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1ₒ ─ ≤ ₓ 

 

1.1 ₒ ₓ 

│⁸ ◖▪♪ꜞꜞfi◓ ╩ ⇔≡ ┘ ⌂≥╩ ℮ ─ ≤⇔

≡ ↕╣√╙─≢№╡⁸ ─ ╩ ⇔≡ ⇔√╙─≢№╢⁹ 

 

1.2 ₒ ₓ 

│ ⌂◖fi◒ꜞכ♩ ╩ ≤⇔≡™╢⁹ 

─╟℮⌂ │ ⌐╟∫≡ ─ ⅜ ⅝ↄ⁸ ╩ ∆╢↓≤⅜≢⅝

⌂™⁹↓╣╠─ ⅜ ⌂ │ ─ ⌐ ™ ╦∑╢↓≤⁹ 

1.2.1   

1.2.2  ⅜ ╕╣╢  

1.2.3  ─ ⇔ↄ ™  

1.2.4  ▪☻ⱨ□ꜟ♩─ 2.1.2 ╩  

1.2.5  ╩ ⇔≡ ∆╢  

1.2.6  ⅜ɫ300mm ╩ ⅎ╢ ─  

 

1.3 ₒ ₓ 

1.3.1  ─ ─ │ ╩☻כ◔⌂ ⇔√╙─≢№╢⅛╠⁸ ⌂ ₁─ ─

⌐≈™≡│⁸ ╩ ⇔√ ─╒℮⅜ │ ™⁹ 

1.3.2  ─ ⌐│⁸ ⁸ ⁸ ⁸ ≤™∫√ ⌐⁸ ⇔√

─ ╩ ⅎ≡™╢⁹⇔√⅜∫≡ ⅜ ⌂ ╟╡╙

⌂™ ⌐│⁸ №√╡─ │ ⌐⌂╢⁹ 

1.3.3  ⱦ♇♩─ │ ┘ ≢№╡⁸ ⌂ ≢│⌂™ │ 4.5.1 ᵒ╩ ⁹ 

1.3.4  ⅜ ≢ ℮ ─ │ ─ ⌐ ╠╣╢⁹ ⌐ ⇔√ ╡⁸

◖▪─ ╛ │ ╕╣≡™⌂™⁹╕√ ─ ⌐ ∆╢

╙ ╕╣≡™⌂™─≢⁸ ─ ⌐№√∫≡│ ─ ≢ ה ╩

⌐ ∆╢ ⅜№╢⁹ 
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2ₒ ─ ₓ 

 

2.1 ₒ ₓ 

2.1.1  ◖▪♪ꜞꜞfi◓ │⁸ ⌐♄▬ꜘ⸗fi♪ ⅜ ╘ ╕╣√ ♄▬ꜘ⸗fi♪

ⱦ♇♩╩ ↕∑⁸◖fi◒ꜞכ♩ ╩ ∆╢╙─≢№╢⁹ ⱡ☼ꜟ

⌐ ∂╪ ─ⱱכ☻╩ ⇔⁸ ╩ⱦ♇♩ ╩ ∂≡ ∂╪ ⌐ ∆╢ ∂╪

≤◖fiⱪ꜠♇◘כ▪◄╠⅛כ╩ ╡ ╖ ╩ⱦ♇♩ ┼ ∆╢ ∂╪

⅜№╢⁹ ─ │⁸▪fi◌כ⌂≥╩ ∫≡ ◖fi◒ꜞכ♩ ⌐

∆╢↓≤≢ ≢⅝╢√╘⁸ │ ↕╣≡⅔╡⁸ ─ ⅜≢⅝╢⁹ 

2.1.2  ▪☻ⱨ□ꜟ♩ ⌂≥⌐⅔™≡│⁸▪fi◌כ⅜ ⇔⌂™√╘⁸ ─ │ ⌐╟∫

≡ ⇔⌂↑╣┌⌂╠⌂™⁹↓─╟℮⌂♃▬ⱪ─ │⁸ ≤ ╩ ∆╢√╘

⌐●♁ꜞfi◄fi☺fi╩ ⇔≡™√⅜⁸∕╣⅜ ⌐ ↕╣≡™√─│

17 p.212 ─ 1703-017 ╕≢∞∫√⁹▪☻ⱨ□ꜟ♩ ─ ⅜ ∆╢⌐

≈╣≡⁸▪☻ⱨ□ꜟ♩ ╩ √∏⌐⁸◖▪♪ꜞꜞfi◓ⱴ◦fi╩ ∆╢ ⅜ ⅎ≡

™╢⅜⁸ ╛◖☻♩│⁸ ⅜ ∆╢ ╛ⱦ♇♩─ ⌐ ↕╣╢√╘

◖fi◒ꜞכ♩ ─ⱦ♇♩≢▪☻ⱨ□ꜟ♩╩ ∆╢≤◖fi◒ꜞכ♩ ⌐ ⅜

╗↓≤⅜№╢ ⁸ ─ │ ─ ╩ ∆╢ ⌐ ∆╢ ⅜№╢⁹ 

 

2.2 ₒ ₓ 

2.2.1  ₒ ₓ 

ההה 2.2.1.1 ⁸ ⌂≥─ ⌐ ℮ ┼─  

fi⁸◖▪◄ההה 2.2.1.2 ⁸ ♄◒♩ ─  

2.2.1.3 ●☻ ההה ⁸ ⅝ ╖ ─ ⌐ ℮  

ההה 2.2.1.4 ─ ⌐ ℮  

2.2.2  ₒ ₓ 

─ꜟכ꜠♪כ●ההה 2.2.2.1 ╡ ↑ ─  

הה 2.2.2.2 ╡ ↑─ⱥꜙכⱶ ┼─  

ההה 2.2.2.3 ⅝ ─  

2.2.2.4 ♩fiⱠꜟ ה ◖▪⁸ ◖▪ 

ההה 2.2.2.5 ─ ⁸ ─  

הה 2.2.2.6 ─  

2.2.2.7 ♄ⱶ ההה ◖▪ 

2.2.3  ₒ∕─ ─ ₓ 

2.2.3.1 ꞉▬ꜘכ♁כ ─√╘─ ⇔ ⁸ ╡  

2.2.3.2 ▪fi◌⁸כ ▪fi◌כ⌂≥─ ─  
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2.3 ₒ ◖▪♪ꜞꜟ─ ₓ 

ᵑ ⸗כ♃כ ההה ◖▪ⱦ♇♩╩ ↕∑╢

♪ꜞꜟ ⁹ ╩כ♃כ⸗─ ⇔⁸

ה ⌐╟∫≡ ⌂ ╩ ┬⁹ 

 

ᵒ ☻▬ⱬꜟההה ∂╪─ ⌐ ∆╢ ∂

╪ⱡ☼ꜟ⁹ 

 

ᵓ ◖▪ⱦ♇♩ההה ⌐♄▬ꜘ⸗fi♪

⅜ ╘ ╕╣√ ⁹ ה ⌂≥

⌐ ∂≡ ™ ↑╢⁹ 

 

ᵔ ☻ꜝ▬♪Ⱪ꜡♇◒ ◒ꜝfiⱪ ♃כ⸗ההה

כ ≤ ↕╣≡⅔╡⁸ ╡Ɫfi♪ꜟ╩ ∆≤

ⱳכꜟ ⌐ ∫≡ ∆╢⁹ 

 

ᵕ ╡Ɫfi♪ꜟההה ⌐╟∫≡⁸ ─≥∟╠⌐╙ ╡ ↑╠╣╢⁹ 

 

ᵖ ⱳכꜟ ╩◒♇꜡Ⱪ♪▬ꜝ☻≥כ♃כ⸗ההה ─ꜟכ꜠─╘√╢∑↕ ╩

↑ ∫≡™╢⁹ ⌐╟∫≡ ↕│ ⌂╢⁹ 

 

ᵗ ⱬההה☻כ ⱳכꜟ ─ ╩ ≢⅝╢♃▬ⱪ╙№

╢⁹ 

 

ᵘ ╡Ⱳꜟ♩ה▪fi◌הההכ ⱬכ☻╩ ◖fi◒ꜞ

♩כ ⌐ ∆╢╙─⁹ ─ ≤⇔≡│⁸Ᵽ◐ꜙכⱶⱤ

♇♪ ⁸◘ⱳכ♩☺ꜗ♇◐ ⌂≥⅜№╢⁹ 

 

ᵙ ↕ Ⱳꜟ♩ההה ⇔√ ⱬכ☻─ ה ╩

⇔⁸ ╩ ↕∑╢√╘⌐ ℮╙─⁹ 

 

ᵚ Ɽ♇♩ההה ─ ╩ ⅞⁸ ∂╪ ╩

⌐∆╢ ⁹ ∂╪ ⌐≡  

 

ᵛ ╡ ההה ─ ꜠ⱬꜟ╩ ∆╢↓≤⌐╟╡⁸ ⅜ ⌐⌂╢⁹ 

  

 
1

4

5

2

6

7

9

8

3

ᵛ 
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2.3.1  ₒ ◖▪♪ꜞꜟ─ ∂╪ ₓ 

₈ ∂╪ ₉ 

 

ⱡ☼ꜟ⌐ ∂╪ ─ⱱכ☻╩ ⇔ ╩ ◖▪ⱦ♇♩ ╟╡ ∆╢

⁹ 

 

₈ ∂╪ ₉ 

 

ⱡ☼ꜟ┼◖fiⱪ꜠♇◘כ╩ ╩כ▪◄⇔ ╡ ╖ ╩ ◖▪ⱦ♇♩

┼ ∆╢⁹ ↕╣√ │ ∂╪ ⅛╠ⱱכ☻≢ ↕╣√ Ɽ♇♩⌐

≡ ╩ ← ∂╪ ⁹ 
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3ₒ ─ ₓ 

 

3.1 ₒ ₓ 

 

3.1.1  ₒ ה ∂╪ ה ─ ₓ 

◖▪♪ꜞꜞfi◓ │⁸◖▪♪ꜞꜟⱴ◦fi─ ⌐⁸ ⁸ ∂╪ ⁸ ⅜ ≤

⌂╢⁹ 

3.1.1.1 ₒ ─ ₓ 

─ ╩ ⌐ ↕∑╢√╘⁸4.4.4.2 ─ ╩ ∆╢ ╩ ∆╢⁹

⌐ ∂≡⁸ ⁸ ╩☻Ⱪꜟ⁸♩ꜝfiכ◔ ∆╢⁹ 

3.1.1.2 ₒ ∂╪ ─ ₓ 

─ ∂╪─√╘⁸ ∂╪ ╩ ∆╢⁹ 

3.1.1.3 ₒ ─ ₓ 

ⱬכ☻╩ ∆╢√╘─▪fi◌כ ⁸ ∂╪ ⱱכ☻ ╩ ∆╢⁹ 

 

3.1.2  ₒ ─ ₓ 

◖fi◒ꜞכ♩ ⌐│⁸ ⌐╙ ⁸●☻⁸ ⁸ ─ ⅜

∫≡™╢ ⅜№╢⁹ ⅜ ∫≡™╣┌ ─ │ ≢⅝╢↓≤╙№╢⅜⁸

⅜ ╛ ↕╣≡™√ ╛⁸ ⅜ ∫≡™⌂™ ⌐│ │

≢⅝⌂™─≢⁸ ⌐╟∫≡│ ⌐╟╢ ⅜ ⌐⌂╢⁹ 

 

3.1.3  ₒ ─ ₓ 

╕≢ ↕∑╢ │⁸ ⌐◖▪⅜ ∆╢ ╣⅜№╢─≢⁸∕─ ╩ ∂

≡⅛╠ ╩ ℮⁹ 

 

3.2 ₒ ₓ 

◖▪♪ꜞꜟ│⁸Ɫfiⱴכ♪ꜞꜟ≤ ⌂╡⁸ ≢ ∫≡ ∆╢↓≤│≢⅝⌂™─≢⁸ ╕√

│ ⌐ ⱬכ☻╩ ⇔≡⅛╠ ∆╢⁹ │ ─ ╡⁹ 

3.2.1  ₒ▪fi◌כ⌐╟╢ ₓ 

⅛╠▪fi◌כ ╩ ⇔⁸∕─

⌐▪fi◌כ╩ ∟ ╗⁹ 

∟ ╪∞▪fi◌כ⌐ ╡Ⱳꜟ♩╩ ⇔≡ ⱬ

╩☻כ ∆╢ ⱬכ☻─ ≤⇔≡

│⁸ ╙№╢⅜⁸↓↓≢│ ╙ ⌂

▪fi◌כ⌐╟╢ ╩ →√ ⁹ 
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3.2.2  ₒ ⱬכ☻─ ₓ 

כ♃כ⸗ ╩ ⌐ ⇔ ╖⁸ ⌐ ╦∑≡ ⱬכ☻╩

∆╢⁹ 

 

 

 

3.2.3  ₒ◖▪ⱦ♇♩─ ╡ ↑ₓ 

ⱦ♇♩╩ ⌐ ╡ ⇔╛∆ↄ∆╢√╘⌐⁸ ╙∫≡Ⱡ

☺ ⌐◓ꜞ☻╩ ∫≡⅔ↄ⁹ 

 

 

3.2.4  ₒ ∂╪ⱱכ☻─ ╡ ↑ₓ 

─ ─√╘⌐ ∂╪ ╩ ∆╢ ∂╪

≤ ⌐⁸ ╩כ▪◄⌐ ⇔≡ ↕∑╢

╙№╢⅜⁸↓↓≢│ ╙ ⌂ ∂╪

╩ →√ ⁹ 

 

3.2.5  ₒ ₓ 

☻▬♇♅╩ ╣⁸ ╡ ╖╩ ∆╢⁹ 

╘ 5mm ╕≢ │⁸╝∫ↄ╡≤ ╡ ╗⁹◖▪ⱦ♇♩─ ⅜

⌐ ∟⌂™ ⌐ ╩⅛↑╢⁹ 

⌐ √╢≤ │ ⌐ ↄ⌂╢⅜⁸ ╩ ↑∆⅞╢≤

⅜ ╕╡⁸↕╠⌐ ⅜ ∟╢─≢ ∆╢⁹ 

⇔∕℮⌐⌂∫√╠☻Ⱨכ♪╩ ≤⇔⁸ ⌐ →╢⁹ 

 

3.2.6  ₒ ה ╡ ⇔ₓ 

╡Ɫfi♪ꜟ╩ ⇔⌂⅜╠◖▪ⱦ♇♩╩ ⅛╠ ⅝ ⇔⁸☻▬

♇♅╩ ╢⁹ 

∂╪╩ ╘⁸◖▪ⱦ♇♩╩ ∆⁹ 

כ♃כ⸗ ╩☻ꜝ▬♪Ⱪ꜡♇◒↔≤ ⅛╠ ⇔⁸ ⌐

ⱬכ☻╩ ⅛╠ ∆⁹ 

 

  

OFF
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3.2.7  ₒ◖▪─ ╡ ⇔ₓ 

─╟℮⌂ ≢◖▪╩ ╡ ∆⁹ 

3.2.8  ₒ ₓ ↄ ∆╢  

3.2.8.1 ◖▪ⱦ♇♩⌐╟╢  

3.2.8.1.1 ▪♄ⱪ♃כꜙ♅⁸כⱩ⁸◖▪ⱦ♇♩╩ ↕∑√╙─ ─ │⁸ ↄ

⌂╢⌐ ─Ⱪכꜙ♅≡∫ ╩ ╛⇔≡ ⅞ ⇔≡ ∆╢⁹ 

 

 

 

3.2.8.1.2 ⱦ♇♩─ ╡ ⇔  

ⱦ♇♩│ ꜠fi♅╩ ™≡ ∆╢⁹ ⌐

Ⱡ☺ ╩ ⌂►◄☻≢ ™≡◓ꜞ☻╩ ⇔≡⅔ↄ

≤⁸ⱦ♇♩כꜙ♅הⱩה▪♄ⱪ♃כ─ ⅜ ⌐⌂

╢⁹ 

 

3.2.8.2 Ᵽכ ꜡♇♪ ⌐╟╢  
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4ₒ ₓ 

4.1 ₒ ─ ₓ 

◖▪♪ꜞꜞfi◓ ─ │⁸ ─ ≢ ∆╢⁹ 

 

  

P.22

P.23

P.9
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4.2 ₒ ─ ₓ 

◖▪♪ꜞꜞfi◓ ─ ─ ⌐│⁸ ─╟℮⌂ ╩ ∆╢⁹ 

 

 

  

◖▪♪ꜞꜞfi◓ √╡

1

2

3

4

5

6 Ᵽfi

7 ⱦ♇♩

8 Ⱪכꜙ♅

9 ▪♄ⱪ♃כ

10 ▪fi◌כ

11 ☿♇♩

12 ꜞ♇♩ꜟ

13 Ᵽfi ꜞ♇♩ꜟ

14

15 ủủ

16

17 √╡
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4.3 ₒ √╡ ₓ 

 

4.3.1  ₒ ₓ 

⌐№√∫≡│⁸ ─ │₈ ₉╩⁸ ╖─ ⌐│ ╡⅜№╢ ╩ ™≡

₈mm₉╩ ∆╢⁹ 

 

4.3.2  ₒ ₓ 

─ ⌐ ∆╢ ⁸ ⁸ ⁸

│ Ɑכ☺⅛╠ ↕╣≡™╢⁹ 

 

4.3.3  ₒ ₓ 

√╡─ │ ─ ≢ ╘╢⁹ 

 

 √╡  

 

 ÷ √╡─ √╡─ √╡─  

 

4.3.3.1 ₒ √╡─ ₓ √╡─ │⁸ ─ ≢ ╘╢⁹ 

 

√╡─   ×  

 

4.3.3.2 ₒ √╡─ ₓ √╡─ │⁸ ─ ≢ ╘╢⁹ 

 

√╡─   ╖÷ × × × ×  

 

4.3.3.3 ₒ √╡─ ₓ √╡─ │⁸ ─ ≢ ╘╢⁹ 

 

√╡─  ÷ ×  

 

4.3.4  ₒ ⁸ ─ ₓ 

 

4.3.4.1 ₒ ─ ₓ ─ │ ─╟℮⌐ ∆╢⁹ 

 

─   ×   
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4.3.4.1.1 ₒ ₓ 

▪fi◌כ ─ ⅛╠ ─☿♇♩╕≢⌐

∆╢ ─ ╩ ⌐ ∆⁹ ⅜ ⅝

ↄ⌂╢↔≤⌐⁸ⱦ♇♩ ⁸ ⅜ ⅎ⁸

⅜⅛⅛╢╟℮⌐⌂╢⁹ 

⌂⅔⁸ ─ │ ≢№╢⁹ 

 

 

 

 

 

4.3.4.1.2 ₒ ₓ ⌐╟╢  

ⱳכꜟ ⅜ ⌐ ⇔≡ ≢№╢

╩ 0 ≤ ⇔⁸∕─ ⅛╠ ™√

╩↓↓≢│ ∆⁹№ↄ╕≢╙ │ ≢

№╡⁸ ≢│⌂™ ⇔√⅜∫≡ ∂ 0 ─

≢╙ ≤ ≢│⁸ ⅛╠ √

─ ≤⇔≡│ 90 ⌂╢ ⁹ 

⅜≈™√ │⁸ ⱬכ☻╩ ∆╢─

⌐ ⅜⅛⅛╢╒⅛⁸ ⌐ⱦ♇♩⅜

⌐⌂∫≡ ⇔⌂™√╘⌐⁸ⱦ♇♩ ⅜

⌐ ╣╢╕≢ ™ ╩⅛↑╠╣⌂™≤™℮ ⇔↕⅜№╢⁹ 

╕√⁸ ⅝⅜ ⅝ↄ⌂╢≤ ╖⅜ ∆─≢⁸4.3.4.2 ─β⌐ ⇔√ ≢

⅜ ⌐⌂╢ ─ ⌐│⁸ ≤⇔≡∕╣∙╣─ ⌐ ⇔√ ↕

╩ ⇔√⁹√∞⇔↓╣│◖▪─ ─ ↕≢№∫≡⁸ ─ ↕│

↕╠⌐ ┘╢⁹ ⌐ ╩ ≤ ╡ ╘≡⅔ↄ ⅜№╢ ⁹ 

 

4.3.4.1.3 ₒ ₓ ◦☻♥ⱶ⌐╟╢  

◖▪♪ꜞꜟⱴ◦fi⌐│⁸ ⅝ↄ ↑≡ ≤

⅜№╢⁹ │ ↄ⁸ ⅜ ™⁹

│ ↄ⌂╢⅜ ╙ ™√╘⁸ ╛ ™◖▪╩ ↄ≤⅝⌐ ╖╩ ∆

╢⁹⇔⅛⇔⁸ ◖▪♪ꜞꜞfi◓ ≢│ ⱴ◦fi│ ⇔≡™⌂™√╘⁸

≢│ ╦⌂™⁹ 

 

  

ɫ255 5 15
ɫ505 5 15
ɫ755 5 15
ɫ1006 6 18
ɫ1256 7 20
ɫ1506 8 21
ɫ1807 9 24
ɫ2007 10 26
ɫ2307 12 29
ɫ2508 13 32
ɫ3008 15 35

┘

↕

0 1 1

10 1 1

20 1 1

30 2 1

40 2 1

45 2 1

50 3 2

60 4 2

◦☻♥ⱶ

ⱴ◦fi 0
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4.3.4.1.4 ₒ ₓ ⌐╟╢  

◖▪♪ꜞꜞfi◓ ≢│⁸ ─ ─╟℮⌐

╩ ∆╢↓≤⅜⌂™√╘⁸ ╩ ≤⇔⌂

™⁹⇔⅛⇔⌂⅜╠⁸ ╩ ∆╢√╘─ ∂╪ ─ ╡ ⇔ ─ ╡

⅜ ∆╢√╘⁸∕╣⌐⅛⅛╢ ╩ ∆╢ ⅜№╢⁹ 

 

4.3.4.1.5 ₒ ₓ ⌐╟╢  

⁸ ⌂≥≢─ ≢│ ─ ∟

┘╛ ⌐ ⅜⅛⅛╢⁹ 

 

 

4.3.4.2 ₒ ─ ₓ ─ │ ─╟℮⌐ ∆╢⁹ 

 

 ─  

╖÷ × × × ×  

 

β ⅝─ │⁸ ─₈ ╖₉╩ ╡ ∆ 4.3.4.1.2 ─₈ ↕ ₉  

 

4.3.4.2.1 ₒ ₓ 

⅜ ⇔≡™╢ ─ ⌂ ☻Ⱨכ♪╩

∆⁹ 

⌂◖▪♪ꜞꜟⱴ◦fi ⌐ ⇔√ⱴ◦

fi╩ ↄ ≢│⁸ ⌐⌂╢≤ ⅜ ∆⅞≡

☻Ⱨכ♪⅜ ∟╢⁹ 

 

 

 

 

4.3.4.2.2 ₒ ₓ ⌐╟╢  

↓─ │ ⌐

⇔≡ ∆╢ ∕╣ ─ ⌐│

╩ ≤⇔≡ ∆╢ ⁹ 

⅜ ⅎ╢≤⁸ ⌐│♅ꜙ

⌐Ⱪכ ⅜⅛⅛╡ ☻Ⱨכ♪⌐

╩ ⅎ╢⁹ 

 

∂╪ 5

┘
ɫ25 20.4mm/
ɫ50 24.5mm/
ɫ75 25.5mm/
ɫ100 25.0mm/
ɫ125 24.5mm/
ɫ150 23.5mm/
ɫ180 22.0mm/
ɫ200 20.4mm/
ɫ230 18.9mm/
ɫ250 17.9mm/
ɫ300 16.3mm/

0kgf 10kgf1.00
10kgf 20kgf0.80
20kgf 35kgf0.70
35kgf 50kgf0.60
50kgf 90kgf0.50
90kgf 150kgf0.40
150kgf 240kgf0.30
240kgf 330kgf0.25
330kgf 600kgf0.20
600kgf

◖▪
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◖▪ ─ │ 

× ×ɥ× ╖×  

≢ ╘╠╣╢⁹ 

│ 2.3 2.4  

 

4.3.4.2.3 ₒ ₓ ─ ⌐╟╢  

─ ™⌐╟╢ ─

™⁹ ⌐ ⅎ╣┌ ≤

│ ⌐№╢⁹ 

 

4.3.4.2.4 ₒ ₓ ⌐╟╢  

⌐ ה ⅜ ↄ ╕╣≡™╢≤⁸ │ ⇔ↄ ∟╢⁹↓↓

≢ ≤⌂╢ ≤│⁸ ⌐│◖▪─ ⌐ ╣√ ─ ╩ ∆⁹⇔

⅛⇔⁸↓─ │ ⌐ ≢⅝⌂™√╘⁸ ⌐⁸ ─◖fi◒

♩כꜞ ≤ ─ ≢ ⇔≡╙╟™ ⅜ ⌐ ↄ⌂╣┌⁸

ԇ  ≤⌂╢ ⁹ 

 

≢│⁸ ◖fi◒ꜞכ♩⌐ ═√ ─╖─ ╩⁸ ⌐╟∫

≡ 150 ≤╖⌂⇔≡™╢⁹⇔√⅜∫≡⁸ ⌐ ╕╣⌂™ ─ ─

₈ ₉ ╩ ╘╢√╘⌐│⁸ ─╟℮⌂ ╩ ⅎ┌╟™⁹ 

 

₈ ₉ ÷ ×150 ×  

 

⌂⅔⁸ ─ │⁸∕╣∙╣─ ─ ╩ ⇔≡ ∑≡№╢ √≤ⅎ┌⁸

─ │ 0.4 0.8 ─ ≤⌂╢─≢⁸ ≤⇔≡│ 0.6 ≢

⇔√╙─╩ ∑≡№╢ ⁹ 

 

  

0% ≡◖fi⌂≥ 1.0
0.4% ⌂≥ 0.8
0.8% ─ ⌂≥ 0.5
1.2% ⌂≥
2% ⌂≥

∟◖fi◒ꜞכ♩ 1.0
0.8
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4.3.4.2.5 ₒ ₓ ╖⌐╟╢  

◖▪♪ꜞꜞfi◓ ≢│⁸ ╖⅜ ∆╢╒≥ ─ ⅜ ⌐⌂

╢⁹╕√⁸ ⌐ ∫√ ─ ≢ ⅜ ∆╢√╘⁸ │

⇔ↄ ∟╢⁹ 

 

 

4.3.4.3 ₒ ─ ₓ ─ │ ─╟℮⌐ ∆╢⁹ 

 

 ─  

÷ ×   

 

4.3.4.3.1 ₒ ₓ 

⁸ ╩ ⅛╠ ⇔≡⁸◖▪╩

╡ ∆ ─ ⌐≤╡⅛⅛╢ ╕≢

─ ╩ ∆⁹ 

⌂ ↕⌐⅔™≡│ɫ75 ⌐⌂╢≤⁸◖▪

⅜ ≢ ╣╛∆ↄ⁸ ≢ ╡ ∑⌂ↄ⌂╢─

≢⁸ ─ ⅜ ⅎ╢⁹ 

⌂⅔⁸ ─ │ ≢№╢⁹ 

 

 

4.3.4.3.2 ₒ ₓ ↕⌐╟╢  

↓─ │ ≤

─ ⌐ ⇔≡ ∆

╢ ≢│⁸ ╩

≤⇔≡ ∆╢ ⁹ 

◖▪╩ ╡ ∆≤⅝⌐│

ↄ⌂╢╒≥ ╣╛∆ↄ⁸

╡ ⇔⌐ ⅜⅛⅛╢⁹ 

0mm 250mm1.00 1.00
250mm 500mm0.72 0.89
500mm 750mm0.52 0.79
750mm 1000mm0.37 0.70
1000mm 1250mm 0.62
1250mm 1500mm 0.55
1500mm 1750mm 0.49
1750mm 2000mm 0.44
2000mm

╖

ɫ25 7 10
ɫ50 6 10
ɫ75 5 10
ɫ1006 12
ɫ1257 14
ɫ1508 16
ɫ1808 16
ɫ2009 18
ɫ2309 18
ɫ25010 20
ɫ30010 20

┘

0.00 0.30 1.00 1.00
0.30 0.70 0.80 0.80
0.70 1.20 0.70 0.70
1.20 1.90 0.60
1.90 2.90 0.50
2.90

↕
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4.3.4.3.3 ₒ ₓ ⌐╟╢  

↓─ │₈ ₉≢╙ ⇔√

⁹◖▪⅜ ↄ⌂╢≤⁸ ╡ ∆√╘

⌐↕╕↨╕⌂ ה ⌐ ╢ ⅜

∂⁸∕─ ≤⇔≡ ⅜ ⅎ

╢↓≤⌐⌂╢⁹ 

 

◖▪ ─ │ 

× ×ɥ× ╖×  

≢ ╘╠╣╢⁹ 

│ 2.3 2.4  

 

4.3.4.3.4 ₒ ₓ ◦☻♥ⱶ⌐╟╢  

↓─ │₈ ₉≢╙ ⇔√ ⁹ 

│ ≢│ ╦⌂™⁹ 

 

4.3.4.3.5 ₒ ₓ ⌐╟╢  

◖▪♪ꜞꜞfi◓ ╩ ∫√ │⁸ ∂╪ ⌂

≥─ ╩ ∆╢⁹ 

 

4.3.4.3.6 ₒ ₓ ⌐╟╢  

↓─ │ 3.1.3 ─╟℮⌂ ⌐⅔™≡⁸

╩ ∂√ ─ ╩ ⌐ ⇔√╙─⁹

≤⇔≡│ ╕√│ ⌐ ╡ ╣

≡╙╟™─∞⅜⁸ ─ ⌐ ⅜№╢↓≤⅛╠⁸↓↓≢ ∆╢⁹  

0kgf 10kgf1.00
10kgf 20kgf0.80
20kgf 35kgf0.70
35kgf 50kgf0.60
50kgf 90kgf0.50
90kgf 150kgf0.40
150kgf 240kgf0.30
240kgf 330kgf0.25
330kgf 600kgf0.20
600kgf

◖▪

◦☻♥ⱶ

ⱴ◦fi 0

∂╪ 5

─

◖▪ 0

◖▪ №╡ 10
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4.4 ₒ ה ה ─ ₓ 

 

4.4.1  ₒ ─ ₓ 

 

─ │⁸4.1 ᵒ≢ ⇔√ ⌐ ≠™≡ ⅛╠ ┬⁹ ⁸

─ │⁸ ─ ⌐ ℮⁹ 

 

4.4.2  ₒ ₓ 

│ ─ ≢ ∆╢⁹ ≈─ ⅜ ⌂∫√ │ ∆╢⁹ 

4.4.2.1 ₒ ⌐╟╢ ₓ 

◖▪ 4.3.4.2.2 ╕√│ 4.3.4.3.3 ≢ ⇔√╙─ ⅜ 20kgf ⌐⌂∫√

│⁸ ╩ ⌐≈⅝ ∏≈ ∆╢⁹ 

4.4.2.2 ₒ ⌐╟╢ ₓ 

3.1.3 ╩ ⅜ ⌂ │⁸ ╩ ⌐≈⅝ ∏≈

∆╢⁹ 

 

4.4.3  ₒ ₓ 

─ │⁸ ≤ ⌐╟∫≡ ─╟℮⌐ ∆╢⁹ 

4.4.3.1 ₒ ₓ 

─ ⌐╟╢ ─ │ ─ ╡⁹ 

4.4.3.1.1 ₒ ₓ 

─ ╩ ∆╢ │⁸Ᵽfi ⌐ ╩ ∑╢↓≤⅜≢⅝╢╙─

≤⇔≡ ╩ ∆╢⁹ 

4.4.3.2 ₒ ⌐╟╢ ─ ₓ 

4.4.3.2.1 ₒ ₓ 

ꜚ♬♇◒ ╩ ℮ │⁸ꜚ♬♇◒ ⌐ ─╒⅛⌐ ╕≢⅜ ╣╢╙─

≤⇔≡ ╩ ⇔⁸Ᵽfi╩ ℮ │⁸Ᵽfi ⌐ ─╒⅛⌐ ╕≢⅜

╣╢╙─≤⇔≡ ╩ ∆╢⁹ 

 Ᵽfi
1 0 1
2 0 2
3 1 3
4 1 4
5 1 5
6 1 6
7 1 7
8 1 8
9 1 9
10 1 10

 

4.4.2 4.4.3
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4.4.3.2.2 ₒ ⅜ ™ ₓ 

↕╣√ ⅜ₒ ₓ─ ≢ ⇔√ ⌐ ╡ ╣⌂™ │⁸Ᵽfi

╩ ∆╢⁹ 

≢⁸◖▪─ ⅜ 30kgf ≢№╢  

⁸ ⁸  ќ Ᵽfi  

 

4.4.4  ₒ ─ ₓ 

◖▪♪ꜞꜟ─ │ ⌐╟∫≡ ↄ─ ╩ ™ ↑╢⅜⁸↓↓≢│ ⌂ ≤

⇔≡ ─╟℮⌂ ≢ ╩ ∆╢⁹ 

 

 

4.4.4.1 ₒ ₓ 

≢ ⇔√ ─ │⁸ ⌐ ─ ─ ≢ ↕∑╢ ≤⇔≡

◖▪♪ꜞꜟ ↔≤⌐ ╩ ℮ ⁹ 

╙⇔ ⌐ ⌂ ⅜№╣┌⁸∕╣╩ ⇔≡╙╟™⁹ 

 

₈ ₉│₈  ₉─ 1510-017-005-001─₈

₉×₈ √╡ ₉≢ ⇔√╙─⁹ 

 

4.4.4.2 ₒ ∂╪ ₓ 

◖▪♪ꜞꜞfi◓ ≢│⁸ ≤⇔≡◖▪♪ꜞꜟ ↔≤⌐ ∂╪ ╩

∆╢⁹ 

  

ɫ250 2015-011-025-001

ɫ250 ɫ350 2015-011-035-001

─
─

5kVA ●♁ꜞfi 2.7

ꜞ♇♩ꜟ
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4.5 ₒ ₓ 

 

4.5.1  ₒ ₓ 

ꜝ▬ⱨ 1m √╡─ ─ ╩ ⌐ ∆⁹ ⌐│⁸ꜝ▬ⱨ│₈

№√╡─ m ₉≢ ∆╢↓≤⅜ ™⅜⁸↓↓≢│ ─ ╩

∆╢√╘⌐⁸ ╘⅛╠ ⌐ ⇔≡ ⇔≡№╢⁹ 

⌂⅔⁸ⱦ♇♩⁸♅ꜙכⱩ⌐≈™≡│⁸↓─ ⌐⁸∕╣∙╣ Ɑכ☺ ─╟℮⌂

⅜ ≤⌂╢⁹ 

 

 

ᵑ ⌂◖▪♪ꜞꜟⱴ◦fi╩ ∆╢ ⁸ ≢│ ⅜ ⌐ ⇔⌂™√

╘⌐⁸╕√ ≢│♅♇ⱪ─ ╩ →≡™╢√╘⌐⁸ꜝ▬ⱨ⅜ ∆╢⁹ 

 

ᵒ ⱦ♇♩─ │⁸ ┘ ≢№╡⁸

⌂ ≢│⌂™⁹ 

─ ⅜ ∆╟℮⌐⁸

⌐╟∫≡ ≤ │ ⌂╢⁹ 

↓─╟℮⌂ │⁸ ⌐

╩ ∆╢ ⌂≥≢│

─ ─ ≤⌂╢√

╘⁸ ⌂ ⅜ ⌂

│ ⌐ ⱦ♇♩─◘

▬☼╩ ⇔≡⅔ↄ ⅜№╢⁹ 

 

 

  

ⱦ♇♩ Ⱪכꜙ♅ ▪♄ⱪ♃כ
ɫ25 0.854 0.130 0.123
ɫ50 0.725 0.110 0.102
ɫ75 0.601 0.099 0.083
ɫ100 0.578 0.094 0.072
ɫ125 0.532 0.090 0.066
ɫ150 0.542 0.091 0.071
ɫ180 0.616 0.092 0.075
ɫ200 0.658 0.093 0.081
ɫ230 0.683 0.095 0.084
ɫ250 0.741 0.096 0.091
ɫ300 0.778 0.098 0.096

┘
ꜝ▬ⱨ

№╢ⱷכ◌כ─  mm

ɫ25 28.1 19.1 27.9 20.9
ɫ50 53.2 44.2 53.2 46.2
ɫ75 77.6 68.6 77.2 70.2
ɫ100110.4 100.4 110.0 103.0
ɫ125128.4 118.4 128.8 121.2
ɫ150160.4 150.4 160.3 152.7
ɫ180180.4 170.4 180.3 172.7
ɫ200205.4 193.4 204.8 197.2
ɫ230230.6 218.6 230.3 222.7
ɫ250254.4 242.6 253.8 246.2
ɫ300305.4 293.4 304.3 296.7

┘
♃▬ⱪ ♃▬ⱪ
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4.5.1.1 ₒⱦ♇♩─ ₓ 

ⱦ♇♩─ │ ─₈ ₉⌐╟∫≡ ∆╢√╘⁸ ─ ≢ ∆╢ 

 

ⱦ♇♩ ×  

 

4.5.1.1.1 ₒ ₓ 

╩ ╪≢™╢ │⁸ ─ ╩ⱦ♇♩─ ⌐ ↑ ╦

∑╢↓≤⌐╟∫≡⁸ ─ ╩ ∆╢⁹ 

♄▬ꜘ⸗fi♪│ ≢≢⅝≡™╢√╘⁸ ≤ ⅜ ↄ⁸ ⌐ ⅜ ↄ

╕╣≡™╢≤♄▬ꜘ⸗fi♪⅜ ↕╣╛∆™↓≤⅜ ⌂ ─ ≢№╢⁹ 

 

≢│⁸ ◖fi◒ꜞכ♩⌐ ═≡ ─╖⌐╟∫≡ ∆╢ ™╩⁸

⌐╟∫≡ 200 ≤╖⌂⇔≡™╢⁹⇔√⅜∫≡⁸ ⌐ ╕╣⌂™ ─

─ ╩ ╘╢√╘⌐│⁸ ─╟℮⌂ ╩ ⅎ┌╟™⁹ 

 

  ×200 ×  

 

⌂⅔⁸ ─ │⁸∕╣∙╣─ ─ ╩ ⇔≡ ∑≡№╢ √≤ⅎ┌⁸

─ │ 0.4 0.8 ─ ≤⌂╢─≢⁸ ≤⇔≡│ 0.6 ≢

⇔√╙─╩ ∑≡№╢ ⁹ 

 

4.5.1.2 ₒ♅ꜙכⱩ─ ₓ 

ⱦ♇♩─ │⁸◖▪ ↕─ ⌐ ╦╠∏ ≢ Ⱪכꜙ♅⁸⅜╢╣╠╘

─ │⁸◖▪ ↕─ ∞↑≢│⌂ↄ⁸◖▪ √╡─ ↕⌐╟∫

≡ ⅝ↄ ↕╣╢⁹ 

─Ⱪכꜙ♅⁸╘√─⧵ │⁸ ─ ≢ ∆╢⁹ 

 

Ⱪכꜙ♅ ₈ 4.5.1 ─ Ⱪכꜙ♅₈×₉ ₉ 

  

0% ≡◖fi⌂≥ 1.0
0.4% ⌂≥ 1.4
0.8% ─ ⌂≥ 2.2
1.2% ⌂≥
2% ⌂≥
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4.5.1.2.1 ₒ♅ꜙכⱩ ─ ₓ 

√≤ⅎ┌⁸ⱦ♇♩ ╩ 100mm ≤⇔√≤⅝⁸ ↕ 350mm ─◖▪╩ ∆╢

╩Ⱪכꜙ♅⁸│⌐ ─╖ 250mm Ⱪכꜙ♅⁸╡⌂⌐≥↓℮

─ ↕│ⱦ♇♩─ ↕─ 0.71 250÷350ԇ0.71 ≢№╢⁹ 

≤↓╤⅜⁸ ↕ 1100mm ─◖▪╩ ∆╢ ⌐│⁸ כꜙ♅─

Ⱪ╩ ⌐ ─Ⱪכꜙ♅⁸≢─℮ ═ ↕│ 2500mm ≤⌂╢⁹↓╣│ⱦ♇♩

─ 2.27 2500÷1100ԇ2.27 ⌐╙⌂╢⁹↓─↓≤⅛╠ כꜙ♅⁸⌐℮╟╢⅛

Ⱪ─ │⁸™╦╝╢ №√╡─ ↕⅜ ™ ⌐⌂╣┌⌂╢╒≥⁸

⌐ ⅝ↄ⌂╢√╘⁸ ─Ⱪכꜙ♅≡∫╟⌐↕ ╩ ⅎ╢

њ♅ꜙכⱩ ⅜ ≤⌂╢⁹ 

0.60 2.60 5.60

1.10 3.10 6.10

1.60 3.60 7.10

1.69 4.10 8.10

2.10 4.60 9.10

2.50 5.10 10.10
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4.5.1.2.2 ₒ ₓ Ɑכꜙ♅─☺כⱩ │ ─ ≢╙ ≢⅝╢⁹ ⌐ ∫

≡™⌂™ ↕─ ╩ ⌐ ∆╢ │⁸ ─ ╩ ∆╣┌ ™⁹ 

√∞⇔⁸ ↕⅜ 100mm ─ Ⱪכꜙ♅⁸│ ╩ ≤∆╢⁹ 

 

  

100
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4.6 ₒ ה ₓ 

 

4.6.1  ₒ▪fi◌כₓ 

▪fi◌כ 3.2.1 ╩ │⁸ ─ ≢ ∆╢⁹ 

4.6.1.1 ₒ ₓ 

─▪fi◌כ 4/8 ▬fi♅ ─Ⱡ☺⅜ ╢◘▬☼─▪fi◌כ ╩ ℮↓≤⅜ ™⁹

№╢™│ ─ ⇔≡™╢╙─≤⇔≡ M12 ─Ⱡ☺⅜ ╢▪fi◌⁹™╟╙≢כ 

4.6.1.2 ₒ ₓ 

─◖▪⌐≈⅝ ─ ╩ ∆╢⁹ ≤⇔≡▪

fi◌כ│ ╘ ∆─≢ │≢⅝⌂™⁹ 

 

4.6.2  ₒ ₓ 

◖▪♪ꜞꜟ ⌐≈⅝⁸ ─ ╩ ☿♇♩ ∆╢⁹ 

 

  

ꜟכꜞ♪כ◖ 1 0.01 3.5sq

Ɫfiⱴכ♪ꜞꜟ 1 0.01 DH42

◐ꜞ 1 0.07 18mm

Ɫ◦◗ 1 0.01 MED5.1

Ɫfiⱴכ 1 0.02 2ⱳfi♪

∟ ╖ 1 0.03

☻Ɽ♫☿♇♩ 1 ☿♇♩ 0.02 5

⸗fi◐כ꜠fi♅ 2 0.02 200mm

Ɽ▬ⱪ꜠fi♅ 1 0.02 350mm

ꜝ♅▼♇♩꜠fi♅ 2 0.02 21 26

Ⱪכꜙ♅ ꜠fi♅ 1 ☿♇♩ 0.02 5

♪ꜝ▬Ᵽכ ± 1 ☿♇♩ 0.03

Ɑfi♅ 1 0.02 200mm

ⱪꜝ▬ꜘכ 1 0.02 200mm

1 0.02

∂╪ 1 0.01

∂╪ ☻▬ⱬꜟ 1 0.01

─ ה

▪fi◌כ 1
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4.7 ₒ ₓ 

 

4.7.1  ₒ ─ ₓ √╡ × ─ ×  

╩ ⅜ ∆╢ │⁸ ⌐ ╩ ∟ ╗⁹↓─≤⅝─ │⁸

4.4.4.2 ─ ─ ⌐⁸ ─ ≤ ╩ ∏╢↓≤⌐╟∫≡ ╘╢⁹ 

─ ╩ ↕∑╢ │ 5kVA ─ ╩ 3 ℮─≢⁸ 

●♁ꜞfi 2.7×7×3 56.7 ꜞ♇♩ꜟ  ≤⌂╢⁹  

 

4.7.2  ₒ ─ ₓ 

─ ●♁ꜞfi╕√│ │⁸5.4 ─D ≤M ─ ╩ ∏╢↓≤⌐╟∫≡

╘╢⁹√∞⇔⁸↓↓≢ ↕╣≡™╢ D ─ │⁸₈ ₉─ ─

₈ ₉╩₈ ₉≢ ⇔√╙─≢№╡⁸ ⌂╢ ≢№╢⁹⇔√⅜

∫≡⁸ ⅜ ↕╣≡™╢ ⌂ ─ ╕≢╩╙ ∆╢╙─≢│⌂™⁹ 
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↓─Ɑכ☺╟╡ │⁸№ↄ╕≢╙₈ ₉≢№╡⁸ ─ ╩ ⇔√ ≢ ∆╢↓≤⁹ 

 

ᵑ ↓╣╠─ │⁸ ─ ╩ ⅝√™≤∆╢ ╩ ∆╢ ≢⁸ ─ ╩ ╘√

╙─≢№╢⁹ 

ᵒ ↓╣╠─ │⁸ ₁─ ⌐ ∆╢ ≢─ ╩ ∆╢╙─≢│⌂™⁹ 
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5ₒ ₓ 

 

5.1 ₒ♄▬ꜘ⸗fi♪ ₓ 

 

5.1.1  ₒ ⅛╠─ ₓ 

│⁸ ─₈

₉2019 4 P.290 ─₈

₉─ ╩ ⌐⇔≡™╢

⅜⁸ⱦ♇♩⌐≈™≡│ ─

╙─╩ ℮ ⅜№╢─≢⁸

─ ╩ ⇔√

≤⇔≡⁸ ⱦ♇♩─ 1.2 ─

⌐ ⇔≡№╢⁹ 

─ │⁸ Ɑכ☺⌐ ⅜

№╢ ╡⁸₈1 ─ ⅜ 30 ₉─ ─ ⌐ ↕╣╢╙─≢№╢⅛

╠⁸ ⌂ ⌐⅔™≡│ ⌂ ⅜ ≢№╢⁹ 

 

5.2 ₒ▪fi◌כₓ 

▪fi◌כ 100  

 

  

ⱦ♇♩ Ⱪכꜙ♅ ▪♄ⱪ♃כ
ɫ25 11,040    2,050     2,410     
ɫ50 17,040    2,620     2,760     
ɫ75 22,920    3,690     3,830     
ɫ100 28,920    4,970     5,460     
ɫ125 37,440    7,100     6,600     
ɫ150 43,440    9,230     8,870     
ɫ180 51,120    12,000    12,600    
ɫ200 61,320    13,400    14,900    
ɫ230 69,840    15,600    16,600    
ɫ250 81,720    22,700    19,100    
ɫ300 93,720    29,800    22,700    

♄▬ꜘ⸗fi♪ ─
┘


