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1  

 

1- 1 Ɫfi♪Ⱪ♇◒─ ─  

 

⅜ │ ⌂ ⌐ ⇔ ╩ ≤∆╢ ⅜ ∆╢ ≢⁸ ⌐⅔↑╢

⌂≥⅛╠⁸ ─ ⅜ ⇔≡⅝≡™╢⁹∕╣╠─ ⌐ ∆╢ ≈─

≤⇔≡⁸ ⅜ ⅜ ≤∆╢꜡Ⱳ♇♩ ╩ ⅛⇔√ ⁸꜡Ⱳ♇♩ ≤ ┬⁹ ⅜

╩ ⌐ ╪⌐ ↕╣≡™╢⁹↓─╟℮⌂ ╩ ╕ⅎ⁸∕╣╠─ ╛

╩ ה ∆╢ ╡ ╖≤⇔≡⁸ ⁸ ≤─ ⌐╟╢ ⱪ꜡☺▼◒♩₈AMED꜡ Ⱳ♇♩

ה FY.2013- 2017₉ ⁸ ≤ ┬⁹ ⅜ ↕╣√⁹∕─ ╡ ╖─

≢⁸ ⌐╟╡ ↕╣√₈ ◖fi♁כ◦▪ⱶ₉⌐╟╡⁸ ꜡Ⱳ♇♩ ╩

≤⇔√ ─ ⅜ ╦╣√⁹ Ɫfi♪Ⱪ♇◒│↓─ ╡ ╖─ ≢ ⇔√ꜞ☻

◒▪☿☻ⱷfi♩ ⁸ ⁸ ⌂≥─ ⌐ ∆╢ ╩╕≤╘╢↓≤≢⁸ ─ ≢

⅜ ╘╠╣√ ─꜡Ⱳ♇♩ ╩ ℮ ⌐≤∫≡─ ≤⌂╢

↓≤╩ ⇔≡ ⇔√╙─≢№╢⁹ 

⌂⅔⁸1- 3 ⌐⅔™≡ ∆╢⅜⁸ ─꜡Ⱳ♇♩ │⁸ ⌐꜡Ⱳ

♇♩ ╩ ⇔√♃▬ⱪ ⅎ┌⁸ ⁸ ⅜⌂ↄ √⌂꜡Ⱳ♇♩

≤⇔≡ ↕╣√♃▬ⱪ ⅎ┌⁸ ⌂≥⁸↕╕↨╕≢№╢⁹↕╠⌐⁸

⌐⅔™≡│⁸ ─꜡Ⱳ♇♩ ⌐ ⇔≡∕─╕╕ ⌂ ⅜ ≢№╢√╘⁸

꜡Ⱳ♇♩ ⌐≤∫≡ ─ ה ⌂≥╩ ℮√╘─ ⅜⌂™─⅜ ≢№╢⁹

Ɫfi♪Ⱪ♇◒⅜꜡Ⱳ♇♩ ─ ─ ⌐⌂╢↓≤╩ ⇔√™⁹ 
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1- 2 Ɫfi♪Ⱪ♇◒─  

 

Ɫfi♪Ⱪ♇◒│ ≤⇔≡꜡Ⱳ♇♩ ╩ ≤⇔≡ ⇔≡⅔╡⁸ ⌐⁸ ≢

≤⇔√ ─꜡Ⱳ♇♩ ╩ ⇔╟℮≤∆╢ ⅜⁸꜡Ⱳ♇♩─

⅛╠ ⁸ ╕≢─ ─ ╣⌐⅔™≡ ≤⌂╢ ⌐⌂∫≡™╢⁹ ≢

│⁸꜡Ⱳ♇♩ ╩ ℮ ─ ─ ╣≤⇔≡⁸  1- 2- 1⌐ ∆₈꜡Ⱳ♇♩ ─ ─

⸗♦ꜟ₉╩ ⇔≡⅔╡⁸ Ɫfi♪Ⱪ♇◒│↓─ V ⸗♦ꜟ─ ≢ ∆ⱪ꜡☿☻⌐⅔™≡⁸ ⌐

⌐ ⇔≡ ⌐⌂╢╙─≢№╢⁹ 

 ≢│⁸ ⌐꜡Ⱳ♇♩ ⅜ ↕╣√↓≤⌐╟∫≡ ∂╢ √⌂ꜞ☻◒⌐ ∆╢

╛ ⌐ ⇔≡ ╩ ⇔⁸↕╠⌐ ⌐⅔↑╢ ─ ╩ ⇔⁸

⅛╠ ↕╣√ ⌐ ∆╢ ╩ ∫√⁹↕╠⌐⁸ ⌂ ⌐

⇔≡⁸ ─ ╙ ∫√⁹ Ɫfi♪Ⱪ♇◒│∕╣╠─ ╩ V ⸗♦ꜟ─ ╣⌐ ∫≡╕

≤╘√╙─≢№╢⁹ 

 

 

 1- 2- 1 ꜡Ⱳ♇♩ ─ ─ ⸗♦ꜟ 

 

⌐⁸ ─ ⌐≈™≡ ⌐ ╣≡⅔ↄ⁹ 

 

 ─ ≤⌂╢ꜞ☻◒▪☿☻ⱷfi♩ ⌐≈™≡⁸└⌂ ╛ꜞ☻◒ ╙╡ ⌂≥

╙ ╘√ ⁹ ≤⇔≡ꜞ☻◒▪☿☻ⱷfi♩◦כ♩ ╩ ╛ꜟכ♠─╘√╢∆

⌐≈™≡╙ ⁹ 

 ╛ ╩ ∆╢ ⌐ ≤⌂╢ ⁸꜡Ⱳ♇♩

─ ↔≤─ ╛∕╣⌐ ⇔√ ─ ⁸ ⌐≈™≡

─ ⌂ ⁹ 



꜡Ⱳ♇♩ ─√╘─ Ɫfi♪Ⱪ♇◒ 

 

1  

 Ɫfi♪Ⱪ♇◒─  

 

 

5 

 ⌐ ⌐╟╡ ⅜ ⌂ ⌐≈™≡⁸ ⱪ꜡☺▼◒♩≢ √⌐ ⇔√

╩ ⌐ ⁹ 

 ≢ ∆╢ ─◄ⱦ♦fi☻≤⌂╢ ⁸♃כ♦ ─ ⌐╟╢꜡Ⱳ♇♩

─ ╛ ⌐ ∆╢ ꜞ☻♩⁸ ─ ≢ ∆╢ ♄Ⱶכ⌂≥

─ ⁹ 
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1- 3 ≤∆╢꜡Ⱳ♇♩  

 

⌐⅔™≡ ─ ≤⇔√ ─ http://robotcare.jp/ ⌐≈™

≡⁸ ⌐ ∆⁹ Ɫfi♪Ⱪ♇◒│ ─꜡Ⱳ♇♩ ╩ ⇔≡ ⇔√╙─≢№╢⁹ 

 

 

ₒ ₓ 

 

 1- 3- 1  

 

꜡Ⱳ♇♩ ╩ ™≡ ─Ɽ꞉כ▪◦☻♩╩ ℮ ─ ≢⁸ ─ ╩ ≈╙─⁹ 

 

ה ⅜ ⇔≡ ™⁸ ─ ─ ─ ╩ ∆╢⁹ 

ה ⅜ ≢ ≢№╢↓≤⁹ 

ⱬ♇♪⁸ה ™∆⁸ ─ ─ ⌐ ™╢↓≤⅜≢⅝╢⁹ 
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 ≤∆╢꜡Ⱳ♇♩  

 

 

7 

ₒ ₓ 

 

 1- 3- 2  

 

꜡Ⱳ♇♩ ╩ ™≡ ⌐╟╢ ⅎ → ─Ɽ꞉כ▪◦☻♩╩ ℮ ─ ╩ ≈

─ ⁹ 

 

ה ⅛╠ ╕≢⁸ ⅜ ≢ ∆╢↓≤⅜≢⅝╢⁹ 

≥♪♇ⱬה ™∆─ ─ ⌐ ™╢↓≤⅜≢⅝╢⁹ 

ה ╩ ↕∑╢ ⁸ ─ ─ │ ─Ɽ꞉כ▪◦☻♩╩ ℮↓≤⁹ 

ה ↑─√╘─ ─ ┼─ ↑ ╩ ╦⌂™⁹ 

╡≈ה → ꜞⱨ♩│ ↄ⁹ 

 

 

ₒ ₓ 

 

 1- 3- 3  

 

─ ╩◘ⱳ⁸⇔♩כ ╩ ⌐ ≢⅝╢꜡Ⱳ♇♩ ╩ ™√ ─ ╩ ≈

⁹ 

 

http://robotcare.jp/?page_id=42
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ה ⅜ ≢ ™╢ ⇔ ⁸◦ꜟⱣכ◌כ ─ ⁹ 

ה ⅜ ╠─ ≢ ∆╢↓≤╩ ∆╢↓≤⅜≢⅝╢⁹ ∆╢╙─│ ≤⇔⌂™⁹ 

ה ╩ ∑≡ ∆╢↓≤⅜≢⅝╢⁹ 

כ♃כ⸗ה ⌐╟╡⁸ ╩▪◦☻♩∆╢⁹ ╡ ≢│ ⇔⁸⅛≈ ╡ ≢│Ⱪ꜠כ◐╩⅛↑╢

⅜│√╠ↄ╙─⁹  

ה ≈ ─ ╩ ∆╢⁹ 

ה ╩ ⌐ ≢⅝╢ ≢№╢⁹ 

ה ─ │ ╡√√╗↓≤≢⁸ ─ ╛♩ꜝfi◒⌐ ∆╢↓≤⅜≢⅝╢ ⅝↕≢

№╢⁹ 

 ⁹╢™≡™≈⅜◐כ꜠ⱴ♬ꜙ▪ꜟ─Ⱪה

ה ⌐ ⌐ ⇔≡╙ ⌐ ⅜⌂™╟℮⁸ ⅜⌂↕╣≡™╢⁹ 

ה ⅜ ∟ →╠╣╢ 30kg ≢№╢⁹ 

 

 

ₒ ₓ 

 

 1- 3- 4  

 

─ ╛ ∟ ╡╩◘ⱳ⁸⇔♩כ ⌐♩▬꜠┼─ ╛♩▬꜠ ≢─ ╩ ∆

╢꜡Ⱳ♇♩ ╩ ™√ ⁹ 

 

ה ≢ ≢⅝╢ │ ─ ─ ─ ≢ ≢⅝╢⁹  

ה ⅜ ╠─ ≢ ∆╢↓≤╩ ∆╢↓≤⅜≢⅝╢⁹ ∆╢╙─│ ≤⇔⌂™⁹ 

ה ╛ ≢─ ⅛╠─ ∟ ⅜╡╛ⱬ♇♪⅛╠─ ∟ ⅜╡╩ ⌐ ⇔⁸ ⅜ ה

⅛╠ ∟ ⅜╢ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

ה ─ ╩ ⇔≡╙╟™⁹  

ה ⌂ ─♩▬꜠─ ≢╙⁸ ⌂ ╩ ≤∑∏⌐ ≢⅝╢⁹ 

  

http://robotcare.jp/wp-content/uploads/2014/03/move_indoor_support.png
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ₒ ₓ 

 

 1- 3- 5  

 

─ ⌐꜡Ⱳ♇♩ ╩ ™√ ─ ⌂ ─ ⌂ ╩ ≈♩▬꜠⁹ 

 

ה ─⌐⅔™⅜ ⌐ ⅜╠⌂™╟℮⁸ ╩ ┼ ∆⁸ │⁸ ╛ ⌐ ⇔≡ ∆

╢⁹ 

ה ≢─ ╩ ≢№╢↓≤⁹ 

 

 

ₒ ₓ 

 

 1- 3- 6  

 

꜡Ⱳ♇♩ ╩ ™≡ ⌐ ╡∆╢ ─ ─ ╩ ∆╢ ⁹ 

 

ה ⅜ ≢ ≢⅝╢ │ ─ ─ ─ ≢ ≢⅝╢⁹  

ה ─ ⅛╠ ┼─ ╡ ⁸ ╩╕√⅞ ⌐≈⅛╢╕≢─ ─ ╩ ≢⅝

╢⁹  

http://robotcare.jp/wp-content/uploads/2014/03/bathing_support.png
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ה ╩ ⇔≡╙⁸ ⌂ↄ≤╙ ╕≢ ⌐ ⅛╢↓≤⅜≢⅝╢⁹  

ה ─ ⅜ ∆╢ ⌐ ⌐⌂╠⌂™╟℮⁸ ⅜ ≢ ╡ ⇔ │ ה ↑╩

∆╢↓≤⅜≢⅝╢⁹ 

ה ⌂ ⌂⇔⌐ ≢⅝╢⁹ 

 

 

ₒ ╡ ₓ 

 

 1- 3- 7 ╡  

 

⌐⅔™≡ ∆╢⁸☿fi◘כ╛ ╩ ⅎ√꜡Ⱳ♇♩ ╩ ™√ ─ ⌂

╩ ≈ ⅔╟┘ⱪꜝ♇♩ⱨ◊כⱶ⁹ 

 

ה ─ ╩ ⌐ ╢↓≤⅜ ⁹ 

ה ⌐™╢ ─ ┼ ⌐ ∆╢↓≤⅜ ⁹ 

ה ╦∏ ≢⅝╢⁹ 

ה ⅜ ⌐ ↑╩ ╘╢ Ⱳ♃fi╩ ∆⁸ ╩ ∆ ⅛╠ ╢ ∞↑⌐ ⇔⌂

™⁹ 

ה ⅜ⱬ♇♪⅛╠ ╣╟℮≤⇔≡™╢ │ ╣√↓≤╩ ⇔⁸ ┼ ≢⅝

╢⁹ 

ה ─ ─ ╡ⱪꜝ♇♩ⱨ◊כⱶ≤⇔≡⁸ ─ │ ─ ≥▪▼►♩ⱨ♁ה ⅜≢

⅝╢⁹ 
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ₒ ╡ ₓ 

 

 1- 3- 8 ╡  

 

⌐⅔™≡ ∆╢⁸ ☿fi◘כ╛ ╩ ⅎ√꜡Ⱳ♇♩ ╩ ™√ ─

ⱪꜝ♇♩ⱨ◊כⱶ⁹ 

 

ה ─ ╩ ⌐ ╢↓≤⅜ ⁹  

ה ≢─ ╡⅜ ⁹  

ה ≢╙ ≢⅝╢⁹ 

ה ⅜ ⌐ ↑╩ ╘╢ Ⱳ♃fi╩ ∆⁸ ╩ ∆ ⅛╠ ╢ ∞↑⌐ ⇔⌂

™⁹  

ה ⅜ ╩ ∟ ↄ │ ⌐ ↑╢↓≤╩ ≤⇔⌂™⁹  

ה ⅜ ⇔√↓≤╩ ⇔⁸ ┼ ≢⅝╢⁹  

ה ─ ╛ ─ ⌐ ∆╢ ╩⁸ ⅜ ⌂ↄ≤╙ ≈ ה ⇔⁸

┼ ≢⅝╢⁹  

ה ─ ─ ╡ⱪꜝ♇♩ⱨ◊כⱶ≤⇔≡⁸ ─ │ ─ ≥▪▼►♩ⱨ♁ה ⅜≢

⅝╢⁹ 

 

⌂⅔⁸ ⌐│ ─ ─꜡Ⱳ♇♩ ╩ ≤⇔≡ Ɫfi♪Ⱪ♇◒─

│ ↕╣≡™╢╙──⁸↓╣╠─ ⌐ ⅜ ∆╢ ≢№╣┌⁸ ╩Ⱨ♇◒▪♇ⱪ⇔

≡ ≡│╘╢↓≤⅜ ⌂ ⌐⌂∫≡™╢⁹ 

 

 

  

http://robotcare.jp/wp-content/uploads/2014/03/watch_home_care.png
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1- 4 Ɫfi♪Ⱪ♇◒─ ⌂  

 

 Ɫfi♪Ⱪ♇◒│꜡Ⱳ♇♩ ─ ─ ⌐≈™≡│⁸₈  ꜞ☻◒▪☿☻ⱷfi♩₉

⅛╠ ⌐ ╪≢™√∞ↄ↓≤≢⁸ ╩ ℮ ≢─ ה ⌐ ∆╢ ─ ╣╩≈⅛

╪≢™√∞↑╢╟℮⌐ ↕╣≡™╢⁹╕√⁸ ⌐ꜞ☻◒▪☿☻ⱷfi♩╛ ⅜ ⇔≡™╢

⌐≈™≡│⁸ ─ ╛ ─ ⌂≥⌐≈™≡⁸₈  ≤

₉─ ∆╢ ─ ╩⅔ ╖™√∞⅝⁸ ─ ⌐⇔≡™√∞⅝√™⁹ ה ⅜

⇔⁸EMC╛ ⁸꜡Ⱳ♇♩ ─ꜞ☻◒⌐ ∆╢ ⌐ ⇔≡ ╡√™ │

₈  ₉─↔ ─№╢ ╩⅔ ╖™√∞⅝√™⁹ ─ⱨ▼כ☼⌐ ╦∑≡

⌂ ╩⅔ ╖™√∞ↄ↓≤≢⁸ ╩ ⌐↔ ™√∞↑╢↓≤╩ ⇔≡™╢⁹ 

⌂⅔⁸ ⌂ ─ ⌐⅔™≡│⁸ Ɫfi♪Ⱪ♇◒─ ⌐ ⅎ≡⁸ ⌐ ↕╣√ꜞ☻◒

⌂≥─ ─ ╙ ≢№╢⁹ ─ꜞ☻◒▪☿☻ⱷfi♩─ ≢⁸ ─ ╩ ╗ ≡─

─╠⅛כ♄ꜟⱱ◒כ♥☻ ╩ ∆╢↓≤╩ ∆╢⁹ ⌐ ╡ ─ ⁸ ─

⌐ ⇔≡│ Ɫfi♪Ⱪ♇◒─ ≤⇔≡™╢⅜⁸ ╛ ╩ ╗ ◦☻♥ⱶ─ ⁸ ה

─ ⌐≈™≡│ ≤⇔≡™╢⁹ ╢╟⌐כ♄ꜟⱱ◒כ♥☻ ⌐⅔↑╢ ╩

⇔⁸ ╠⅛─ ╩ ∆╢ ⅜№╢⁹ 
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 ꜞ☻◒▪☿☻ⱷfi♩─ ≤ RA◦כ♩└⌂  ( )  
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2 ꜞ☻◒▪☿☻ⱷfi♩ 

 

2- 1 ꜞ☻◒▪☿☻ⱷfi♩─ ≤RA◦כ♩└⌂  ( ) 

 

2- 1- 1 ꜞ☻◒▪☿☻ⱷfi♩ ≤ꜞ☻◒ ─  

 ꜡Ⱳ♇♩ ⅜ ℮═⅝

ꜞ☻◒▪☿☻ⱷfi♩─ │⁸

─ ╩ ╘√ ≢⁸ ₁─

⌐ ⇔≡ ≤ꜞ☻◒─ ╩

℮⁹JIS B 9700 ─ - ─

√╘─ -ꜞ☻◒▪☿☻ⱷfi♩

┘ꜞ☻◒ ≢│⁸↓─ꜞ☻◒▪☿☻

ⱷfi♩ ⌐ ↄꜞ☻◒ ⱪ꜡☿☻╩

╘≡ ≤⇔≡ ⇔≡™╢⁹

 2- 1- 1 ─ꜞ☻◒▪☿☻ⱷfi♩ⱪ꜡☿

☻⌐⅔↑╢₈ꜞ☻◒│ ⌐ ↕╣√

⅛ ₉≤™℮ ─ ⅜ YES≢№

╣┌⁸∕╣╕≢─ ה ╩

⇔≡ ∆╢⅜⁸ ⅜ NO⌂╠┌

ꜞ☻◒ ╩ ⇔≡⁸∕─ꜞ☻◒ ╩ ╘≡ ⇔√ ⅜ ⌐ ⌂ ─ ⇔

√⅛╩ ∆╢⁹↓─╟℮⌂ꜞ☻◒ ─ ≤∕─ ─ │⁸ꜞ☻◒ ⌐ ∆

╢╕≢ ╡ ↕╣╢≤™℮ ⌂ⱪ꜡☿☻≤⌂╢⁹ 

  

 2- 1- 2│ꜞ☻◒

▪☿☻ⱷfi♩⌐

ↄꜞ☻◒ ⱪ꜡

☿☻╩ ⇔≡⅔

╡⁸3≈─

╩ ⅛╠ ⌐

∆╢↓≤╩ ╘≡

™╢ 3☻♥♇ⱪⱷ

♁♇♪≤ ┌╣

╢ ⁹↓╣╠─ ⁸

(☻♥♇ⱪ 1)≤

ה

(☻♥♇ⱪ 2)│

 

 

 2- 1- 2 ⌐╟╢ꜞ☻◒ ⱪ꜡☿☻ 

1

2

3

?

NO

NO

NO

NO

YES

YES

YES

YES

NO

YES

YES

NO

3YES

 2- 1- 1 ⌐╟╢ꜞ☻◒▪☿☻ⱷfi♩ⱪ꜡☿☻ 
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⌐ ≢№╡⁸ ꜡Ⱳ♇♩─ JIS B 8433- 1⁸꜡Ⱳ♇♩ ┘꜡Ⱳ♥▫♇◒♦Ᵽ▬

☻Ί ꜡Ⱳ♇♩─√╘─ Ί ꜡Ⱳ♇♩ ≢ ⌂ ⅜ ↕╣≡™

╢─≢ ↕╣√™⁹ ⌐⁸ ⇔√ ⅜ ─ ⌐ ╦╢ │⁸ꜞ☻◒─ ⅝↕⌐

∂√ ╩ ⌐ ⇔⁸∕─ ╩ ∆╢ⱪ꜡☿☻⅜ ╕╣╢⁹☻♥♇ⱪ 3─

─ ⌐≈™≡│⁸ ⌐╟╢ ⌂ꜞ☻◒ ─ ⌐ ╢ꜞ☻◒ ≢№╢√╘⁸

─ 2≈─☻♥♇ⱪ╩◦ꜛכ♩◌♇♩⇔≡ ⇔≡│⌂╠⌂™⁹ 

⌂⅔⁸ ─ꜞ☻◒ ⱪ꜡☿☻╩ ∆╢ ⁸ŋ ─ ─ ╛ᵒ ┼─ ⁸↕╠

⌐│ᵓ ∆╢√╘─◖☻♩⅜ ≤⌂╢↓≤⅜№╢⁹∕─ │ᵑќᵓ─ ⌐ ₁─ ╩ ⇔≡

╩ ╢⁹ 

 

2- 1- 2 ꜞ☻◒▪☿☻ⱷfi♩└⌂ ─♩כ◦  

 ꜡Ⱳ♇♩ ─ ⌐ √╡⁸ ╩ ∆╢√╘─ ≤⇔≡ꜞ☻◒▪☿☻ⱷfi

♩⅜ ™╠╣⁸ ⅜ꜞ☻◒▪☿☻ⱷfi♩╩ ∆╢√╘─ ≤⇔≡ꜞ☻◒▪☿☻ⱷfi♩

└⌂ ⅜♩כ◦ ↕╣√⁹ 

 └⌂ │♩כ◦ ╠⅛♩כ◦4 ↕╣⁸ ╛ ─ ─ ╛ ╩ꜟכꜟ ∆╢

₈ ₉⁸ ─₈ ₉⁸ ꜞ☻◒▪☿☻ⱷfi♩ ╩ ∆₈ ≤ꜞ☻◒ ₉⁸

ꜞ☻◒▪☿☻ⱷfi♩ ⌐ ≠ↄꜞ☻◒ ─ ≤ ꜞ☻◒─ ╩ ℮₈ꜞ☻◒ ≤

∕─ ─ ₉─ 4 │♩כ◦─↓⁹╢™≡∫⌂≥ ⅜ ─ ╩ ╘╢↓

≤╩ ⁸╡№≢ꜟכ♠╢∆ ─ ≤⌂╢ ⌐ ∆╢⁹⇔√⅜∫≡⁸ ⅜ ≡╙

≢⅝╢╟℮⌂ ⁸ ⅜ ╘╠╣╢√╘⁸↓╣╠⌐ ⇔√└⌂ ≤⌂∫≡™╢⁹ 

 ⌂⅔⁸ꜞ☻◒▪☿☻ⱷfi♩◦כ♩│№ↄ╕≢╙ ─ ≢№╢√╘⁸ ⌐ ⌐

╩ ∆╢ ≢ ™╢⁹∕─√╘⁸ ─ ⁸ ─ ⅜ ⇔≡⅔╡⁸

⅜⌂™ ─╖ ↕╣√ ≢└⌂ ╩♩כ◦ ∆╢↓≤⅜ ≢№╢⁹ ⌐⁸

╩ ∆ ⁸ ≤ │ ∆╢ ⅜ ↄ⌂╢√╘⁸ ─ │

≢№╢⁹ 

╕√⁸ ⌐╟╢ꜞ☻◒▪☿☻ⱷfi♩─ │ ⅜ ≢№╢⅜⁸↓╣∞↑≢

∆╢╦↑≢│⌂ↄ⁸ ╛ ─ ≢─ ╛ ⌐ ⅜ ≤⌂╡⁸

╘≡ꜞ☻◒▪☿☻ⱷfi♩╩ ∆╢ ╙№╢⁹ ⌐╟∫≡│⁸ ⌐ ⅛╠

─ⱨ▫כ♪Ᵽ♇◒╩ ⇔≡ ∆╢↓≤╙ ↕╣╢⁹⇔√⅜∫≡⁸ꜞ☻◒▪☿☻ⱷfi♩◦כ♩

⌐│ ⅜ ⅛╢╟℮⌐ ⇔≡⅔ↄ ⅜№╢⁹ 

⌂⅔⁸└⌂ ⌐♩כ◦ ─ ╛ ה╡╙ ♩כ◦⌐╠↕⁸ꜟכꜟ─ ╛ ⌐≈™

≡│⁸№ↄ╕≢╙ ≢№╢─≢↓─ ⌐ ∆╢ │⌂™⁹ 

 

2- 1- 3 ꜞ☻◒▪☿☻ⱷfi♩└⌂ ─♩כ◦ ≤  

a)  2- 1- 3  

 └⌂ ─♩כ◦ ⌐│⁸ ∏ ⌐ ─ꜝ▬ⱨ◘▬◒ꜟ ꜞ☻◒▪☿☻ⱷfi♩─ ╩

⇔√ ≢⁸ ─ ⇔√ ⁸ ≢⅝╢ ⁸ ⇔√ / ╩ ⌐
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∆╢⁹↓↓─ ╩ ↕∑╣┌ ─ ⅜ ≤⌂╢√╘⁸₈ ⇔√ ₉─ ⌐│⁸

₈ ≤∆╢ ₉ ┘₈ ∆╢ ₉╩ ⌐⇔√ ≢⁸ ⇔™ ─ ╩ ∆╢⁹

↓↓≢─ │⁸ ⌐╟╡⁸ ⁸ ≤╙⌐ ∆╢ ⅜№╡⁸╕√⁸

─ ה ╛♩ꜝⱩꜟ ╙ ╗↓≤⌐ ⅜ ≢№╢⁹ ⌐⁸ ─ ⌐≈™≡│

⇔≡⅔ↄ⁹₈ ⌐ ≢⅝╢ ₉⌐│⁸ ─ ⇔™ ⅛╠─ ⁸ ─ ╩

∆╢⁹↕╠⌐⁸ ⌐ ⌐│⁸▪☿☻ⱷfi♩ ⁸ ≤ ⁸ ≤

ꜞ☻◒ ꜟכꜟ─ ↓↓≢│Ɫ▬Ⱪꜞ♇♪ ⌐╟╢ ⁸⇔≥ꜟכꜟ ∆╢ꜞ☻◒ ≤Ɽꜝⱷכ

♃ ┘∕─ ╡⁸ ꜞ☻◒ ╩ ∆╢⁹⌂⅔⁸ 2- 1- 3─ ╛ꜞ☻◒ כꜟ─

ꜟ│⁸ ─╟℮⌐ ≢№╢√╘⁸ ⅜ ⌐ ≢⅝╢⁹↓─Ɑכ☺─ ⅜ ─▪☿☻ⱷ

fi♩─ ╩ ∆╢√╘⁸Ɑכ☺ ⌐↓∞╦╠∏⌐ ⌐ ∆╢↓≤⅜ ╕⇔™⁹ 

ₒ ≥ꜟכꜟ ₓ 

 └⌂ │♩כ◦ ─ 4ꜞ☻◒  2- 1- 4 ╩ ™≡⁸ ≤ ╩ ╖ ╦∑√ R S×(F+Ps+A)

≤™℮ ≤⇔≡™╢⁹ │₈ ─ ↕₉≤₈ ─ ₉≢ ™⁸ ╩ ⇔√₈

₉⁸₈ ─ ₉⁸₈ ₉─ 3 │ ≢ ╙∫≡™╢⁹₈ ─ ↕₉╩

 

 

 2- 1- 3 ꜞ☻◒▪☿☻ⱷfi♩└⌂ ♩כ◦ ♃▬ⱪ ─  

 

[ ]

[ ]

/

R S (F + Ps + A)

[ ]

[ ]

/

1 5 1 10

2

F  Ps  !
A/ 4  4  

/ 3  3  3

/ 2  2  1

/ 1  1   

R

15

7 14
!

ALARP

6

F+ Ps + A

S 3 4 5 6 7 8 9 10 11

1 4 12 16 20 24 28 32 36 40 44

3 9 12 15 18 21 24 27 30 33

2 6 8 10 12 14 16 18 20 22

1 3 4 5 6 7 8 9 10 11
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─ ≤⇔√─│⁸ ─ ╩ ≤ ⅎ≡∕─ ╩ ⇔╛∆ↄ∆╢ ⅜№╢⁹ 

  2- 1- 4⌐⅔↑╢₈ ─ ↕₉─ ╙╡ ╡│ 4 ≢№╢⅜⁸ ─ꜞ☻◒▪

☿☻ⱷfi♩≢ ↕╣╢ ↄ─ ╡╟╡│ ⇔ↄ⇔≡ S=1╩ √⌐ ⇔≡™╢⁹↓─ 4 ─

╡─ ╩  2- 1- 1 ⌐ ∆⁹∕─ ⁸ ⁸AIS ⁸ISO TS 

15066(Robots and robotic devices -  Collaborative robots.) ⌂≥⅜ ≤⌂╢⁹ 

 

 
₈ ┼─ / ₉╙ 4 ─ ╡≢№╢⅜⁸ │ ╛ ─ ⅜ ≤⌂

╢ ⌐№╢√╘⁸ ⌂ ╡ ⌂ ≢ ⇔√ ⅜ ⇔╛∆™⁹ ⅎ┌⁸

⇔≈┬⇔ ─ │ ⌐ ♃☻◒─ 1◘▬◒ꜟ №╢™│ 1 √╡─♃☻◒ ⌐⅔↑╢

 

  

 

 2- 1- 4 ꜞ☻◒─ 4  

	
S 	

 

	
	 	  

	

	

	

	

A 	

P 	

 

 2- 1- 1 ─ ↕─  

S ↕  

4  
⁸ ⁸ ⁸ ⁸ ⅜

⁸ 1  ⌂≥ 

3  
⁸ ℮ ⁸ ⁸ ⁸

1  ⌂≥ 

2 ≢  ─ ה ⌂≥ 

1 ╖ ─ ╠⌂™ ה  ⌂≥ 

 

 

 2- 1- 2 ┼─ / ─  

F   

4  
1 / ─ ≢ ↕╣╢ 

1 ⌐ ↕╣╢ ⅜ 60  

3  
1 / ─ ≢ ↕╣╢ 

1 ⌐ ↕╣╢ ⅜ 60  

2 ₁  
10 / ─ ≢ ↕╣╢ 

1 ⌐ ↕╣╢ ⅜ 30  

1 ╕╣  
1 / ─ ≢ ↕╣╢ 

1 ⌐ ↕╣╢ ⅜ 10  
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─ ╛ ⅛╠ ∆╢⁹ ⅎ┌⁸  2- 1- 2⌐ ∆╟℮⌂ ╡⅜ ≢⅝╢⁹

─ │⁸ ⅎ┌ ⅜ ∆╢⌂╠┌ ≢⁸ ─╖ ∆╢⌂╠┌

≢ ⅎ╢⁹ 

₈ ─ ₉╙ 4 ≢ ╡╩ ∫≡™╢⅜⁸ ─ ≤⌂╢─│ ≤

─ ⅜ ⅎ╠╣╢⁹ │╕≤╘≡ ≈─ ╡≢ ╙╠╣╢ ⅜ ™⅜⁸ꜞ☻◒

╩ ∆╢ │ ╠⅛⌐ ⌂╢√╘⁸ ╙╡ ≤⇔≡│╕≤╘≡™≡╙ ─

─ ╛ ⌂≥ ≤ ⌐ ╙∫≡⅔ↄ↓≤⅜ ╕⇔™⁹√∞⇔⁸ ⅜

≤⌂╢ │ ∕─ ⅎ┌ⱥꜙכⱴfi◄ꜝכ─ ╩ ⌐ ╙╢↓≤│

⇔™√╘⁸ ⅜ ╦╢♃☻◒─ ⁸ ↕ ╛ ─ №╢™│ ─ⱥꜘꜞ

Ɫ♇♩ ╩ ≤⇔≡ ∆╢↓≤⅜≢⅝╢  2- 1- 3 ⁹ 

 

₈ ─ ₉│≢⅝╢⅛≢⅝⌂™⅛─ 2 ≤⇔⁸ ≤│⇔≡™⌂™⁹ ⌐ ⌐╟

╢ ─ №╢™│ │⁸∕─ ─ ╛ ⁸ ⁸ꜞ☻◒ ⌂≥─ ─ ≤⁸

─ ⌂≥─ ─ ─ ⅛╠ ╩ ↑╢⁹  2- 1- 4⌐ ╡ ╩ ∆⅜⁸

250mm/s│№ↄ╕≢╙ ⅜꜡Ⱳ♇♩▪כⱶ ╩ ⇔√≤™℮ ─√╘⁸↓─ ─

┼─ ⌐│ ╩ ∆╢⁹ 

 

 

 

 2- 1- 3 ─ ─  

P   ─  ─  

4 ™ 
⅜ ⅛

╠ ⌐ ⇔≡™⌂™ 

꜡Ⱳ♇♩╛ ≢ ⅜№╢

ⱥꜘꜞⱢ♇♩⅜ ₁№╢ 

3 ╡ ╢ 
⌐

⅜ ∂∫≡™╢ 

꜡Ⱳ♇♩╛ ≢ⱥꜘꜞⱢ♇

♩─ ⅜№╢ 

2 ↓╡⌐ↄ™ 

│ ⅛

╠ ⇔≡⁸ ↄ│

⌐ ⇔≡™╢ 

⌂ ╛ ⌂ ⌐⅔™≡⁸

⅜ ⅝ ╠⌂™  

⌐⌂╡╛∆™ 

1 ™ ╕╣  
│ ≡

⌐ ⇔≡ ↕╣╢ 
≢│Ⱶ☻│╒≤╪≥ ↓╡⌐ↄ™ 

 

 

 2- 1- 4 ─ ─  

A 
│

─  
  

3  
⅜  

⅜ ™ 

⅜ ↕╣≡™⌂™

│ ≢⅝⌂™ 

⅜ ↕╣≡™⌂™ 

1  

⅜ 250 [mm/s] ≢

⇔⁸⅛≈⁸ ╩ ≢⅝⁸

─√╘─ ⌂ ⅜№╢ 

⅜ ⌐

↕╣≡™╢ 

↕╣√ ─ ⅜ ↕╣

╢ 
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 ⌂ꜞ☻◒ │⁸ 2- 1- 3⌐ ─ ⌐ꜟכꜟ ™⁸R=6 │ꜞ☻◒ ⁸R=7

│ꜞ☻◒ ⅜ √∞⇔⁸7֔R֔ 14│ ALARP ⌐ ⌂ ™꜠ⱬꜟ ≤⇔≡ ⅝

≤⇔≡™╢⁹ 

 

b)  2- 1- 5  

 ─ ≤ ⁸ │ ⁸ ╩ ∆╢⁹ ─ │ ≢№╢⅜⁸

⌐ ↕╣╢ ─ ╩∕─╕╕ ∆╣┌╟™⁹ ⌐ ∆═⅝ │⁸ꜞ☻◒▪☿

☻ⱷfi♩─ ─ ≢№╢ ─ ─ ⌐ ∆╢ ≢№╡⁸ ⁸ ⁸

⁸ ⁸ │╙╣⌂ↄ ⇔≡ ∆╢⁹ ≤ꜞ☻◒

─≢♩כ◦ ─ ⌐ ⌂√╘⁸ ─ ─ ♃כ◄ꜙ♅◒▪⁸ ⁸

▪◦☻♩ ╩ ⌐ ∆╢⁹⌂⅔⁸ │ ꜞ☻◒▪☿☻ⱷfi♩─ ≤⇔≡∕─

⅜ ↕╣╢═⅝╙─≢№╢⅜⁸ ⅎ┌⁸♫ⱦ◕כ◦ꜛfi─√╘─ ☿fi◘⅜

─ ╙ ∆╢ ⁸ │ ∑∏⌐ ─ ╩ ∆╢⁹ 

 

c) ≤ꜞ☻◒  2- 1- 6  

 ⌐ ─ꜞ☻◒ ⌐ꜟכꜟ─ ∫≡⁸ ⇔√ꜝ▬ⱨ◘▬◒ꜟ ⌐ ≈ ≈⌐ ⇔≡

 
 

 2- 1- 5 ꜞ☻◒▪☿☻ⱷfi♩└⌂ ♩כ◦ ♃▬ⱪ ─  

kg

AC100V

AC 2 200W
150W)

PWM

140₩180cm 100kg

800mm 25mm/ s
90 10 / s

IP67
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≤ ╩ ∫≡╝ↄ⁹ / ─ │⁸ ⅜ ⌐ ╢╕≢─◦♫ꜞ○≤⇔≡⁸ ⅜

⅜ ≢№╣┌ ⁸≥℮⇔≡ ⁸≥℮⌂╢⅛ ≥─ ⅜ ⅜ ⅛╢╟℮⌐∆╢⁹

≤ ⅜ ⌐ ⇔≡ ⇔⌂ↄ≤╙⁸ ⌐ ╢ ≤ ⅜ ≢⅝╣┌╟™⁹╕√⁸

─ ─ ╙╡ ≤ ─ ╩ ∆╢√╘⌐⁸ ≤ ╩ ⇔≡⅔ↄ⁹

╩ ╢ ─№╢ ─ ╩ ╠⅛⌐⇔⁸ │ ─ ↕╣╢ ⌂

╩ ∆╢⁹↓╣⌐╟╡⁸ ─ ⌐ ∂≡ ╩ ⇔≡ ─ ↕ S╩

╙╢⁹ 

 

 

 2- 1- 6 ꜞ☻◒▪☿☻ⱷfi♩└⌂ ♩כ◦ ≤ꜞ☻◒  

♃▬ⱪ ─  

 

d) ꜞ☻◒ ≤∕─ ─  2- 1- 7  

 ≢ ꜞ☻◒ ⅜ ≤ ↕╣√ ⌐ ⇔≡⁸ ⌐╟╢ ─

≤∕─ꜞ☻◒ ╩ ∆╢⁹ ─ ⅛╠⁸ ꜞ☻◒▪☿☻ⱷfi♩ ─◖Ⱨ⁸כꜞ☻◒

─√╘─ ≤ ─ ⁸ ─ ꜞ☻◒▪☿☻ⱷfi♩ ╙╡≤ ⁸ ꜞ☻

◒ ⁸ ─ ╩ ∆╢⁹ 

 ─ │⁸1 │ │ ↕─ ⁸2 │ │ ⁸3

│ ⁸4 │ │ ─ ╩ ℮⁹╕√⁸ꜞ☻◒ ─ ⌐ √∫≡

│⁸ ⁸ ─ ⌐ ⇔√ꜞ☻◒ ─Ɽꜝⱷכ♃⌐ ∆╢⅜⁸ ─ ─ │∕

╣╠─ ⅜ ⌐ ⇔≡ ∆╢≤⇔≡⁸ ꜞ☻◒ ─ ╩≤╢≤⇔≡™╢⁹ ⅎ┌⁸

⌐⅔↑╢ No.6─ ⌐ ∆╢ꜞ☻◒ │⁸3≈─ │ ≢╙ R=6╕≢⇔⅛ ≢⅝≡™⌂

™⅜⁸↓╣╠ 3≈─ ₁─ꜞ☻◒ ─ ╙ ™ A=1⁸Ps=1 ╩ ∆╢≤ Ph=4⁸∆⌂╦∟ R=4≤

⌂╢⁹ 

╕√⁸No.6─ ⌐ ≥כ♫ꜗ◐☻כ◙כ꜠√⇔ ☿fi◘│≤╙⌐ 3─ ≢№

╢⅜⁸ ₁│ ⇔≡ ∆╢≤⇔≡ ⇔≡™╢⁹∆⌂╦∟⁸ ☿fi◘─ │ ∑∏

↕╣╢≤⇔≡⁸ ─╟℮⌐ꜞ☻◒ ╩ ⇔√⁹ 

─◘fi☿◙כ꜠ ∆╡ ⌐ ה S≤ Ps─ R=32 ќ 14 

☿fi◘─ ≢ ∆╡ ⇔≡ S≤ Ps─ R=32 ќ 6  

No. /
S

Ph

R
F Ps A

1 3 6 1 2 3 18

S
6 4 8 2 3 3 32

25
AC

3 6 1 2 3 18
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 ꜞ☻◒ ─ ⁸ ⅝ R 7₩12 ─ │ ꜞ☻◒ ≤⇔≡ ⌐╟╢ꜞ

☻◒ ⌐ ⌡╢√╘─ ꜞ☻◒ ╩ ∆╢⁹ ⌐╟╢ꜞ☻◒ │⁸₈

ꜝⱬꜟ₉⁸₈ ┼─ ₉⁸₈ ₉⁸₈ ₉⌐ ⇔≡ ⇔⁸ ⁸ ─∕─ ─

│ ⌐ ∆⁹↓╣╠─ ╩ ⌐⁸⅛≈ ⅜ ⇔╛∆ↄ∆╢√╘⌐⁸ ꜞ☻◒ꜞ

☻♩╛ ꜞ☻◒ⱴ♇ⱪ─ ╩ ℮⁹ ⅜ ≢ ⇔⅝╣⌂⅛∫√ꜞ☻◒─ ╩

⌐ ⇔⁸ ⅜∕╣⌐ ⇔≡ ╘≡ꜞ☻◒ ⅜ ∂╢╙─≢№╢⁹ ꜞ☻◒ⱴ♇ⱪ≤

│⁸ ╩ ⇔≡ ꜞ☻◒ ≤ ⌂ꜞ☻◒─ ╩ ⌐ ∆╢╙─≢№╡⁸ ─

─ ≤⇔≡ ⌂ ꜞ☻◒ ≢№╢⁹ꜞ☻◒─ │⁸ ⅎ┌⁸ ⌐╟╢

╩ ⇔⌂⅛∫√ ⌐ ╢ ─№╢ ─ ⌐╟╡⁸ S 4⁸ S=3⁸ S=2

≤ꜝfi◒ ↑╢↓≤⅜≢⅝╢⁹ 

 

 

2- 1- 4 ⌐╟╢ ꜞ☻◒  

 ꜡Ⱳ♇♩ ≢│ ─כ♄ꜟⱱ◒כ♥☻╢∆ ╛ ─ ⁸ ꜠ⱬꜟ⅜ ⌐╦√

╢√╘⁸ ⌐╟╢ꜞ☻◒ ⌐ ∆╢ꜞ☻◒│ ⌐ ≢⅝⌂™⁹↓─╟℮⌂ ꜞ☻◒

╩≥─╟℮⌐ ⁸ ↕∑╢⅛│⁸ ─ ꜡Ⱳ♇♩ ⌐ ⌂ ≤⌂∫≡™╢⁹ꜞ☻◒▪

☿☻ⱷfi♩└⌂ ⁸│≢♩כ◦ ⅜ ≢⅝⌂™ ꜞ☻◒⌐≈™≡⁸ ⌐

─ ⅜ꜞ☻◒ ⇔≡╙╠℮√╘─ꜞ☻◒ ─ ╩ ╘≡™╢⁹ ⌂⅜╠⁸ ≤↕╣╢

⌐ √⌂™ ≢ ⇔√ ⌐≈™≡│⁸₈ ꜞ☻◒ ₉─ ⌐╟∫≡ ⅜ ≤

│⌂╠⌂™⁹↓╣│⁸PL ⁸ 415 ≢ ↕╣≡™╢ ⁸ ⅜ ≢│ ⁸

 

 2- 1- 7 ꜞ☻◒▪☿☻ⱷfi♩└⌂ ◒☻ꜞ♩כ◦ ≤∕─ ─  

♃▬ⱪ ─  

 

 

No.

R

S

Ph

R

R
F

Ps
A

6 32

3 2 7 2 2 3 14

43 1 6 2 1 3 6

4 4 5 2 2 1 20

25 18 3 1 3 1 1 1 3 3
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─ ⅜ ⇔ↄ ╠╣╢≤™℮ ╙№╢⁹ 

⅜ ⌐ ↑≡ ∆╢₈ ─ ₉│⁸ JIS B 9700 ⌐╟╣

┌ ─ ≢№╢⁹ 

ᵑ ─  

≢─ ⁸ ⁸ ⁸  

ᵒ  

ꜞ☻◒▪☿☻ⱷfi♩ ⁸  

ᵓ  

⁸ ™⁸ ─ ⁸ ⌐ ∆╢ ( ꜞ☻◒⁸ ≤ ⁸ ⁸( ⌐ ∂

≡) ╛ ⁸ ⁸ ─ ה ⁸  

 ─ ─ │─ ꜞ☻◒ 4 ≤⇔≡ ⇔≡™╢⁹ ⌐⁸ ⌐│ ⅜

⌐ ∆╢ꜞ☻◒ ⌂≥ ⅜ ╕╣╢√╘⁸ ⌐╟╢ꜞ☻◒

⅜ ╠╣╢╟℮⌂ ⅜ ≢№╢⁹ ⅜ ⌐ ∆╢ ꜞ☻◒ │⁸↓─

╩ ⌐ ⅛╡ ↄ( ╩ ∂⌐ↄↄ) ∆╢⅛⌐⅛⅛∫≡™╢⁹∕─√╘⁸ ∆╢ ⌐│

⁸ ⁸ ╙ ╘╠╣╢⁹ ⌐꜡Ⱳ♇♩ ─ ⁸ ◖fi☿ⱪ♩≤⇔≡⁸

─ ╙ ╗ ─ ─ ⅜⁸ ⅛ №╢™│ ⌂─⅛╩

⌐ ⇔≡ ⇔≡⅔ↄ↓≤⅜ ≢№╢⁹↓─ ⌐╟╡⁸ ꜞ☻◒─Ⱳꜞꜙכⱶ⅜ ↕╣╢

≤≤╙⌐⁸ ⌐ ∂√ ─ ─ ⅜ ≤⌂╢⁹ 

 ⅜⁸ ⅛╠ ↕╣╢₈ ─ ₉⌐ ≠™≡ ⌐ ≤⌂∆⅛⌐≈™≡

│⁸ ∞↑≢⌂ↄ⁸ ╛ ╕≢ ∆╢⁹∆⌂╦∟⁸ ⌂ꜞ☻◒ ─

⌐ ⇔≡│⁸ ─ ⁸♃☻◒╛ ─ ⁸♃☻◒╛ ─ ⁸

⁸ ⌂≥─ ⁸ ⅜ ≢№╡⁸↓╣╠─ ⌂ ─ ─√╘⌐│⁸ ┼─

ה ╩ ≢⅝╢ ⅜ ≢№╢⁹ ≤⇔≡│⁸ ⌐╟╢ ꜞ☻

◒ ⌐ ↓╢ ⌐ ∆╢ ┼─ ╛ ╙ ⅎ╠╣⁸↓╣╠ ─ ╩

≤ ≢ ╡ ╘⇔≡⅔ↄ↓≤⅜ ≢№╢⁹ 

╕√⁸ ─ ⌐│ ꜞ☻◒⌐ ╩ⱨ○♪כ꜠♩╢∆ ⇔⌂↑╣┌⌂╠⌂™ ⅜№╢⁹

ⅎ┌⁸ꜞ☻◒ ─ ≤ ⅝ ⅎ⌐ ─ ╩ ℮⁸ ─√╘─◖☻♩⅜ ≤⌂

╢⌂≥⁸ ≤ ∆╢ ⅜ ∂╢ │ⱨ○♪כ꜠♩─╠╣↓⁹╢№⅜ ⌐ ⅜

∆╢↓≤⅜ ≢№╢⅜⁸ ≢⁸ꜞ☻◒ⱬⱠⱨ▫♇♩─ │⁸ ─ ⌐╟╡∕─ꜞ☻◒

│ ⌂╢⁹ ה ◦☻♥ⱶ─ ⌐ ≠⅝⁸ ≤ꜞ☻◒ ╩ ⌐⇔≡⅔

ↄ ⅜№╢⁹ 

 

2- 1- 5 ꜞ☻◒ ╩ ╗ ꜞ☻◒▪☿☻ⱷfi♩ 
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 ─ꜞ☻◒▪☿☻ⱷfi♩≤ꜞ☻◒ ⱪ꜡☿☻⁸ ⌐╟╢ ꜞ☻◒ ⱪ꜡☿☻

│⁸ ₁⌐ ↕╣╢↓≤⅜ ↄ⁸ ─ ≢─ ꜞ☻◒─ ⅝ ⇔│№╕╡ ↕╣≡™⌂™⁹

≢│⁸ ≢─

⌐₈ ∆╢ ₉⌐ ∆╢ ╩

┼ⱨ▫כ♪Ᵽ♇◒∆╢↓≤╩

╘≡™╢⅜⁸ ⌐│ ⇔™⁹ 

∕↓≢⁸ ⌐╟╢ꜞ☻◒

─ ꜞ☻◒ ─ ≢⁸ ⅜

⇔√ ꜞ☻◒ ⌐ ⇔≡

⌐╟╢ ╩ ♩כ◦ ≢ ℮⁹

ⅎ≡⁸ ⅛╠─ꜞ☻◒

─ ⇔╩ ℮⁹ ─ ─

ꜞ☻◒ ╩ ╘╢↓≤⌐╟

╡⁸ 2- 1- 8⌐⅔↑╢ ─

⅜ ↕╣≡⁸ ⌂ꜞ☻◒

≤∆╢↓≤⅜≢⅝╢⁹ 

↓─ ≢⌂⅔ ꜞ☻◒⅜ ╕≢ ↕╣≡™⌂™ │⁸ ⌐╟╢ ꜞ☻

◒─ ╩ ∆╢⁹↓╣│ꜞ☻◒ ⌐│ ⇔⌂™⅜⁸ ─ ≤⇔≡ ⅜

⇔√ ─ⱨ○♪כ꜠♩─≥◒☻ꜞ ≤ꜞ☻◒ⱬⱠⱨ▫♇♩ ─ ⌐╟╢ꜞ☻◒ ↑ ╣ ⁸

┘ ⌐ ∆╢ ╩ ─ꜞ☻◒ ─ ≤∆╢⁹ 

⌂⅔⁸↓─╟℮⌂ │⁸ ⌐│ ╩ ⅜ ⇔≡⁸№╢™│ ⅜

⇔≡ ℮⇔⅛⌂™⁹꜡Ⱳ♇♩ ─ │⁸ ─ ╛ ╩∕─

≤⇔≡ ∆╢↓≤│ ⅎ╠╣╢⁹ 

2- 1- 9│⁸ 2- 1- 6⌐⅔↑╢ No.1⌐≈™≡ ⅜ 4─ꜞ☻◒ ≤⇔≡

╩ ⇔⁸R=12≤ ⇔√ ꜞ☻◒ ≤⇔≡ ┼─ ủ⅜ ⌐╟

╡ │ ⇔≡™╢⁹ ⁸ ꜞ☻◒ ─ ─ ⌐ ╩ ↑≡⁸ ⌐╟╢

ꜞ☻◒ ─ ╩ ∫≡™╢⁹ ⇔≡™╢ │ủ≤⇔≡™╢⅜⁸ ┼─ ⌐

⇔≡│⁸ ≢ ⌐ ↕╣╢↓≤ ╩╙∫≡ ⇔√≤∆╢⁹↕╠⌐⁸

⅜∕─ ╩ ⌐ ∆╢√╘⌐ ꜞ☻◒ ╩ ⇔⁸ ∆╢↓≤⌐╟∫≡ ⌐

 

 

 2- 1- 8 ꜞ☻◒ ⱪ꜡☿☻⌐⅔↑╢ ꜞ☻◒─  

 

 

 2- 1- 9 ꜞ☻◒▪☿☻ⱷfi♩└⌂ ◒☻ꜞ♩כ◦ ≤∕─ ─  

♃▬ⱪ ─  

 

 

/ /

No.
S F Ps A

R R

R R

1 3 1 2 1 12 12

1 9
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R=9≤ ⇔≡⁸ ⌐↓─ ⇔ ╩ ⅝≢ ∆╢(Ừ)≤⇔≡™╢⁹↓↓≢│⁸

─ ╩ ⇔≡ ⅛≈ ⌂ ╩ ≢⅝╢≤⇔≡⁸Ps╩ 1 →≡™╢⁹╕√⁸

─ │ ≢ ⌂⇔≤ ⇔√⁹∕─ ⁸╙⇔⁸ ⇔ ╙ ꜞ☻◒≢№∫√≤⇔≡╙⁸

╩ ⇔≡⁸ ∆╢≤ ≢⅝╢ ╙№╢⁹ 

─╟℮⌂└⌂ ─┼♩כ◦ ─ │⁸ №╢™│ ─ ⅜↓─◦

╩♩כ ⇔≡™⌂↑╣┌ │ ⇔™⁹ ╛ ⌐⅔™≡⁸ ─ ≢

≢⅝╣┌╟™⅜⁸ ⌐│⁸ ⅜∕─ ⌐ ⇔≡ ╘≡ꜞ☻◒▪☿☻ⱷfi♩╩ ℮╟╡│⁸

─♅▼♇◒ꜞ☻♩≢ ∆╢↓≤⅜ ≤↕╣╢√╘⁸ ⌐╟╢♅▼♇◒ ╩ꜞ☻◒▪☿

☻ⱷfi♩◦כ♩⌐ ∆╢↓≤╙ ⅎ╠╣╢⁹ 

 

2- 1- 6 ⌐╟╢ ─  

2- 1- 9⌐⅔↑╢ ─ꜞ☻◒

│⁸ ⌐│ ₁⌂ ≤⌂╢⅜⁸ ⌂ↄ≤

╙⁸ ⌐╟╢ ꜞ☻◒ ⌐ ↓╢

⌐ ∆╢ ╛ ─ ╩

≤ ≢ ╡ ╘⇔≡⅔ↄ═⅝≢№╢⁹

∕─√╘⁸ ≢│⌂ↄ⁸ №╢™│

⌐ ∆ ╙ ╘≡⁸↓╣╠─ ╩ ⅝ ⇔≡

╩ ∆╢√╘⌐⁸

 2- 1- 5 ╩ ⇔≡⅔ↄ≤╟™⁹↓╣│⁸

⅜ ─ ◖fi☿ⱪ♩╩ ⇔⁸ꜞ ☻

◒▪☿☻ⱷfi♩─ ⌐ ≠™≡ ↕╣√ꜞ

☻◒ ╩ ⇔⁸↕╠⌐ ─╖≢

≢⅝⌂™ ꜞ☻◒╩ ⇔⁸ ─

≢↓╣╠─ꜞ☻◒⌐ ∆╢ ╩╕≤╘╢

╙─≢№╢⁹ 

 ⌐⁸₈ ≤ ≈⌐ⱨ₉○♪כ꜠♩─≥

™≡│⁸ ⅜ꜞ☻◒ ╩ ∆╢ ⌐

∆═⅝↓≤╩ ⇔√⅜⁸ꜞ ☻◒ ⌐

╟╢ ⅜ ─ ⌐ ╩ ╓∆

╩ ⇔⁸∕─ ⱨ○♪כ꜠♩ ─

╩ ⌐⇔≡⅔ↄ↓≤⅜ ╕⇔™⁹꜡ Ⱳ♇♩

─ ⱬⱠⱨ▫♇♩≤⇔≡⁸ה◒☻ꜞ⁸│

⅜ ꜞ☻◒╩ ⇔√℮ⅎ≢

⌐╟╢ ╩ ≢⅝╢ │⁸∕─ ꜞ☻◒

╩ ∆╢↓≤⅜≢⅝╢⁹↓╣│⁸ ⅜

≢⅝⌂™ ꜞ☻◒╩ ≢ ∆╢

 2- 1- 5 

♃▬ⱪ ─  

 

 

No.

,

1

2

3

RA

4
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≢№╡⁸ ─ ⌐╟╡∕─ꜞ☻◒ │ ⌂╢⁹ ה ◦☻♥ⱶ─ ⌐ ≠⅝⁸

≤ꜞ☻◒ ╩ ⌐⇔≡⅔ↄ⁹↓─♩꜠כ♪○ⱨ│ ⅜ ≤─ ⌐╟╡

↕╣╢↓≤⅜ ≢№╢⁹ 

 

2- 1- 7 ♃▬ⱪ └⌂ ─♩כ◦  

  2- 1- 3⁸  2- 1- 5⁸  2- 1- 6⁸  2- 1- 7─ ♃▬ⱪ ♩כ◦ ╩ ⇔≡⁸ ─

꜡Ⱳ♇♩ ⌐≈™≡╙ ⌐♃▬ⱪ ⌐└⌂ ╩♩כ◦ ∆╢↓≤⅜≢⅝╢⁹ └⌂ כ◦

♩⅜ ↕╣≡™╢ ─♃▬ⱪ│ ⁸ ⁸ ⁸

⁸ ⁸ ╡ ≢№╢⁹↓╣╠─ ↑⌐ ⇔√└

⌂ ╩♩כ◦ ⌐ ⇔≡™╢─≢ ↕╣√™⁹ 

 √∞⇔⁸ ╡ ⌐≈™≡│⁸ ┼─ ⅜ ↕╣╢ כ◙כ꜠ ⌂≥ ⅜№

╢ │  2- 1- 3 ─ ─ꜞ☻◒ ⅜ꜟכꜟ ≢№╢⅜⁸ ⌐☿fi◘◦☻♥ⱶ≤⇔≡ ℮

│⁸☿fi◘ ⌐╟╢ │ ─ ╩ꜞ☻◒ ≤⇔≡ ℮⁹⇔√⅜∫≡⁸

ꜞ☻◒─ R=Ps≤⌂╢⁹⌂⅔⁸☿fi◘ ⌐╟╢ ─ ╕≢ ╘≡ꜞ☻◒▪☿☻ⱷfi♩╩

∆╢⌂╠┌⁸ ╩ ╗◦☻♥ⱶ≤⇔≡ ⌂ ⅜ ⌐⌂╢⁹ 

2- 2 ꜞ☻◒ ─ ╙╡ ≤ꜞ☻◒ JARI 

 

 ꜡Ⱳ♇♩ ─ꜞ☻◒▪☿☻ⱷfi♩│ ⌐ ∆╢√╘⁸ ⇔≡™⌂™ ─

╩ ⇔≡ ╙╢↓≤│ ⇔™⁹ ⌐⁸ ┼─ ⌐╟╢ ╛ ⁸ ⌐

╟╢ ≤─ ⌂≥ ⌐ ∆╢ ─ │⁸ ─ ⁸ ⁸ ╛ ⁸↕

╠⌐│ ─ ⁸ ─ ⌂≥⌐╟∫≡ ⌐╦√╢⁹∕─√╘⁸↓╣╕≢↓─╟℮⌂ ─

─ ─ ─ │ ⌂ↄ⁸╕√⁸ ⌐ ≢⅝╢ ⌐ ∆╢ │ ╘≡ ⌂⅛∫

√⁹∕↓≢⁸↓↓≢│ ⌐ ∆╢ ─ ─ ≤⌂╢ ≤⇔≡⁸ ─ ╖⌐ ≠ↄ

≤ ⁸ ─ ─ ꜠ⱬꜟ⌐≈™≡ ═╢⁹⌂⅔⁸ ⇔≡™╢ │№

ↄ╕≢╙ ↕╣√ ─╙≤⌐ ╠╣√╙─≢№╢↓≤⌐ ╩ ∆╢⁹ 

 

2- 2- 1 ₈ ─ ↕₉⌐ ∆╢  

a) ─ ⌐ ∆╢ ╖ 

 ꜡Ⱳ♇♩ ─ ⅜ ─ ╩ ╖ ╪≢ ∆╢ ⌐⁸ ⅜ ┼ ∆╢

─ ╩↓╣╕≢ ⇔≡⅔╡⁸ ┘ ⌂ ⌐ ⇔≡ ⌐ ⅜ ┌⌂™≤™℮

│╒≤╪≥ ─ ⌐ ⇔√ ⅜ ↕╣≡™╢↓≤⅜ ⅛∫≡™╢⁹ISO TS 

15066 A≢│⁸ 29 ⌐ ⇔≡ ≤⇔≡ ≤ ≢ ╩ ⇔≡™╢⁹√∞⇔⁸↓↓

⌐ ↕╣≡™╢ │₈ ╖─ ꜠ⱬꜟ₉≤⇔≡⁸ ⅜ ╖╩ ∂ ╘√ ─ ╩ ⇔≡⅔

╡⁸100 ─ ⌂ ⌐ ∆╢ 75Ɽכ☿fi♃▬ꜟ ≤⇔≡™╢⁹ 

 ⁸ ─ ≡⇔≥♃כ♦ ─ ⌐╟╣┌⁸9 ─ ⌂ ⌐

⇔≡ 10mm─ ╩ ™≡⁸ ╖⌐ ⅎ╠╣⌂ↄ⌂╢╕≢─ ─ 5Ɽכ☿fi♃▬

ꜟ ╩ ⇔≡™╢⁹↓╣╠ ─ ╩ ⇔√ ╩  2- 2- 1⌐ ∆⅜⁸ ╖─ ꜠ⱬꜟ╛
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⅜ ⌂╢√╘⁸ ⌐ ╩ ∆╢↓≤│≢⅝⌂™⁹√∞⁸™∏╣─ ╙№╢ ─

≢─ ≢№╡⁸ꜞ☻◒▪☿☻ⱷfi♩─√╘─₈ ─ ↕₉─ ─ ≈≤⇔≡─ ⅜

↕╣≡™╢⁹⇔⅛⇔⁸  2- 1- 1─ S=1─꜠ⱬꜟ─ ─╖⌐ ↕╣╢√╘⁸ ⌐꜡Ⱳ♇♩

╛♃כ◄ꜙ♅◒▪─ ─ ⌐ ≤⇔≡ ™╢↓≤│ ⇔ↄ⁸ ╩

℮ ⌐≤∫≡│↓╣╠─ ╩ ∆╢↓≤│Ɫכ♪ꜟ⅜ ™⁹⇔√⅜∫≡⁸↓╣╠─ ╩

℮ │ ─ ╩ ╘≡ ∆╢ ⅜№╢⁹ 

 ⌐⁸ ╖⌐ ≠ↄ ⅜ ─ ≤⇔≡ ≢№∫≡╙⁸ ⌂

╩ ─♃כ◄ꜙ♅◒▪ ─ ⌐ ∆╢ ⁸∕─ ─ ⌐╙ ⇔⌂

↑╣┌⌂╠⌂™⁹∆⌂╦∟⁸ ⌐│ ─ ─ ⌐ ≠ↄ ⌂ⱣⱠ ╩

∆╢ ⅜№╢⁹ 

 ∕─ ⁸ ⌐⅔↑╢ ─ ⌐ ∆╢ ╩ ⇔√ ⁸ ⌂╢ ≢ ↕╣

√ ─ ⅜ ≢№╢↓≤⅜ ↕╣√⁹ ─ ─ ⅝⌂ │⌂↕╣≡

♩♇Ⱳ꜡╩♃כ♦─╠╣↓⁸⅜╢™ ─╟℮⌂ ─ ⌐ ⇔≡ ∆╢⌐│ ⅜

≤⌂╢⁹ 

 

 2- 2- 1 ⌐ ≠ↄ ─  

 

ISO TS15066─ A 
♃כ♦

SRR- No.33  

N  (N/cm2)  N  (N/cm2)  

 130 130 97.6 62 

( )  120 140 83 53 

( )  210 160 169.7 108 

 150 190 57.7 37 

 160 180 66.7 43 

 140 200 122.5 78 

 220 250 171.6 109 

 220 220 125.1 80 

 130 220 74.5 60 

 

 

2- 2- 2 ─ ⌐ ℮ ≤∕─  

 ⌐ ↓╢ ⌂ ≢№╢ ⌐⅔↑╢ ≤∕─ ⌐≈™≡⁸ ─

╩ ⇔  2- 2- 2⌐╕≤╘√⁹ ⅜ ⇔√ ⁸∕╣⌐ ℮ ╩∆╢ │ ─ ╡

≢№╢⁹ 

ủ  2- 2- 2─ ™  

 ꜞ☻◒▪☿☻ⱷfi♩╩ ™⁸ ≤⇔≡ ⅜ ⅎ╠╣╢ ⁸ ─ ╩ ™≡ꜞ☻◒꜠ⱬ
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ꜟ╩ ∆╢⁹ ─ ⌐ ⇔≡№╢ ⅜ 1 ⌐ ⌐╟╡ ∂╢ ─ ≤⌂╢⁹↓╣╩

⌐ ≤∕─ ╩ ∆╢⁹╕√⁸ ⌐ ∂≡ ╛ ⌐╟╡⁸ ─ ↕

─ ╖╩ ⅎ≡ ∆╢⁹ 

 

 2- 2- 2 ≤∕╣⌐ ℮ ─  

 

 

 

2- 2- 3 ─ ⌐ ╓∆ ─  

 ∆╢ ─ ╛ ⇔√ ─ ⌐╟╡⁸ ה ─ ↕│ ⌂╢√╘⁸∕╣╠╩

♄Ⱶכ╩ ™√ ⌐╟╡ ╠⅛⌐⇔√⁹ 

 

2- 2- 4 ─ ⌐╟╢  

 ╕√ ─ ⌂ ⌐≈™≡╙⁸ ╩ ™√ ⌐╟╡ ≤ ꜠ⱬꜟ

─ ⌐≈™≡ ╠⅛⌐⇔√⁹↓╣╠─ ╩  2- 2- 3⌐╕≤╘√⁹ 

 ╕√⁸ ⅜ ⌐ ╩ ╕╣√ ⌐ ∆╢ ⌐≈™≡⁸  2- 2- 3⌐ ∆╢⁹ ≢

│⁸꜡Ⱳ♇♩─♁ꜞ♇♪♃▬ꜘ⌐ ╕╣√ ⌐⁸ ⅜ ∆╢ ⌐≈™≡⁸ ≤ ⌐╟

╡ ╩ ╘√⁹⌂⅔⁸  2- 2- 3─ │⁸ ⌂ ─ ─ ≢№╡⁸ ─ ⌐

0.1%

13.3%

3.5%

1.9%

1.2%

1.6%

1.1%

20.5%
6.2%

1.9

1.2

1.4

14.3%

0.4

0.4
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│╟╡ ™ ≢ ∆╢ ╩ ∆╢ ⅜№╢⁹ ─ │⁸ 4⌐ ∆╢⁹ 

 ↕╠⌐⁸ ─ ⅜ ≤ ⇔√ ─ ⌐≈™≡╙⁸  2- 2- 3⌐ ∆╢⁹ ≢│⁸

─ ≤─ ⌐ ∆╢ ⅛╠⁸ ⌐ ⌐ ╦╢ ⅔╟┘ √╡─ ◄

Ⱡꜟ◑⁸≡™≈⌐כ ─ ∆╢ ╩ ╘√⁹ ─ │⁸ 4⌐ ∆╢⁹ 

 

ủ  2- 2- 3─ ™  

  2- 2- 3≢│ ─ ≤ ─ ⌐╟╢⁸ ─ ↔≤─ ≤ ꜠ⱬꜟ╩

⇔≡™╢⁹ 

  2- 2- 3⅛╠◖fi◒ꜞכ♩ ─ ⌐ ⅛╠ ⌐ ⇔√ │⁸ ─

HIC ⅜ 4200≢№╢⁹↓─ ─ ꜠ⱬꜟ│⁸HIC ≤ ─ ⌐≈™≡╕≤╘√  2- 2- 1[1]

Ⱪ╟╡⁸כ◌◒☻ꜞ─ │ ™↓≤⅜ ⅛╢⁹╕√⁸◖fi◒ꜞכ♩ ─ ⌐ ⅛╠

⌐ ⇔√ ⁸ ⌐⅛⅛╢ ⅜ 7.2kN≢№╢⁹↓─ ─ ꜠ⱬꜟ│⁸[2] ─ ⅛╠ ─

⅜ 3.5kN≢ ∆╢↓≤⅛╠⁸ ─ ⅜ ™↓≤⅜ ⅛╢⁹ 

 ⌂⅔⁸ ─ ≢₈ ♩כꜞ◒fi◖⁸│≥₉♩כ◦ ─ ⌐ ╩♩כ◦ ╡ ↑√

─ ╩ ∆⁹ 

 

 2- 2- 3 ꜞ☻♩ 

 

HIC4200 - - -

- - -

HIC2033 - - -

- - -

HIC685 - - -

- - -

HIC382 - - -

- - -

HIC690 - 7.2kN -

- -

HIC520 - - -

- - -

HIC2350 - - -

- - -

HIC440 - 2.1kN -

- - -

- - - -

- - - -

 2- 2- 1 

[1]  

 2- 2- 1 

[1]  

 2- 2- 1 

[1]  

 2- 2- 1 

[1]  

 2- 2- 1 

[1]  

 2- 2- 1 

[1]  

 2- 2- 1 

[1]  

 2- 2- 1 

[1]  
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 2- 2- 1 6 ⅛╠ ╩ ≤⇔√ [1]  

 

 

[1] National Highway Traffic Safety Administration, PROPOSED AMENDMENT TO FMVSS No 213 

FRONTAL TEST PROCEDURE. 

[2] Courtney AC, Wachtel EF, Myers ER, Hayes WC : Age - Related Reductions in the Strength of 

the Femur Tested in a Fall -Loading Configuration. J Bone Joint Surg Am 1995; 77:387Ί395. 
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2- 3 ꜡Ⱳ♇♩ ─√╘─  

 

 ꜞ☻◒▪☿☻ⱷfi♩╩ ℮ ⌐│⁸2- 1⌐⅔™≡ ⇔√╟℮⌐⁸╕∏│ ꜞ☻◒ ╩ ™⁸∕

─ ⅜ ∂╠╣⁸ ꜞ☻◒ ╙╡╩ ℮≤™℮ ╣⌐⌂╢⁹↓↓≢ ↕╣╢ ⌐

│⁸ ─╟℮⌐ (☻♥♇ⱪ 1)≤ ה (☻♥♇ⱪ 2)⅜№╢⅜⁸ ─

╩ ⌐ ⅜ ╕╣╢ ⌂ ╩ ↔≤⌐╕≤╘

√⁹↓─ ⁸ ≤ ─ ╩ ⌐ →╢  2- 3- 1⁸  

2- 3- 2 ⁹ ─ ⌐≈™≡│⁸2- 4≢ ∆╢₈ ◖─₉ꜟכ♠

fi♥fi♠≤⇔≡ ╕╣≡⅔╡⁸ꜞ☻◒▪☿☻ⱷfi♩╩ ℮ ─ ↑⌐⌂╣┌ ™≢№╢⁹ 
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 2- 3- 1 ─  
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─ ↕

⅜ ⌐
─ ⅝⌐⌂╢⁹
─ ⅜ ⇔≈┬↕

╣╢⁹

─ ─ ─ ╩ ↄ∆╢

─ ⌐╟
╢ ◌ⱦ╛ ⅜

⇔√ ⌐╟
╢ ⌂

⅜Ɫfi♪ꜟ
⌐

⅛┘╛ ─ ⌐
╟╢ ╛ ⌂≥

╩ ⌐ ⅎ╢╟℮⌐
∆╢

─ ⌐╟
╢ ◌ⱦ╛ ⅜

⇔√ ⌐╟
╢ ⌂

⅜Ɫfi♪ꜟ
⌐

⅛┘╛ ─ ⌐
╟╢ ╛ ⌂≥

╡ ⇔⅜≢⅝╢╟℮⌐∆
╢

™ ─◄♇☺ ⅜◄♇☺⌐
╛ ┼─ ⅝ ⇔⌐

╟╢ ╛
╛ ╩ ╘╢

╕╣⌂™ ─
◄Ⱡꜟ◑כ

─
╩ ⇔√╕╕⁸
⌐ ⌐

⌐ ⇔√ ⌐╟╢
╛ ⌂≥

◦☻♥ⱶ─
ꜞ☻◒꜠ⱬꜟ⌐№∫√
◦☻♥ⱶ─ ╕╣

⌂™ ─
⁹ Ⱪ꜠כ◐◦☻♥ⱶ╙
⇔√ ◦☻♥ⱶ─
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╩ ≡⌂™
⌐╟╢ ─
◄Ⱡꜟ◑כ

─
∟ →⁸ ─
╡ ⅎ ⌐Ᵽꜝfi☻⅜
≡∏

─כ◙כꜚ ╩ ⅎ⅝
╣∏ ↔≤ ⇔⁸

─ ⁸

⅜כ◙כꜚ ⌐ ™
≡╙ ⅜ ╣⌂™╟℮⌐
∆╢

╩ ≡⌂™
⌐╟╢ ─
◄Ⱡꜟ◑כ

─
╩ ╡ ⅎ╢ ⌐Ᵽ

ꜝfi☻╩ ≡∏

─כ◙כꜚ ╩ ⅎ⅝
╣∏ ↔≤ ⇔⁸

─ ⁸

─ ╩ ∆╢☿fi
◘╩ ⇔⁸ ─ ≢

≢⅝╢╟℮⌐∆╢
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─ ╩
ⅎ╢

─№╢ ╩ ⇔√
⌐⁸ ⌐ ╩

ⅎ╢

╩◗ⱶ⌂≥─ ╩
∆╢ ⌐∆╢

─ ⌐╟
╢ ◌ⱦ╛ ⅜

⇔√ ⌐╟
╢ ⌂

⅜Ɫfi♪ꜟ
⌐

⌂─≢
╩ ⌐ ⅎ╢╟℮⌐

∆╢

─ ⌐╟
╢ ◌ⱦ╛ ⅜

⇔√ ⌐╟
╢ ⌂

⅜Ɫfi♪ꜟ
⌐

⅛┘╛ ─ ⌐
╟╢ ╛ ⌂≥

╡ ⇔⅜≢⅝╢╟℮⌐∆
╢
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∟ →⁸ ─
╡ ⅎ ⌐Ᵽꜝfi☻⅜
≡∏

─כ◙כꜚ ╩ ⅎ⅝
╣∏ ↔≤ ⇔⁸

─ ⁸

⅜כ◙כꜚ ⌐ ™
≡╙ ⅜ ╣⌂™╟℮⌐
∆╢

⅜ ⌐╟╢
─

─כ◙כꜚ ╩ ⅎ⅝
╣∏ ↔≤ ⇔⁸

─ ⁸

─ ⌐ ∂√
⁸ ╩ ∆╢

─♩כ◦ ™ ⌐
╟╢

Ɫfi♪ꜟ ⌐ ⅜ ╣
╢

─ ╡╗⅝╩ ⅝
↓∆

⌐ ∆╢ ╩ ╠
⅛™╙─⌐∆╢

─ ⌐╟
╢ ◌ⱦ╛ ⅜

⇔√ ⌐╟
╢ ⌂

⌐♩כ◦⅜ ⅛┘╛ ─ ⌐
╟╢ ╛ ⌂≥

╩ ⌐ ⅎ╢╟℮⌐
∆╢

─ ⌐╟
╢ ◌ⱦ╛ ⅜

⇔√ ⌐╟
╢ ⌂

⌐♩כ◦⅜ ⅛┘╛ ─ ⌐
╟╢ ╛ ⌂≥

╡ ⇔⅜≢⅝╢╟℮⌐∆
╢
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─ ⌐╟
╢ ◌ⱦ╛ ⅜

⇔√ ⌐╟
╢ ⌂

⅜ⱬ♇♪⌐ ⅛┘╛ ─ ⌐
╟╢ ╛ ⌂≥

╩ ⌐ ⅎ╢╟℮⌐
∆╢

─ ⌐╟
╢ ◌ⱦ╛ ⅜

⇔√ ⌐╟
╢ ⌂

⅜ⱬ♇♪⌐ ⅛┘╛ ─ ⌐
╟╢ ╛ ⌂≥

╡ ⇔⅜≢⅝╢╟℮⌐∆
╢
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─ ⌐╟
╢ ◌ⱦ╛ ⅜

⇔√ ⌐╟
╢ ⌂

⅜Ɫfi♪ꜟ
⌐

⅛┘╛ ─ ⌐
╟╢ ╛ ⌂≥

╩ ⌐ ⅎ╢╟℮⌐
∆╢
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─ ⌐╟
╢ ◌ⱦ╛ ⅜

⇔√ ⌐╟
╢ ⌂

⅜Ɫfi♪ꜟ
⌐

⅛┘╛ ─ ⌐
╟╢ ╛ ⌂≥

╡ ⇔⅜≢⅝╢╟℮⌐∆
╢

─ ⌐╟
╢ ◌ⱦ╛ ⅜

⇔√ ⌐╟
╢ ⌂

⅜ⱬ♇♪⌐ ⅛┘╛ ─ ⌐
╟╢ ╛ ⌂≥

╩ ⌐ ⅎ╢╟℮⌐
∆╢

─ ⌐╟
╢ ◌ⱦ╛ ⅜

⇔√ ⌐╟
╢ ⌂

⅜ⱬ♇♪⌐ ⅛┘╛ ─ ⌐
╟╢ ╛ ⌂≥

╡ ⇔⅜≢⅝╢╟℮⌐∆
╢

⅜ / ⌐
⌐ꜟ▬○♃כ⸗≡∫ ⌐╟╢

─ (
ꜞ☻◒)

─○▬ꜟ⅜ ╦╣≡
™╢↓≤╩
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2- 4 ꜞ☻◒▪☿☻ⱷfi♩◦כ♩  

 

2- 4- 1 │∂╘⌐ 

 ─ ─√╘⌐│⁸ ⌂ꜞ☻◒▪☿☻ⱷfi♩─ ⅜ ≢№╢⅜⁸ ⌂

─⌂™ ⅜ꜞ☻◒▪☿☻ⱷfi♩╛ ╩ ⌐ ∆╢⌐│ ⅜ ℮⁹∕

↓≢⁸ꜞ☻◒▪☿☻ⱷfi♩⅔╟┘ ─ ╩ ⌐∆╢↓≤╩ ≤⇔≡⁸ ╩

⇔⌂⅜╠↓╣╠╩ ≢⅝╢╟℮⌂ ╩ꜟכ♠ ⇔√⁹ 

 ─ ⌐ √∫≡│⁸╕∏ꜞ☻◒▪☿☻ⱷfi♩╩ ⇔⁸

─ ─ ⌐ ╩ ⇔≡ꜞ☻◒ ╩ ℮ ⅜№╢⅜⁸꜡Ⱳ♇♩ ≤™℮

√⌂ ⌐ ⇔╟℮≤∆╢ ⌐≤∫≡⁸≥─╟℮⌂ꜞ☻◒⅜ ↕╣⁸≥─╟℮⌐

─ ╩ ╘╣┌╟™─⅛─ ⅜⅛╡│ ≢⌂™↓≤⅜ ™⁹∕↓≢⁸ ⁸│ꜟכ♠ ⌐

꜡Ⱳ♇♩ ─ ⌐ ╩ ╡⁸ꜞ☻◒▪☿☻ⱷfi♩⅔╟┘ ─ כ♠╢⌂⌐↑

ꜟ╩ ⇔≡ ╩ ╘√⁹ ╩ꜟכ♠ ™╢↓≤≢⁸ꜞ☻◒▪☿☻ⱷfi♩⅔╟┘

─ ⅜ ⌐⌂╢≤ ↕╣╢⁹ 

 

2- 4- ─ꜟכ♠ 2  

⁸│ꜟכ♠  ─ ╩ ∆╢⁹ 

(1)  ꜞ☻◒▪☿☻ⱷfi♩─ ⌐ ∆╢  

i)  ꜞ☻◒▪☿☻ⱷfi♩─ ≤  

 ∆╢꜡Ⱳ♇♩ ─ ╛ ⌂≥⌐ ∂√ꜞ☻◒▪☿☻ⱷfi♩╩ ⇔⁸∕

─ ╩ ∆╢⁹ ⌐│ ─╟℮⌂ ≢ ℮⁹ 

 a.ꜞ☻◒ ╙╡ ─ iv) ⌐  

 b.ꜞ☻◒ ─  

 c. ─  

 d. ─ ה ─  

 e.ꜞ☻◒─ ╙╡ 

 f. ꜞ☻◒─  

 g. ─  

 h. ꜞ☻◒▪☿☻ⱷfi♩ ꜞ☻◒─ ╙╡⁸ꜞ☻◒─ ⁸ ꜞ☻◒─ ╡ ™  

i i )  ⇔√ꜞ☻◒▪☿☻ⱷfi♩ ─  

 ⇔√ꜞ☻◒▪☿☻ⱷfi♩─ ╩ ∆╢⁹ 

iii)  ꜞ☻◒▪☿☻ⱷfi♩ ─  

 ꜞ☻◒▪☿☻ⱷfi♩╩ ⇔√ ╩ ∆╢⁹ 

iv)  ₁⌂ꜞ☻◒ ╙╡ ⌐╟╢ꜞ☻◒▪☿☻ⱷfi♩ 

 ꜞ☻◒ ╙╡ ╩ ⇔≡ꜞ☻◒▪☿☻ⱷfi♩╩ ⅜ꜟכ♠⁹╢∆ ∆╢ꜞ☻◒

╙╡ │⁸ ─ ≢№╢⁹ 

 a.  

 b.  
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 c.Ɫ▬Ⱪꜞ♇♪  

⅜◙כꜚ⁸√╕  ⌐ ╩ ⇔⁸ ∆╢↓≤╙ ≢№╢⁹ 

(2) ─♃כ♦  ⌐ ∆╢  

⁸│≥♃כ♦  ─♩ⱷfi☻☿▪◒☻ꜞ⁸≡™⅔⌐ꜟכ♠ ╩ ∆╢

⁹╢№≢♃כ♦ │♃כ♦ ─ ╩ ∫≡◌☻♃ⱴ▬☼ ≢№╢⁹ 

i) ─♃כ♦  ה ה  

─♃כ♦  ─ ╩ ∆╢⁹ 

ii) ♃כ♦  ─ ─ ה  

 ╛ ⁸ ⌂≥─ ─♃כ♦ ─ ╩⁸ ╕√│ ∆╢⁹ 

iii) ─♃כ♦  ≤⁸ ─┼♃כ♦ ה ⌐╟╢  

 ─ ⌐ ╩♃כ♦√⇔ ≡⇔≥♃כ♦ ∆╢⁹ ⇔√ ⁸│♃כ♦ ─

⌐ ≡⇔≥♃כ♦ ≢⅝╢⁹ 

( 3) ─♃כ♦  ⌐ ∆╢  

i)  ▪◌►fi♩  

─ꜟכ♠  ─ ⁸ ╩♃כ♦⌐ ∆╢ ꜟכ♠ ─☻כⱬ♃כ♦─ ⌐│⁸

╩ ∫√▪◌►fi♩╩ ™╢ ⅜№╢⁹↓╣╠╩▪◌►fi♩ ⌐╟∫≡ ∆╢⁹ 

ii)  ▬fiⱳ⁸♩כ◄◒☻ⱳכ♩  

 ꜞ☻◒▪☿☻ⱷfi♩⌐ ⇔√ⱪ꜡☺▼◒♩ ┘ ⁸╩♃כ♦ ─ PC ≢ ≢⅝╢╟

℮⁸◄◒☻ⱳכ♩⅔╟┘▬fiⱳ⁹╢∆♩כ 

iii)  Ᵽ♇◒▪♇ⱪ  

╩♃כ♦─ꜟכ♠   Ᵽ♇◒▪♇ⱪ∆╢⁹╩☻כⱬ♃כ♦╢∆

( 4)  ─ ⌐ ∆╢  

i)  ─  

 ꜡Ⱳ♇♩ ─ ─ ╩ ∆╢⁹ 

 

 ⌂⅔⁸↓╣╠─ ╩ ∆╢√╘⌐⁸ ≡∫╟⌐₈ⱪ꜡☺▼◒♩₉│≢ꜟכ♠ ─ ⌐

∆╢ꜞ☻◒▪☿☻ⱷfi♩♦כ♃╩ ∆╢⁹ 

 

2- 4- 3  

 ⇔√ ╩ꜟכ♠ ™≡ꜞ☻◒▪☿☻ⱷfi♩╩ ∫√ ╩ ⌐ ∆⁹

≢│ ─꜡Ⱳ♇♩ ╩ ≤⇔⁸ꜞ☻◒▪☿☻ⱷfi♩─ ⌐ ∫≡ ∆╢⁹ 

( 1)  ⱪ꜡☺▼◒♩─  

 ⱪ꜡☺▼◒♩─ ╩ ⇔⁸ ⌂ ╩ ∆╢⁹↓─ ≢ ∆╢ │ ─

╡≢№╢⁹ 

♩◒▼☺꜡ⱪה   

ה   

◒☻ꜞה  ╙╡  

ה   
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ה  ─  

◒☻ꜞה  ╙╡ ─  

 

 

(a)  ⁸ ⁸ꜞ☻◒ ╙╡ ─  

 

(b)  ꜞ☻◒ ╙╡ ─  

 2- 4- 1 ⱪ꜡☺▼◒♩─  

 

( 2)  ꜞ☻◒▪☿☻ⱷfi♩─  

 ꜞ☻◒▪☿☻ⱷfi♩≢│⁸꜡Ⱳ♇♩ ⌐ ⇔⁸ ⌐⅔™≡ ↕╣╢

─ ≤⁸∕─ ⌐ ∆╢ ─ ⁸ ─ ⁸ꜞ☻◒ ╙╡⁸ꜞ☻◒

─ ╩ ∫≡™ↄ⁹ 



꜡Ⱳ♇♩ ─√╘─ Ɫfi♪Ⱪ♇◒ 

 

2 ꜞ☻◒▪☿☻ⱷfi♩ 
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 ⁸ ⁸ ⌐≈™≡│ ⅜♃כ♦ ↕╣≡⅔╡⁸♪꜡♇ⱪ♄►fiꜞ☻♩

─ ⅛╠ ∆╢↓≤⅜ ⅜◙כꜚ⁹╢№≢ ⇔≡ ∆╢↓≤╙ ≢№╢⁹ 

 ꜞ☻◒─ ╙╡⌐≈™≡│⁸ ⌐ ∆ ꜞ☻◒ ─ ⅝↕╩⁸( 1)≢№╠⅛∂╘ ⇔√

⅛╠ ⇔≡ ∆╢⁹ 

ה  ─ ↕(S)  

ה  ─ ┼─ ─ ┘ (F)  

ה  ─ (P)  

ה  ─ │ ─ (A)  

⌐ꜟכ♠  ↕╣√ꜞ☻◒ ╙╡ ╩ ⇔√ ⁸ꜞ☻◒ ─ ⅝↕╩ ∆╢≤⁸

ꜞ☻◒ (R)⅜ ⌐ ↕╣⁸∕─ ⅜☿ꜟ─ ≢ ↕╣╢⁹ │ ⁸ │

⁸ │ ⌐╟╢ꜞ☻◒ ⅜ ╩∕╣∙╣ ∆⁹ 

 

(a)  ─  
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(b)  ꜞ☻◒ ─ ╙╡ 

 2- 4- 2 ꜞ☻◒▪☿☻ⱷfi♩ 

( 3)  ꜞ☻◒▪☿☻ⱷfi♩─  

 ꜞ☻◒▪☿☻ⱷfi♩≢│⁸ ⅜ ꜞ☻◒▪☿☻ⱷfi♩≢ ⇔√∕╣∙╣─ ⌐

∆╢ ╩ ⇔⁸ ─ꜞ☻◒ ╙╡≤⁸ ─ ⌐ ⌂◖☻♩

─ ╙╡╩ ℮⁹ 

╩ꜟכ♠  ™√ ─ ⌐⅔™≡│⁸3 ☻♥♇ⱪⱷ♁♇♪─ꜟכꜟ⌐ ℮⁹

⌐│ ⅜♃כ♦ ↕╣≡⅔╡⁸♪꜡♇ⱪ♄►fiꜞ☻♩─ ⅛╠ ∆╢↓≤⅜ ≢№

⅜◙כꜚ⁹╢ ⇔≡ ∆╢↓≤╙ ≢№╢⁹ ╩ ⇔√ ⁸ ꜞ☻◒ ─

⅝↕─ ╙╡╩ ™⁸ꜞ☻◒ (R)─ ╩ ℮⁹ 

 ─ꜞ☻◒ ⌐≈™≡⁸ ╩ ℮⁹ ꜞ☻◒▪☿☻ⱷfi♩─≤⅝≤

⌐⁸ │☿ꜟ─ ≢ ↕╣╢⁹ ≢⌂™ꜞ☻◒⅜ ╢ │⁸ ─ ╩

℮⁹ꜞ ☻◒⅜ ⌂ ≢№╣┌⁸ ⌐◙כꜚ╩◒☻ꜞ ∆╢ ⌐≈™≡ ∆╢⁹ 
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(a)  ─ ─  

 

(b)  ─  

 2- 4- 3 ꜞ☻◒▪☿☻ⱷfi♩ 
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3 ≤  

 

3- 1 ꜡Ⱳ♇♩ ─  

 

 1⁸ ≢ ╣√╟℮⌐⁸ Ɫfi♪Ⱪ♇◒≢ ≤∆╢꜡Ⱳ♇♩ │⁸ ⌐

꜡Ⱳ♇♩ ╩ ⇔√♃▬ⱪ ⅎ┌⁸ ⁸ ⅜⌂ↄ √⌂

꜡Ⱳ♇♩ ≤⇔≡ ↕╣√♃▬ⱪ ⅎ┌⁸ ⌂≥↕╕↨╕≢

№╢⁹↕╠⌐ ⌐⅔™≡│⁸꜡Ⱳ♇♩ ⅜ ─ ה ⌂≥╩ ℮

⌐⁸∕─╕╕ ⌂ ⅜ ≢№╢⁹ 

 ∕↓≢⁸ ⌂ ⅜ ⇔⌂™ ⌐ ∆╢ ─№≡│╘ ⌐≈™

≡│⁸₈꜡Ⱳ♇♩ ▬♬◦▪♥▫Ⱪ ꜡Ⱳ♇♩▬ⱡⱬכ◦ꜛfiWG꜡ Ⱳ♇♩ ⌐ ╢

ⱩWG◘ ꜟכꜟ SWG2₉ ⌐⅔™≡ ⌂ ⅜ ↕╣≡™╢√╘⁸ Ɫfi

♪Ⱪ♇◒≢│↓─ ⅎ ╩ ∆╢⁹≈╕╡⁸2015 ⌐ ↕╣√ ISO/TR 22100- 1:2015

₈Safety of machinery --  Relationship with ISO 12100 --  Part 1: How ISO 12100 relates 

to type - B and type - C standards ─ ISO 12100≤─ 1 ISO 12100

│≥─╟℮⌐♃▬ⱪ B ┘♃▬ⱪ C ⌐ ™≡™╢⅛ ₉⌐⅔™≡⁸ⱨ꜡כꜗ♅כ♩  

3- 1- 1 ≤⇔≡ →╠╣≡™╢ ≢№╢⁹ 

 
 3- 1- 1  ISO12100≤♃▬ⱪ B⁸♃▬ⱪ C─ ╩ ∆╢ ─  

꜡Ⱳ♇♩ ▬♬◦▪♥▫Ⱪ ꜡Ⱳ♇♩▬ⱡⱬכ◦ꜛfiWG꜡ Ⱳ♇♩ ⌐ ╢

ⱩWG◘ ꜟכꜟ SWG2 ⅔╟┘ ISO/TR 22100- 1:2015₈Safety of machinery --  

Relationship with ISO 12100 --  Part 1: How ISO 12100 relates to type - B and type - C 
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standards ⅛╠─  

↓─ ≢│⁸₈ ╡ ─ ♩ꜝ◒♃₉⅜ ≤⇔≡ →╠╣≡⅔╡⁸↓╣

│ ꜡Ⱳ♇♩─ ≢№╢ ISO 13482─ ⅜ ⌡ ⇔≡™╢♃▬ⱪ─꜡

Ⱳ♇♩≢№╢√╘⁸ISO 13482╩◘fiⱪꜟ ≤ ⅎ≡™╢⁹∕⇔≡⁸☻♥♇ⱪ 2╕≢ Yes≢

╩ ╘⁸☻♥♇ⱪ 3╩ ∆╢ ⌐⁸ISO 13482│⁸ ╩ ꜟכ♠─╘√╢ ⅝─ ꜡Ⱳ♇

♩╕≢│ ≤⇔≡⅔╠∏⁸ ⌐ꜟכ♠╡ ∆╢ ⌂ ⅜ ↕╣≡™⌂™√

╘⁸☻♥♇ⱪ 3│ No≤ ⅎ≡ ╩ ╘≡™╢⁹ 

꜡Ⱳ♇♩ ─ ╙ ISO 13482─ ⅜ ⌡ ⇔≡™╢ ≢№╢≤ ⅎ╠╣╢

⅜⁸☻♥♇ⱪ ─₈ ⌐ ⌐ ╕╣≡™╢⅛ ₉─ ≢ Yes⌐⌂╢ ╙№╢⅜⁸No

≤⌂╢ ╙№╢⁹⇔⅛⇔⁸Yes⌐⌂╢ ⌐≈™≡╙⁸☻♥♇ⱪ ─ ≢│ No≤⌂╡⁸ ╣

⌐⇔≡╙☻♥♇ⱪ ─ B⌐⅔™≡₈ISO13482≤ ISO12100⁸↕╠⌐ ISO13482⌐╟∫≡ ⌐

≢⅝≡™⌂™ꜞ☻◒⌐ ∆╢ ⌐ ⇔≡ ⌂ B ╩ ╦∑√╙─╩ ₉≤™℮ ≤

⌂╢⁹∕─√╘⁸ Ɫfi♪Ⱪ♇◒≢│↓─ ⌐ ∫√ ≢ ─ ╩ ∆╢↓≤╩

∆╢⁹ 
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3- 1- 1 ꜡Ⱳ♇♩ ─♃▬ⱪ JQA⁸JARI  

 

≢│⁸1- 2≢ ═√╟℮⌐⁸ ⌐꜡Ⱳ♇♩ ⅜ ↕╣√↓≤⌐╟∫≡ ∂╢

√⌂ꜞ☻◒⌐ ∆╢ ╛ ⌐ ⇔≡ ╩ ⇔√⁹╕√⁸ⱪ꜡☺▼◒♩

⌐⅔™≡⁸ ⌐⅔↑╢ ─ ╩ ⇔⁸꜡Ⱳ♇♩ ─

╩ ∫√⁹↕╠⌐⁸ ⌂ ⌐ ⇔≡⁸ ─ ╙ ∫√⁹↓╣

╠─ ╡ ╖⌐⅔↑╢ ╩ ⇔√╙─≤⇔≡⁸ISO13482─ ꜞ☻♩⌐ ╠⇔≡⁸

─꜡Ⱳ♇♩ ⌐ ≤ ⅎ╠╣╢ ╩╕≤╘√╙─╩ 3- 1- 1⌐ ∆⁹

≠↑≤⇔≡│⁸ 3- 1- 1─☻♥♇ⱪ ─ B╩ ∆╢ ⌐ ≤⌂╢ꜞ☻♩≢№╢⁹ ─

⌐≈™≡│⁸ ⌐ ↑≡ ⌂ ╩⇔≡™╢ ≢№╡⁸№ↄ╕≢╙ ⌂

≢№╢↓≤⌐ ™√∞⅝√™⁹ ⌐≈™≡│⁸ᵑ ⱪ꜡☺▼◒♩≢ ⇔√

⁸ᵒ ⱪ꜡☺▼◒♩≢ ⇔√ ⁸ᵓ ─ ⌐╟╡ ↕

╣≡™╢⁹⌂⅔⁸ᵑ⁸ᵒ⌐≈™≡│ ≢№╡⁸∕─ ⌐≈™≡│₈  ₉

─ ╩ ↕╣√™⁹ 
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3- 1- 1 ꜡Ⱳ♇♩  
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3- 1- 2 ꜡Ⱳ♇♩ ┼─ ꜡Ⱳ♇♩─ ISO 13482 ─ JQA  

 

(1) ꜡Ⱳ♇♩─ ─  

 ╩ ↕∑⁸№╢™│ ╩ ∆╢⌂≥⁸ ─ ╩ ∆╢√╘⌐⁸꜡Ⱳ♇♩

─ ⅜ ↕╣≡™╢⁹∕─ ≢⁸ ꜡Ⱳ♇♩│⁸∕─ ─ ⅛╠⁸ ─

≢ ⇔⁸№╢™│ ≤─ ╩ ≤⇔≡™╢√╘⁸꜡Ⱳ♇♩─ ─╖⌂╠∏⁸ ─

⌐ ⇔≡╙⁸ ╩ ╓∆↓≤⅜⌂™╟℮⁸ ─ ≤⁸ ≤─ ┘ ╩

∆╢ ╩ ⇔≡™ↄ ⅜№╢⁹ 

 

 ◄Ⱡꜟ◑הכ │⁸ 21 ⌐₈ ꜡Ⱳ♇♩

ⱪ꜡☺▼◒♩₉╩ →⁸ ꜡Ⱳ♇♩─ ≈─ ⌂♃▬ⱪ ₈

₉⁸₈ ₉⁸₈ ₉⁸₈ ₉ ╩ ⌐ ╩ ⇔⁸↓─

╩ ISO ⌐ ⇔⁸ ─ ⌐╟╡⁸ ꜡Ⱳ♇♩─  

ΓRobots and robotic devices Ή Safety  requirements for personal care robotsΔ (ISO13482)

⅜ 2014 2 ⌐ ⁸ ↕╣√⁹ ⌐⁸ⱪ꜡☺▼◒♩≢ ↕╣√꜡Ⱳ♇♩⅜

ISO 13482 ⌐ ⇔≡™╢↓≤╩ ⅜ ∆╢ ╩ ⅎ⁸

JQA ╟╡ ─ ≤⇔≡ 2 ─ ╩ ⇔√⁹ 

 

 

(2) ─ ™  

 ↓─ ⌐│⁸ ⌂ ⅜ ↕╣≡™⌂™⁹ISO13482⅜ ⇔≡™╢

│⁸ ⁸ ─ ⁸Ɑ♇♩№╢™│ ↓╣╠╩₈ ₉≤ ℮ ⌐ ╩ ⅎ

╢ ─№╢ ⅜ ∆╢ ≢№∫≡╙⁸ ⅜ ∆╢↓≤⅜№∫≡│⌂╠⌂™⁸

≤ ∫√ ⌂ ⅜ ↕╣≡™╢⁹ 

 

 ꜡Ⱳ♇♩│⁸ ⇔™ ─ ≢№╡⁸ ⇔√ ⅜⁸꜡Ⱳ♇♩⌐╟∫≡ ↓

╡ ╢∆═≡─ ╩◌Ᵽכ⇔√ ≢№╢≤ ⅎ╢↓≤│≢⅝⌂™⁹↓─ ↕

ⅎ ∆╢ ╩ ╣┌⁸꜡Ⱳ♇♩⌐╟╢ ⌂ │ ↓╡ ⌂™≤ ⅎ╢─≢│⌂ↄ⁸↓─

╩ ≤⇔≈≈╙⁸ Ɫfi♪Ⱪ♇◒ 2 ≢ ∆╢₈ꜞ☻◒▪☿☻ⱷfi♩₉⌂≥

⌐⇔≡⁸ ∆╢꜡Ⱳ♇♩⌐ ∆╢ꜞ☻◒▪☿☻ⱷfi♩ ╩ ⇔⁸ ↕╣√ ⁸

⁸№╢™│ ⅜ ↕╣╢ ⌐ ⇔≡ ⌂ ╩≤╢↓≤⅜ ≤⌂╢⁹ 

 

(3) ꜡Ⱳ♇♩─ ─ ┘  

 ISO13482│ 1 ⅛╠ 8 ┘ A⅛╠ E─ ≢ ↕╣≡™╢⁹ ⌐ ─ ╩

∆╢⁹ 

 

1   

 ↓─ ╩ ∆╢ ┘ ╩ ⇔⌂™ ⅜ ↕╣≡™╢⁹ 
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2   

 ↓─ ⌐ ↕╣⁸ ─ ≤⇔≡ ↕╣╢ ⅜ ↕╣≡™╢⁹ 

 

3  ┘  

 ↓─ ≢ ™╢ ┘ │⁸JIS B 0134 ₈꜡Ⱳ♇♩ ┘꜡Ⱳ♥▫♇◒♦Ᵽ▬☻ ₉ 

┘ JIS B 9700 ₈ ─ ─√╘─ ꜞ☻◒▪☿☻ⱷfi♩ ┘ꜞ☻◒

₉╩∕─╕╕ ⇔≡™╢⅜⁸ ↓─ ─ ─ ┘ ╩ ⇔≡™╢⁹ 

 

4  ꜞ☻◒▪☿☻ⱷfi♩ 

 ꜞ☻◒▪☿☻ⱷfi♩─ⱪ꜡☿☻│ JIS B 9700 ╩ ∆╢↓≤≤⇔≡™╢⅜⁸ꜞ☻◒▪☿☻ⱷfi

♩─ ⌐⅔™≡⁸ꜞ☻◒⅜ ⌐ ↄ⌂∫≡™╢⅛≥℮⅛│⁸ ≤⇔≡™╢ ꜡Ⱳ♇

♩─ ⌂≥⌐╟∫≡ ∆╢╟℮ ⇔≡™╢⁹ 

 

5  ┘  

 ꜞ☻◒⅜ ⌂꜠ⱬꜟ╟╡╙ ⅝™≤ ╙∫√ ⌐│⁸ꜞ☻◒ ─ ╩ ∆╢

⅛⁸ ⇔√ ≢╙∕─ ╩ ↕ↄ ⅎ╢⅛─ ╩ ∆╢↓≤≢⁸ꜞ☻◒─

╩ ⇔⌂↑╣┌⌂╠⌂™⁹5.1  ₈ ₉│⁸ ⌐ ⇔√꜡Ⱳ♇♩⌐╟╢ ⅛╠

╩ ∆╢╟℮ ⇔≡™╢⁹ 

5. 2 ─ ⌐ ∆╢  

5. 3 ◄Ⱡꜟ◑כ─ ┘ ⌐╟╢  

5. 4 ꜡Ⱳ♇♩─ ⌐⅔↑╢ ┘  

5. 5  

5. 6 ꜡Ⱳ♇♩─ ⌐╟╢  

5. 7 ⌐╟╢  

5. 8 ⌐╟╢  

5. 9 ☻♩꜠☻⁸ ┘ ⌐╟╢  

5.10 ꜡Ⱳ♇♩─ ⌐╟╢  

5.11 ⌐╟╢  

5.12 ∫√ ┘ ⌐╟╢  

5.13 ™≡™╢ ≤─ ⌐╟╢  

5.14 ⅜꜡Ⱳ♇♩⌐ ⅛⌂™↓≤⌐╟╢  

5.15 ⌂  

5.16 ┘♫ⱦ◕כ◦ꜛfi─ ⌐╟╢  

 

6  ◦☻♥ⱶ⌐ ∆╢  

 ꜞ☻◒⌐ ∆╢ ≤⇔≡⁸ ⇔√ ⌐ ⇔≡꜡Ⱳ♇♩╩ ⌂ ⌐ ∆╢◦☻

♥ⱶ ◦☻♥ⱶ ╩ ™≡ ╩ ∆╢ ⌐│⁸↓─ ≢ ∆╢ ⌐
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⇔√◦☻♥ⱶ⌐∆╢╟℮ 6.1₈ ₉≢ ⇔⁸ ⌐│ ⌐ ∆╢ ⅜

↕╣≡™╢⁹ 

6.2 ꜡Ⱳ♇♩─  

6.3 ─  

6.4  

6.5  

6.6  

6.7  

6.8  

─☻כ▼fi♃ⱨ▬◙כꜚ 6.9  

 ♪כ⸗ 6.10

6.11  

 

7  ┘  

 ꜞ☻◒⌐ ∆╢ │⁸∆═≡ ≢⁸ ─ ╩ ∆╢↓≤╩⁸ ─ ⁸№╢™

│∕─ ╖ ╦∑⌐╟∫≡ ∆╢↓≤╩ ⇔≡™╢⁹ 

A ⌂ ╩ ∑∏⌐ ─ ╩ ™≡⁸ ꜡Ⱳ♇♩ │ ┘

─ ╩ ∆╢⁹ 

B ┘ ≢⁸ ꜡Ⱳ♇♩ │∕─ ─ ╩ ℮⁹ 

C ꜡Ⱳ♇♩ ─ ≤ ≤╩ ∆╢⁹ 

D ┘ ⁸ ⅎ┌ ⁸ ⁸ ⌂≥─

≢⁸ ⌐⁸ ꜡Ⱳ♇♩ │∕─ ─ ╩ A ≤ ⌐ ∆╢⁹ 

E ─ ⅎ┌ ⁸ ⁸ ┘ ╩ ⌐꜠ⱦꜙכ │

∆╢⁹ 

F ♁ⱨ♩►▼▪ ♁ⱨ♩►▼▪◖כ♪ ┘ ╩ ⌐꜠ⱦꜙכ │ ∆

╢⁹ 

G ꜞ☻◒▪☿☻ⱷfi♩─꜠ⱦꜙכ ꜞ☻◒ ⁸ꜞ☻◒ ╡ ┘ ╩ ⌐꜠

ⱦꜙכ │ ∆╢⁹ 

H ┘ ─ ─ ┘ ╩꜠ⱦꜙכ │  

 

8  ─  

 ꜞ☻◒⌐ ∆╢ │⁸ ≢─ ⅜∕─ ≢№╢⅜⁸ ─╖≢│ ⇔⅝╣⌂™

⅜ ∆╢⁹∕─ ⌐│⁸꜡Ⱳ♇♩─ ⁸№╢™│ ─ ⌐ꜞ☻◒ ╩ ∫≡

╙╠℮ ⅜№╢⁹∕─√╘⌐│⁸ꜞ☻◒ ╩ ℮ ⌐⁸ ─√╘⌐⁸ ╩⁸≥─╟

℮⌐ ⇔≡╙╠℮─⅛╩ ⌐ ⇔⁸ ⌐╟∫≡│ ∆╢ ⅜№╢⁹ 

 ↓─ ≢│⁸ꜞ☻◒ ╩ ℮ ⌐⁸ ╩ ⇔ↄ ∆╢√╘─ ╩ ⌐ ⅎ

╢√╘─ ⅜ ↕╣≡™╢⁹ 
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Annex A  ꜡Ⱳ♇♩─ ─ꜞ☻♩ 

 ↓─ ≢ ≤∆╢ ≡─ ꜡Ⱳ♇♩⌐≈™≡⁸ ─ ≤⇔≡⁸ ─ ╩

ꜞ☻♩≢ ⇔≡™╢⁹↓╣≤ ∆╢ ⇔≡⁸ ╩ ⌐ ∆╢√╘─ ≤⇔≡

↕╣╢↓≤╩ ⇔≡™╢⁹ 

 

Annex B  ꜡Ⱳ♇♩─ ─  

 ꜡Ⱳ♇♩≤ ≤─ ╩ ↑╢√╘⌐⁸ ⁸ ⁸ ⁸

╩ ⇔≡⁸ ⇔√ ┼ ⇔√ ⁸ ⌐ ╩ ╓↕⌂™√╘─

╩ ⇔≡™╢⁹ 

 

Annex C  ─  

 ↓↓≢│⁸ ≤꜡Ⱳ♇♩≤─ ╩ ⇔√ ≢⁸꜡ Ⱳ♇♩◦☻♥ⱶ─ ╩ ∆╢√╘─⁸

⌂ ─ ↕╣√ ꜡Ⱳ♇♩─ ╩ ⇔≡™╢⁹ 

 

Annex D  ꜡Ⱳ♇♩─ ♃☻◒─  

 ꜡Ⱳ♇♩╩ 3≈─ ⌂♃▬ⱪ ₈ ₉⁸₈ ₉⁸₈ ₉ ╩↔≤⌐⁸

♃☻◒ ╩ ⇔≡™╢⁹ 

 

Annex E  ꜡Ⱳ♇♩─ⱴכ◐fi◓─  

 ꜡Ⱳ♇♩⌐ ∆╢ ╩ ∆╢ ⌐ ∆╢ ┘∕─ ─ⱴכ◐fi◓─ ╩

⇔≡™╢⁹ 
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(4) ISO 13482 ꜡Ⱳ♇♩─ ─  

3- 1- 1⌐ ISO 13482─ ─ ╩ ∆╢⁹ 

 

 
3- 1- 1 JQA ⌐╟╢ ISO 13482─  

 

  

 ISO 12100ṕ4 Ṗ 

ṕ3 Ṗ 

-  

-  

-  

 

︡ ךּ  
 

︡  

PLṊSIL  

 

( ḭ ṇ ) 

︡  

 

ṕ5 Ṗ 

ISO 13849-1 or 

IEC 62061ṕ6 Ṗ 

ṕ7 Ṗ 

ḭ ṇ ṕ8 Ṗ 
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(5) ISO 13482 ꜡Ⱳ♇♩─ ─  

3- 1- 2⌐⁸꜡Ⱳ♇♩ ┼─ ISO 13482─ ≤⇔≡⁸ ⌐

≈™≡⁸ISO 13482─ ≤─ ╩ ∆⁹ 

⌂⅔⁸ │∆═≡─ ⌐≈™≡ ⇔√╙─≢│⌂ↄ⁸ ⌂♃▬

ⱪ─꜡Ⱳ♇♩╩ ⇔√╙─≢№╡⁸ꜞ☻◒▪☿☻ⱷfi♩─ ⌐╟╡⁸↓─ ≤ ⌂╢↓

≤⅜№╢↓≤╩ ↕╣√™⁹ 

 

 

 

꜡Ⱳ♇♩ ╩ ™≡ ─Ɽ꞉כ▪◦☻♩╩ ℮ ─  

 

⌐⅔↑╢  

ה ⅜ ⇔≡ ™⁸ ─ ─ ─ ╩ ∆╢ 

ה   ⅜ ≢ ≢№╢↓≤ 

ⱬ♇♪⁸ה   ™∆⁸ ─ ─ ⌐ ™╢↓≤⅜≢⅝╢ 
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3- 1- 2 ─ ISO 13482─ JQA ⌐╟╢  

ISO 13482 ISO 13482 A ISO 13482

≤─   ♃▬♩ꜟ ─    

5.2 ─ ⌐ ∆╢

 

─ ⁸◄Ⱡꜟ◑כ─

┘ ─  

─  ⁸ ⌂ │ ─  ủ 

⇔√ ─  ⁸ ⌂ │ ─  

≤─   

─  ⁸ ⌂ │ ─  

5.3.1  ⌂◄Ⱡꜟ◑כ ≤─

 

◄Ⱡꜟ◑כ─ ┘ ─

 

™ ◄Ⱡꜟ◑כ ≤─

⌂  

⁸╛↑≥ ủ 

≢

ה ⅜ ≤⌂╢↓≤ 

 

™ ◄Ⱡꜟ◑כ ≤─

⌂  

⇔ ⇔⁸ ⁸ ∂ ╖⁸╛↑

≥ 

™ ◄Ⱡꜟ◑כ ≤─

⌂  

⇔ ⇔⁸ ⁸ ∂ ╖⁸╛↑

≥ 

5.3.2  ◄Ⱡꜟ◑כ─ ↕

╣≡™⌂™  

◄Ⱡꜟ◑כ─ ↕╣⌂™

 

⁸╛↑≥⁸ ⇔ ⇔⁸ ⅝

⇔⁸  

ủ 

5.3.3  │   ⇔ ⇔⁸ ∂ ╖⁸ ─ ⁸

 

ủ 

⇔⌂™  ⇔ ⇔⁸ ∂ ╖⁸ ─  

  

 ∕─ ─  

ủ ⅜№╢ ╩∕─╕╕ ≢⅝╢  

ỏ ⅜№╢ ╩ ∆╢⌐│ ⅜  

N/A  
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ISO 13482 ISO 13482 A ISO 13482

≤─   ♃▬♩ꜟ ─    

5.4 ꜡Ⱳ♇♩─

⌐⅔↑╢ ┘

 

꜡Ⱳ♇♩─ ⌐

╟╢  

ה™⌂⇔ ⇔⌂™  ∕─ ─  ủ 

5.5  ◄Ⱡꜟ◑כ─

┘ ─  

⌂   ủ 

5.6 ꜡Ⱳ♇♩─ ⌐╟

╢  

꜡Ⱳ♇♩─ ⌐

╟╢  

⌂  ⁸ ⁸ ⅝ ⇔⁸  ủ 

─ │  ⇔ ⇔⁸ ∂ ╖⁸ ╕╣⁸ ⁸ ⁸

 

─ ⌂ ה  ⇔ ⇔⁸ ∂ ╖ 

⌐ ⌂꜡Ⱳ♇♩  ⁸ ⇔ ⇔⁸ ∂ ╖⁸  

5.7.1  ⌂  ⌐╟╢  ⌂ ꜠ⱬꜟ ⁸☻♩꜠☻⁸ ⁸ ⁸  ủ 

꜡Ⱳ♇♩─ ⌂  ⁸☻♩꜠☻⁸ ⁸ ⁸  

5.7.2  ⌂  ⌂  ⌂ ꜠ⱬꜟ ↑╪ ─ ⁸ ⁸ ⁸ ⁸

⁸ ╡ ™⁸ ┘∕─ ─

─  

ủ 

⌐╟╢⁸♦▫☻ⱪ꜠▬─ ╖ ╡╛∆

↕  

─◙כꜚ ⇔ↄ⌂™ ⁸ ⅜◙כꜚ│

╩ ℮↓≤≢ ∂╢ ⌂  

5.7.3  ⌂ ┘  ┘  ꜡Ⱳ♇♩⅛╠ ↕ⅎ√

⁸ ⌂≥ ≤─  

╛↑≥⁸ ⁸  ủ 

꜡Ⱳ♇♩─ ∆╢ ⁸

 

⁸ ⁸ ⁸  

꜡Ⱳ♇♩ ≤─ כ◑ꜟ꜠▪╢╟⌐ ⁸  
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ISO 13482 ISO 13482 A ISO 13482

≤─   ♃▬♩ꜟ ─    

5.7.4  ⌂  ⌂   ╛↑≥⁸☻♩꜠☻⁸  ủ 

 ╛↑≥⁸ ∕℮ ⁸☻♩꜠☻⁸  

♦▫☻ⱪ꜠▬─ ╖╛∆↕─  ⇔ↄ⌂™ꜚכ◙─ ⅜◙כꜚ│

╩ ℮↓≤⌐╟∫≡ ∂╢  

5.7.5  ⌂  ⌂  ꜡Ⱳ♇♩⅜ ⌂ ◖ⱥכ꜠fi♩ ╩

∆╢ 

╛↑≥⁸ ─  ủ 

꜡Ⱳ♇♩⅜ ⌂◖ⱥכ꜠fi♩ ╩

∆╢ 

─ ⁸  

5.7.6  ⌂  ⌂  ꜡Ⱳ♇♩⅜ ⌂꜠ⱬꜟ─ ╩

∆╢ 

⁸ ┼─ ⁸  ủ 

5.8 ⌐╟╢

 

EMIהEMC─  ⅛╠─ EMI⌐╟╢ ─  ↔≤⌐  ủ 

⅛╠─ EMI⌐ ↕╣√ ─

⌂  

↔≤⌐  

⅛╠─ EMI⌐ ↕╣√ ꜡Ⱳ

♇♩─ ⌂ ⅎ┌⁸ ⁸ ⇔

─ⱶכ▪™⌂ ⅝  

⇔ ⇔⁸ ∂ ╖⁸ ⁸ ⁸ ⁸

 

⅛╠─ EMI⌐ ↕╣√ ≢│⌂™

꜡Ⱳ♇♩─  

⇔ ⇔⁸ ∂ ╖⁸ ⁸ ⁸ ⁸

⁸╛↑≥ 

5.9 ☻♩꜠☻⁸ ┘

⌐╟╢  

☻♩꜠☻⁸

┘ ⌐╟╢

 

─◙כꜚ ◘▬☼⌐ ∆╢ ⇔ↄ⌂™

™↓╖ 

⌂ ─◙כꜚ⁸ ⁸ ה

 

ủ 

5.9.2  ☻♩꜠☻ ┘

─  

꜡Ⱳ♇♩─ ⌐ ↕╣╢ ⌂  ─  ủ 

─ ≤⌂╢  ⁸  

꜡Ⱳ♇♩─ ⌂  ⱥꜙכⱴfi◄ꜝכ─ ≤⇔≡⁸∕─ ─

⅜  



꜡Ⱳ♇♩ ─√╘─ Ɫfi♪Ⱪ♇◒ 

 

3 ≤  

 3- 1 ꜡Ⱳ♇♩ ─  

 

 

90 

 

ISO 13482 ISO 13482 A ISO 13482

≤─   ♃▬♩ꜟ ─    

5.9.3  ☻♩꜠☻

┘ ⌐╟

╢  

☻♩꜠☻⁸

┘ ⌐╟╢

 

☻כ▼fi♃ⱨ▬◙כꜚ⌂ ⁸

┘ ─  

─◙כꜚ ꜡Ⱳ♇♩┼─ ⌐╟╢

 

ủ 

⌂ ─◙כꜚ─≢ ╣ 

⅜ⱶכꜝ▪≡∫╟⌐ ◙כꜚ⁸≡⅞∆

─ⱶכꜝ▪⌐ ⁸☻▬♇♅○ⱨ─ ╩

⅝ ⱶכꜝ▪⌐╘√─⧵⁸⇔↓ ┼─

┼≈⌂⅜╢ 

5.10.2  ⌂

 

꜡Ⱳ♇♩─

⌐╟╢  

⌂ ⁸ ⁸ ─ ⅝  ⇔ ⇔⁸ ∂ ╖⁸ ─  ủ 

⌂ - ─  ⇔ ⇔⁸ ∂ ╖⁸ ─  

5.10.3  ─

 

─ - ─ Ɽ♃כfi≢─

 

⇔ ⇔⁸ ∂ ╖⁸ ה ⁸ ─

 

ủ 

─ - ─ Ɽ♃כfi≢─

 

⁸ ─ ⁸ ─  

─ - ─ ⅜ ™↓≤⌐

╟╢  

⇔ ⇔⁸ ∂ ╖⁸ ה ⁸ ─

 

5.10.4  ─

 

─ -♃☻◒ ⌐

⅜ │  

─ ⁸ ─ ⁸╛↑≥

─ ⁸ ה ⌂ ─  

ủ 

5.10.5  ─

 

─ - ─ │  ⇔ ⇔⁸ ∂ ╖⁸ ⁸ ─  ủ 

─ - ─  ⁸ ─ ⁸ ─  

─ ─  ⇔ ⇔⁸ ∂ ╖ 
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ISO 13482 ISO 13482 A ISO 13482

≤─   ♃▬♩ꜟ ─    

5.10.6  ▪◦☻

♩꜡Ⱳ♇♩─ │

╡ ⇔ ─  

꜡Ⱳ♇♩─

⌐╟╢  

▪◦☻♩꜡Ⱳ♇♩ ─

 

⇔ ⇔⁸ ∂ ╖⁸ ⁸  ủ 

▪◦☻♩꜡Ⱳ♇♩ ╡ ⇔

─  

⇔ ⇔⁸ ∂ ╖ 

5.10.7  ꜡Ⱳ♇♩─

─  

─  ⅜ ⇔⁸ ⁸ ⇔ ⇔⁸ ∂

╖╩ ╢ 

N/A 

─  ⅜ ⇔⁸ ⁸ ⇔ ⇔⁸ ∂

╖╩ ╢ 

5.10.8  ≤─

 ≤─  

≤─  ⁸ ה  N/A 

≤─  ─  

Ɽ♬♇◒ ⌐ ∫√ ⅜ ╩

↑⁸ │ ⌐ ╩ ⅎ╢ 

─꜡Ⱳ♇♩≤─  ⇔ ⇔⁸ ∂ ╖⁸ ─  

╣╛∆™ ≤─  ─ ⁸ ─ ⁸ ─

⁸╛↑≥ ─ ⁸ ה

⌂ ─  

⁸ ה ⅛∑⌂™ ≤─  ─ ⁸ ─ ⁸ ─

⁸╛↑≥ ─ ⁸ ה

⌂ ─  

5.10.9  ≤꜡Ⱳ♇♩≤─

─ ⌂

 

≢─ ─  ≤─  ủ 

▬fi♃ꜝ◒◦ꜛfi ─ ⌂

꜠ⱬꜟ 

ה ⁸ ⇔ ⇔⁸ ∂ ╖ 

▬fi♃ꜝ◒◦ꜛfi⅜ ↕╣≡™⌂™

꜡Ⱳ♇♩ ≤─ ▬fi♃ꜝ◒◦ꜛfi 

⁸ ∂ ╖⁸ ⇔ ⇔ 
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ISO 13482 ISO 13482 A ISO 13482

≤─   ♃▬♩ꜟ ─    

5.11 ⌐╟╢

 

 ⌐╟╢꜡Ⱳ♇♩ ─

 

∕─ ─  ủ 

5.12 ∫√

┘ ⌐╟╢  

⌂  ♃☻◒ ─ ⌂  ∕─ ─  N/A 

5.13 ™≡™╢ ≤─

⌐╟╢  

≤─

⌂  

─ ≤─ ⌂  ⅝ ╖⁸ ∂ ╖⁸ ⇔ ⇔⁸  ủ 

5.14 ⅜꜡Ⱳ♇♩⌐

⅛⌂™↓≤⌐╟╢

 

⌐╟╢

 

⅜ ↕™ │ ─  ≤─ ╩ ⅝ ↓∆ ⁸ │∕─ ─

≤─  

ủ 

5.15 ⌂  ⌂  ™꜠ⱬꜟ─∂╪№™  ⁸∕─ ─  ủ 

 ⌂ ╩ ∆╢∆╡∕( )⅜╣√ ⁸

⌂ ה ─ ≤⌂╢ ─☺ꜗⱵfi◓⁸

─ ≤⌂╢ ─  

꜡Ⱳ♇♩─ ⁸ ⌂≥┼─

 

─☺ꜗⱵfi◓⁸ ⁸☿fi◘─ ⌐╟

╢ ⇔ↄ⌂™ ⁸∕─ ─  

꜡Ⱳ♇♩─ ⁸ ┼─

 

⁸ ⁸ ─ ≤⌂╢  

꜡Ⱳ♇♩─ │

ⅎ┌⁸ │ ┼─

 

⁸∕─ ⁸ ╩ ≤∆╢

⁸ ה ─ ⁸ ─  
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ISO 13482 ISO 13482 A ISO 13482

≤─   ♃▬♩ꜟ ─    

5.16 ┘♫ⱦ◕כ◦ꜛ

fi─ ⌐╟╢  

┘♫ⱦ◕כ◦ꜛ

fi─ ⌐╟╢  

꜡Ⱳ♇♩─ ∑⌠ ⅝─

≤⌂╢  

⇔ ⇔⁸ ∂ ╖⁸

⁸ ─  

N/A 

┼─ ─ ≤⌂╢

 

⁸ ⇔ ⇔⁸ ∂ ╖⁸

⁸ ─  

⌂ ─ ≤⌂╢

 

⁸ ⇔ ⇔⁸ ∂ ╖⁸

─  

┼─ │ ─

╩ →╢♫ⱦ◕כ◦ꜛfi  

⁸ ⇔ ⇔⁸ ∂ ╖⁸

⁸ ─  
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 ꜡Ⱳ♇♩ ─ ⌐№√∫≡│⁸ ─ ╛ ─ ⌐╟∫≡⁸ ╛ ⅜

╩ ↑╢ ⅜№╢⁹∕─√╘⁸ꜞ☻◒⅜ ⌐ ™ ╩ ⌐ ∆╢ ⅜№╢⅜⁸≥─ ⌂

ꜞ☻◒⅜ ∆╢⅛─ ⅜ ⇔≡⅔╡⁸ ∆═⅝ ⅜ ≢⅝≡™⌂™⁹∕↓≢⁸13 ⌐≈

™≡⁸ ≤⌂╢ ─ ⁸ ⁸ ⁸ ┘ ∆═⅝ ⌐╟╡⁸

─ꜞ☻♩╩ ⇔√⁹⌂⅔⁸ ┘ ╡ │ ─

┘ ╡ ≤ ─ ─ꜞ☻♩≤⇔√⁹ 

 

─ꜞ☻♩ 

 1⅛╠ 48⌐⁸13 ─ ─ꜞ☻♩╩ ∆⁹⌂⅔⁸ ┘ ─

⁸ ┘ ─ ╡ ⌐≈™≡│ ─ꜞ☻♩≤⇔≡™╢⁹ ⌐≈™≡│⁸ ⌐◌

♇ⱪ ─ ╩ ⇔ ╩ ∆╢♃▬ⱪ╩ ≤⇔⁸ ─ ⌐ ╢ ─ ≤

│ ↑≡ꜞ☻♩ ⇔≡™╢⁹⌂⅔⁸ ⌐ ∆╢ │ 3- 2- 1─≤⅔╡≢№╢⁹ 

 

 

3- 2- 1 ⌐ ∆╢ ─ꜞ☻♩─  

13  

 

 
25

( 5

)  

26

( 3

)  

2

( 5

)  

 ủ   1⅛╠ 4 

 ủ   5⅛╠ 8 

 ủ   
9⅛╠ 12 

  ủ  

   ủ 13⅛╠ 16 

 

 
ủ 

  17⅛╠ 20 

   21⅛╠ 24 

   ủ 25⅛╠ 28 

   ủ 29⅛╠ 32 

╡  ủ   
33⅛╠ 36 

╡   ủ  

╡ ◖Ⱶꜙ♬◔כ◦ꜛfi    ủ 37⅛╠ 40 

  ủ  41⅛╠ 44 

   ủ 45⅛╠ 48 
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 ─ꜞ☻♩ ┘ ⌐ ⌂ ≤⇔≡─ ─  

 

 ≢│⁸ ⌐╟╢ ─ ⌐⁸ ⌐ ⇔≡

⅜ ╘╠╣⁸ ⌐≈™≡│ ╩ ⌐ ↕╣√⁹⌂⅔ ⁸

─ ─ ─ │ ∞↑≢№∫√⅜⁸ ⌐│ꜞ☻◒⅜ ≢⅝⌂™ ⁸

≢№∫≡╙∕─ ─ ╙ ∆╢↓≤≤⇔√⁹ ─ ⌐│⁸ ⌐≈™≡

꜡Ⱳ♇♩ ☿fi♃כ≢ ⇔√ ─ ╩ ⇔√⁹⌂⅔ ☿fi♃כ ≢ ↕╣√╙

─⌐≈™≡│ ⌐ ╕╣⌂™⁹╕√⁸ 2 ─ 5 ⌐≈™≡│ │ ╦╣≡™

⌂™⁹ 
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