
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

٢٢١ 

אאאאFF٢٢EE  

 



אאא
ã¹]<gè…‚jÖ]æ<ËÖ]<Üé×Ãj×Ö<íÚ^ÃÖ]<í‰‰ö¹] 

אאאא 



א٢٢١
אאF٢E

 
، ، 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אא
אאאאאאW

אאאK


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

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

אא?אאF٢E??
?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K


 אא  א؛   א
אK


אאאא



 

 

 

 

אאאאFF٢٢EE  

אאא
ã¹]<gè…‚jÖ]æ<ËÖ]<Üé×Ãj×Ö<íÚ^ÃÖ]<í‰‰ö¹] 

אאאא 



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٢٢١אא
אאF٢E

 

- ٢٥ - 

 
١J١W

א א אא א א،אא א
Kאאcoded information

אאא،א
א א א Kאאאא

א       א א    א 
אאKאא،

אאאאא
אKKKאK


אאא١٩٤٧Jא١٩٥٢אא

אאאאKאאאא
אאאאאא

אKאאאאא
אאאאאPositional ControlK


אאאאאK

אאK


אאW
אא
   ،א    א  ،   א 

א،א،א،אאאאK


אאW
אאאאאאאא
אאאאא،אאא



٢٢١אא
אאF٢E

 

- ٢٦ - 

Hydrodynamic Sliding BearingKאאאNCK
אאאאK

אאNC א א א
אאאאא KKא KK،

 אא   אא   א
K

אאאאאאאא
אאאאאא

K


אאWאאאאאCNC / DNC
א א   א א   א  א א  K

אאKא
א،א،א،אK

אאאMachining Centers.
א      א אא  א א   א

אאTurning Centers،אאW
• אאK
• אאאK 

אW


١JאאComputer Numerical Control CNC
CNCא א   NC،

א א א  א  KCNC
א    א א      א  

אKKאאאאא
אאאK



٢٢١אא
אאF٢E
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א   אאאאא  K
אאאא CNCא،٣٠

א400mmאאאאאKK
אא٣٠NCKKאא

א אאא KKא   
אK

אאאאCNC،
אאא،א،

   K  א  א א   א  
אא  א  אdry run K،  

אאאK
CNCאאא،א،

אאא،
אKא،،א

אאאא KKא
אאאאK


٢JאאאDirect Numerical Control    DNC   

אאאאא
אאאK

אאאאא
אאKאאא

א א  אא  אא   א אא א   ،
K

אאאW



٢٢١אא
אאF٢E

 

- ٢٨ - 

JWMinimum Cost
אאאאא

Kאאא
אKאאK



JWMaximum Flexibility
אאאאאאא

א  א    א א   ، א Kא
 א       א א א ،א א

אאאאאK
  א א א Molins System 24  ،א א  א א 

אא אא אא אאא
א א?אא? “FMS” Flexible Manufacturing Systemא

אאאא
אאא،א

אאKאאאאK
אאא٢٤א،٨K

 א א  FMS  א א א  א א 
אאאW

- אK
- אK 

- אK 

- K 

- אK 

- אK 



٢٢١אא
אאF٢E
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
١J٢אא

CNCאאא،אאאW
- א?אK?
- אK 
- אאK 
- אK 
- K 
- אK 
 

  א  א CNCא א   א  
אאKאאאא?MAHO?

אCNC 432K
 א א           א א

אאK


CNC432W
CNCW אאDIN 66257

אאאאא،א
אK

٤٣٢WאKאאK 
א٢אאאאאAdaptiveאK



 

 

אאאאאא  

 

אאאאFF٢٢EE  

אאא
ã¹]<gè…‚jÖ]æ<ËÖ]<Üé×Ãj×Ö<íÚ^ÃÖ]<í‰‰ö¹] 

אאאא 




א
א

א
 

٢



א٢٢١אא
אאF٢Eאאא
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

אא



אאאW

 אאK 

 ،אאא،א،אאאאאאא

אא،אK 

 אK 



א٢٢١אא
אאF٢Eאאא
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אא
אאא

אאW


אאאW

 אא 

 אאאאא

• אאG81G83K
• אG85
• אG84K
• אאאG87K
• אG88K
• אאאG89K
• אאG79K
• אG78K
• אאG77אאK
• אאG77אאK
• אאאG17K





א٢٢١אא
אאF٢Eאאא
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٢J١אאW 
אא،אאאK



אW 
אא،אאאא אK



WאG81 
N…..G81    Y2   Z-15….    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

אא 



א٢٢١אא
אאF٢Eאאא
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אW     
KKKKKK..KKKKKKKKKKK..KKKKKG83                           

אKKKKKKKK...KKKKKKKKKKKKKKKKKKK G84
KKKKKKKKKKKKK....KKKKKKKK..KKKKKKKKG85

KKKKKKKKKKKKK..KKKKKKKK..KKKKKKKKG86 
אאאKKKKKKG87 

KKKKKKKKKKKKKKKKKKKKKKKKG88 
אKKKKKKKKKKKKKG89

 

אאW 
אאG79, G78, G77






 
 
 
 
 
 
 
 
 
 
 

אW


G77Wאא 
G78Wא
G79Wאא
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٢J٢אא
٢J٢J١אG81W

אאאאא، 
א (G81) אאW

• אFאE 
• אאאאאאK 
• אאK 

אאאFG81EאאאW
(G86, G85, G84, G83) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

XKKKKKKאWאאאZ K 
 YKKKKKKאWאאאK
ZKKKKKKKKאWא??אFאא( 
BKKKKKKKאאWאאאאY

אאK

…M…  S…    F20B  15-Z  2Y  )1.5X(  81G

אא 

 אאא
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G81  (X1.5)  Y2  Z-14  B…     G81  (X1.5)  Y2  Z-14  B…   
G79     X42.5   Y37.6  Z0                      G79     X39.7  Y0  Z27.8            


W

• Z אG18 א 
• אFG79Eאא
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٢J٢J٢אאG83
אאא(G83)אאא،א

אאKKאאW


١JאאאFאאאEאF(JK
אW

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
٢JאאFאJKE
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٢J٣אG85W  
  א   א   אא א א  

K 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

…M…  S…    F20  B20-  Z2Y)  …X(  85G

    אG81           G79…  
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٢J٤א G84: 
א:

١J אא 
א(J)א 

٢JאFאFE
 

 
 
 
 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 

אW                         M10
אW            P = 1.5mm
אW min

mVc 10=    
אW     n = 318 min-1 

Gא)F (=א ×אWmin
mm477 =1-min318mm x 1.5= F  


א(Y)אG83/G81 
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٢J٥אאאאאG87, G88, G89 
 

 אG88, G87G89يجب א אאא 
אG17, G18K








 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

W 
• אאG89, G88, G87W

-  XFאEאאX
- Yאא
- Zאאאא

• אאG17, G18אאאאG79, G78, 
G77 



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٢J٦אאאG87 
אW

אאWא



 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
G79  X40  Y30  Z0  (B1 = …)* 

 
 
 
*אאאא(B1 = …°) 
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  א   אא     
אא

      א  א     א
   א     FאYE

אאא
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٢J٧אG88 
١Jא: 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
٢Jאא:א

         G79  X15  Y20  Z0  (B1 = …)* 
 
Gאאאא( B1=...  ) 
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  אG87    אא      אא 
א       FאXE
 אא 

 G17א   Y
G18אX
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٢J٨אאאG89 
١JאW 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

J אאW א: 


G79  X35  Y35  Z0 
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           אאG87     אא 
                                        א         

א 
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٢J٩אאG79 
 

  א       א א   G79 אא  
FאKEאאא(Z, Y, X )  

אא L1, L2, B1, B2 )EאK
אאא (G90) אG91)(K



١JאאW 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

٢JאאW 
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٢J١٠אG78 
 

אG78 
 

                      אאא                                      
 אאא 

 
 
 
 
 
 
 
 
 
 
 

אK 
 

 
 
 
 
 
 
 
 
 
 

אאאאG79אאא:
N…  G81… 
N…  G79  P1  P2  P3* 
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*K 
 
٢J١١אאG77אא
 

אאאאG77K
 

 

 
אאא   אאאא 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

אאאאאאW


G77  L2=…  B2=…  Z…  R…  I…  J…  (K…) 
G77  L1=…  B1=…  Z…  R…  I…  J…  (K…) 
G78  P1   X…   Y…  Z… 
G77  P1                            R…  I…  J…  (K…) 
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                      א             אאא

  א          אא
     אא  א  אאאא



א٢٢١אא
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٢J١٢אאG77אא
 

אאאG87, G89אאG77.
١Jא(G87)W

G87  X40  Y24  Z-5  B2  R5 
٢JאאW 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

אאאא(B1 = … )אG88, G87 
G77  X70  Y60  Z0  R40  I45  J4  B1 = 0 

 
 
 
 
 
 
 
 
 
 

4  J45  I40  R0  Z60  Y70X  77G
אאא
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٢J١٣אאאG17 
אאאW

- T1 W 6mm 
- T2 W  6mm 
- T3 W M6 
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אW 


% PM  
N 9005 

    M 66   T 1  S 950   G 17 N 1 
    G 54N 2 

I 110   J 130   K 40
I 90     J 110   K 20 
I 60     J 60     K 10

Z-20
Z-20
Z 0

Y-10
Y 0
Y 50

 X-10 
 X 0
 X 30  

G 98
G 99
G 99

N 3 
N 4 
N 5 

B 10    F 50      M 3
B 2=37.1   L 2=50.52
B 1=10.5   L 1=40.4

R 15   I 0   J 6   K 270
 

Z-12

Z 10
Z 50

Y2

Y80
Y80

 
 
 

X 15
X 60

G 81
G 79
G 79
G 79
G 77
G 0

N 6 
N 7 
N 8 
N 9 
N 10 
N 11 

S 1200   T 2   M 66 
P 1 
P 2 
P 3 
P 4 
P 5 
P 6 
I 0    J 0.3    K3 
P 1   P 2    P 3   P 6 
P 5   P 4 

Z 0
Z 10
Z 10
Z 0
Z 10
Z 10
Z-14

Z 50

Y 100
Y 100
Y 100
Y 60
Y 60
Y 60
Y 2

X15
X40
X80
X15
X40
X80

G 78
G 78
G 78
G 78
G 78
G 78
G 83
G 79
G79
G 0

N 12 
N 13 
N 14 
N 15 
N 16 
N 17 
N 18 
N 19 
N 20 
N 21 
N 22 

S 530   T 3    M 66 
J 1 
P 4    P 5    P 6    P 3 
P 2    P 1 

Z-10

Z 50

Y 5G 84
G 79
G 79
G 0

N 23 
N 24 
N 25 
N 26 
N 27 

M 30   G 53N 28 
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٢J١٤אאא G17 
 

א א     FE   d = 8 mm(T1) 
(T2) d = 6 mm 12mmK 
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אW 
 
 
 

% PM  
N 9006

S 800        T 1         M 66      G 18N 1
G 54N 2

I 170      J 30      K 170
I 150      J20        K 150

Z 0    
Z 0

Y-20
Y-20

X-10
X 0

G 98
G 99

N 3
N 4

B 2  R 7.5  F 100  M 3

B 2  R 12.5

B 2
B 1 = 17.4
B 2  R 6
B 1 = 17.4
B 2   K 4.2

Z-5
Z 20
Z-5

Z-4
Z 19.77
Z-2.7
Z 55
Z-5.2
Z 130

Y 30
Y 0

Y-5
Y 11.5
Y 0
Y 25

Y-80

Y 50

X 50 
X 30

X-45
X 126.7
X 45
X 110
X 12.5
X 10

G 87
G 79
G 89
G 79
G 88
G 79
G 87
G 79
G 88
G 79
G 0

N 5
N 6
N 7
N 8
N 9
N 10
N 11
N 12
N 13
N 14
N 15

S 1000  T 2   M 66
F 50
R 17.5   I 32.5     J 7

Z-12
Z 80
Z 130

Z-17.51

Z 19.2

Z 0

Y 2
Y 0
Y 0

Y 50

X 52
X 70

X 16.7
X 15.917
X 12.8
X 17.71

X 0

G 81
G 77
G 79
G 91
G 79
G 79
G 79
G 79
G 90
G 0

N 16
N 17
N 18
N 19
N 20
N 21
N 22
N 23
N 24
N 25
N 26

M 30 G 53 N 27
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אא
אאאא


אאW


אאאW 

 אאאאW
 

• אאאG84K
• אאאG84K
• אG86K
• אG87K
• אG85K


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٣J١אאאG84 


F.. D3..D2..D0..P2..P0..Z.. X.. G84
mm/min µm µm µm mm mm mm mm  








 
 
 
 
 
 

G84אאא 
X,Z אא  K
P0 אX 
P2 אZ 
D0 X 
D2 Z 
D3 א 
F... א 

W
• אא אXZ، אא

אK 
• אאאP0, P2, D0, D2, D3K 

D2 
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٣J٢אאאG84 
 

١W
אאא אD3אF(1/1000mmK











 


 Z 2 X 44 G 00 N... 
D 3 = 2000 Z-26 X 30 G 84 N... 


 

W
 D3FאED3א

אK
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٢W אאD3אD0
D2K


DO : مقاس تشطيب في اتجاهX 
D2  : مقاس تشطيب في اتجاهZ 

 

 
 
 
 
 
 
 
 
 
 
 
 
  

   Z 2 X 44 G 00 N... 
D3 = 2000D2 = 760D0 = 500Z-26X 30 G 84 N... 
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٣W אאאD3POK


PO :مقاس للمخروط في اتجاه X  

 









 





  Z 2 X 44 G 00 N... 
D3 = 2000 P0-4.200Z-26X 30 G 84 N... 





א٢٢١אא
אאF٢Eאאא
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٤W
אאאD3 P0 P2D0

D2K 












 

N… G 
00 

X 
46 

Z 2      

N… G 
84 

X 
30 

Z-
26 

P0-
4.2 

P2-
10 

D0 = 
1000 

D2 = 
740 

D3 = 
2000 





א٢٢١אא
אאF٢Eאאא
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٣J٣אG84 
 

F.. D3..D2..D0..P2..P0..X.. Z.. G84 
mm/min µm µm µm mmmmmm mm  


 










G84 אאא 
X,Z אא  K
P0 אX 
P2 אZ 
D0 X 
D2 Z 
D3 א 
F... א 


אאאZXG84אאאאK

،אאאאאאאא
אK 






א٢٢١אא
אאF٢Eאאא
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١WאאאD3K 












N... G 00 X 32 Z 0  
N... G 84 Z-20 X 10 D3 = 2500 







  



א٢٢١אא
אאF٢Eאאא
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٢W 
אאאאD0D2K 


D0WאX 
D2WאZK














N… G 00 X 32 Z 0    
N… G 84 Z-20 X 10 D0 = 500 D2 = 350 D3 = 2500



א٢٢١אא
אאF٢Eאאא
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٣WאאאD3P0K

















N… G00 X 32 Z 1   
N… G84 Z-20 X10 P0 = -2 D3 = 2500






א٢٢١אא
אאF٢Eאאא
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٤W 
אאאD3 P0  P2D0

D2K













P0 אX 

P2 אZ 

D0 X 

D2 Z 

D3 א 


N… G00 X32 Z 0      
N… G84 Z-20 X10 P0-2 P2-9.57 D0=500 D2=700 D3=2500








א٢٢١אא
אאF٢Eאאא
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٣J٤אG86 
 

 

F..D5..D4..D3..Z..X..G86
mm/min µm  1/10 s µm mm mm  

 
 

D4  
D5    א

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



א٢٢١אא
אאF٢Eאאא
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٣J٥אאW
 

١J א:אא،אא
אאאK



אאW


N... G00    X 34     Z-15             
N... G86    X17.5   Z-30   D 5 = 3000 

 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 


 

٢J אWאא אא
א١}٠אאK

 
٣J אWא

אD4K 
 
٤J אWאD3א

אאK
 



א٢٢١אא
אאF٢Eאאא
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١W 
אאאD32.5 mmאD5،

،D4،א4אK

















N… G00 X 22 Z-7.5 
N… G86 X 10 Z-17.5 D3 = 2500 D4 = 40 D5 = 3000





א٢٢١אא
אאF٢Eאאא
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٣J٦א


 


F.. D6 D5..D4.. D3.. Z.. G87 
mm/min µm [%] 1/10 s  µm mm  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

א G87
אא Z 

אאא D3 
 D4 

אאא D5 
 D6 



א٢٢١אא
אאF٢Eאאא
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٣J٧א


١WאאK
 










 


N… G00 X 0 Z 2.5 
N… G87 Z-30  





א٢٢١אא
אאF٢Eאאא
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٢WD3FאאKE 

D3D5D6אD3K
 

 













 


Wאא١٢٥}٨٥}٣٢K



N… G00 X 0 Z 2.5 
N… G87 Z-30 D3 = 9000 

 



א٢٢١אא
אאF٢Eאאא
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 ٣W    א  D3   א א D4F
אEא،D5F٧٠E٪D6F٣KE 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

N… G00 X 0 Z 2.5    
N… G87 Z-30 D 3 = 12000 D4 = 50 D 5 = 70 D 6 = 4000

 
W  אאאאאD5אאא

D6K
 

אאZ 12mmZ D3           
אאZ D3C(D5/100) Z12C(70/100)Z8.4mm 

  ZD3C(D5/100)Z 8.4C(70/100)Z5.88mmאא
אאא Z  D3C(D5/100)Z5.88C(70/100)Z4.11mm 

אאZD6 F4KE 



א٢٢١אא
אאF٢Eאאא
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٣J٨אא 
אW 

 
٣J٨J١אG33 

א  א   א   א  א  א 
G33،אאאאK

 
 

F... Z... X... G33 
µm mm mm  

 
 

   G33:     
 X  وZ:אאאא

    F...:א
 













א٢٢١אא
אאF٢Eאאא
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











 


Z 3 X 52 G 00  N 110 
 X 46.8 G 00 N 120 
F... Z-44 G 33 N 130 
 X 52 G 00 N 140 
 Z 3 G 00 N 150 


 



א٢٢١אא
אאF٢Eאאא
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٣J٨J٢אאFE
 
٣J٨J٢J١אאא
 

١JאאWאאא(S)אG85،אא
 AF אZE، F אX  E א

אK 













٢JאWאKFאאENFא

אEאZ, XK



א٢٢١אא
אאF٢Eאאא
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٣JאאKאאN –אאD7K
אאW

- KFאאאE
- NFאאאE






 
 
 
 
 
 
 
 
 

  
D7 = 0, 1, 4, 5אD7KK אאאא

NאD7 = 2, 3, 6, 7K













א٢٢١אא
אאF٢Eאאא
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٤JאD6WאאאאD6
א F(µmK















٥JאFWאאFالميكرون  )(µm. 












 



א٢٢١אא
אאF٢Eאאא
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٣J٨J٢J٢אאא


١JאאD5Wאאאא
אD5K

JאאאWאאאאD5=0K









JאאWאאאאFאED5 
K




אא אD5
19° 40°
26° 55° 
29° 60° 
39° 80° 






א80, 60, 55, 40, 0D5אא200K 
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٢J   א  D4  W D4 אא א
א Kאא020  א D4 

אאאאK


٣JאFא،אEאאD7/D3K
אD7W

• אD3אK 
• אאאK 
 

 
 
 
 
 
 















D7/D3

D3Wא 
WD7=4, 5, 6, 7 

D3Wא  
W D7=0, 1, 2, 3 

D7 = 4, 6 


D7 = 0, 2 


D7 = 5, 7 


D7 = 1, 3 


אA
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٣J٩G85 


F.. D7..D6..D5..D4..D3..P2..Z..X..G85
µm  µm    µmmmmmmm  


D3D7אאאאBK











G85 

Z, X 
א 

אNK 

P2 אא 

D3 אאAאB

D4 אא 

D5 אא 

D6 א 

D7 אאAאB

F. א 



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אאD5אאאAאK











אא אD5 
19° 40°
26° 55° 
29° 60° 
39° 80° 

אA 


D3 K/Nא D7
0 

K  1 
2 

א 

N  3 
4 

K  5 
6 

א
N  7 
אB 
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٣J١٠אG85


١WאאFאEkאD3
D6אFK 














 


   Z 2  X 51 G 00 N... 
F = 2000D 6 = 1607 D 3 = 600Z-42X 46.786 G 85 N... 





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٢W   א א    Fא  E K
אאP2אD5אאD3אD6אFK
















 
 

     Z 2 X 51 G 00 N. 
F = 2000D 6 = 1607 D 5 = 60D 3 = 600P2 = -4Z-40 X 46.786 G 85 N. 



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٣ W א א     Nא  אP2
אD3אאD4אאD5אD6

אאD7אFK
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

       Z2 X51 G00 N. 
F=2000D7=7 D6=1605 D5=60D4=3D3=600P2=-4 Z-40 X50 G85 N. 

Ø
46

.7
9

 



 

 

אאאאאאאא  

 

אאאאFF٢٢EE  

אאא
Ú^ÃÖ]<í‰‰ö¹]ã¹]<gè…‚jÖ]æ<ËÖ]<Üé×Ãj×Ö<í 

אאאא 




א



אא


א

 

٣



א٢٢١אא
אאF٢Eאאאא
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אאא
אאאא


אאW


אאאאאאאאW

• אאG14K
• אאאG14K 
• אאG93/G92K 
• אאG93/G92א
• אG72/G73K
• אאאG73   A4 =... K


 אאאאK



א٢٢١אא
אאF٢Eאאאא
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٤J١אאG14
 

אאאאאאG14
(G) K

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



א٢٢١אא
אאF٢Eאאאא
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٤J٢אאאG14 














 % PM  
N 9007 

M66 T1 S 400  G 17 N 1 
    G 54 N 2 
I 140    J 140    K 30 
I 120    J 120    K 20 

Z-20 
Z-20 

Y-10 
Y 0 

X-10 
X 0 

G 98 
G 99 

N 3 
N 4 

M 3 Z 2 Y 45 X55 G 0 N 5 
    G 91 N 6 
F50 
F100 

Z-7  
Y 10 
 
Y-45 
 
Y20 
 
Y-20 
 
Y 45 

 
 
X 50 
 
X-30 
 
X-40 
 
X-20 
 
X 40 

G 1 
G 43 
G 42 
 
 
 
 
 
 
 
 
G40 

N 7 
N 8 
N 9 
N 10 
N 11 
N 12 
N 13 
N 14 
N 15 
N 16 
N 17 
N 18 

 
(J1)    N1 = 7   N 2 = 18 

Z 7 Y 45  G0 
G14 

N 19 
N 20 

  
Z 50 

 
Y 0 

 
X 0 

G90 
G0 

N 21 
N 22 

M 30    G53 N 23 





א٢٢١אא
אאF٢Eאאאא

 

- ٨٤ - 

٤J٣אאG93/G92 
אאW


 



١JאאW











٢JאאאW




 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

אאא                 אא 
G93                           

 



א٢٢١אא
אאF٢Eאאאא
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٤J٤אאG93/G92א
אאאא

  

אאאאא         אאאאא

G92 א          G93א
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



אאאG92 B4 = …: 
 

 
 
 
 
 
 
 
 
 
 
 
 
 



אאאאאאW

G93 B2=… L2 =… Z =… B4=25         G92 B1=… L1=… Z=… B4=-
20 

 
 



א٢٢١אא
אאF٢Eאאאא
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٤J٥אא 
 
 
 
 
 
 
 
 
 
 
 
 
 
 








W 
- אאאאא                G92 
- אאאאG93  
- אאא =   G93  B4  
 
 
 
 
 
 
 
 
 



א٢٢١אא
אאF٢Eאאאא
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אW
 
 

%PM
N 9008

S 400    T 1    M 66   G 17N 1
G 54N 2

I 260    J 215    K 30
I 240    J 195    K 20

Z-20
Z-20

Y-10
Y 0

X-10
X 0

G 98
G 99

N 3
N 4

M 3 
F 50
F 100

Z 2
Z-5

Y 45

Y 55

Y 10

Y 30

Y 10

Y 55

X 55

X 105

X 75

X 35

X 15

X 55

G 0
G 1
G 43
G 42
 
 

G 40

N 5
N 6
N 7
N 8
N 9
N 10
N 11
N 12
N 13
N 14
N 15
N 16
N 17

J 2     N 1= 5    N 2 = 18
Y 55G 92

G 14
N 18
N 19

 
(J1)    N 1 = 5    N2=17 

 Y 130 X 120 G 93 
G 14 

N 20  
N 21 

B 4 = 30 
(J1)    N 1 = 5   N 2 = 17

 Y 10 X 145 G 93 
G 14 

N 22 
N 23 

 Z 50 Y 0 X 0 G 0 N 24 

M 30    G 53 N 25 
 
 
 
 



א٢٢١אא
אאF٢Eאאאא
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٤J٦אG72/G73
  

אא 
- אFxyE
- F x (y 

אאאG73 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

אW
- אG73אאאא( G73 X1 )
- אG72אא 
 
 
 
 
 
 

א


א
 



א٢٢١אא
אאF٢Eאאאא
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٤J٧אאG73 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

% PM  
N 9009 

S 400        T 1        M 66    G 17 N 1 
    G 54 N 2 
I 260    J 150    K 30 
I 240    J130     K 20 

Z-20 
Z-20 

Y-75 
Y-65 

X-130 
X120 

G 98 
G 99 

N 3 
N 4 

M 3 
F 50 
F 100 

Z 2 
Z-5 

Y 45 
 
Y 55 
 
Y 10 
 
Y 30 
 
Y 10 
 
Y 55 
 

X 55 
 
 
X 105 
 
X 75 
 
X 35 
 
X 15 
 
X 55 

G 0 
G 1 
G 43 
G 42 
  
 
 
 
 
 
 
 
G 40 

N 5 
N 6 
N 7 
N 8 
N 9 
N 10 
N 11 
N 12 
N 13 
N 14 
N 15 
N 16 
N 17 

 
(J1)   N 1 = 5    N 2 = 17

  X-1 G 73 
G 14 

N 18 
N 19 

 
(J1)   N 1 = 5    N 2 = 17

 
 

Y-1 (X-1) G 73 
G 14 

N 20 
N 21 

 
(J1)   N 1 = 5    N 2 = 17

 
 

(Y-1) X+1 G 73 
G 14 

N 22 
N 23 

    G 72 N 24 

 Z 50 Y 0 X 0 G 0 N 25 
M 30    G 53 N 25 



א٢٢١אא
אאF٢Eאאאא
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٤J٨אאאG73   A4 =...  
 

  א אG73 A4=... Kא  
FA4 = 2* E(A4 =200*)K
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- אאאG72K 
 
 
 
 
 
 
 
 
 
 



א٢٢١אא
אאF٢Eאאאא

 

- ٩١ - 

٤J٩אאא











 % PM 
N 9010 

S 400       T 1       M 66  S 400  G 17 N 1 
    G 54 N 2 
I 315   J 135  K 30 
I 295   J 115  K 20 

Z-20 
Z-20 

Y-10 
Y 0 

X-10 
X 0 

G 98 
G 99 

N 3 
N 4 

M 3 
F 50 
F 100 

Z 2 
Z-5 
 
 
 
 
 
 
 
 
 
 
 
Z 50 

Y 45 
 
Y 55 
 
Y 10 
 
Y 30 
 
Y 10 
 
Y 55 
 

X 55 
 
 
X 105 
  
X 75 
  
X 35 
  
X 15 
  
X 55 

G 0 
G 1 
G 43 
G 42 
 
 
 
 
 
 
 
 
G 40 
G 0  

N 5 
N 6 
N 7 
N 8 
N 9 
N 10 
N 11 
N 12 
N 13 
N 14 
N 15 
N 16 
N 17 
N 18 

S 250     T 2     M 66 
 
A 4  = 1.5 
(J1)  N 1 = 5    N 2 = 18 

   
Y 20 

 
X 120 

 
G 93 
G 73 
G 14 

N 19 
N 20 
N 21 
N 22 

    G 72 N 23 

S 800     T 3     M 66 
 
A 4 = 0.5 
(J1)  N 1 = 5     N 2 = 18 

  
Y 70 

 
X 30 

 
G 93 
G 73 
G 14 

N 24 
N 2 5 
N 26 
N 27 

    G 72 N 28 
  Y 0 X 0 G 93 N 29 
 Z 50 Y 0 X 0 G 0 N 30 

M 30    G 53 N 31 





א٢٢١אא
אאF٢Eאאאא

 

- ٩٢ - 

٤J١٠אאאאאאG22
 

אאPM MM אKא
אאא אאאא

MMK
אאאMMאאPMK

אאאאאאW
- אאPM K
- אאאMMK 
- אאMMFאאEאPMK 

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



א٢٢١אא
אאF٢Eאאאא

 

- ٩٣ - 

٤J١١אאאא
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

% PM البرنامج الرئيسي 
N 9013 

    G 17 N 1 
    G 54 N 2 

X-10   Y-10   Z-20    I 220   J 160   K 30 
X 0     Y 0      Z-20    I 200   J 140   K 20 

G 98 
G 99 

N 3 
N 4 

N = 9801 
N = 9802    G 22 

G 22 
N 5 
N 6 

  Y 75 G 93 N 7 
N = 9801    G 22 N 8 
B4 = 90  Y 10X 180 G 93 N 9 
N = 9801 
N = 9802    G 22 

G 22 
N 10 
N 11 

B4 = 0    G 93 N 12 
  Y 0 X 0 G 93 N 13 
  Y 0 X 0 G 0 N 14 
M 30    G 53 N 15 

 
 
 



א٢٢١אא
אאF٢Eאאאא
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% MM بالكنتور الخاص الفرعي البرنامج 
N 9801 

 M 66T 1 S 400  N 1 
M 3 
F 50 
F 100

Z 2 
Z-5 

Y 45X 55 G 0 
G 1 
G 43 

N 2 
N 3 
N 4 

   
Y 10
 
Y 30
 
Y 10
 
Y 55

X 105
 
X 75 
 
X 35 
 
X 15 
 
X 55 

G 42 
 
 
 
 
 
 
 
 
G 40 

N 5 
N 6 
N 7 
N 8 
N 9 
N 10 
N 11 
N 12 
N 13 
N 14 

 Z 50   G 0 N 15 
 
 
 

% MM بالثقوب الخاص الفرعي البرنامج 
N 9802 

 M 66T 1 S 800 N 1 
F 50  M 3Z-10 Y 2  G 81 N 2 
 Z-5 Y 20

Y 45
 
 
Y 20

X 25 
 
X 83 
X 97 
 
X 83 

G 79 
G 79 
G 79 
G 79 
G 79 
G79 

N 3 
N 4 
N 5 
N 6 
N 7 
N 8 

 Z  50  G 0 N 9 



 

 

 

CCNNCCCCAADD//CCAAMM  

 

אאאאFF٢٢EE  

אאא
ËÖ]<Üé×Ãj×Ö<íÚ^ÃÖ]<í‰‰ö¹]ã¹]<gè…‚jÖ]æ< 

אאאא 










C
N

C





C
A

D
/C

A
M

 

٤



א٢٢١אאא
אאF٢ECNCCAD/CAM
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אא
CNCCAD/CAM


אא


אאאW

 CAD/CAMK 

 אCAD/CAMK 

 אאאCNCCAD/CAMK 



א٢٢١אאא
אאF٢ECNCCAD/CAM
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٥J١CAD/CAM؟
   א CAD (Computer Aided Design)

CAM (Computer Aided Manufacturing)א
אאאאאK

CAMאאאאאאK
CADא       א  א      

K
אCAD/CAMאאCNCא

K
CAD/CAM  א א 
אCNCאK 
CADאאאאאKאא

אאאא
אאKאא

Initial Graphics Exchange Format (IGES)Drawing Exchange Format (DXF)
א   א א   א א   א   

אK 
CAD،אאCAD/CAMא

אK
אאCAD/CAMאאא،CADK

 א א     א א   א K CAD/CAM
אאאאK

 א CAD/CAM א    א  א    
אאאK

אאאאCAD/CAMאאא
 א K  א CAD/CAM  א א  CNC 

 CNCK  א א א   אא  א א    
K
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אאF٢ECNCCAD/CAM
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 א CAD/CAM  א  א
אאK


٥J٢CAD/CAM 

אאCAD/CAMאא
אאK

  אא   ،א  CAD/CAM Mastercam  
אאאאאאאCNCK


MastercamW

- א 
- א 
- אRAMK 
- K 

אCAD/CAMאWindowsא
אאאאאאאאK
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אא
   Mastercam    ،א Mastercam Mill 8 

אאא٥J١K












א٥J٢אאKאאאא
אK













٥אJ١ 

٥אJ٢ 
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אא٥J٢אאאאא
אW



١JאJob Setup
אאאאJob setupאא٥J٣א

אאאKאאאאK
אאאאאK


















٥אJ٣ 
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٢Jאא 
אאא، W 

Horizontal, Vertical, Last, Polar, Arc, Line, Tangent, Angle, Fillet, Radius, 
Chamfer, Trim, Distances, Contour… 
     א א   אא  אא  א 

אאא٥J٤אאK




 




 
 
 
 






٥אJ٤ 



א٢٢١אאא
אאF٢ECNCCAD/CAM
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٤JאאאאTool parameters
  Contour (2D) א  א٥J٥אא  א א אא 

אW،א،אאא،אאא
אKKK 













٥אJ٥ 



א٢٢١אאא
אאF٢ECNCCAD/CAM
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٥JאVerification Wא א
אאאאVerifyPlayאאאא٥J٦K












٥אJ٦ 



א٢٢١אאא
אאF٢ECNCCAD/CAM
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٦JאאאPost processingWCAD/CAM
  אCNC   א א  CNCK

א٥J٧אאאPostK













٥אJ٧ 



 

 

  

 

אאאאFF٢٢EE  

אאא
ã¹]<gè…‚jÖ]æ<ËÖ]<Üé×Ãj×Ö<íÚ^ÃÖ]<í‰‰ö¹] 

אאאא 








 

٥



٢٢١אא
אאF٢E
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אא


 
אא


אאאW

 אאאאאאאא

אK 

   א אא  א א      

אאאK 

 



٢٢١אא
אאF٢E
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אאWא
 

אאאאW


١K אInitialization 
٢K א 
٣K אאא 
٤K אאא 
٥K אאא 
٦K א 
 
 


 
















٢٢١אא
אאF٢E
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אW
١JאInitialization
 

N9050         
N 1 G18 S 500     T 1 M 66
N 2 G54        
N 3 G98 X-10 Y-10 Z-10 I 86 J 20 K 60  
N 4 G99 X 0 Y-10 Z 0 I 66 J 10 K 40  



٢J א W  א    א   א 
30mm 

 







 
 

٣J אאא 
אWT2 = 8mm 









N 5 G0 X-17 Y 5 Z 57 M 3 
N 6 G1  Y 0  F 100
N 7 G43   Z 18  
N 8 G42     
N 9  X 83    
N 10    Z 22  
N 11  X-17    
N 12 G0  Y 150   

N 13   T 2 M 66
N 14 GO X-10 Y 5 Z 50
N 15 G1  Y-4  
N 16    Z 38
N 17  X 64   
N 18    Z 2 
N 19  X 2   
N 20    Z 60



٢٢١אא
אאF٢E
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٤J אאא













٥J אאא 
 








 
 








N 21   Y-2   
N 22    Z 32  
N 23  X 53    
N 24  X 58  Z 26  
N 25    Z 14  
N 26 G3 X 52  Z 8 R 6
N 27 G1 X 17    
N 28 G2 X 9  Z 16 R 8
N 29 G1   Z 42  

N 30 G0  Y100   

N 31 G88 X 38 Y 16 Z-5 B 2
N 32 G79 X 22 Y 0 Z 20  
N 33 G0  Y 150   



٢٢١אא
אאF٢E
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٦JאW
אWT3 = 2mm 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 






N 34     S 900 T 3 M 66  
N 35 G81  Y 2 Z-7 B 20 F 50   
N 36 G77 X 33 Y 0 Z 20 R 6 I 45 J 7 K 315
N 37 GO  Y 150      
N 38 G53       M 30 



٢٢١אא
אאF٢E

 

- ١٠٩ - 

אאW
  א א א    א א    א

 CNC432 א20mmא3mm
א א6mm  אא א8mmא  7mm א

אאאאK


















٢٢١אא
אאF٢E
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אאW
  א א א    א א    א

CNC432 א    א  20mmא  3mm
  אא 6אmm א 7mm א  א א  א

א. 
 
 


















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אאאW
  א א א    א א    א

CNC432:
- א20mm
- א5mm
- אאא6mm
- אא8אmm
- אא4אmm
- א7mm

אאאאא. 
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אאW
א    א  א א א    א

CNC432  20אmm א2mm
א6mmKאאאאאK 


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אאWאK
אאאאW
١K א 
٢K א 
٣K אא35mmאG84 אP2=-3.5mm  
٤K אא17mmאG84 אP2=-18mm  
٥K אא45C1 
٦K אאR=3.5mm 
٧K אא 









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אW
١Jא  








٢Jא










٣Jאא35mmאG84 אP2=-3.5mmK

 
N0050 G00 X43.000 Z2.000   
N0060 G84 X36.000 Z=-57.5 D3=500 P2=-3.5












O100      
N0000 G54 G92 X0.000 Z86.000 S2000
N0010 G59     
N0020 G96 S200 F100 T0001 M04 

N0030 G00 X45.000 Z0.000
N0040 G01 X-2.000  
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٤Jאא17mmאG84 אP2=-18mmK


N0070 G00 X36.000 Z2.000   
N0080 G84 X17.000 Z-30.000 D3=500 P2=-18.000











٥Jאא45˚C1

 
Z2.000 X15.000 G00N0090
Z0.000  G01N0100
Z-1.000X17.000  N0110
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٦JאאR=3.5mm
 

N0120 G00 X38.000    
N0130   Z-57.500   
N0140 G01 X36.000    
N0150 G02 X43.000 Z61.000 I3.500 K0.000











�
٧Jאא

 
N0160 G00 X100.000 Z100.000    
N0170  T0003  F50   
N0180 G00 X19.000 Z-11.000    
N0190 G86 X10.000 Z-19.000 D3=500 D4=20 D5=3000
N0200 G00 X100.000 Z100.000    

M30 T0000 G56 G53 N0210   


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אאאאWאא
EMCO אG84אK
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אאWאאאא
EMCOאאאK
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א אWאאאאא
EMCOאאאK
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
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
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אאW
אאאאאEMCO
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א
אאWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK١
١J١KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK١
١J٢אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٦

אאWאאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٧
אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٨

אאWאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٩
אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٩
٢J١אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK١٠
٢J٢אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK١٢

٢J٢J١אG81KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK١٢
٢J٢J٢אאG83KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK١٤

٢J٣אG85KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK١٥
٢J٤אG84KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK١٦
٢J٥אאאאאG87, G88, G89KKKKKKKKKK١٧
٢J٦אאאG87KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK١٨
٢J٧אG88KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK١٩
٢J٨אאאG89KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٢٠
٢J٩אאG79KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٢١
٢J١٠אG78KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٢٢
٢J١١אאG77אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٢٣
٢J١٢אאG77אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٢٤
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٢J١٣אאאG17KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٢٥
٢J١٤אאאG17KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٢٧

אאWאאאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٢٩
אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٢٩

٣J١אאאG84KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٣٠
٣J٢אאאG84KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٣١ 

٣J٣אG84KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٣٥

٣J٤אG86KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٤٠
٣J٥אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٤١
٣J٦אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٤٣ 

٣J٧KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٤٤ 

٣J٨אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٤٧ 

٣J٨J١אG33KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٤٧ 

٣J٨J٢אאFKKKKKKKKKKKKKKKKKKE٤٩ 

٣J٨J٢J١אאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٤٩
٣J٨J٢J٢אאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٥٢

٣J٩G85KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٥٤
٣J١٠אG85KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٥٦

אאWאאאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٥٩
אאאWאאאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٦٠

אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٦٠
٤J١אאG14KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٦١
٤J٢אאאG14KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٦٢
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٤J٣אאG93/G92KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٦٣
٤J٤אאG93/G92אKKKKKKKKKKKKKKKKKKKKKKKKKKK٦٤
٤J٥אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٦٥
٤J٦אG72/G73KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٦٧
٤J٧אאG73KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٦٨
٤J٨אאאG73   A4 =... KKKKKKKKKKKKKKKKKKKKKKKKKKK٦٩
٤J٩אאאKKKKKKKKKKKKKKKKKKKKKKKKKKK٧٠
٤J١٠אאאאאאG22KKKKKKKKKKKKKKKKKKKKKKKKKKK٧١
٤J١١אאאאKKKKKKKKKKKKKKKKKKKK٧٢

אאאWCNCCAD/CAMKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٧٤
אאWCNCCAD/CAMKKKKKK٧٥ 

אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٧٥
٥J١CAD/CAM؟KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٧٦
٥J٢CAD/CAMKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٧٧

אאWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٨٤
אאWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٨٥

אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٨٥
אאWאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٨٦ 

אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٩٠ 
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