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 
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 
 א אאא א א א אא

،אאאאאאאאא
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א،אאאאאא
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 
אאאאאאא
  א        ،א אא  

א א   א    ، א  א א א 
א،אאאא

אאאאאאאאאאאא
،אאאא

אא،אK 
 

אא?א-??אאא?
אאאאאאאK 

אאאאאאא
،א،אאאא

אאאאאK 
، א אאא

אK 
 

אאאא
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אאאא،،، 
אאאאאאאאKא

אאאאKא
אאאKאאאW 

 
١ JאאK 

 
٢ JאK 

 
٣ JאאאאאK 

 
٤ JאאאאאאאK 

 
אאאאK 
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 

 
 
 
 
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אאWאא 
 

אאWאא 
 

KאאאאאWאא 
 

אאאאW٦ 
 

אאW 
––––– JK 

אאW 
אאאאא

אאK 

 
 

 
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אאא 
אא 

אאאאאא
אאאאאאאא

אאKאאאאא
linesאאאא

אאאאאK 
אאא: 

אאאאW  
١K אsteel 
٢K ٢KאAluminum 
٣K ٣KאTin 
٤K ٤KאChromiumK 

אW    
١K אW 
K א 

K אאא Tin cans  
Tin-free steel cans Kא  

٢K אAluminum foil 
٣K אAluminum foil laminates 
٤K אאאMetalized flexible films 

א 
אW   

١K  
٢K  
٣K אאאא 
٤K recyclable 
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אאאW  
١K אTin plate W 
• אאא 
• אאאhot dippingאא

electroplating 
• אאאא 
• Lacqueredאprinted 
٢K אאאאTin-free 

steelW 
• אאאאאא

Fא١אE 
• אאאאא 
• אאאא 
• אאא 
•  

 
 

F١Eאאא 
 

٣K אAluminumW 
•  
• אאאאTi, Fe, Cr,  Si, Zn, Mg, Mn, Cu

אאK 
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• אאאא
K 

אאא  
١K אאאThree-piece cansW 
• אא 
• אא 
• אאאsolderedcemented

אweldedK 
אאאאאW 

١ J אאWאאאא
אאאאאאא

אK 
٢ J אFאאEnotchingW

אאאFאE
אאאא

אאK 
٣ J אאאWאא

אאאhookingאא
אאאאאא

–אFאEאאK 
٤ J אאWאאא

אאא
אאאאאK 

٥ J אאאflangingא
אK 



א ٢٥١ אא 
אאאא- אא 
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٦ J אאWאא
אאאאא

אK 
٧ J אאאאאא

אאאKאא
אאא

אKאאאאאא
אאKcode

אא–א JאKKKKKאFאאא
אF٢E 

אאdouble seaming אא
אא

אאK
אאאא٢אK  
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F٢Eאאאאא 

 
 
 

אאW  
• אאאאאאאFאEאF

אאresistance to plastic flowE 



א ٢٥١ אא 
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• אאאPolyamideorganosol
א 

• אאאאאK 
 

:side seam lacquerאא   
• אאאאא 
• אWאאmodified vinyl אWאא

אthermoplastic polymer 
• אbrushingאroller coatingא

sprayingK 
Double seaming אאW  

• אאאאhermetic interlockingאאאא
ironingאcompressionאא٣،٤K 

• אאאK 

 
F٣Eאא 
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F٤Eאאא 

 
 

 
٢ JאאאTwo-piece cansW 
• אאאאאא 
•  
• אא 
• אאאאאאאא

אK 
אאאW       

 :Drawn and ironed processאא . أ

• אאאאאאא
אFא٥אE 

• אאאאא 
• אאאאFאאKE 
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F٥Eאאאא–אא 

 
 

K אאDrawn and redrawn processW 
• אאאאאK 
• אאאאK 
• אאאאאK 
• אאאK 
• אאאאא٦אK 
• אאאK 

 
 
 
 

 
F٥Eאאאא–אא 
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 
 

אא אא 

אאא 
  

אאא 
  

 
  

אאא 
  

 
  

אא 
  

אא 
  

FאאE 
  

 
  

אאא  א   
  

  
F٦Eאאאאא 

 
 

:Can endsאא 
• אאאאאK 
• אאאאאK 
• אאא٧K 
 

 

 
F٧Eא 
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:easy-open endsאא 
אאאW  

K אwith pouring aperture 
אאFא،א،אKE  

K אwith near full aperture  
אFא،،KE 

:Can coating ( Enamels/lacquers)א 
KW  

• אא 
• אאFאאE 
• א 
• אאא 

KW  

• K 
• אאא 
• אאK 
• אK 
• אK 
•  

:Enamel Kאאאא  
• Oleoresins  
• Vinyls 
• Vinyl organosols 
• Acyrylics 
• Phenolics 
• Epoxy-phenolics 

KאאאW  
General purpose (GP) ١ Jאא  
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• אepoxy-phenolicsepoxyאphenolics 
K 

• א 
• אא 
• א 
• אאGP1אGP2אאאK 

:Sulphur resistant (SR) ٢ J  
אאאאאא

Kא 
• אאאאאאא 
• אא 
• אאאFאE

Fא
KE 

  אאאאW 
אW  

• אאא 
• אא 
• א 

אאאW  
K אאW 
• אאא 
• אאאאאאא 
• אאאאא

א 
• אאאאאא 
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• אאאא
אאאK 

K אאW 
• אאK 
• אאאאK 

 
:Aluminum foil א  

• א JאאF٨EK 
• א٣}٤ J١٥٠K 
• אאא٤}٢٥ 
• אאאאאא

אא،אאK 
• אאאאא 

אאאאאא ( ٨  ) 

Tr Zn Cr MG Mn CU Fe SI אאא 


א 

- ٠.٠٥ ٠.٠٥ - - ٠.٠٣ 0.4 0.25 












  
1050 

- - ٠.٠٥ - - ١ 0.2 1.0  
1100 

- ٠.٧ ٠.٧ ١.٥ - - ٠.١ 0.6  3003 
 

- ٠.٧ ٠.٢٥ ١.٥  ١.٣ - ٠.٢٥ 0.3   
3004 

٠.٧ ٠.٢ ٠.١ ١.٨ ٠.١ ٠.٢٥ ٠.١ 0.4 










א











א
 

5050 
 

- ٠.٣٥ ٠.١٥ ٠.٥ ٥ ٠.١ ٠.٢٥ 0.2 D
&

L
 

  
5182 

 ١.٣ ٠.٠٥ ٠.٠٥ - - ٠.١ 0.3 





א


א



8079 
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:Metallized films אאא  

• אאאאאאאאK 
• אאא٩אK 
• אאאK 
• אK 

 

 
)٩Eאאא 
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-١٥- 

 

אאאW  
 

אאא 
 

אאאאא
אאאאאאאאאאא

אW       
١ J אאK 
٢ J אFאאEnotchingK 
٣ J אאאK 
٤ J אK 
٥ J אאK 
٦ J אאאflangingK 
٧ J אK 
٨ J אאdouble seamingK 
٩ J אאאאא 

 
אW  
אאאאאא 

אאאא،א
אאאK 



  

 

  

אא  

אאאאאא--







א





٢
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אאWא 
 

אאWא 
 

אFאאWאא Jאא JאE 
 

אאאאW٢٠ 
 

אאW 
–אא––א J
א Jא– J J 

 
אאW 

אאאאאאאא
אא 
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W 
אאאאא

KאאאאאKא
אאאאאאאא

אאKאאW 
١ J אאאאK 
٢ J אאאאאW J 

 JאאK 
 JאאאאK 
 JאאK 

٣ J אאאאאאאW 
- אאK 
- אHאאאK 
- אאאZאאK 
- אHאאאHאZאאK 
- אאאHאZאאK 
٤ J אאK 
٥ J אאאאW J 

 JאאK 
 JאK 
 JאW 

 JאאאW 
 Jאא 
 JאאאאאאאאאאאK 
 JאאאאK 
 Jא–א JאK 
 JאK 
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٦ Jאאא
אאK 

אאאאאW 
١ J אאאK 
٢ J אאאאא

אאאאאK 
٣ J אאאאאא

K 
٤ J אאאאאאאאאא 
٥ J אאאאאאא

K 
٦ J אאאאאאא

אאאאאא١٠٠ ºאא
א،אאאאאK 

٧ J אאאאא
אאK 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



א ٢٥١ אא 
אאאא- א 

  
   

-١٩-  

 

אאא 
א 

אאא- 
אאW 

א–אא–א––
––אא JFאKE 

אW 
١ J אאאאאאK 
٢ J אאK 
٣ J אאK 
٤ J אאאאאאאא

אאK 
٥ J אאK 
٦ J אאK 
٧ J אא٣א

K 
٨ J אאK 
٩ J אאאא–

٣٪אK 
١٠ J אאאאאא

אאא٤ J٦K 
١١ J אאאאאאאא

١}١٢١ºK 
١٢ Jאאאאאאא

אאK 
١٣ JאאK 
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אאאאאW 


 
אאאאא אL 
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٥ J אאK 
٦ J אאאFE 
٧ J ٢٪K 
٨ J אאא٤٠K 
٩ J אK 

١٠ Jאאא١}١٢١אº٤٠K 
١١ JאאK 
١٢ JאאאאK 
 
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

 
אאאאא אL 

١
 

אא 
  

٢
 

אאאא 
  

 
٣

אא٪ 
  

٤
 

א 
  

٥
 

אHאאא 
  

٦
 

אאאZאא 
  

٧
 

אHאאאHאZאא
  

٨
 

אאאHאZאא 
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 

 

 

 
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 

אאאא 
אא 

אאא- 
אאW 

א–אא–א––
–א–אא JFאKE 

 
אW 

١ J אאאאאK 
٢ J אאאאאאאאאאK 
٣ J אאאאK 
٤ J אאאK 
٥ J אאאאאאK 
٦ J אאאא

א٢ J٣K٪ 
٧ J אF١٠٠EאאאאאאאאK 
٨ J אאאאK 
٩ J אאאK 

١٠ J ١٠٠٣٠אK 
١١ J אאאאאK 
١٢ J אאK 
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
 

אאאאא אL 

١
 

אא 
  

٢
 

אאאא 
  

 
٣

אא٪ 
  

٤
 

א 
  

٥
 

אHאאא 
  

٦
 

אאאZאא 
  

٧
 

אHאאאHאZאא
  

٨
 

אאאHאZאא 
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אאא 
א 

אאא- 
אאW 

א–אא–א J–
–––א Jא J 

אW 
١K אאאאאאK 
٢K אאאK 
٣K אאאK 
٤K אאK 
٥K אאאK 
٦K אאאא

אאאאKאאא٢٪
אאK 

٧K אK 
٨K אאאא٤٠٪

אK 
٩K אאא٥K 

١٠K אאאאאאK 
١١K אאאFאאEא١٠٠F٢١٢E٣٠K 
١٢K אאאאK 
١٣K אאאאK 
١٤K אאאK 

 
 
 
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אאאאאW 


 

אאאאא אL 

١
 

אא 
  

٢
 

אאאא 
  

 
٣

אא٪ 
  

٤
 

א 
  

٥
 

אHאאא 
  

٦
 

אאאZאא 
  

٧
 

אHאאאHאZאא
  

٨
 

אאאHאZאא 
  

F١Eאאאאאא 
 

 
 
 
 
 
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 
אאא 

א 
 

אאאאאאאאK
אאאאאאא 

K 
אאא- 

אאW 
א–אא–א––

–א–א Jא J
א JK 
אW 

 J אאאK 
١ J אK 
٢ J אאאאאK 
٣ J אאK 
٤ J אWא٧٠F١٨E٪

אאאK 
٥ J א٣ J١٥FאKE 
٦ J א١ J٢א٤٠ J٥٠א

אK 
٧ J אאאK 
٨ J אאאK 
٩ J אאK 

١٠ Jא٢٤٠אאF٣٥
אKE 
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אאאאאK 

 
אאאאW١٢ 

 
אאW 

–אFE Jא Jא–
–א– Jא

אאא Jא JK 
 

אאW 
אאאאאאאאאאא

אאא 
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אאאFאאEאא 

،אאאאאאאאא
אאאאאאאאא

אאאKאאאאא
אא،אאאא

אא٢אאא
אאא 
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אאא 
אאאFאאEאא 

אאאW 
אאאאW 

–אFE Jא Jא–
–א– Jא

אאא JאF١٥٪אEK 
אW 

١ J٤אאאאא
אאאאאאK 

٢ Jא٩٠٪אאאF١٥٪אKE 
٣ JאאאK 
٤ JאFא١KE 
٥ JאאאאאאK 
٦ Jאאאא 
٧ JאאאK 
٨ JאאאFא١KE 
٩ JאאאאאFאאאE
F١אKE 

١٠ Jאאא٥˚אאK 
١١ JאאאאK 
١٢ JאאאאאאאK 
١٣ Jאאאא٤٠˚K 
١٤ JאF١KE 
١٥ JאאאאאאK 
١٦ JאאאאFאאKE 
١٧ JאאK 
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F١Eאאא 
אWאKKKKKKKKKKKKKKKKKא،KKKKKKKKKKKKKKKKKKKKKKKKKK 

אWKKKKKKKKKKKKKKKKK،KKKKKKKKKKKKKKKKKKKKKKKKKK 
אאאKKKKKKKKKKKKK 

אאאWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
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–אFE Jא Jא–
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אאא JאאאאאאK

אW 
١ J٤אאאא

אאאאK 
٢ Jא٩٠٪אאאK 
٣ JאאאK 
٤ JאFא٣KE 
٥ JאאאאאאK 
٦ Jאאאא 
٧ JאאאK 
٨ JאאאK 
٩ JאאאאFאא

KE 
١٠ JאאאאאK 
١١ JאאאאK 
١٢ JאאאאאאאK 
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١٣ Jאאאא٤٠˚K 
١٤ JאF٣EK 
١٥ JאאאאאאאK 
١٧ JאאאאאK 
١٦ JאאאאאאK 
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F٣Eאאא 
אWאKKKKKKKKKKKKKKKKKא،KKKKKKKKKKKKKKKKKKKKKKKKKK 
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٣ JKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
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 
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 
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–א– Jא
אאא Jא– JK 
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אאאאאאאאא
אאאK 
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אאא 
  

אאא 
  

אאאאאא 

 
אאאW 

١ JאאאאW 
–אFE Jא Jא–

–א– Jא
אאא Jא– JK 

 
אW 

١ J٣אאאאאא
אאאאאאK 

٢ Jא٩٠٪אאאאאאאאK 
٣ JאאאK 
٤ JאK 
٥ JאאאאאאK 
٦ Jאאאא 
٧ Jאאאאא١}١٢١˚K 
٨ JאאאאK 
٩ JאאאאאFאא

אEאאאאK 
١٠ JאK 
١١ JאאאאK 
١٢ JאאאאאאאK 
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١٣ Jאאאא٤٠˚K 
١٤ JאF١KE 
١٥ JאאאאאאאK 
١٧ JאW 

١ J אאאK 
٢ J אFאאKE 

١٨ JאאK 
אFאאאWE (L)١٩ Jאא 
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L٢٠ JאאK 
٢١ Jאאאאא

K 
mومن نتائج المقارنة يمكن تحديد هل المعاملة الحرارية  D∗ oL-٢٢ 

אא؟אW 
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٢٣ Jאא٥אאאאK 
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F١Eאאא 
אWאKKKKKKKKKKKKKKKKKא،KKKKKKKKKKKKKKKKKKKKKKKKKK 
אF١WEKKKKKKKKKKKKKKKKK،KKKKKKKKKKKKKKKKKKKKKKKKKK 
אF٢WEKKKKKKKKKKKKKKKKK،KKKKKKKKKKKKKKKKKKKKKKKKKK 
אF٣WEKKKKKKKKKKKKKKKKK،KKKKKKKKKKKKKKKKKKKKKKKKKK 

אאאF١KKKKKKKKKKKKKE 
אאאF١KKKKKKKKKKKKKE 

אאאF١KKKKKKKKKKKKKE 
אאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKW 

אאFpHKKKKKKKKKKKKKKKKKKKKKKKKKKKKE 
אאFTrKKKKKKKKKKKKKE˚ 

אאאאF١KKKKKKKKKKKKKKKKKKKE˚ 
אאאאF٢KKKKKKKKKKKKKKKKKKKE˚ 
אאאאF٣KKKKKKKKKKKKKKKKKKKE˚ 

אFEא
א˚ 

אאאא˚ 
 J١  J٢  J٣ 

     
     
     
     
     
     
     
     
     

 



א ٢٥١  
אאאא- אא 

  
  

-٤٧-  

אא 
 

אאא 
  

 KKK 
 KK 
 אאאא 

 
 

אאא 
Kא 
 

א– 
Kאאא 
 

Stumbo, C.R 1973 Thermobacterioligy in food processing Academic Press. 
NY  

Farrel, A.W, 1976,Food engineering operations, 3rd ed,.  
Applied science Publ, London  

  
 



א ٢٥١  
אאאא- א 

  
  

-٤٨-  

א 
  

  ..................................................................................................................................................................    

  ..................................................................................................................................................................    

אאWא١  .......................................................................................................................................  א  

אאWא  .........................................................................................................................  ١٦  

אאWאא٣٤  ..................................................................................................................................  א  

אאאWאאא  .........................................................................................................................  ٤٣  

א٤٧  .............................................................................................................................................................  א  



 

 

 
 

 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


