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LCÂꜝ▬ⱨהꜟ◒▬◘ה▪☿☻ⱷfi♩̃─

ⅎ ⌐ ≠⅝῍ ⇔√ȉ◓ꜞכfiⱳ▬

fi♩◦☻♥ⱶȊ╟╡ ⁹ 

─ ╦╣√WG≢ꜞ◘▬◒ꜟ Ⱡ♇

♩꞉כ◒⌂≥⌐≈™≡ⱪ꜠♀fi╩∆╢

⁹ ™ ─ ⅜

™⁸ ⌐ ↕╣≡™╢⁹ 

WRS≢ⱪ꜠♀fi╩∆╢ ⁹JARA─

╛ꜞ ≈⌐fiⱳ▬fi♩◦☻♥ⱶ₉כꜞ◓₈─

™≡   

≤⌂∫√Advanced Remanufacturing Tech-

nology Centre ARTC)│⁸2015 ⌐ ↕╣√

ꜞⱴ♬ⱨ□◒♅ꜗꜞfi◓ ─ ☿fi♃כ 



JARA⁸

≢HV 

☿Ⱶ♫כ 

≢∆←

ⅎ╢ ⌐ 
 
fi▪▬ꜝ▪ה☼כꜝ◒▬◘ꜞ 

☻⁸ ⁸ │↓─╒≥⁸

─№™⅔™♬♇☿▬ ≢₈Ɫ

▬Ⱪꜞ♇♪◌כ ☿Ⱶ♫₉כ╩ ⇔√⁹

│ ⌐ ⇔⁸ ╙ ∆

╢─⅜ ⁹ ⇔√ │ ◦☻♥ⱶ─ ⌂

≥╩ ≢ ┬≤≤╙⌐⁸ ╩ ∫≡ ─ ╡

⇔ ⌂≥╙ ⇔⁸ ⅎ╢≢№╤℮

─ ⌐ ⅛∆√╘─ ╩ ╘√⁹ 

 ☿Ⱶ♫כ│ ⅜ ⇔≡™╢

☿Ⱶ♫כ─ ⁹₈ ≢∆←⌐ ⅎ╢

⌂ ⌐⇔√₉ ─⅜ⱳ▬fi♩∞⁹

│ ◦☻♥ⱶ─ ╖╛ ⁸ ≤™∫√

╩ ∆╢≤≤╙⌐ ╩ ∂≡ Ⱪ

╙≤⌂◐כ꜠ ⇔√⁹ 

 ╕√⁸ ╩ ⇔√ ≢│▬fiⱣכ♃כ

─ ╡ ⇔ ⌂≥╩ ⁹ ◦☻♥ⱶ╩ ╡

℮ ≢─ ─◓ꜝⱦ☻ⱪכ◘╢⌂≥ ≤

™∫√ ╙ ╪∞⁹ 

 ╩ ╗ ─ ⅜ ⇔√ ⁸

ꜞ◘▬◒ꜟ ⌐⅔™≡╙ ┼─ ⅜

⌐⌂∫≡™╢⁹ ─ ⌐│

☻◐ꜗfi♠כꜟ ─ ╙ ╘╠╣╢↓≤⌐⌂╡

≢│ ⌂≥╩ ∂ ─ ▪♇ⱪ

╩ ⇔≡™ↄ ⅎ∞⁹ 

( ℮ לּ 10 5 )  

 
 

⁸AI≢

 ◗ⱶ ╛ ─

 

 
 │⁸ ⌂≥╩ ⇔√

ⱪ꜡☿☻╩ ∆╢⁹◦Ⱶꜙ꜠כ◦ꜛfi

─╒⅛ ⁸ ⌂ ╩ ⌐

∆╢⁹ ⌂≥╩ ─ ⌐ ╠⇔⁸ ╣

√ ╩ ↄ ╖ ∆─⅜ ™⁹ ≢

│⁸ ⌂ ≤ ה ╩ ↕∑√◗ⱶ

╛⁸ ●☻─ ⌐ ℮ ─ ⌂ ⌂

≥╩ ∆⁹ 

 ─ │ ⁸ ─ ╛ ⁸

╠⅛♃כ♦─≤⌂ ─ ╩ ≡⁸

≢ ה ╩ ╡ ⇔⌂⅜╠ ╦╣╢⁹ │

⌐╟╢ ⌂◦Ⱶꜙ꜠כ◦ꜛfi≢ ╩ ╠⇔

√╡⁸ ╛♫ⱡ ─ ⱷכ♩ꜟ ꜠

ⱬꜟ─ ╩ ⇔⁸ ─ ⌐ ╡

╗⁹ ◄Ⱡꜟ◑הכ

╩ ∂√ ⱪ꜡☺▼◒♩≤⇔≡

╕≢⌐ ─ ╩ ∆⁹ 

 │╕√⁸ ⌐ ™╢ ╛ ╩

⇔√╡⁸ ─♃כ♦ ╡⌐╙ ╡

∆⁹ ⌐╟╢◦Ⱶꜙ꜠כ◦ꜛfi ⅜ ∆╣┌⁸

⌂ ╛ ⁸ ─≤⌂♃כ♦ ╩

⌐ ↕∑⁸ ╩↕╠⌐ ╘√╡⁸ ⅜ ≠

⅛⌂™ ⌂≥╩ ⅜ ≈↑╢⌂≥─ ╙

≢⅝╢⁹ 

( 10 20 )  

 

 

 

 

 

כ◦◒♃ ⁸ ─HV 

♩ꜜ♃⁸ ⅎ  
 
 ♩ꜜ♃ │ ⁸ ₈כ◦◒♃  

☺ꜗⱤfi♃◒◦כ ₉─₈ ₉╩

≢ ⅝ ⇔√⁹ ○ꜞfiⱧ♇◒ ╩

⌐ ⅎ⁸ ─≡⇔≥כ◦◒♃ ⁸Ᵽꜞ▪ⱨ

⁸כꜞ ╩ ⅎ╢♦◙▬fiה ≢₈ ┼

─ ╩ ∆₉ ≤⇔≡™╢⁹♩ꜜ♃─♃◒

כ◦ ≤⇔≡ ╘≡Ɫ▬Ⱪꜞ♇♪

⇔⁸ꜞ▪ ☻ꜝ▬♪♪▪⌂≥⁸ ⌂ ⌐ ∆

╢ꜚ♬Ᵽכ◘ꜟ♦◙▬fi╩ ⁹ כ◦◒♃─

│ ┬╡⁹♩ꜜ♃

─ ≢ ∆╢⁹♩ꜜ♃ ≤♩ꜜⱭ♇♩ ≢

⇔⁸ │ ⁹ 

  ☺ꜗⱤfi♃◒◦כ─ │ ●

☻ ─fiꜞ♁●כꜝꜙ◑꜠≥ ╩ ≢⅝╢⁹

│ ה ◐꜡ⱷכ♩ꜟ ꜞ♇♩ꜟ⁹ │

─₈◖fiⱨ◊₉♩כ╟╡ ™⅜⁸

◐꜡ ∫√ ⁸ ≢ ⁸ ─

⌂≥⌐╟╢ⱷfi♥♫fi☻◖☻♩ ≢ ─

ꜝfi♬fi◓◖☻♩ ╩ ╖⁸ │

≢⅝╢≤ ⇔≡™╢⁹ 

 ₈fl▫♇♠₉≤ ∂ ⱪꜝ♇♩ⱨ◊כⱶ╩ ⇔⁸

Ⱶꜞ─ ♪▪Ɫ♇♅Ᵽ♇◒⌐ ≡√⁹

ꜞ▪ ☻ꜝ▬♪♪▪│ ↕ Ⱶꜞ⁸

Ⱶꜞ─ ╩ ⇔⁸ ⱨꜝ♇♩ⱨ꜡▪⌐╟╡

╡ ╖ ↕│ Ⱶꜞ⌐ ⅎ√⁹ ™∆─╕╕☻ꜝ

▬♪♪▪⅛╠ ⇔⁸ ⅜ ⌐ ╢↓≤⅜≢⅝

╢⁹ 

 ⌐│ ╠⇔↕╩ ∆╢ ↓™№™

⌂≥ ╩ ⇔√⁹ ─ ⌐ ⇔√™ ⅎ⁹

☻ⱨ♥▫☿fiכ☿│≢ ≤ ≈─◄▪Ᵽ♇◓╩

∆╢⁹ 

 ╖ │

⁹ 

( 10 24 )  

 

̖JARAᴪ  ̘׃

 ♠כⱤ♩כ○

₈  ≥╙  

₉ 
 
♠כⱤ♩כ○  ⁸

│↓─╒≥⁸ ≢₈  ≥╙

₉╩ ⇔√⁹ ⌐ ≤∕─ ╩ ⅝⁸

⅜ ≥─╟℮⌂ ╩⇔≡™╢─⅛╩ ⌐

≡⁸ ∫≡╙╠⅔℮≤™℮ ≢ ⇔√⁹ ≢│

╘≡─▬ⱬfi♩≤⌂╡⁸ │ ╩│∂╘

⁸∕╣∙╣─ ╦∑≡ ⅜ ⇔

√⁹ 

 

Ợ ╘≡ ≤ ╩  

 │⁸ ╖ ─ ⁸ꜞ◘▬

◒ꜟ ⌂≥─ ╩ ⌐ ⇔≡™╢⁹∕

─ ≢⁸₈ ≤─ ⁸ ╙ ₉

≤⇔≡⁸ ╛ ─ ⌂≥⅛╠─ ⌐ ⅎ

≡⁸ꜞ◘▬◒ꜟ ─ ╩ ⇔≡™╢⁹∕─╒

⅛⌐╙⁸ ╩ ─ √∟⌐ ⇔≡⁸ꜞ◘▬

◒ꜟ ╛ ─ ⌂≥╩ ╡ ╪∞ ⌂▬ⱬ

fi♩₈ ꜞ◘▬◒ꜟ ╡₉╩ ⇔≡™

╢⁹ 

 ↓℮⇔√ ⌐ ⅎ⁸ ≢│ ╘≡ ─

≤∕─ ╩ ≤⇔√₈ ≥╙ ₉╩

ↄ↓≤⌐⇔√⁹₈ ─ ╩ ⇔⁸⅔ ↕╪⅜

↔╤≥─╟℮⌂ ╩⇔≡™╢⅛╩ ⇔≡╙╠℮₉

─⅜ ∞⁹ 

 ─ √∟│ ⌐ ⌐

⇔⁸╕∏│ ≢ ꜞ◘▬◒ꜟ⌐≈™≡─

⁸ ∆╢ √∟─ ⌂≥╩ ™⁸ ╛⅛⌂

─  ⁹√⇔♩כ♃☻≢

 ∕─ ⁸ꜞ◘▬◒ꜟ ─ ╩ ⇔√⁹

≢│ ⁸ ⅛╠ ⌐≈™≡ ≢│ ╩ ↑

≡™≡╙⁸ ⌂▬ⱷכ☺│╦⅝⌐ↄ™⁹ ─

≢ ╩ √∟─ ≢ ⌐ ╢↓≤≢⁸∕╣∙

╣⅜ ꜞ◘▬◒ꜟ⌐≈™≡ ⌂╡≤╙ ╩

╘√╟℮∞⁹ 

 

Ợ↓╣╕≢ ⌐ ⇔√™ 

 ⌐ ™≡⁸ ↔≤⌐ ꜞ◘▬◒

ꜟ─ ╩ ⌐ ∫√⁹ │⁸∕╣∙╣─

⅛╠▪♪Ᵽ▬☻╩ ↑⌂⅜╠⁸ ⌐ ╩ ∫

≡ ⅛╠ ╩ ╡ ∆↓≤⌂≥╩ ⇔√⁹ 

 ⌐⁸╙℮ ⌐ ╡⁸ⱱ▬כꜟ◐ꜗ♇ⱪ

╩ ⇔√ ≠ↄ╡─ ╩ ⇔√⁹↓∟╠

─ ≢│⁸ √∟─ ⌂ ⅜ ⅛↕╣≡⁸↕

╕↨╕⌂ ™─ ⅜ ⇔√⁹ ─ ╩ ⅎ

≡⁸ ╩ ⇔√ ╩ ⇔√⁹

≢⌂™ ╡⁸ ⅜ ≢≥─╟℮⌐ ™≡™╢⅛╩

╢ │ ⌂™⅜⁸ ↓℮⇔√ ╩ ⇔⁸

─ ╩ ╘≡╙╠∫√⁹ 

 ⇔√ √∟│⁸ꜞ◘▬◒ꜟ ─ ╩ √↓

≤≢ ─ ⌐≈™≡─ ╩ √⌐⇔√╟℮≢⁸

₈↓╣╕≢ ⌐ ⇔√™₉≤™∫√ ⅜ ⅜∫≡

™√⁹ ≢│⁸₈ ⌐ ╘≡─ ╩ ⅎ╢↓

≤⅜≢⅝√⁹ ≤∕─ ─ ↕╪⌐⁸ ⇔╪≢™

√∞↑√╟℮≢ ⅛∫√₉≤⇔≡™╢⁹ 
 ( 9 28 )  

 

⅛╠ ╩ ╡ ∆ ⌂≥╩ ; 

ꜞ◘▬◒ꜟ ─  

ⱱ▬כꜟ◐ꜗ♇ⱪ╩ ⇔√ ≠ↄ╡─ 

 




