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אאאאאא
אאKאאאאא

אאאאאאאאא
אאאאאאF٦ J٧EK 

F٦ J٧Eאאאאאא 
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אFאEא 
אFאEאאא 

אW 
١ Jא 
٢ Jא 
٣ Jאא 
٤ Jאאא 

אאאW 
١ J א    א   א א א א 

אאאאF٣ J٨EK 

٢ J אאאאאאFא J
א Jאא JאאאKE 

 
 

 
 
 
 
 
 
 
 
 

אאאW 

DTA
A
F

s








 

W 

F٦ J٨Eאא 
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 ٢٨

s א
2mm

N
 אאK  

F  אאאא 

 A  אא2mm אאK 
D  אאFאEmmאאאאK 

T  א mm אאאאK 
אאאאW 

١ Jא– J 
٢ Jא 
٣–אאא 
٢ J 
٣ Jא 
٤ J 
٥ JK 
٦ Jא 
٧ JאF J JE 
٨ JאK 

 
אאאW 

١ J אאאאאאK 

٢ J א  א ،א  א     
אאאאK 

٣ J אאאאאKאK 

٤ J   א א א א   
אאאK 

٥ J אאאKאאK 

٦ J אאאאK 
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 
 

 
 
 
 
 

 
 

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

  
אW 

F٦ J٩Eאא 
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 JאאK 
אאאאאאK 


א  

Tא 

mm  

Dא
mm  

Fא
N  

Aא 
2mm

  

sא

2mm

N
  

         

         

א         

 
 JאאK 

אאאאאK 

א א 
mm 

א 
KN 

   
   

א   
 
 JאאאאK 

אאאאא
אK 

א 
KN 

א
mm 

א 
mm 

א 
mm 

 25 25.30 1.5 

  24.92 25.30  1.5 
  24.70  25.30  1.5 

 
 
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 ٣١

 Jאאא 

אאאאא 
 

  

F٦ J١١Eאאא  

  
  

 
 
 
 
 
 
 
 

٦ JאW 
אאW 

אאאאאאאאFאאE 
אאאאאW 

١–אF٦ J١٢E 
٢–אאאא 

 אאא
KN 

א 

1    
2 ٣°   
3 ٦°   
4 ٩°   
5 ١٦٨°   
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٣–אאא 
٤–FאE 
٥–א 

אאW 
١ Jאא 
٢–אאאאא 

אאא 
٤–אאא 
٥–א 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

F٦ J١٢EאFאE 
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٧K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١٠}٢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٨٥}٢אאאא
אא 

אאאאאאFא–
אא JאKE 

אאאאאאאא
אאאא 

אאאW 
١- אאאאאאאא

אאאאאK 
٢- אאאFא Jא J

אא JאאE 

 
  
  
  
  
  

 
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 
 

  

 
K 

 

F٦ J١٣Eאאא 
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 ٣٥

א 
אאא

אאאאאאאK 
אאF٦ J١EW 

 
DZא 
dZאאא 

D1Zא 
 

אאZאא 

אאאWdhDD 42
1  

 
 

אא 
אא 

אאאא 
 
 
 
 
 
 
 
 
 
 
 
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 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

F٦ J١Eאאאא 
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 ٣٧

אא 

Wאאאא 
١ J אאאאא(m)אK 
٢ J אאK 

٣ J אFאKE 

אאאאא
(m)0.6٪0.55א٨}٠א

א m1 = 0.6  m2  = 0.8  m3  = 0.8  m4  = 0.8  
אא(m) 

m = m1   x    m2   x    m 3  x   m4   x ….. 
א 

א 

dhDD 42
1   

 

mmD 6860184182   
 
Total reduction   m  =         =         = 0.26 
 
 
א1   אst.  stage m. = 0.6  

d1 =  m 1 D = 41m 

 
D =         d2  +  4  d1h1. 

אW 
d1 = 4lmm      h1 = 18mm 
    m2 = 0.8 
    d2  = 0.8  x  4l  = 33mm 
    h3 = 27mm 
    d3  = 26.5        h3  = 57 mm     m3  = 0.8 
    d4  = 21mm        h4  = 50 mm     m4  = 0.8 
    d5  = 18mm        h5  = 60 = h mm    m5  = 0.8   

d 
D 

18 
68 
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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

Wאאא 
Fd   =  L  .  t B  .  K 
Where: 

א                   Fd = Deep Drawing Force  
אFאE        L = length 

٩L٣          B = u1timate Tensile stress    
(m)א        K = constant (m) 

אt = thickness of plate 
אאאאW 

 
m  0.55 0.6 0.65 0.7 0.75 0.8 
k 1 0.86 0.72 0.6 0.5 0.4 

W 

אאאאא
אK 

אאא٨}٠ 

אאא٧}٠ 

אאא٨٥}٠ 

אאאאW 
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 ٣٩

 J ٢ J٣ J٤ J٥ J
FאאEאאאאא٦ J

٧ J٨ Jא٩ Jאא
אF٦ J١٤EK 

 
 

 
 

F٦ J١٤Eאאאאאא 
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 ٤٠

אאאW 
١ J אאאאאאK 

٢ J אFאEאא،א
אF––אKE 

٣ J ،אאאאFאEאאK 

٤ J אאאK 

٥ J אאאK 

٦ J אאאK 

٧ J אאK 

٨ J אאFEאK 
 

אW 
  


א


א

א
א

אא

א
א

אא

אא
א

אא

א

            

            

            

  
אאאאאW 

١ J אאאK 

٢ J אאאאאK 

٣ J אאאאאא
אK 

٤ J   א א  אאא א  א  א
אאאK 

 
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 ٤١

אאאWא 

אאFE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אאF٧ J١EאK 

 

 

 

 

 

 

 

אאFE FאP،F
Kא Py1x1 א Fy2x2 א

y2y1אאx2  x1
אא 

    >   Tan    > Tan   

،אאאא 

אאאאא 

 

 

F٧ J١E 
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 
אא 

١–אאFאאאאE 
٢ JאאFאאE 
٣ JאFאI –U-O- T 
٤ Jאאא 
WאאFאאאאE 
אאאאאאW 
١ JאאK 
٢ JאאאK 
٣ JאאK 

٤ JאK 

٥ JאK 

٦ JאK 

אאאW 

  א א א א א א
אK 

 
Wאאא 

  א  אF E א אא     
אאאאF٧ J١KE 

אאאאW 
١ Jאא٢ JאFEK 

אאאW 
١ Jאאאא 

אאאאK 
٢ JאאאK 
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٣ JאאאאאאאK 
٤ J   א א  א  א א  א  

אאK 
א אאhoאאh אm 

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

 
Wאאא 

אאאא 
١ Jאא٢–אא١٠ 

אאאW 
١–אאאאא 
٢–אאאא 
٣–אאאאאא 

 
א אאאאא

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

 
 
 
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 
 

 
 
 
 
 
 
 
 

א 
אאאאא

IF٧–٣KE 
 
 
 
 
 
 

F٧ J٣EאאKKKKKKKאאאא
אאא 

F٧ J٢EאאFאאאE 
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א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W  

E  אאאWאאאאאא
אאא 

–אאאWאאאאאאאא 
 

  درجات حرارة تسخين المعادن للحدادة)١-٨(جدول 
 

אא אאo 
 אא אא 

אא ١٠٠٠ J١٢٠٠ ٨٠٠ J٨٥٠ 
א ١١٠٠ J١١٥٠ ٨٢٥ J٩٠٠ 
א ٨٥٠ ٧٠ 

אא ٧٥٠ ٦٠٠ 
א ٤٧٠ J٤٩٠ ٣٥٠ J٤٠٠ 

א ٣٧٠ J٤٣٠ ٣٠٠ J٣٥٠ 

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אF٢Eאאא

אK 

 
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 ٤٦

F٨ J٢Eאאאאא 

א אאo א אאo 

 ٥٠٠  ١٠٠٠ 
אאא ٥٥٠ א ١١٠٠ 

אא ٦٥٠ א ١٢٠٠ 
א ٧٠٠ א ١٣٠٠ 

א ٨٠٠ א ١٤٠٠ 
 ٩٠٠   

 
אאאW 

١–אאאאאא 
٢–אאאאFא–אא–אא
–אאאE 

אאאאW 
 
KאאW 
١K אאFאאWEאאאא

אאאאאאא
אאאא

אK 

٢K אאאF–אא–א–אא–٠–
אא–א–אאE 

 
אאאW 

١–אאאאא 
٢–אאאא 

Gאאא 
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 ٤٧

Gאא 
Gאאא 
Gאאאאא 
Gאאאא 
 

 
 
 

F١٨Eאא 
 
 
 
 
 
 
 
 

 
 

 

 
 
 
 
 
 
 
 

F٨ J١Eאא 
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Wא 

אאא
אאאאאF١٠ J١E،

אאאאF١٠ J٢E
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א 
 

א 
א٨אאא١

 
אאFאאאאE 

א J Jאאא
 Jא 

אאאW 
١–אא 
٢ Jאאא 
٣–אאאאאאאא١ 
٤–א 
٥–אא 
٦–אאא 
 

 
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 ٥٣

אאאW 
אאאאא 

א
א 

א
א 

אא
א 

אא
 

א 

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

 
 

 
 

 
 

 
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 
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 
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 
 
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 

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

WאאW 
אאאאאF

אEאF١٠ J٣KEאאא 
 

 
 

 
 
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