ( 530 / )  5 12 33(350 / ≢  95 )  

 

( )  

╘∫⅝( 554g/ )  4 17 48(550 / ≢ 103 )  

♃♫◌-AZ   ( 537g/ )  2 9 26(350 / ≢ 121 )  

 2010 12 2020 12  SS400 200×100×3.2  ⅝ 45   2 ─  

 ─90 ⅜ ↕╣√ ⅜ ─ ≤⇔≡ ⅎ√ ⁹ ╩ ∆╢╙─≢│№╡╕∑╪⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 ⅔╟┘ ⌐⅔↑╢  

( │ ≢─ 10 ה⅝∫╘  ♃♫◌-AZ)  

70 ≤ (2023) ה פֿ ה  

0

30

60

90

120

150

180

210

240

0 1 2 3 4 5 6 7 8 9 10

(
/

)

( )

ᵤḰʿ ҶרϛμΦ

ᵤḰʿЌЗϸ-AZ

◕ῬỘʿ ҶרϛμΦ

◕ῬỘʿЌЗϸ-AZ
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10. ⌐⅔↑╢  

5 ⌐⅔↑╢ (g/m2)  

 ₭ꜜᶠᶂᵬ ḇḒ᷀  

250 113.5 27.9 

500 219.8 43 

1000 278.2 47.1 

2000 -  56.1 

5000 -  59.7 

10000 -  74.8 

     [ ▪fi⸗♬►ⱶ ]                  

   ≢─  

 80ɡ   40ɡ   70ɡ  

 ♃♫◌ ─ JIS Z 2371 ⌐ ⌐⅔↑╢ │⁸ 5⌐

╠╣╢╟℮⌐⁸ ╘∫⅝─⅔╟∕ 1/6 ≤⌂∫≡™╕∆⁹ ╘∫⅝│ 1000

≢ ╩∆≢⌐ ⇔≡™╕⇔√⅜⁸♃♫◌ │ 10000 ≢╙ ─

│⌂ↄ⁸∕─ ™ ╩ ⅛╠ ≢⅝╕∆⁹ 

   500  1000  2500  5000  10000  

₭
ꜜ

 

           

H

D

Z

T

7

7
ᴌ 

   

  

 

»
 

H

Z

A

3

6

A 
**  

     

 

H

Z

A

5

0

A 
***  

      

4 ⌐⅔↑╢  
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11. ╘∫⅝ ≤  

─ ⌐╘∫⅝ ─ ─ ≤EDS ╩ ⇔╕∆⁹

⌐ ╠╣╢╟℮⌐⁸♃♫◌ ─╘∫⅝ │ ≤ ⌐ ↕╣╕∆⁹

│╘∫⅝ ╩ ⅝ →√ ⌐ ↕╣╢ ≢│№╡╕∆⅜⁸◄ꜞ▪ ─ ─

⅜ ∆ ╡ɖ ╛ɗ ≤ ┌╣╢ ⅜≢⅝≡⅔╡⁸∕─ │ ≢│⌂ↄ ╛

▪ꜟⱵ♬►ⱶ ⌐ №╡╕∆⁹ ⇔≡ │ 1 ─ ╘∫⅝≢ ↕╣╢

- ─ ⌐ 2 ─ ╘∫⅝≢▪ꜟⱵ♬►ⱶ⅜ ⇔≡ ∆╢ ▪ꜟⱵ♬►

ⱶ ─ ⅜ ╠╣╕∆⁹↓─ │ ─ ╩ ╗↓≤⁸ ≢▪

ꜟⱵ♬►ⱶ≤ ─ ⅜╛╛ ∆╢ ⅜ ╠╣╕∆⁹⌂⅔⁸ⱴ◓Ⱡ◦►ⱶ⌐⅔™≡│⁸

≢─ ≢ⱴ◓Ⱡ◦►ⱶ─ ⅜ ↓╢√╘⌐ ⁸ ≤╙⌐ⱴ◓Ⱡ◦

►ⱶ─ │ ⌐ ≢⅝╕∑╪⁹⇔⅛⇔⌂⅜╠⁸ 6⌐ ∆ ╡⁸╘∫⅝ ╩ JIS 

H 0401─ ⌐ ∆╢ ⌐ ─ ╩ ←Ⱬ◐◘ⱷ♅꜠fi♥♩ꜝⱵfi╩

⇔√╙─ ⌐ ↕∑⁸ ⌐ ↑√ ≢ ╩ ∫√≤↓╤▪ꜟⱵ♬►ⱶ│ 12 ⁸

│ 5 ⁸ⱴ◓Ⱡ◦►ⱶ│ 0.7 ╩ ∆╢ ╩ ≡⅔╡╕∆─≢⁸ ⌐│ⱴ◓Ⱡ◦

►ⱶ⅜ ⇔≡™╢↓≤╩ ⇔≡™╕∆⁹ 

⌂⅔⁸ⱴ◓Ⱡ◦►ⱶ─ │ ⌐ ↕╣≡⅔╡╕∑╪⅜⁸ ≢─

─ ─ ≤ ⅎ╠╣╢ ╩ ↕∑╢ ⅜╖╠╣╢↓≤⅛╠⁸

─ ≤⇔≡ ╩ ⅎ≡™╢≤ ⅎ╠╣╕∆⁹ 

 

      

 

 

 (BEI- comp)     

 ╘∫⅝ ─ ─ ⅜ ─EDS  

   

 

6 ╘∫⅝ ╩ ↕∑√      wt  

       

 

2.3  
12.2 0.75 5.68 0.001 0.001  

 

4t×150 
13.2 0.73 5.67 0.001 0.001  

 

65×65×6 
12.0 0.72 4.95    

 

 

 

 
50ɡ  
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 ╕√⁸ ⌐╘∫⅝ ─ ─ ≤◄ꜞ▪ ⇔√ ╩ ⇔╕

∆⁹♃♫◌ ─╘∫⅝ ⌐│ -▪ꜟⱵ♬►ⱶ ⅜ ↕╣≡™╕∆⅜⁸ ≤

⌐ ⌐ ⇔√▪ꜟⱵ♬►ⱶ─ ─ ⅜ ∆╟℮⌐▪ꜟⱵ♬►ⱶ─ │

≢⌂ↄ⁸ 7─ⱳ▬fi♩ ─ ⅛╠ɖ ≤ ┌╣╢ ─ ™ ≤ɗ ≤ ┌

╣╢ ─ ™ ⅜ ⇔╕∆⁹↓╣╠─▪ꜟⱵ♬►ⱶ─ ⅜╘∫⅝ ⌐

⌂ ╩ ↕∑⁸ ⌐ ∆╢ ╩ ╘∫⅝╟╡╙ ↕∑≡™╢≤ ⅎ╠

╣≡™╕∆⁹⌂⅔⁸ ⌐ⱴ◓Ⱡ◦►ⱶ│ ⌂ ╩ ╠╣≡™╕∑╪⅜⁸ 6─

ⱳ▬fi♩ ─ ⌐▪ꜟⱵ♬►ⱶ ─№╢ɖ ≤ɗ ─ ⌐ ↄ ∆╢

⅜№╡⁸ ─ ⌐ ⌐ ↓╢ ⌂≥╩ ← ╩ ⅎ≡™╢≤╙ ⅎ╠╣

╕∆⁹ 

 ╘∫⅝ ─ ( )≤EDS◄ꜞ▪  

 

7 ─EDSⱳ▬fi♩    wt  

  

  

    

ɖ  25 35% 0.2 1% 65 75% 

ɗ  0.8 1.2% 1 3% 94 97% 

ɖ-ɗ  5 15% 4 12% 74 90% 

ɗ  ɖ  
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12. ה   

 ─ ─ ╡♃♫◌ (80ɡ )─ │ JIS H 0401

2013 (Ɫfiⱴ )⌐ ≠⅝ ⌂™╕⇔√⅜⁸╘∫⅝ ─

│⌂ↄ ⌂ ╩ ≡™╕∆⁹ 

╕√⁸ ⌐≈™≡╙ JIS H 8503 ( Ᵽכ♥ )

⌐ ⇔≡ ⌂™╕⇔√⅜⁸ ╘∫⅝ ─ ⅜

↕╣≡™╕∆⁹ JIS H 0401 2021≢Ɫfiⱴ │ ↕╣╕⇔√⁹  

 

                                 

 

 

 

 

 

 

 

 

Ᵽכ♥) 5 )  

 

13.  

 ♃♫◌ │ ╘∫⅝≤╒╓ ≢ (Fe)╟╡ ⌂ ╩ ∆↓≤⅛╠⁸

╘∫⅝≤─ ⌐⅔™≡ ⌐ ⌂ ╩ ⇔╕∆⅜⁸∕─ ─

≤─ ⌐│⁸ ⌂ ╩ ∂╢ ⅜№╢√╘ ⅜ ≤⌂╡╕∆⁹ 

 

 

                 *1 

                 

 

 

                  *2 

  

 

                  *3 

 

   

 

 

 

⌐ ⇔≡ 1 ─ ╩ ⇔√─∟ 30 ─ ─  

1)0.1%NaCl ⌐H2SO4╩ ⅎpH╩ ⁹  

2)JIS H 8502 ◘▬◒ꜟ  

3)JIS Z 2371  

0

500

1000

1500

0 500 1000 1500

(

(
m
g
)

╘∫⅝

♃♫◌-

0

5

10

15

20

(
/
m
g
)

╘∫⅝

♃♫◌-

 

 

 

 Ɫfiⱴ  

 

6  
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14.  

♃♫◌ │ JIS H 8643─ ⌐№╡╕∆╟℮⌐⁸ ⅜ ⅝╕∆⁹

⌐ 5 10ה 15ה 23ה ─ ≢╘∫⅝ ╩ ↕∑√ ⁸∕─

⌐♦▫☻◒ⱭכⱤכ╩ ™≡ ⇔⁸ ⌐ ╩ ⌐ ⇔√♃♫◌ ─

⌐⁸ JIS Z 2371 ⌐ ╩ ⇔√ ╩ ─ ⌐ ⇔╕∆⁹

⅜⌂™ │ ⅛╠ ⅛⌐ ⅜ ⇔╕∆⅜⁸ ─ ≤≤╙⌐ ─

⅜ ─ ╩ ⅎ ╩ ⇔≡™╢ ⅜ ╡╕∆⁹╕√⁸5 ⌐⅔™≡│

─ ⌐ ╦╣≡⁸ ≤ ⅜⌂™ ⌐⌂∫≡™⅝╕∆⁹ ⅜ 5

≤⌂╢ 23 ─ ╙ ─ ─⌂™ ⌐⅔™≡╙⁸3000 ⇔≡╙

⌐╟∫≡ ─ ─ ⅜ ⅎ╠╣≡™╕∆⁹⌂⅔⁸JIS H 8643≢│⁸↓─

⅜№╢↓≤⅛╠⁸5 ╕≢─ ╘∫⅝ ┘ │№∫≡╙╟™↓≤⌐⌂

∫≡⅔╡⁸ ╘∫⅝ │ ─ ⅜ 5 ╩ ⅎ ⅜ 5 ─ │

╩ ™≡ ⇔≡╙ ™↓≤⌐⌂∫≡™╕∆⁹ 

 

ó 175  500  

   

 

 

 

 

 

 

 

1000  2 000  3000  

   

 ⌐ ↕∑√ ─ ≢─  

♃♫◌ ╘∫⅝  60ɡ  ( JIS H 8643 HZA-50A )  

↕∑√ ⅝↕ ᵑ5 0.25  ᵒ10 1  ᵓ15 ԇ2.3  ᵔ23 ԇ5.3  

 

 

 

 ŋ  ᴖ

 ɔ  o
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15. ꜞ◌ꜟ▪ה ─  

 ♃♫◌ │ 7─ ╡ ╘∫⅝≤ ⁸ ⁸ ▪ꜟ◌ꜞ ≢│

∆╢ ≤⌂∫≡™╕∆⁹ ╛▪ꜟ◌ꜞ ─╙─⌐ ∆╢╟℮⌂ ⌐ ∆╢

│ ⅜ ≢∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

ꜞ◌ꜟ▪ה 7 ⌐⅔↑╢  

  │H2SO4⁸▪ꜟ◌ꜞ │NaOH╩ ⇔≡ H╩ ⁹ 

 H ╩⇔√30ϴ─ ⌐24 ⇔√ ⁸ ╩ ⁹ 

╘∫⅝ 450g/m2⁸♃♫◌-AZ 500g/m2 

 

16. ≤⇔≡─  

 ♃♫◌-AZ│ ─ ╩ ⇔ ∆╢↓≤⅛╠ ⌐ ⇔ↄ⁸ ⌐⅔

↑╢ ╛▪ꜟ◌ꜞ⁸ ╛ ●☻≢─ ≤⌂╢ ─ ╩ ⇔√

⁸ ╛ ⌐ ╩ ™╢↓≤│ ≤ ⅎ╠╣≡™╕∆⁹ ╩ ∫

√ ╩ 8⌐ ╩ 9⌐ ⇔╕∆⁹ 

 

8 ╩ ∫√ ≤  

   

( ) ה   ⌂≥ 

┤∫  
ה  ה

ה  
⌂≥ 

ה  ▪ꜟ◌ꜞ  
 ה

┘ ⌂≥ 

ה   
ה  

┘ ⌂≥ 

ה   ─ ⌂≥ 
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9 ─  ( │ ≡ )  

 
ᶔᶂ  

(1) 2֩  ֪

ᶔᶂ  

(1)  

 

(3)  

ꞌ  

(3)  

 
≥  

 

≥  

 

≥ ᴴ  

ᴴ ꜞ  

ᴴ

ᶒ (4)  

╘∫⅝ ♃♫◌-AZ (JIS H 8643  ▪ꜟⱵ♬►ⱶ ╘∫⅝ HZA 50A) 

 ⌂⇔ ⌂⇔ ⌂⇔ ⌂⇔ 

 
90 

-R (40ɡm) 

◄ⱳ♥▫ 

(40ɡm) 

 

(360ɡm) SDC 402T (360

ɡm) 
 

V HB 

(50ɡm) 

V HB  

(55ɡm) 
⌂⇔ 

 

 

**  25/25( 0) 25/25( 1) 9/9( 0) 9/9( 0) 

***  
5.4MPa 

100  

5.6MPa 

90  

/ 10  

4.9Mpa 

100  

4.2MPa 

100  

─

 

****  

י3ִ  (2000 ) י6ִ  (4360 )  

 

25/25( 0) 

 

25/25( 1) 

 

9/9( 0) 

 

9/9( 0) 

 

 
6.7Mpa 

100  

4.4MPa 

100  

5.4MPa 

100  

4.3MPa 

100  

╡

⇔  

(NTT )  

─

 

*****  

י3ִ  (180 ) י6ִ  (360 )  

 

25/25( 1) 

 

25/25( 1) 

 

9/9( 0) 

 

9/9( 0) 

 

 
5.6MPa 

100  

4.1MPa 

100  

4.9MPa 

100  

4.6MPa 

100  

(1) 75 (2020) ה פֿ ה   פֿ

(2) 40 (2020) ה פֿ ה ה פֿ ה  

(3) 12 ה ╘∫⅝ (2023) ה פֿ ה פֿ  

(4) 77 (2022) ( ה ( ה   פֿ

 ╡╪ ╛◔꜠fi ─ ╩ ⇔╕∆⁹ ≢│ ╙⌂™√╘ ╙ ∑∏ ⇔≡™╕∆⁹ 

◒꜡☻◌♇♩  JIS K 5600 -5-6 2 25 ⁸ ⅜250ɡm╩ ∆ │5 9 ≤⇔╕⇔√ 

ⱪꜟ○ⱨ  JIS K 5600 -5-7 ( ⌐2.0MPa ─ ≢ ≤↕╣╕∆) 

 JIS K 5600 -7-1 

◘▬◒ꜟ  -30ϴ(3hr)Ҟ70ϴ(3hr)  50ϴ/1.5hr  12 /1  ( 90 RH)   
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17.⸗ꜟ♃ꜟ≤─  

♃♫◌-AZ─ ⸗ꜟ♃ꜟ≤─ ⌐ ⇔≡⁸ ⌐⸗ꜟ♃ꜟ╩ ⇔ ╪∞╙─≤

⸗ꜟ♃ꜟ ⌐ ╩ ↕∑√╙─2 ─ ≢ ╩ ⇔√ ╩

10⁸∕─ ╩ 11⌐ ⇔╕∆⁹AZ│ ⁸ ⌐ ⌂≥─ ⌐⌂∫

≡™⌂™╙──⁸ ⌐⅔™≡⸗ꜟ♃ꜟ⅛╠─▪ꜟ◌ꜞ ⅔╟┘ ⌐ ⇔≡⅝√

≤─ ≤ ╦╣╢ ⅜ ╠╣╕⇔√⁹√∞⇔⁸AZ ◦◐ⱳ◄ꜟכ♃⌐ ╩

⇔√ ⌐⅔™≡ ≢ ⱪꜟ○ⱨה0 ╙ 2MPa ≢№╡⁸≤╙⌐

⌂ ≢№╢↓≤⅛╠⁸AZ ╩⸗ꜟ♃ꜟ⌂≥⌐ ה ∆╢ │⁸ ─

⅛╠◄ⱳ◐◦ ⌂≥⌐╟╢ ┼─ ⅜ ↕╣╕∆⁹ 

 

10 ⸗ꜟ♃ꜟ ─  

   

 

SS400 (200×200×6t )⌐ ╘∫⅝(HDZT 77)ה ▪ꜟⱵ♬►ⱶ ╘∫⅝(HZA 

50A)ה ▪ꜟⱵ♬►ⱶ ╘∫⅝(HZA 50A) ⁸⸗ꜟ♃ꜟ ⌐◄ⱳ◐◦ (60

ɡm)─ 3  

 

 

 

 

 ╘∫⅝ ╩ ⌐☿

♇♩⇔≡⸗ꜟ♃ꜟ╩ ⇔

╪∞ ⅛╠ ⅜

⇔√  

           

 

 

 

⸗ꜟ♃ꜟ╩ ↕∑≡⅛

╠╘∫⅝ ╩⸗ꜟ♃ꜟ

⌐☿♇♩⇔√  

 

( ה( ( ה( ( ה ה ╟╡ 100 )─ 3≈─ ≢ 2022

7 2023 6 ─ 1 ╩ ∫√⁹ 

│ 2 ⁸ │ ─ №╡─ ≢ │ ─ ≤⇔√⁹ 

 

פֿ  ⁸ ◦◐ⱳ◄ꜟכ♃ ₈SDC◖כ♩ 402T◄◖G₉╩ ⌐≡  
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11 ⸗ꜟ♃ꜟ≤─ ( 1 ה )  

   

 

 

₭ꜜᶠᶂᵬ 

( DZ 77)  

AZ  

(HZA50A)  

AZ+ ó 

(HZA50A  

+60 ʋm)  

₭ꜜᶠᶂᵬ 

( DZ 77)  

AZ  

(HZA50A)  

AZ+ ó 

(HZA50A  

+60 ʋm)  

 

 

      

 

      

 

 

      

 

      

 

 

      

 

      

 

 

 
   9/9  ⱪꜟ○ⱨ 6MPa  9/9  ⱪꜟ○ⱨ 6MPa  

 
   9/9  ⱪꜟ○ⱨ 6MPa  9/9  ⱪꜟ○ⱨ 6MPa  

 
9/9  ⱪꜟ○ⱨ 5.0MPa 9/9  ⱪꜟ○ⱨ 6MPa  
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18.ⱦ♇◌כ☻  

 -AZ JIS H 22442009 15

12 ♃♫◌ ─ ↕│ ╘∫⅝─ 2

№╢√╘⁸ ™ │≈⅝ ™╘∫⅝ ≤™ⅎ╕∆⁹╕√⁸ ╟╡╙ ⌐ ™

─ ⅜ ™ ≤⌂∫≡⅔╡╕∆⅜⁸↓∟╠│ ╘∫⅝╟╡╙ ╠⅛™

≤⌂∫≡⅔╡⁸  

12 ⱦ♇◌כ☻ ↕  

 
ᵴ(HV)  

(16 )  

ᵴ(HV)  

(16 )  

♃♫◌-AZ 

80ɡ  
134HV 0.5  

  57HV 0.025  

Fe-Al  141HV 0.025  

╘∫⅝ 

80ɡ  
 60HV 0.2  

  34HV 0.025  

Fe-Zn  206HV 0.025  

 

 

19. ♃♫◌-AZ ┼─╡╪  

  

-P4  - AZ

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

♃♫◌-AZ┼─♃♫◌-P4      ╘∫⅝┼─♃♫◌-P4 
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20. Ⱳꜟ♩  

  Ⱳꜟ♩ ⌐ ⌂ ┼─ ─ ⌐│⁸ ╘∫⅝ ⌐╡╪

─ ⅜ ≢∆⁹ ⌐╡╪ ♃♫◌-FC ╩ ⇔⁸ ╘

∫⅝↕╣√ F8T─ M22Ⱳꜟ♩≢☿♇♩⇔√∆═╡ ╩ ∫√ ╩ 13⌐ ⇔╕

∆⁹╕√⁸ ▪ꜟⱵ♬►ⱶ ╘∫⅝↕╣√ Ⱳꜟ♩ֿפ ─ F8T─M20≢☿♇

♩⇔√∆═╡ ─ ╩ 14⌐ ⇔╕∆⁹♃♫◌ │╡╪ ♃♫◌-

FC ╩ ∆╢↓≤≢ Ⱳꜟ♩ ⌐ ⌂ ╩ ∆╢↓≤⅜ ≢∆⁹ 

 ♃♫◌-FC│ ⅜ ⇔√ ╘∫⅝ ╡╪ ─ ≢∆⁹ 

 

13 ∆═╡ ╘∫⅝ F8T Ⱳꜟ♩  

ᶩ ᵶ  ᵸᶘᶩ ֩N *֪*  ᵸᶘᶩ ***  ****  

1 462 1.75 

 2 460 1.74 

3 460 1.74 

   ∆═╡ │ ╩♫♇♩ ⌐╟╡ ╘ ↑√ 24 ↕∑⁸∕─ ╩ ₁⌐

⇔≡∆═╡⅜ ⇔√ ─ ╩ ⇔√  

  ∆═╡ │∆═╡ ≤M22Ⱳꜟ♩─ ∑╪ Ⱳꜟ♩ 165.0kN×

0.4×Ⱳꜟ♩2 × 2 264.0kN ─  

 ∆═╡ ⅜1.2 ╩ ≤∆╢ 

 

 

 

14∆═╡ ╘∫⅝ F8T Ⱳꜟ♩  

ᶩ ᵶ  

 

( )  
ᵸᶘᶩ  ᵸᶘᶩ *****  

  ******  

N1[kN ]  P[kN]  ʋ1 ʋ2  

1 195.7 339.1 0.433 0.460 

 2 195.8 351.7 0.449 0.479 

3 197.4 381.6 0.483 0.514 

  ∆═╡ ɡ ∆═╡ P/( ×Ⱳꜟ♩ × N1) 

 ∆═╡ ⅜0.4 ≢ ≤∆╢ 
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21  

♃♫◌ │ ⌂≥⌐ ≢⅝⁸ ⅜ ∆╢ ╛ ⌂≥─

≢ ◌ꜟ◦►ⱶ⌂≥─ ╩ ∆╢ ⌂≥─ ≢ ™

╩ ⇔╕∆⁹ 

Ổ  ⁸ ⅔╟┘ ⁸ ⁸ ⁸ ⁸ ה  

Ổ  ⁸ ⁸ ⁸ ⁸ ⁸ ה ⁸ 

Ổ ה Ⱪꜟꜝ♇◒⁸כ◔⁸  ⁸ ⅔╟┘ ⌂≥─  

Ổ ה  ⁸ ⁸  

Ổ  ⁸ ⅔╟┘ ⁸ ⁸ ⁸ ה  

╛ ☻ⱪꜝ♇◦ꜙ♂כfi⌂≥ ┼─♃♫◌ ─ │⁸ ⌂ ⅜ ≢⅝⌂™ ⅜↔↨™╕

∆─≢↔ ↕™⁹ 

 

 

 

 

 

 

 

 

 

™─            ⌐ ™ⱨ▼fi☻ ( )    

 

 

 

 

 

 

 

 

 

─            ─ ⅔╟┘  

 

 

 

 

 

 

 

 

 

 

™─ ה   ◓fi♅כ꜠◓─        
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╩ ∂ ⌐ ╗ ⇔       ⅜ ⌂ ≤⌂╢  

 

 

 

 

 

  

 

 

 

 

(◖fi◒ꜞכ♩ ⌐ )       ─ ( )  
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22.  ♃♫◌ ─  

 

   

  2001 6  

  2001 7  

  2001 11  

  2002  3  

  2002  8  

 IC  2002  8  

  2003  5  

 JCT   2003  5  

 16  2004  8  

  2004 10  

   2004 11  

2005   פֿ  8  

2005  פֿ 10  

2005  פֿ 10  

  2007  4  

  2007  8  

2007  פֿ  8  

2009  פֿ  8  

   2009 12  

   2010  2  

 ◔  2010  8  

2010  פֿ 11  

2010  פֿ 12  

ITV פֿ  2011 2  

ה   2011 5  

 228  2011 10  
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 23 168  2012 8  

 ⱡ  2012 11  

 ﬞ ( ) ﬞ  2013  4  

  2013  9  

2 פֿ  2013  9  

∆│ פֿ  2013  9  

  2013 12  

2014  פֿ  1  

2 פֿ  2014  4  

 ( )  2014  6  

2014  פֿ  8  

 370 1  2014 10  

  2014 11  

2014   פֿ 12  

  2015  1  

ה פֿ  2015  3  

 173  2015  4  

1 פֿ  2015  5  

3 פֿ  2015  6  

2015  פֿ  7  

2015  פֿ  8  

-26 פֿ  2015  9  

) פֿ )  2015 12  

2016  פֿ  1  

2 פֿ  2016   

2016  פֿ  2  

2016  פֿ  4  

 з  2016 10  
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1 פֿ 201 2016 12  

 331 ( 27 3 ) 2017  2  

2017  פֿ  2  

2017    פֿ  2  

 ≈╡ ╡  2017  5  

 27 5 ╡╞℮╒⅛  2017  5  

2017  פֿ  6  

2017  פֿ  7  

ה פֿ  2017  8  

 ∕─  2017  8  

 2   2017  8  

ה פֿ  2017 11  

 28-29   2017 11  

  2017 12  

  2017 12  

  2017 12  

LNG פֿכ☺♯◄ꜟ◄  LNG  2018  2  

 1  2018  4  

28 פֿ   2018  4  

PC)  פֿ )  2018  5  

  2018  6  

JCT פֿ  2018 10  

2018  פֿ 11  

 30  2018 11  

2018   פֿ 11  

2018  פֿ 12  

ﬞ פֿ  2018 12  

 437 ╡╞℮  2018 12  
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 3  2019  2  

2019  פֿ  3  

   2019  6  

6 פֿ  2019  7  

 30 G854 50 2019  7  

 ╡╪ↄ℮ IC  2019  8  

2019  פֿ 10  

  31  2019 11  

─ פֿ  2019 11  

 ∕─  2019 12  

2019  פֿ 12  

 ( )  2020 2  

 3 ┤ ∕─  2020 3  

 ♄ⱶ   2020  

  2020 6  

  -   2020 7  

2020   פֿ 9  

  2020 10  

  2020 10  

  H3132ה  2020 11  

 JCT  2021 1  

 ◔  2021 2  

   2021 4  

 ∕─  2021 8  

   2021 9  

  2021 9  

╡  JERAפֿ ⇔  2021 11  

  2022 1  
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 ∕─  2022 3  

 BP( ) (2021 ) 2022 4  

   3  2022 7  

  ﬞ ☻ⱡ2022 כ♃ꜟ▼◦כ 10  

 ▪▬ꜝfi♪ ∕─  2022 12  

 ╡  2023 2  

  з ╡╞℮  2023 3  

Ⱡ♇♩꞉כ◒   2023 4  

   2023 6  

 1-2  2023 7  

  2023 8  

 ⱱ♇◐ꜛ◒◓ⱴ  2023 9  

 TOWER  DIVE WALK  2024 4  

 ꜞⱪ꜠▬☻  2024 8  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ↄ╛ ה ⌂≥─ ─ ⌐ ↕╣≡™╕∆⁹ 
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 JIS H 8643  
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 ≢─ 3000  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ≢─ 3000 ─  

Zn-Al-Mg(40ɡ  HZA-36A)ה Zn-Al-Mg(60ɡm HZA-50A)ה ╘∫⅝( 80ɡm HDZ-55)  
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ₒ Public Relations x ᷅ḳᴻḟ ᶍִי ᷁ḳḘᴻ ᶎ ᶆ ᴴ

ᶊ ꞌᶆᵬᶪ ₭ꜜᶷḳḧḓᶻḨḦ᷅ḕ᷿ᶻḨ3 ᶠᶂᵬ ( AֹZ)  ᶍ ᶱ 2022

ᶧᶩ ᵶɕ ᵶᵾᴳ ᶊ2023 ᵪᶨJIS H 8643 ₭ꜜᶷḳḧḓᶻḨ ᶠᶂᵬᶍ ᶇ

ᶉᶩᶝᵶᵾ  G
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ₒ Public Relations x יִ ᷁ḳḘᴻᶍ AZ ᶎᴲḇḒ -᷀AZ ᶍ ᶱ ᵣᶅᵩᶩᴲᶠᶂᵬ ᶉᶈḇ

Ḓ -᷀AZ ᶊ ᵶᶅᵣᶝᵸᴳ 8500L 1500 W 2200 H᷊ᶹḂᶝᶆᶍ ᶍᶠᶂᵬ

ᵪּס ᶆᴲ 10 ԅ ( ᶱ ᶞᶝᵸᶍᶆ9 ԅᶱ ᵧᶪ ᶎᵳ ᵮᵿᵴ )r  ᶍ

ᶝᶆ ₭ꜜᶷḳḧḓᶻḨḦ᷅ḕ᷿ᶻḨ ᶠᶂᵬᶍ סּ ᶆᵸ  G
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ₒ Public Relations x  

 

◌♃꜡◓│ ─QR◖כ♪⅛╠↔ ⌐⌂╣╕∆⁹ 

 

 


