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 

،،אא،אW 
 

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،אK 
 

 א א   ?  א  אCAD/CAM ? ?
  ? 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WאK 
   

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

 
 
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 
  

אאא،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Kא
אCNCאאאK 

אאאאאא
אאאאאא(Hierarchy)אאאא

אאאאאאWindowsKאL
אאKאאאא

אאLK 
אאאאאאא،

Createאאאאאא،א،א،אאK
אאאאAuto-CursorKא

אKאאאאאאא
אאאאאWire-frame modelingK 

אאאאאא
אאK 

אאא،א،א،אאאאאא
א،אKאאאאאK 

אא،אאאאא
אToolpathsKאאא

אאאאאאאאא
אאאאאאאא

NCK،אאאאאא



 262 
 אאCAD/CAM 

א 

 
 

  

אאאKא
אK 

אאאאManufacturing 

features،אאאאאא
אKאאRemachining

אKאאאאא
אאAssociativityאאK 
אאאאאאאCircular-Toolpaths،

אאאאאKאאאAuto-drill
אאאK 

א،אאאאא
אאאToolpathsK

אאאאא،אאK 
אאאאאאאאאא

אCentral-DrillingאאאאאאFא
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אאאאK 
אאאאCNCK 

 
אאא،،،א 

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

 
 

   



 

  

 
  
  

      
  

אאאאMMaasstteerrccaamm  

אאאאCCAADD//CCAAMM  
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אאWאאExploring Mastercam 
 

אאWאLאא 
 

אאWאאאW 
 JאLאאאK 
 JאK 
 JאאMASTERCAMאModulesK 
 JאאאאאMain and Secondary MenusK 
 JK 
 JאאאאLאK 

 
אאWאאK 

 
אאאWאאא100٪K 

 
אאאאWK 

 
אאאאW 

1 J אאאא 
2 J א 
3 J Data Show 

 
 
 
 
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אא 

 
אאExploring Mastercam 

 
אאW 

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

 
 אLאאאK 

 
 א 

 
 אאMASTERCAMאModulesK 
 
 אאאאאMain and Secondary MenusK 

 
 K 

 
 אאאאLאK 
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1-1 Mastercam 9 W 
אאא

א(CAD)Computer Aided Designאא 
Computer Aided Manufacturing (CAM)K 

אאא2002אא،CNC Software, 
IncKMicrosoft WindowsK 

אאLCADCAMאMastercam،
אF1 J1KE 

 
אF1 J1WEאאLא 

אא אא אאא 

BobCAD-CAM V21BobCAD-CAM 
2, 3 & 4 

 

אא 
א 
א 

Mastercam X CNC Software, Inc 2, 2.5,3, 4,5 + 
אא 

א 
א 

ArtCAM Pro Delcam plc. 3 & 4 
Proprietary 

 

Surfcam Surfware 
2,3,4 & 5 

 

אא 
א 

 Nurbs 

Advanced System 
3000 CamSoft Corp. 

 
2, 3, 4 & 5 

 
Nurbs 

FeatureCAM 
(FeatureMILL, 
FeatureTURN) 

Engineering 
Geometry Systems 2.5 & 3 

א

AlphaCAM Licom Systems 2,3,4 & 5 Nurbs 
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1 J2אW 
 

אאאאאאK
Fאאא Wire 9אא

אEW 
 

 אDesign ModuleK 
 

 אMill ModuleK 
 

 אאLathe ModuleK 
 
1 J3אאInterfaceW 
 

אא،אMill 9،אא
אF1 J1EW 
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אF1 J1WEאאMill Module Interface 
 

،אאאאאW 
 

- אאאאאMastercam Millאא 
Version 9אאFאאאאE

K 
- 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Kאאאא
א(Alt + B)KeyboardK 
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- אאאMain Menuאאא
Secondary MenuאאאBACKUP

אMAIN MENUK 
- אאאא،א

אK 
- אאאאFאאאאאKE

אאK 
 

W 
אא2000אאאאאא

،אאאאאW 
1 J אאאStandard Toolbarא 
2 J אאאDrop-down menus 
3 J אאToolbars  Docked and Floating 
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אMastercam XK 
 
1 J4אא 

 אאאא،א
אאאאא

אDesign 9Eאא،K 
א،אא

CreateאאאאאK
אאא

אKאאאLine،אא 
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א،אאCreate Lineאא
א،אאא،אF1 J2KE 

אאאאאא،א
אאאאאEsc

אK 
אאאאאאא
אK 

 

 
אF1 J2WEאאאאא 

 
W 

אאאאאא
אKאאאא،אא 
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Kאאאאאא
K 

 
W 

אLineאאMain MenuHorizontal
LineאOriginאאאאאPoint Entry،

אאאאאW 
CFאreateCEאLFאineLE

אHFאorizontalHEאאOFא
riginOEא،F1 J2KE 

 
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אK 
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 
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א،אא،אא،אKKKא 
Analyze 

א،א،אאאאאא،
א،אSplineא،،א،א،א،א،א،

אKKK 

Create

،،،אאאא
אא،converters،

אאNC،KKKא 

File

אאאאW،،،،،،אKKK
א 

Modify

،א،א،אאאאאא
אא،אא،KKKא 

Xform

،א،א،אאאאא
K 

Delete
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אא،אאאאאאא

אאK،אא،א
،א،אKKKא 

Screen

א،אאאאאא
אאא،אאאא

אא،א،אK 

Solids

،אאאאא
א،א،א،א،אאא،

،א،א،אאאKKKא 

Toolpaths

א،א،אאאא
Postprocessorאא،אאא،

א،אאאאK 

NC utils

אF1 J2WEאא 
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1 J6אאSecondary Menu 
אF1 J3Eאא،אאK 

 
 
 
 

 
אאאא

אZK 
Z:0 

אאאK Color: 

אK Level 

אW،א،אא،א
אK 

Attributes 

אK Groups 

،אOFFONK Mask: OFF 

אאK WCS: T 

אאא،אK Tplane: OFF 

אא،אK Cplane:    T 

אK Gview:     T 

       אF1 J3WEאא 
 
1 J7אאא 

אאאאאאW 
 Screen אא،Screen

אאK 
 אConfigureCאאא، 

System Configuration אF1 J3KE 
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 
 

 
 
 
 
 
 
 
 

 
אF1 J3WEאאא 

 
 אאF1 J4KE 

אא“Start/Exit “א،”“Startup configuration  file
MILL9M.CFG (Metric)אאאאאא

אאאאMILL9.CFG(ENGLISH)אאא
אKאאא،אא

LATHE9M.CFG(Metric)LATHE9.CFG(ENGLISH)א،
אDESIGN9M.CFG(Metric)אDESIGN9.CFG(ENGLISH)

אאאK 
 
 

 
 

אF1 J4WEאאאא 
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 ،אאאMillאאאא،
אא“Default MC9 File Name”אF1 J3KE 

 
 אאאאאא

אאאא،א
3D،Top،אאFront،אא
Side،אאאK 

 
 אא

،אאScreen
 

“System colors”
א،אאF1 J5KE
אאK 

 
 

אF1 J5WEאא 
 
1 J8Mastercam 

 
אאא،W 

1 J אאא 
2 J Fileאא 
3 J Get Fileא،אא،F1 J6KE 
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 

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

אF1 J6WEא 
 
4 JאOpenאאא،K 

 
1 J9אCAD applicationsImporting Files fromW 

،אאאאאאW 
 אא 
 Fileאאאא 
 אConvertersאאאK 

אאאאCAD
אאCADCAMאKא

אF1 J4KE 
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IGES (Initial Graphics Exchange Standard)אא

אאאאK
،א(*.IGS)KK 

GESI

אאאאאאאא
אאא2000DWGDXFא،

Autodesk Inventor (*.IPT)K 
Mastercam9 WAutoCAD13, 

AutoCAD 14, AutoCAD 2000 DWG/DXF filesK 

kesdAuto

אאאאאאאא
אParasolid modelerKאא

SolidWorksSolidEdge Kאאא
SolidWorks(*.SLDPRT)אSolidEdge

(*.PAR)(*.PSM)K 
אאMastercamParasolid

אאאאא13.2K 

arasldP

אאאאאPro/Engineer
(*.PRT)K 

oErP

 
אF1 J4WEMastercamאCADאK 

 
W 

Mastercamאאאא،2005K
אMastercam9אאאאK 



 262 אא 
 אאCAD/CAM אא 

 
 

- 15 -  

 
אW 

אAutoCAD2005א K 
- אאAutoCAD2000 DWG/DXFAutoCAD R12

אF1 J7KE 
 

 
 

אF1 J7WEא 
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 ،،אאא

אK 
 

 אWאאא
K 
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،אאאאאא
Kאאא،אא 

אאאאFDesign ModuleEאא
אFMill ModuleEאאFLathe ModuleKE 

 
2 J1אאWork Coordinate System – WCS 

،אאאאMastercamא،
X,Y,Z،א

אאWork Coordinate SystemFWCSKE 
،אאאאWorld Coordinate SystemK 

 
2 J2אאאW 

،אאCplaneTplaneKאT
OFFאאאאאK 

 
2 J2 J1אCplane 

אא،אCplaneKאא
אאKאאאאא

TopKאאאאאאאא
אאK 

 
2 J2 J2אאTplane 

אאאאאאאK
אאCplaneTplaneא،

אTplaneאא“= Cplane”א
אK 
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2 J3אאאCreating Functions 
אאאCREATEא،

אMain MenuאDRAWאא،
אAutoCADK،אאאאא

אא،אאNext MenuK 
 
 
 
 
 
 
 
 

FEאFEאא 
אF2 J1EWאאא 

 
אאאאאאאאאאאK 

 

 
אF2 J2EWאא 

 
 
 
 
 

 

אאאCplaneאא3D،
אאCreateא،

אFUnderlinedEא
אאK 
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אאאאK 
 

א 
א

א
אאK 

Tool 
Buttons 

אLא 
אא 

Create 
Menu Item 
אא 

אK p  ointP

 l  ineL

אK a  rcA

אא f  illetF

 s  plineS

K c  Curve 

K u  rfaceuS


K r  ectangleR

אK d  raftingD

אאK n  ext MenuN
 

F2 J1WEאא 
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 

א 
א

א
אאK 

Tool 
Buttons 

אLא 
אא 

Create 
Menu Item 
אא 

 c  hamferC

 l  ettersL

 t  terntPa

אא e  llipseE

 p  olygonP

אא b  box. oundB

L s  Helix/piralS

 a  nsi-ddA
  
  

F2 J2WEאאא 
 

2 J3 J1W 
 

CADא،אא،אFאE
אאאKאא،

אאאW 
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 
3  2  1 

 

 



 

 
א  א  אא 

אF2 J3WEאא 

 
Pointאא،K،אא

אאאאאK 
 

 

 

 
אF2 J4EWא 
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 אPosition W 
  אא

אPoint Entry MenuאאF2 J5E،
אW 

 
 
 

 
אF2 J5EW 

א 
 

 
אא

אאK Origin

 אאKCenter
 K Endpoint

FWEKKK Intersec 
(Intersection)

  Midpoint

  Point

  Last

 אאK Relative

 א Quadrant

 
אאא

אK Sketch

אF2 J3WEא 


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אא،אאאאאא
אFאEאאאKא 

،אאAutoCursorאאאK
אאאאאאאK 

אאאאAutoHighlight،
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אK 
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אאאF2 J9KE 
 
 

 
 
 
 
 
 
 
 
 

אF2 J9EWאא 
 

 אDynamic W 
אאאאאK 

 
1W 

א،F2 J10KE 
 

אW 
אא،אאDynamicא 

 

 
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،אאאאאא
אEsc אאKאSK

،א،אאאא
אK 

 

 
 

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

אF2 J10EW 
 

 אLength W 
אאא

אK 
1W 

40100א،F2 J11KE 
אW 

אLengthאא،אא 
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 
 
 

،אאאאאא
אK40אאאK 

 

 
 

W،، 
אאאא 

א 
אאאK 

،א 
אאאK 

 

אF2 J11EW 

2W 

אא
KאאאאK 

אW 

،אאאאא،א
אRאאRadiusאDאא

Diameter  



 262 אא 
 אאCAD/CAM א 

 
 

- 32 -  

،אאא،אאF2 J12KE 

 

 

 

 

 

 

 

 

 

 

 

 

 

אF2 J12WE 
 

 אאGrid Bolt circleW 

אאאא
،אArrayאא

אKאאאא
K 
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1W 

2045K 

אW 

אGrid،אאאNextKאא
אF2 J13KE 

 

 

 

 

 

 

אF2 J13WE 

אא،אאW 

 
אאאאאאאאK،

אאאאK 

אא،Num in X5אNum 
in Y4KאX10א،

אY20K،אאא
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אאAngleKאאאאDo itא،
א،אאF2 J14KE 

 

 

 

 

אF2 J14WE 

2Wא2040א،F2 J16KE 

אW،אאאא  
אBolt circleאא،  

אF2 J15Eאאאא،אW 

 

 

 

אF2 J15WEאK 

Radius،40Num of ptsאאNumber of points
،א20K،אאאאאאא 

Start AngleאאIncr angle (Incremental)אאK
،אDo itK 
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 
 
 
 
 
 
 

 
 

אF2 J16WEאBolt Circle 
 

2 J3 J2W 
אאאאא،W 

 
3  2  1 

 

 



 


א א  אא

אF2 J17WEא
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Lineאא،K،אא
אאאאאK 

 
 h ntalorizoH

 v erticalV
K e ndpointsE

 m ultiM
אא p olarP

 t angentT

 r pendclrrPe

א l lParalle

 b issectB

 c losestC

 
 

 
 
 

  
 
 
 

،אאאאא
CreateאאMain menuLineא

אאK 
،אאאא

אאאW 
(Main menu, Create, Line, ………… ) 
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אאאEndpointsW 
 

F40،60EF80،80KE 
 

אW 
 

אאEndpointsא،،א،א
אK 

 
 

אאא 

 
אא،אא 

 
אאאF2 J18KE 

 
 
 

                              
 
 
 

                               אF2 J18WEEndpoints 


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W 

אאF2 J19KE 

אWLineMulti
אאאK

אאא1K 

אאאא 

 
אאאEnter،

אאא،אאאKאא
אאאPoint Entry MenuK 

 

 

 

 

 

 

 

אF2 J19WEא
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אאAB20،א،
אRelativeLast،אא،

אאA،RectangאאPolarא
אK،AutoCADאאא،

،אאאא@אאא
אאאF2 J4KE 

 

 

 

 

 

F2 J4WEאאאAutoCADMastercam 

אBAאW 

 
،אאאאאאBCא،אא40،

אא،אאאW 

(Relative, Last, Rectang)     (Relative, Last, Polar) 

W 

 

AutoCAD MASTERCAM 

@ x, yRelative, Last, Rectang 

@ r < θRelative, Last, Polar  

FromRelative



 262 אא 
 אאCAD/CAM א 

 
 

- 40 -  

אאCDK،אאאא135°،
אאKאאאאאאא

K 

 

 

 

 

 

 

 

אW 

 

 

 

 

 

 

אאאאאא
אאאאK 

אאאאא
אאאאאK 
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אא،א135°אאא180°K
אאאא،אא

אאKאא،אK 

 
אWאאאK 

 
אאDEא،RelativeLast

RectangPolarאאא،
אאK 

 
אEDאאW 

 
אאאEFאאאאW 

אאא(R,L,R)א،F E 

 
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אאא FGאאאא(R,L,R) 

אG 

 
אאאא(R,L,P)אאאא 

 
אאאאאK 

 
W 

אאאא،אאאאK
אאK 

אאGHא،אH،
 

 

א 

 

א،אHAEndpointsK 
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2 J3 J3ArcW 
Mastercamאאאאא،Arc،

AutoCADאArcCircleאK 
3  2  1 

 

 





 
אא  א  אא 

אF2 J20WEאא 
 

Arcאאא،K،אא
אאאאאK 

אאאאא p olarP 

אאאא e ndpointsE
 3  points3 

 t angentT
אאאאK2  pts2Circ  

 i  pts3rc iC 

אאCADאא
אK r adr+ Circ pt  

אאאאאd iad+ Circ pt  
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אK 
אאאא

אK g ged+ Circ pt  

  
  

 

 אPolar W 
 אאאאא

KאאאאאאאW 
(Main Menu, Create, Arc, Polar) 

 
אPolarאא

אF2 J21KE 
،אCenter pt،א

אאאאאא
אK 

 
אF2 J21WEPolar 

1W 
אאOrigin،25א،

0°אאא90°K 
 

א،אאCreateאא
Main menuArcאאאK 

אאאאאא 
(Main menu, Create, Arc, ………… ) 

 

 



 262 אא 
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אW 
אPolar،CreateאאMain menu،ArcK

PolarArcKCenter ptאא 
 

 
 

אאאPoint Entry Menu،Origin
אKאא 

 
 

 
25אא،،א

אא
Kא

אEnter،
א

אא
אK 

45אאF°Eאאא 
אא،360°אאא،90°אא،

א180°אאא270°
אאKאאאאא

KאאאאאWא 
90،אאא

،אMastercamאא 
אF2 J22KE 
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 
 
 
 
 
 
 
 
 
 

                                    אF2 J22WEPolar 
  

 
 אTangentW 

אא
Kאאאאא

אאW(Main Menu, Create, Arc, Tangent)K 
Tangent،Arc،Tangent arc

אאאאאא،
א1 entity،2 entities،
3 ents/pts،Center line،

Pointאאא،DynamicK 

1W 

א،25،،50K 


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א 

אאCreate،Arcא،Tangent،
א1entityאא،W 

 
אאא،

 

 
אאאPoint Entry menu،

،אMastercamאאאא
אK 

 

 

 

 

 

 

 
אF2 J32WETangent 
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2 J3 J4RectangleW 
 

Mastercamאאאא،Rectangle،
אאא13K 

 
3  2  1 



 



 


א  א  אא

אF2 J24WEאא 
 

،אאCreateאא
Main menuRectangleאאאK 

אאאאאא 
(Main menu, Create, Rectangle, ………… ) 

 

 
Rectangle،א،א

אאKאאK 
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 
 אpoint1W 
 

אאpoint1،
אאאKא

WidthFאא،א
אאאEא

HeightFאא،אא
אאאKE

אPoint Placement
אאאא

אאאאאאOKKא
אKאאPoint 

EntryK 
 

 אpoint2W 
 

אאאאK
א AutoCADKאאאRectangle،

אאאאא 
 

 
אאא

אאא
K،אא

אאאאאK 
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1W 
א50x302אאא،Fx20,y10KE 

 
אW 

אא 
אא Create،אRectangle

אאpoint1אאא،אא 
אF2 J25KE 

 
 

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

אF2 J25WEאאאאא 
 

אאOK
אאK 

 
(x20,y10)אEnterKMastercamאא

אאF2 J26Eאא
BACKUPאEscאK 
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 
 
 

 
 
 
 
 
 
 

אF2 J26WEPoint1 
אא 
point2،אאא

אאאאאא 
 

 
 

אאאאא
אאאאאאK

אPoint EntryRelativeLastאאא
Rectangאאאאאא5030K 

 
 
 

אאאEscRectangleK 
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אאאאאאOptionsKא
אאW 

،אאא
אOptionsאא

אאאFilletא
א،אאא

Rotationאא،EllipseK
אF2 J27EאאאK

אאאאאאK 
 

 
 
 
 

 

 

 

 

 
 

אF2 J27WEא 
  



 

  

 
  
  

    
  

אא

אאאאCCAADD//CCAAMM  




א




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אאWאDelete & Selection Methods   
 

אאWאאאאאK 
 

אאWאאאW 
 JאאDeleteאאK 
 Jא،א

אFW1EאChain،F2Eא  WindowSelection،F3EאArea،F4E
אOnlyF5EאAllK 

 
אאWאאאאK 

 
אאאWאאא100٪K 

 
אאאאWK 

 
אאאאW 

7 J אאאא 
8 J א 
9 J Data Show 

 
 
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אא 

 
אDelete & Selection Methods   

 
אאW 

 
אאאW 

 
 אאDeleteאאK 

 
 א،

אאW 
 
1 JאChain 
 
2 Jא  Window 
 
3 JאArea 
 
4 JאOnly 
 
5 JאAll 
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 
3 J1Delete 

אאאאאא،

אKאאMastercamאאא
אאא،F3 J  1 J KEאאאDelete

אאאF3 J1 JKEא

אאאאאאאאK 
 

2  1 



 

 
 Jא   Jאא 

אF3 J1WEאא 
 
 
 
 
 
 

Deleteאא
DeleteאאאK 

אאאאאא 
(Main menu, Delete, ………… ) 
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 
3 J2אSelection methods 

אאDeleteKא
AutoCADWindow،Polygon  Allאא

K 
 

Kאאא
אPartialK 

Chain

אאא
אאK 

Window

אNestedK Area

Filters
MaskK 

Only

אאאKKK All

אK Group 

אK Result

אאK Duplicate

אאK Undelete

 
אאא

אאKא،אאאK 
 

 אאאChain 
אאאאF3 J2EK 

 
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،א

אK،אאא
אאChain،אאאא

אאK 
Chainאאאאא

אKאאKאAB،
אאאKאא

אאDoneא
אאK 
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 
אאא،PartialChainK 

אאאא،ABBCאCDDE، 
אF3 J3KE 

Partialא

א،אאAB،
אאא

אאReverseאBackup
אEnd hereא  Wait

אK
א

אK 
אאאאאAB،

Reverseא،אF3 J4KE،אDE
DoneK 
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 

 
 

FEאאFEא 
 

אF3 J4WEאא 
 

אאPartial Chainingא
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Rectangle
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K 
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אאא
אאא،،אא،אא

AttributesColorאLine Styleא،LevelK
אאאW 
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 
אאאאK

Set mask،א،אאא
אאClear All،

XאאאKArcsX
FE،OK،א

אF3 J6KEWindow،
Use MaskאKHאא

Kאא
K 
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אF3 J8EWאאArea  
 

AreaאאאMastercam،אא
אאאאKאא

אאF3 J8KE1،2،3
א1،2،3،4KאDelete

Areaאאאא
AreaKFKEאאאא2،34K 

אאאאאאAreaא
אאKאOptionsאאאא

Chaining OptionsKאאInfinite nesting in area chaining
אF3 J9KEאאאאא

אK 
אאא

Windowא،אאאאא
אאאאאאK

אאאK 
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 אאאOnlyW 
 

אאאא
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אArcsאאK 



 262 אא 
 אאCAD/CAM א 

 
 

- 64 -  

אאא،א
Entitiesאאאא

אאאKYesK 
 
 
 
 
 

  
 
 
 
 
 

  

אאאאאאא
אאא،DeleteK  



  

 

 
  

אא  

אאאאCCAADD//CCAAMM  











א


 

4



 262 אאא 
 אאCAD/CAM א 

 
 

- 65 -  
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אאאאModifyאאאאא
אF4 J1KE 

 

  
FEא FEאא 

אF4 J1WEאאא 
 

،אModify
XformאאאאאK 

אאאאאא 
Fאא(Main menu, Modify, 

 
Fאא(Main menu, Xform, 

 
 
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4 J1אא   Modification Functions 
 

אF4 J1EאאModify 

 
אF4 J1WEאא 

אאאאאKilletF

Kאאא
אK

אאK 
rimT

 reakB

 oinJ

אא ormalN

אSpline
NurbsאאK 

pts NURBS C

אאאאאא
SplinesNURBSK 

 to NURBSX

 xtendE

 ragD

א rcsaCnv to 
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 
4 J1 J1אאאFillet Function  

 
אאא،אאאא،אא

אאאFilletsK
،MastercamאFillet

ModifyCreateK 
Filletאאא

RadiusאAngleאא
אKאאאאאא

אאאאא،אא
אאK 

 
אא،אא180°אא

ngleAאאSKאאLאא180°،
אאFאאK 

אTrimאאאאאאאYאא
אאNK 

אChainאאKאא
אPartial chainingK 

אאCW/CCWא،אאF4 J2KEאPאאא
אאאאאאא

CCWKאNאאאא
אCWKאאAאאאא

FilletאK 
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 
 
 
 
 
 

 
 
 
 
 

אF4 J2WEFilletאא 
 

4 J1 J2אTrim Function   
 

אאאאאאMastercam،
אKאאאK 

אאאא،אא 
F،אא(Main menu, Modify, Trim 

 
TrimKאא

אאאאKאF4 J2E
אאK 

 
 
 
 
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 

אא 


אא
אא 

אK  entity1
K   entities2

K   entities3


K 
 o pointT

K  anyM
K  lose arcC


K  ivideD

אK  rfaceuS

F4 J2WEאאTrim 
 

WCurve،אא
אאאSplineK 

 
> 

 
 
 
 
 

Trimאאאאא،
אאאאאK

אאאאK 
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1W 
אאאאאאK

Trim entities3Kאא
אK 

א entities3Trim
אאאאא

אא
אK 

،אאאאK 
 
 
 

אאאאאא
אK 
 
 
 

 
 

 
 
 
 

 
 
 

 

 

 

 



 262 אאא 
 אאCAD/CAM א 

 
 

- 73 -  

 
 
 
 
 
 
 

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

אF4 J3WEאאTrim 
 
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 
4 J1 J3אBreak Function    

 
אאFאEאK،א

ModifyאAutoCADK 
אאאא

KBreakאאא،אW 
 

• אא pieces2אK 
• engthlAt אK 
• ny piecesMא،אאF4 J4KE 
• t intersAintersectionsא

אאא،אF4 J5KE 
 

 
 

 
 
 
 
 

 
  
  

  
 

אF4 J4WEאאאא 
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אF4 J5WEBreakDelete 

  
  

4 J1 J4אJoin Function    
 

אאאאאK 
  

4 J1 J5אExtend Function   
 

אModifyK
אF4 J6KE 
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אF4 J6WEאdExten 
  

  
  
4 J1 J6אDrag Function    

 
אאאאאאKא

ModifyKאאMoveRotateאK
אאאאאF4 J7Eאא،MoveאCopyK

אאאTranslateאRotateK 



 262 אאא 
 אאCAD/CAM א 

 
 

- 77 -  

  
   

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

אF4 J7WEאאאDrag 
  
  
  

  
אF4 J8WEאאאא 
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 
  

4 J2אאאXform (Transforms)    
 

אאאאXformK 
 
4 J2 J1אאMirror Function  

 
אא

W 
אX axis،אאY 

axis،Line،2pointsK 
،אאאא
אאא،אא

אMove،אCopyאJoinK 
 

1W 
אאאKאאאא

אK 
 

א 
XformMirrorאאאא،

אאא،אChain
אKאאאא

אK2 pointsאא
אאKאאאא

F4אא،א،אא،א J9KE 
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 
 
 
 
 
 
 
 
 
 

אF4 J9WEאאאMirror 
 

אMoveאאאא،
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• אF4 J12E
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 

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

אF4 J12WEאאRotate 
 
 
 
 





 262 אאא 
 אאCAD/CAM א 

 
 

- 82 -  

4 J2 J3אLScale Function   W 
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אK 
 
 JJoinאאאאאCopyK 
 

1W 
100x502

אKאScale
א2א،F4 J14KE 

 
א 

• ScaleXformK 
• אאChainF4 J14WEאScale 

אK 
• אא

אKScaleK 



 262 אאא 
 אאCAD/CAM א 

 
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• אאאMoveOperation،אאUniform 

Scaling2Number of stepsא،2Scale 
factor،אF4 J13KE 

 
4 J2 J4אאTranslate Function   

 
אאMoveאאKא

אאTranslateא
Between vws (views)،אאאאTranslate Direction،

אאK 
 
 
 
 
 
 

אF4 J15WEאא 
 

א
אא،אאKאא 
אאKאאא 

TranslateאF4 J16KE 
 אK 


אF4 J16WEאאא 



 262 אאא 
 אאCAD/CAM א 

 
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 
1W50x252KאאTranslateא،

אאTx=100Ty=50K 
 

אW 
• אאאאK 
• TranslateXformK 
• אChain،אא،א

אKF417E 
• DoneאאאTranslate 

directionK 
• RectangאאאאאK

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

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

 
 
 

אF4 J17WEאא 
 

• ،אא
אאאאK 

• אאאKCopy4
אא،אאא

אF4 J16KE 
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אאArray (rectangular)אאא
אאKאאF4 J18KE 

 
 

 
 
 
 
 
 
 

אF4 J18WEאTranslate 
 

2W 
א10אF50،50Eאא 

Top Construction PlaneKא،אאאאאF4 J19KE 
 

אW 
• Create،ArcK 
• "Cir pt + rad"ArcK 

 
• 10Radiusאא

אK 
• אאF50،50E

אא،אK 
• א،אאTranslateXformK 




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• Chain،אאאאאא

אאKDoneK 
• אאTranslate directionאא،

"Between vws"K 
• אאאאFאE

source plane،אאTop
،אFront،אSideא،Isometric

،אNumber،אEntityאא
אא،אRotateאא

אאNormalKTopאאאא،K

אאאאאאאK 
• 

אאdestination plane،
Front אאK 

• אא
אKאאK 

• אאאאK
אאK 

 

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

אF4 J19WE 
 

4 J2 J5אאאאOffset Function    
 

אאא
FW،אEKKKK

אאאאOffsetא
אF4 J20KEאא

א،א
Ofs ctourK 

 
 

אF4 J20EWאאאOffset 
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 
4 J2 J6אאOfs ctour   W 
  

אאFEא،
SplineKאאאאOffset Distance

אאאאאאאK 
אאאOffset depth

אF4 J21KE 
 
 
 
 
 
 
 
 
 
 

אF4 J21WEctourOfs  
 

אאאאאK 
1אW 

א10אKא
א60אא50K 
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• Create אאMain menuKArcK 
• Arcאא"Cir pt rad"،10

אאK 
• אאMain menu،Xform

Ofs ctourK 
• אאאאK 
• א،אאאF4 J21EK50א

Offset distance50،אOffset depthK 
• ،אא،אאא
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אאאא،אאאא
،אWאMoveא،Copy

אאNumber of stepsK 
MoveאאCopy

אאK 
،אאאא
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אא 
א א 

Programming milling operations in Mastercam 9 
אאWאK 

 

אאWאאאW 
 JאאאאToolpathsK 
 JאFW1E،אאF2Eאאא

،אF3Eאאאא،F4Eאאא
Job-setup،F5EאאBackplot،F6E

אVerify،F7EאPostprocessorאא
CNCF8EאCNC
אK 

 Jא Jאאאאא JWF1E
،אאאאאF2Eאאא

אאאאאאא،K 
 JאאאאאK 
 

אאWאאאאK 
אאאWאאא100٪K 

 

אאאאWK 
 

אאאאW 
13 J אאאא 
14 J א 
15 J Data Show 
16 J CNC 
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אא 

א א 
Programming milling operations in Mastercam 9 

 
אאW 

 
אאאW 

 
 אאאאToolpaths 

 
 אK 
 J אא 
 J אאאא 
 J אאאא 
 J אאאJob setup 
 J אאBackplot 
 J אVerify 
 J אPostprocessorאאCNCK 
 JאCNCאK 

 
 אWאאאאאW 
 J אאאאא 
 J אאא،אאא 

אאאאK 
 

 אאאאאK 
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א 
אאאאאאאCNCא

אאG code،אאא
אK 

אWאאאאאPrismatic workpiecesK 
אאאFacing ،אGears ،אSlots،

אאאאRectangular and Circular PocketsאאThreadsK
אאאאא،אFixtures 

אאFeedאאאאK 
אPeripheral millingאאא

אאאאאאאFace millingא
אאאK 

 
5 Jאא 

אאאאאא
ToolpathsאF5 J1KE 

אאאאאאW 
F،אא(Main menu, Toolpaths 

 
אF5 J1E

אאאאK 
 
 
 
 

 
אF5 J1WEאToolpathsאא 
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אF5 J1EאאאאToolpaths
אאאK 

 
אאאא

אאאK wNe

א ontourC
א rillD

אאא ocketP
 aceF

א rfaceuS
א xisaultiM

אאא perationsO
אאאW،א،،אKKK ob setupJ 

אא ext menuN 

אאNCI anual entM 

אאא irc tlpthsC 

אK ointP 

NCI،אKKKK ectjPro 

 rimT 

א ireframeW 

אאאא rmofTrans 

אאNCIאאא6אאאK mport NCII 

Kא
אאאאאאא

אK 
olid DrillS 

אF5 J1WEToolpaths 
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5 J1אContourW 
אאאאאאFאE

א،
אKאאאאאאCNC 

Milling MachineK 
אאCNC אאPart Programא

אאCNCא
אאאא 

 
1אW 

א100x50x103א
א،110אx60x203K 

 
  
  
  
  

 
 
 
 
  

 
  

אF5 J2WEאא 
 
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 
 אאאאK 
 אאאContour Toolpath 

 אאFאEאW،אאאKKK 
 אאJob SetupW،א،אKKKK 
 אאBackplot 
 Verify 
 אאאPostprocessorא،

G code אK 
 
 
 
 
 
 
 
 
 

אF5 J3WEאאא 
 
5 J1 J1אW 

אאאאאאK
אאאKאא

Kאא،אJob 
setupK 
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 
5 J1 J2אא 

אאא،Toolpathsאא
אKToolpathsא،אאאF5 J1KE

אContour،אאאא
א،אאאF5 J4KE 

 
 
 
 
 
 
 
 

אF5 J4WEאContour 
 

Chainא
אא

אאאאK
אאאא

،אא
אאא

،אFאאEK
אאDone אאאא

ReverseאDoneK 
Doneאא،،אאא

אאאאF5 J5KE 
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 
 
 
 
 
 
 
 
 
 
 
 
 

אF5 J5WEאאא–אאא 
 

אאא> 
אאWאאTool parametersאאאאא

Contour parametersאאאK 
אאאאאאF5 J2WE 
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 
אאG code 

FT wordE 
Tool #

Kאאאא Head #

אאא Dia. offset

אאא Len. offset

אאEnd Mill Tool name

א Feed rate

א Plunge rate

אא Retract rate

א Tool dia

אאאאG 
code  

Program #

אאא Seq. start

אא Seq. inc.

א Corner radius

אא Spindle speed

אWOnא 
Off Coolant

 
אF5 J2WEאאא 
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 
אאא،אאאF5 J6KEF5 J3E

K 
 
 
 
 
 
 
 
 
 
 
 

אF5 J6WEאאא–אאא 
 

א Clearance
אא Retract

א Feed plane

א Top of stock

א Depth
א Compensation 

type
אא Compensation 

direction
א Tip comp



 262 אא 
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 
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אאא
אK XY stock to leave

אאא
אK Z stock to leave

אK Contour type
 

אF5 J3WEאאא 
 

אאאאאא
אאאאא،א،

אDoneאאאאF5 J6KE 
 
5 J1 J3אא 

אאאאא
אFאאEא

אW 
- Get tool from libraryאאאא 
- Create new toolא 
- Get operations from libraryא

א 
- Feed and speed calculatorאאאאא

K 
- Job setupאאאאK 

 
אאאאKאא
אאF5 J7KE 



 262 אא 
 אאCAD/CAM אא 

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

אאWE7 J5Fא 
 

א219א،End-mill Flat10K،א
OK،א،אאאאאא،

א،אאאאאאF5 J8KE 
אאאאאאאא

אאאאK 
 
 
 
 
 
 
 
 
 

 
 

אF5 J8WEאאאא 
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 אאCAD/CAM אא 

 
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،אאאאאאאאאאK

אאאאאאאK 
،אאאאאאאKאא

F-10EאאאDepth،אאאא
אאF5 J9KE 

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

אF5 J9WEאאא 
 

5 J1 J4אאאJobsetup 
OK،אToolpaths،Jobsetup،

אKאאF5 J10KE 
X،אYZKא

אFx-5,y-5,z0KE 
Display stockאאא

אאK 
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 
 
 
 
 
 
 
 
 
 
 
 

אF5 J10WEאאא 
 

OKאאאאאאאא،K 
 

 
 
 
 
 
 

 
 
 
 

אF5 J11WEאאא 
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 
5 J1 J5אא:Backplot 
 

אאאא
Kאאאא،אW 

(Main menu, Toolpaths, Backplot, Step , Run) 
 

אאBackplotToolpathsאאאK 
 
 
 
 
 
 
 
 

אF5 J12WEאאא 
 

،אStep
אSאא

אא،אא
אאK 

אאאRunאאR
אKאאאאK 
אDisplayאאאאF5 J13KE

אAppearance،אאאא،
אK 
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אVerbose modeאאאFG code
אאאא PostprocessorEאאאK 

אHolder،אK 
Motionא،Show toolpathא

אאVerifyא،אF5 J12KE 
 

 
 
 
 
 
 
 
 

 
 
 
 

אF5 J13WEאאא 
 
 
 
 
 
 
 
 
 

אF5 J14WE אBackplot 
 
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 
5 J1 J6VerifyW 

 
،אאToolpaths،

Operationsאא،
אF5 J15KE 

אא،אא،אא
אאKVerifyא

אKאא
אאאא

אF5 J16KE 
אK 

א،אאF5 J15WEאא 
אאא 

אאאאK
אF5 J17EאאאCNCא

G codeאאאאא
PostprocessorK 

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

 
 

 
אF5 J16WEאאVerify 
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 
 

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

אF5 J17WEאא 
 
5 J1 J7אG code 

NCINCאאא
אאCNCא 

אK 
א،אא 

אFanucW 
- Postא،אאF5 J15KE 

- אאאאF5 J18KE 
 

 
אF5 J18WEאאא 
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 JאSave NCI fileSave NC fileK 
- אאאMPFAN.PSTFFanucKEאא

Change PostKא،MAHOXZאא،
א،אאאF5 J19Eא،OpenK

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

אF5 J19WEאPosts 
 

- OKPost processing،NCI NC،
אF5 J20KE 

 
- ،אאSave،NC،

،אאSaveK  
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 
 
 
 
 
 
 
 
 
 

אF5 J20WENCI 
 

5 J1 J8NCFG codeE 
،אW 
- אא،File، 
- List،NCא

Type of file to list:”“ 
- אאאאK

אאא
אF5 J21KE 

 
 
 

אF5 J21WEאFanuc 
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אF5 J22Eא،אMAHOXZK 
 
 
 
 
 
 
 
 
 
 
 
 
 

אF5 J22WEאMAHOXZ 
 

5 J1 J9אW 
 

  א،א،אאאK
W 

FileאאKsaveFileK،אא    
“contour1.mc9”אF5 J23KE 

אאאא“mc9”אא،
אא“Save as type”K 
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 
 
 
 
 
 
 
 
 
 

 
אF5 J23 WE 

 
5 J2אאאא:Roughing and Finishing 

 
א،אא א  “Flat End Mill”10

5אK،אא
אTool WearK،،

،א،אאא
אKא،אKאאא

אאא  “Roughing”א
אאאאאאא

אא“Finishing”K 
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1W 
 
 אאW 

א“Contour1.mc9”،W(Main menu, File, Get)K 
“Specify File name to Read”אאGetאא،

FContour1EOpenKאאK

א،א،אא80٪

K 
אאאאא،אאאאאאW 

אאTop ViewK 

אאFront ViewK 

אאSide ViewK 

אאIsometric ViewK 

אאאאא
אאא،אאK 

אאאאאConstruction Planes CPאא،
אK 

 
 אא 

א“Alt + O”א“Operations manager”،
אF5 J24KE 

،אאאאאW 
1 JParametersWאאאאאאK

אאאאאאK 
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2 JאWאאאKאא
אFNumber of flutesEא،אF5 J25KE

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

אF5 J24WEאא 
 

3 JGeometryWאא
אאK 

4 Jא،אאאNCIא
K 

 
 

 
 
 

אF5 J25WEא 
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 
،אW 

 
- “Operations manager”אאאאKא

אאאאK 
- אא،אא

א،אאF5 J24KE 
א“Cancel”א،

אאK 
- “Copy after”אא

אאK 
- אאא“Move after”א

K 
אא“Copy before” “Move before”אא

אאא
אאאK 

 
- ،א

אאK 
- ،א

Kא
אאאKאא

אKאאא
RoughingאאKאאאאאא
FinishingKא،

? J?א،אF5 J26KE 
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 
אF5 J26WEאאאא 

 
- אאאאK،אא

ParametersK،אאאא“Tool parameters”
25،20אKא“Contour 

parameters”،“XY stock to leave”אא
،0.5אK 

،אאא
אא“Operations 

manager”،Xא
אNCIא،

אאKאא
אאאNCI

،אאאK
אא،א

“Associativity”?אא?،
אא

אאאא
“Regen Path”K،אאאאאא

אאK 
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 
- א،אאNCIK 

 
- ،אאאא5K

אאKאK 
 

- א،אא“Select All”א،“Backplot”K 
 
 
 
 
 
 
 
 
  
 
 

אF5 J27WEאא 
 
- א،אא“Verify”،א،

אאאKF5 J28KE 
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אF5 J28WEאאאאאאK 

 
- א1א،8،א“Part Program”،

א“Post”،אאCNCא
אK 

 
5 J3אFאE:Lettering 
 

אאאאאא
אאאאK 

אLettersאאKאא
FChainingEאK 
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2W 
 

F200x200x403Eאא،
אאאאאאK 

 
אW 

 
 200x2002K אא“Ofs ctour” Xform

א30K 
 Fillet(Main menu, Create, Fillet)אאאא،

אאRadius،6K 
 Chamfer(Main menu, Create, Next menu, Chamfer)

אאאאאאאאF5 J29KE 
 

 
 

אF5 J29WEאאא 
 

 אאWאא
אאאאא،
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 אאCAD/CAM אא 

 
 

- 119 -  

אKאאאK 
אאאאאKLettersאא

CreateKאאF5 J30KE 
 
 
 
 
 
 
 
 
 
 
 
 
 

אF5 J30WEאאא 
 

אאא“Font”אאאא، “Height”
“Spacing”אאא“Alignment”،“Letters”א

אF5 J30KEא“OK”،א
אא“Enter starting location of letters”K

אאאאאאאאK 
،אא“Bounding box”،אא

א“Bound. box”אא“Create”אא،
F5 J31KE 
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 
 
 

 
 
 

אF5 J31WEאאאא 
 

“Center Point”אאK
،א“OK”Kאא“Window”

،אאא“Done”
אKא،אא

אF5 J32KE 
 

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

אF5 J32WEאK 
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 
 אאאאFacingW 

א2،אאKא
W 

ToolpathsFace،ChainאאK
،אא“Done”K

אאא،
25א2،

אאK 
2 א 

“Top of stock”0א
“Depth”، אאאאאK 

 
 אאאאContourW 

א،אאא،“Chain”
אא“Done”Kאאא

10א، J15K 
 

 אאאאאContourW 
“Chain”אאא“Done”K

אאא2א، J5K 
 

 אא”“SAUDI ARABIAW 
“Window”“SAUDI ARABIA”“S”

“Done”Kאאא“Bull 
End Mill”1א،–0.2K 
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 אא“GOTEVOT”W 
“Window”“GOTEVOT”“G”

“Done”Kאאא“Bull End Mill”
1א،–0.2K 

 אא“COLLEGE OF”W 
“Window”“COLLEGE OF”“C”
“Done”Kאאא“Bull End 

Mill”1א،–0.2K 

 אא“TECHNOLOGY”W 
“Window”“TECHNOLOGY”“T”
“Done”Kאאא“Bull End 

Mill”1א،–0.2K 

 אא“HAIL”W 
“Window”“HAIL”“H”
“Done”Kאאא“Bull End Mill”

2א،–0.5K 
 

 אאאJobsetupW 
(ALT + J)

א
Jobsetup

“Toolpaths”K
א

אF5 J33KE 
 
 

אF5 J33WEאאאK 
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 אW 
(ALT + O)אOperations 

“Toolpaths”אא“Select all”،“Verify” 
אאKF5 J34KE 

 
 
 
 
 

 
 
 

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

 
 

 
אF5 J34WEK 

 
 NCW 

אאא“Post”
אאאK 

 אW 
א(Main menu, File, save)K 
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א 
 

אאW 
 
 Jאאא

אא
 Kא

 Jא
א

א“Ball 
End-mill”3،

א0.2א


 
100x100x253K 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

אא 
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 
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אאW 
 

 Jאאא
אא

אK 
 

 Jא
א

א 
“Ball End-mill”

3אא،
0.2

 
100x100x253K 

 
 

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

- 126 -  

אאW 
 

 JאאאאאאK 
 Jאאא“Ball End-mill”3א،

0.2א100x100x253K 
 

 
 
 

 
  

  

 



 

 

 
  

אאאא  

אאאאCCAADD//CCAAMM  


א




א
 

6
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אא 
אאRectangular Pocket  

 
אאWאא 

 
אאWאאאW 

 JאאFW1EאאאPocket tool path،
F2Eאאאא،אאאF3E

אאF4EאאאK 
 JאאRemachiningאא،

Path RegenerationאאAssociativityK 
 Jאאאאאאאאא

אאאK 
 

אאWאאאאK 
 

אאאWאאא100٪K 
 

אאאאWK 
 

אאאאW 
17 J אאאא 
18 J א 
19 J Data Show 
20 J אCNC 
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אא 

אא 
Rectangular Pocket  

 
אאW 
אאאW 

 
 אאW 

 
 JאאאPocket tool pathK 

- אאאאאאאK 
- אאא

אאK 
 

 
 אאRemachiningא،

אPath RegenerationאאAssociativityK 
 

 אאאאאא
אאאK 
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6 J1אא 
אאא،אא

אאKאאא
אאאאW 

(Main menu, Toolpaths, Pocket) 
 
 

1W 
 

100
x50x403Kא

30x15x153،
אאK 

 
אF6 J1WEאאא 

אW 
 

 J א 
א

100x502Kא
אאK

30x152
אא

אאK 
 

אF6 J2WEא 



 262 אא 
 אאCAD/CAM אא 

 
 
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 J  א 
PocketאToolpathsChain

אאKDoneאאאאא
אאאאאאK 

- ،אאאאא
“Get tool from library”Kא8אאK 

 
 
 
 
 
 
 
 

אF6 J3WEאאא 
 

  אא אא2387 א  א
477.4LKאאK 

א אאא אאא 
אאKאאK 

- ،אאא
“Pocketing parameters” 

15Depth
אא“Pocket 

type”،אK 
אF6 J4WEאאא 



 262 אא 
 אאCAD/CAM אא 

 
 
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“Roughing/Finishing parameters”א
،W 

“Zigzag”،א”  “Constant Overlap Spiral  א
אKאאW 

 
 
 
 
 
 

אF6 J5WEאאאאאא 
 

א،אאZigzagאאאKאא
K،אאאK 
"Parallel Spiral"אNCא
،אאאK 

א"Constant Overlap Spiral"،אא
אאא،אNCאK 

אF6 J1EאאאK 

אF6 J1WEאא 

FE Zigzag 
FE Constant 

Overlap Spiral 
FE Morph 

Spiral 
FE True 

Spiral 


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אאאאאא،אא
אאאאאאאאא

“Associativity”אאK 
،אאZigzag،OKK

אאאאאאF6 J1 JKE 
،אW 

 JOperationsToolpaths(Alt +O)
אא،אK 

 JאParametersאאאאא
“Roughing/Finishing Parameters”אא“Constant Overlap 

Spiral”OK א،אאF6 J6KE 
 
 
 
 
 
 
 
 

אF6 J6WEאא 
 

XאNCIK 
،א“Regen Path”א،א،

אאאF6 J1 JKEאא
אK 
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 JאאW 
אאW(Main menu, Toolpaths, Job-setup)،

אאאKא“Display stock”אא
KאאאאאX,Y,Z

א“Stock Origin”
אא

אאK،
אאאא
אאאא

אF6 J7KE 
 

אF6 J7EWאאאא 
 

 JאאW 
 “Operations manager” אאאאK

Verifyאא ،אא
אאK 

 
 JאW 

א“Operations manager”אא،
א“Post”“Change Post”אKא“Save 
NCI file”“Save NC file”אאOKKא

NCINCאא،Pocketapplication1אK 
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 
אאאא،אאאW 

 (Main menu, File, List, NC) 
אא“Specify Filename to Read”Openא

אF6 J8KE 
 
 
 
 
 
 
 
 
 
 
 

אF6 J8WEא 
 

 JאW 
אW(Main menu, File, save)Kא،א
،אאPocketK 

 
6 J2FאERemachining 

א،אאאאא
אאFFilletE

،אאא،אאאK 
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אKא
אאאאK 

אאאא
אKאאאאאאK

אאאאאKא
אאאאא

אאK 
אאאאאא

אאאאאא
אאאKאא

אאFRoughingEאFFinishingEאK 
 

2W 
אאאאא

א،אאאאKאאF6 J2KE 
 

א:φ10 א:φ8 א:φ4 א:φ2 


אF6 J2WEאאא 

 
אF6 J2Eאאאא

אאאK 
אאאאאאאK 
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 JאW 
אאPocket.mc9 (Main menu, File, Get)K

אאאאא

Kאאאא
אK 

 
 JאאOperations manager 

“Operations manager”“Alt +O”Kאא
אK 

 JאCopy operations  
،א
אאאאאאאא
אא،א

אK 
אPocket،

אאא
א،אK

אאאW“Copy after”א
א،אF6 J9KE 

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

      אF6 J9WE 
 

אאא،א
אאRemachiningא،F6 J10KE 
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 
 
 
 
 
 

אF6 J10WEאא 
 

א،אאאא
Kאא12KאParametersאא

אאאKparameters  Tool،אא،
F6 J11KE 

 
 
 
 
 

אF6 J11WEאאאא 
 

אF12Eא،אאKאXאא
אא،NCIא،Regen path،

אאאאK،אאאאParameters
אאאOperations manager،Tool parameters،

،2אKPocketing parameters،
RemachiningאPocket typeא،F6 J12KE 
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 
 
 
 
 
 

אF6 J12WEאא 
 

אRegen pathאאK
א،אKא

،אאא،אW 
 JStandardWאאFאKE 

Facing -Wא 
Island facing -WאK 
Remachining -W 

Open -WאאK 
 

 JאBackplot 
אאאאBackplotאא

VerifyאאSelect allKא
PocketRemachiningK 

 
 Jא 

אאNCאאאאK 
 
 
 
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6 J3אאאRectangular Pocket with Islands 
אאא

א،IslandsKאא
אאK 

 J  א 
אאF6 J13Eאאאא،

א2“אD Wireframe modeling”א،F6 J14KE
אאאאKא

א“Solid modeling”אK،
،אאאאא

אאK 
 

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

אF6 J13WEא 
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אאאאF6 J14KEאא
אאאK 

 
 

 
 
 
 
 
 
 

 
 

 
 

אF6 J14WEא 
 

 J  אאאW 
אאאא

אא،אא،אK
אאאאאא

אKאW 
(Main menu, Toolpaths, Pocket)،

،אFאאE،א“Area”א
אאאאאאK

אאאאאאאK
،אאא“Done” Kאאא
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 אאKא“Tool parameters”א،“Flat 
End-Mill”15אא،K“Pocket 

Parameters”א، J20אא“Pocket type”א
“Island facing”א،F6 J15KE 

 
 
 
 
 
 
 
 
 

אF6 J15WEאא 
 
 

،א"Facing”א
אF6 J16KE 

 
 
 
 
 
 
 
 

אF6 J16WEאאא 
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אא“Facing”W 
- Overlap percentageWאאאאאאאK

אאK 
- Overlap amountWאאK 

 JApproach distanceWאאK 
- Exit distanceWאK 
- Stock above islandsWאאK 

 
אא،א J5אK 

 
 J   

אW(Main menu, Toolpaths, Operations, Backplot)،
F6 J17KE 

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

אF6 J17WEאאאK 
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א،אF6 J18KE 
  
  

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

אF6 J81WEאאאK 
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א  
 

  

אאW 
 

א
F40x40x10

3E
200x200x403

אאK
אאא“Grid”

אאK 
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אאW 
  

א
F40x30x10

3E
200x200x

403א
אKאאא

“Grid”א
אK 

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

 
 
 
 
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אאW 
 

א
F40x30x103E

 
200x200x403

אאK
אאא“Bolt circle” 

אאK  
  
  
  
  
  
 
 
 
 
 
 
 
 
 
 
 
 

  
  



  

 

 
  

אאאאאאאא  

אאאאCCAADD//CCAAMM  




א


א
א


א

 

7
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 
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אא 
אאאאCircular Toolpaths and Holes 

אאWאאאK 
 

אאWאאאW 
 JאאאFW1EאאאאCircular pocket،

F2Eאאאאאאאאא،
F3EאאאאF4EאK 

 JאFW1EאאSlot،F2Eא
،אאF3E،אאאF4Eאא

F5EאK 
 Jא FW1EאאHole،F2Eא

Auto drillאא،Grid & Bolt circle،F3Eא
אאא،אאאF4Eאא

F5EאK 
 

אאWאאאאK 
 

אאאWאאא100٪K 
 

אאאאWK 
 

אאאאW 
21 J אאאא 
22 J א 
23 J Data Show 
24 J CNC 
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אא 
אאאא 

Circular Toolpaths and Holes 
 

אאW 
 

אאאW 
 

 אאאW 
 Jאאאא  Circular pocket 
 JאאאאאאאאאK 
 JאאאאאK 

 
 אW 
 J אאSlotW 
 J אאאאאאK 
 J אאאK 

 
 א W 
 J אאHoleא،Auto drill،

אאGrid & Bolt circleK 
 J אאאאאאאK 
 JאאאK 
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אאאאא،אאאאK
אאאאאא

אאאKאאאא
“Circular Toolpaths”אאא“Circular Pocket”א“Slot”א“Drill”

K 
7 J1אאאCircular Pocket 

،אאאאאאא،אא
אאאאאאאאא“Toolpaths”K

אאW 
(Main menu, Toolpaths, Next, Circ tlpths, Circle Mill) 

 
 1W 

אא100
25،،
200x200x1003،א

אK 
 
 
 

 
אF7 J1WEאאאאא 

 אW 
 J  א 

א200x2002 אא  Kאא
100א،א،א

אאאאא“Circle mill parameters”אאא “Job 
setup”K 
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אW 
 ToolpathsאאK

Toolpaths،Next אאא
אאK“Circ tlpths”אF7 J2KE

“Circle mill”“Point manager”K
אא

אF7 J3KE“Entities”، 
“Enter drilling entities”אF7 J4KEאF7 J2EWא

 
אאאאאאאאא

Kא“Chain”אאK 
                                                                  

 
 
 
 
 
 
 

אF7 J3WEאאF7 J4WEא 
 

אאא“Done”א
“Circle mill parameters”אאאא،

אK،א“Flat End mill”25Kא
25FאKE 
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 
 
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“Circmill parameters”אא
“Roughing”“Depth cuts”א،F7 J5KE 

 
 
 
 
 
 

אF7 J5EWאאאאאא 
 

אאאW 
Depth cutsWאאאFE

אאאאאאאאFZKE 
RoughingW،אאאאא

אNCאאאK
אאאאאא“Multi passes”K 

Multi passesWאאאFE
אאאאאאאFXYKE 

 
،אא،אא

אא5אK
،אאאאאא

אKא،אאאא“Depth cuts”5
“Max rough step”א،“OK”א،

F7 J6KE 
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 
 
 
 
 
 
 
 

אF7 J6EW 
 

אא“Roughing”،אאא
אאאXYא

א“Stepover”50٪א،F7 J7KEא“OK”
א“Circle mill parameters”K
 
 
 
 
 
 
 
 
 
 
 

אF7 J7EWאאאא 
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 
 
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 JאאW 
“Job setup”א200200100אאX

YZKאאאאאא
אאK 

 
 Jאאא 

אאאאאK
אK 

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

אF7 J8WEאאאאא 
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 
 
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 
 
 
 
 
 
 
 
 
 
 

אF7 J9WEאאאאא“Roughing” 
 

 
 
 

 
 
 
 
 
 
 
 
 

אF7 J10WEאאאאאאing”“Rough 
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 
 

- 155 -  

7 J2אSlot 
אאאKא

אאאאאK
אא،אאאK 

אא،אאK
אא،אאא

אKאאW 
(Main menu, Toolpaths, Next, Circ tlpths, Slot mill) 

 
 1W 

א5030א30،
א،200x200x1003א،F7 J10KE 

 
 
 
 
 
 
 
 

 
    

 
 
 

          אF7 J10WEאאא 
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 
 
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אW 
 

 JאW 
א200x2002 אא  Kאא50

x302א30KאK
،אאאאא“Slot 

parameters”אאא“Job setup”K 
 

 J  אW 
א“Slot mill”אאא،א

אChainK“Slot mill parameters”אא،“Tools 
parameters”א15K אא“Slot 
parameters”، J15אאKאאא

“Rough/finish parameters”“Ramp entry”50٪א
“Step over”אא“OK”K 

 
 JאאW 

“Job setup”א20020015אאX
YZKאאאאאא

אאK 
 

 JאאאW 
אאאאאאK

אאF7 J11EF7 J12KE 
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 
 

 
אF7 J11WEא 

 
 
 
 

 
 
 
 
 
 

אF7 J12WEא 
 
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7 J3אDrilling 
אאאKאא

אאאאא
אאKאאDrill א

،אאאאאא
،אאאאCNC

Drilling”“،FאEBoring”“،FאE “Reaming”،
אTapping”“Kאאאא

אאאא،Kאאאאא
אW 

(Main menu, Toolpath, Drill) 
 

،אאאW 
אW، 

 
(Main menu, Toolpaths, Drill, Patterns, Grid ) 

 
אאW 

(Main menu, Toolpaths, Drill, Patterns, Bolt circle ) 
 

אאאאאK 
 

7 J3 J1אאWאא 
410אF7 J13E،

100x50x403K 
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 
 
 

 
 
 
 
 
 
 
 
 

אF7 J13WEאא 
 

W 
אאKא

אK 
 

 J  א 
א100x502 אא  K

אא10אK،אא
אאא“Drill parameters”אאא“Job setup”

אאאאK 
 
 JאW 

 J“Drill”“Toolpaths”K 
 J“Entities”“Drill”אא“Done”K 
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 
 
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 J“Manual”אאאאאK
Kאאאאאאאאאא

אאאFZ70Z35EאFZ70Z15KE 
 Jא“Backplot”“Esc”

“Drill”K“Done”אאאאא“Simple drill- no peck”K 
 Jא“Drill”10א“Tool parameters”K 
 J א J40“Depth”א“Simple drill- no peck”K 
 Jא“Tip comp”،אK

אאאאאאאF7 J14KE 
 
 
 
 
 
 
 
 

אF7 J14WEאא 
 

 JאאW 
“Job setup”א1005040אאX

YZKאאאאאא
אאK 

 JאאאW 
אאאאאאK

אאF7 J15EF7 J16KE 



 262 אא 
 אאCAD/CAM אאאא 

 
 
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 
 

 
 
 
 
 
 
 
 
 

   אF7 J15WEא 
 
 

 
 
 
 
 
 
 
 

אF7 J16WEא 



 262 אא 
 אאCAD/CAM אאאא 
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 
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1אW 
אאא،אאK

אאאא
א“Manual”،“Drill”K،אא

אאאאK 
 

2אW 
אא،אW 

אא“Spot drill”א،א
אא“Pre- drilling”אאאא

אKאאאא“Auto drill”Kא
אאאאא

אאK،אאא
אאא،אK 

 
7 J3 J2אאW“Auto drill”W 

אאF7 J17E،10
20K 

 
 J  אW 

א400x4002 אא Kא
10،א،אאאא 

“Drill parameters”אאא“Job setup”א
אאאKאאא20K 
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 
 
 
 
 
 
 
 
 
 
 
 
 

אF7 J17WEאא 
 
 JאW 
 J  “Auto drill”אאאKאאאאW 

 
(Main menu, Toolpaths, Next menu, Circ tlpths, Auto drill) 

 
 Jאאא“Auto drill”“Entities”،א

אאאKא“Done”K 
 J،אאאאF7 J18KE 
 Jא“Tool parameters”،א“Finish tool type”K

אאאאא“Tap RH Fine”
א،אF7 J18KE“Generate spot drilling operation”،

אא5א“Maximum tool depth”5אא
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 
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“Default spot drill diameter”Kא،א“None”
אwith the spot drill”“ChamferingK 

 Jאא“Depths, Group and Library”א30א“depth”
“Tip comp”א،F7 J19KE   

 Jא“Pre-drilling”“Generate pre- drill operations”5א
“Minimum pre-drill diameter”אאא 

“Pre-drill diameter increment”אאאא،
F7 J20KE 

  
 

 
 
 
 
 

 
 
 
 

אF7 J18WEאאAuto drill 
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 
 
 
 
 
 
 
 
 
 

אF7 J19WEא…”,“Depths 
 

 
 

 
 
 
 
 

 
 
      אF7 J20WEאdrilling”-re“P 

 
אאא،אא

א،אאאאF7 J21Eאא،
Auto drill،אאא

אK 
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אאאאPre-drilling،
K 

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

    אF7 J21WEאאא 
 

 J ،אאאאאא
א“Finish tool type”אאא“Reamer”KF7 J22E

אא“Auto drill”K 
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 
 
 

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

 
   אF7 J22WEאאא 

 
 
 JאאW 

“Job setup”א40040030אאX
YZKאאאאאא

אאK 
 

 JאאאW 
אאאאאאK

אאF7 J23EF7 J24KE 
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 
 
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 
 
 

 
 
 
 
 
 
 
 

     אF7 J23WEא 
 

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

אF7 J24WEא، 
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 
 

- 169 -  

7 J3 J3אאWאא 
אW 

 
 J W 
 

(Main menu, Toolpaths, Drill, Patterns, Grid) 
 
 JאW 
 

(Main menu, Toolpaths, Drill, Patterns, Bolt circle) 
 

،אאא،א
אאאKאאא

אא“Auto drill”אאW
“Grid”“Bolt circle”אא

Kאאאאא
אאאאאK 

 
1W 

9א203325
אאF7 J25KEאא:100x100x

103K 
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 
 
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 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
אF7 J25WEא 

 
אW 

 JאאW100x1002K 
 J“Grid”(Main menu, Toolpaths, Drill, Patterns, Grid)K 
 JאFX= 25, Y=25Eאאאאא 

אא،אאK 
  
  

 
 
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 
 
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 
 J 3אאX25אאא،

אאא،אK 
  

 
 
  

 Jא،3אאY25א
אאא،אאK 

 
 

 
 
 Jא،אאאא

אאאK 
 
 

 
 
 
 J“Done”אא،“Simple drill…”،

“Spot drill”5 J5K 
 Jאאא“Pre drilling”אא

א20א5א،F7 J26KE 
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 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

אF7 J26WEאאא 
 
 

،אאא“Backplot” “Verify”
F7 J27EF7 J28KE 
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 
 
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 
 
 
 

 
 

 
     אF7 J27WEאא 

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

אF7 J28WEא 
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2W 
8א20א40

אא:100x100x103אא،F7 J29KE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

אF7 J29WEאא 
 

אW 
 JאאW100x1002K 
 J“Bolt circle”K 
 JאאFX= 50, Y=50Eאאאאא

אאK 
 J35،אאאK 
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 
 J،0א45א

א8אאK 
 J“Done”אא،“Simple drill…”،

“Spot drill”5 J5K 
 Jאאא“Pre drilling”אא

אא205،א1K 
،אאא“Backplot”“Verify”

F7 J30EF7 J31KE 
 
 

 
 
 
 

 
 
 

 
 

 
 
 

אF7 J30WEאא 
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 
 
 
 
 
 
 

אF7 J31WEאא 
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א 
 

אאW 
 

אאאאאK 
אK 

 
 

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

 
 

 
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 
אאW 

 
אאאאאK 
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 JאPostprocessorאאCNCK 
 JאCNCאK 
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 
אא،אאאא

אKאאאאאאאאאאF
אאEאאאאאא

KאאאאWא
אאאאאאאאא

אKא،אאK 
 
8 Jאאא 

אאאאאאא
ToolpathsאF8 J1KEאאאא

אאWF،אא(Main menu, ToolpathsK 
 

 אF8 J1EאאאאK 
 
 
 
 
 
 
 
 
 

אF8 J1WEאToolpathsאא 
 

אF8 J1EאאאאאToolpaths
אאאK 
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 
אאWאאא

אאאאאאK wNe

אאאאאא
אאאאאK uickQ

אא ceaF
אאאאא oughR
אאאא inishF

א rooveG
א rillD

אאא perationsO
אאאW،א،א،

،אKKK Job setup 

אא ext menuN

אאNCI nual entaM

א hreadT

א utoffC

אאאאאא nnedaC

K ointP

א isxa-C

W،א،אאKKK Misc. Ops

אאאא ormfTrans

א illM

אF8 J1WEToolpaths 
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8 J1אא 

אאאאKאאא
אאZאאXFDאאKE 

 
 
 
 
 
 
 
 
 
 
 
8 J2אאאאFacing 

אאאאאאאאאא
אאKאאאא
אKאאFאאE،

א“Centering”FאEאאא
אאK 

אKא1אאא
אאK،א6161

K 
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8 J2 J1אW 
،אאאא

אK،א
אK 

אאא،אF8 J2KE 
 

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

אF8 J2WEא 
 
8 J2 J2אא 

אאF8 J2Eאא،30
א15Kאאאאאאא

אFאEאאאZא،
אאאאאאאאאאK 
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 
אאא،אאאW 

א“Multi”אאW 
(Main menu, Create, Line, Multi)، 

אאW 
 
 
 

،אאאאא“A”W(60,0) 
  
  

 
 
 

אאW 
 

 
 
 

אאאABאא“B”W(60,30) 
 
 
 

אא“C”אאBCW(30,30) 
אא“D”W(30,60)K 

אאאDEאא“E”W(0,60) 
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8 J2 J3אאJob setupW 
“Job setup”(Main menu, Toolpaths, Job setup)א،

“General”“Boundaries”אF8 J3KE 
 

 
 
 
 
 
 
 
 
 
 
 

אF8 J3WEאאא 
 

א“Boundaries”،“Stock”“Parameters”
אK“Bar Stock”אF8 J4KE 

 
 
 
 
 
 
 
 
 

אF8 J4WEאאא 
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אאאאא“OD”
אאא“ID”א“Length”אאא“Base Z”K

אאא“Make from 2 points”K
א،אא،אא،F8 J4KE 

 
8 J2 J4א“Face”W 

אא“Face”W(Main menu, Toolpaths, Face)K
אאאאא،אאאאK

KאאאWא“Tool 
parameters”א“Face parameters”א،

F8 J5KEא“Tool parameters”אא،
א،אאאאא

אאאאKא
אאאא

א،F8 J6KE 
 
 
 
 
 
 
 
 
 
 

אF8 J5WEאא“Face” 
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 
 
 
 
 
 
 
 
 
 
 
 
 

אF8 J6WEאא 
 

אאF8 J6E،W 
 
- “Type – General Turning  ”WאאW

אאאGeneral turning ،אThreading،אאGrooving/ 
Parting ،אBoring Bar،אאאאאDrill/Tap/Reamer،

אCustomK 
-  “Inserts”Wא،אF8 J7KE 
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 
 
 
 
 
 
 

 
 
 

אF8 J7WEאאא 
 
- “Holders”Wא،אאF8 J8KE 
  

 
 

 
 
 
 
 

 
 

 
אF8 J8WEאאאא 
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 
 
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- “Parameters”W،אאאאאא
אאאאאSpindle speed”“

א“Feed rate”K 
 
8 J2 J5אא 

אאאאאK“Operations 
Manager”אאא،“Select all”Verify”

K 
 

8 J2 J6NC 
א

אK“Post”א“Post processor”K 
 
8 J2 J7NC 
א

،אW
“NC”אאW

(Main menu, File, List, 
NC)אא،

א
“Face1.nc”،

אF8 J9KE 
 

אF8 J9WEא 
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> 
אאא،א

אMastercam ResellerK 
 

8 J2 J8אFile save 
אאאאW(Main menu, File , save) 

אאאא“save”אאאא،
אא،אאא“Save”K 

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

אF8 J10WEא 
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 
 
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8 J3אאאאאRoughing 
אאאאאW(Main menu, File, Get)אא،

“Face1”א“Specify File Name to Read”K 
 

8 J3 J1א“Rough” 
“Toolpaths”،“Rough”אא

،אאא“Chain”א“Partial”א
Kא،CDאאAB

אאאK“Done”אא
אאאאF8 J11KE 

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

אF8 J11WEאאאאא 
 

א“Tool parameters”א“OD ROUGH RIGHT”
אאאאאK 
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 
 
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 
אא“Rough parameters”W 

- אא“Depth of cut” 2.0“Equal steps”
אאאאK 

- אאאאX Zא0.2
”Stock to leave in X”“Stock to leave in Z”א،F8 J12KE 

 
 
 
 
 
 
 
 
 

אF8 J12WEאאאאא 
 

- “Computer”אא“Right”،אא
אF8 J13KE 

 
- אאא“OK”א،א،

אאאאF8 J14KE 
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 
 
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 
 

 
 
 
 
 
 

 
 
 
 
 

אF8 J13WEאאא 
 

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

אF8 J14WEאא 
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 
 
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 
8 J3 J2אא 

“Operations Manager”אא،“Select all”
“Verify”KF8 J15KE 

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

אF8 J15WE–אאאא 
 

8 J4אאאאFinishing 
אאאאאאאK 

- “Operations manager”אא(Alt + O)
אK 

- אא،אאאאא
אאא“Copy after”K 

- אאא“Finish”K 
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- א“Parameters”אאא،W 

אאא“OD FINISH RIGHT”Kא“Stock to 
leave in X”“Stock to leave in Z”Kאא“OK”Kא

אאK،אאאא0.01
אאאאK 

- אא“Select all”،“Regen Path”
،אאאא“Verify”אאK

אF8 J16KE 
 
 
 

 
 

 
 

 
 

 
 
 
 

אF8 J16WE–אאאאאא 
 



  

 

 
  

  אאאאאאאאאאאאאא

אאאאCCAADD//CCAAMM  


א

א
א

א





א


א


א
 

9
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אא 
א אאאאאא  

 Threading & ID turning   &Grooving 
 

אאWאאאאאאאאK 
אאWאאאW 

 JאGroovingWF1Eאאא
א،אאאאF2E،אאאF3E

אK 
 JאאOD ThreadingWF1Eא אא

،אאאאאאF2Eא
،אאאF3EאאאF4E

אK 
 JאאאאID TurningWF1Eא אא

אאאאא،אF2Eאאא
אא"Face Drill"،F3Eאאאאא"RH Tap"

אאאאאK 
אאWאאאאאאאאאK 

אאאWאאא100٪K 
אאאאWK 

אאאאW 
29 J אאאא 
30 J א 
31 J Data Show 
32 J אCNC 



 262 אא 
 אאCAD/CAM אאאאאאא

 
 

- 199 -  

אא 

א אאאאאא  
 Threading & ID turning   &Grooving 

 
אאW 
אאאW 

 
 אGroovingW 
 J אאאאא

אאאK 
 J אאאK 
 J אK 
 

 אאOD ThreadingW 
 J א אאאא

אאאאK 
 J אאאאאK 
 J אאאK 
 J אK 
 
 אאאאID TurningW 

 Jאאאאא
אאאאK 

 Jאאאאא"Face Drill"אא،
אאא"RH Tap"אאאאאK 
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 
 
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9 J1אGrooving 
 

אאאW(Main menu, Toolpaths, Groove) 

 
1W 

אאאF9 J1Eאא
10570K 

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

אF9 J1WEא 
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 
 
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אW 
1K אא،א100א105،

אאאאאא5K 
2K אא65א70א،

אאאK 
3K אאאאאK 
4K אאאGroovingK 

 
9 J1 J1אW 

א،אF9 J2KE 
 

 
 
 
 
 
 
 
 

אF9 J2WEא 
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 
 
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9 J1 J2אאא 
אאאW 

אאאאFace،אאאאאRough،אאא
אFinish א،אGrooveK 

 
9 J1 J2 J1אאאאW 

FaceToolpaths،
אאאאאאא

א“ROUGH FACE RIGHT”
אאא100“Finish 

Z”אאK 
אא

אאאאאאאK 
 

אF9 J3WEאאאאאאא 
 
9 J1 J2 J2אאאאאW 

אToolpaths،Rough،ChainPartialא
אKאABאאאTUא

 DoneKאאאאאאאא“OD ROUGH 

RIGHT”אאא0.2“Stock to leave in X”“Stock to 
leave in Z”אאאאא،K 
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 
 
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 
9 J1 J2 J3אאאא 

אToolpaths،Finish،ChainPartial
אאKאABאאאTUא

 DoneKאאאאאאא“OD 
FINISH RIGHT”אאא0“Stock to leave in X”

“Stock to leave in Z”K 
 
9 J1 J2 J4אא 

אToolpaths،Grooveא،אW 
 

 
 
 
 
 

אF9 J4WEא 
 

- 1 pointWאא
אK 

  
  
 

- 2 pointsWא
אK 

 
 
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 
 
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3 Lines-Wא 
אK 

 
 

 
 

 
- ChainWא 

אK 
 
 

אאאא،אKKאאF9 J2E،
F HאאJL אאא

NPאאKאאאEsc
א،אאאאF9 J5KE 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

אF9 J5WEאאא 
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 
 

- 205 -  

א،אאאאא“OD GROOVE CENTER”،
אאאאאKאא

אאאאאאא“Groove shape 

parameters”،אF9 J6EK 
 

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

אF9 J6WEאאא 
 

،אא“Groove rough parameters”“Groove finish parameters”א
אאא،אאאאF9 J7EF9 J8Eאא،K 
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 
 

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

אF9 J7WEאאאאא 
 
 

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

אF9 J8WEאאאא 
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 
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9 J1 J3אW 
“Operations manager”א“Verify”K

אאF9 J9KEאF9 J10Eאא
KאGrooveapplication1K 

 
 

 
 
 
 
 
 
 
 

 
 
 
 

 
 

אF9 J9WEא 
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אF9 J10WEא 
 

9 J2אאOD ThreadingW 
אאאW 

(Main menu, Toolpaths, Thread) 
 

1W 
،אאאא

א(M30x2)302K 
 

אW 
א(Main menu, File, Get)אא،Grooveapplication1K 
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9 J2 J1אאW 
אאToolpaths،Threadאאאא

אF9 J11KE 
 
 

 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 

 
 

אF9 J11WEאאא 
 

א“Tool parameters”אאאא
KאאאK 

 
9 J2 J2אW 

אא“Thread shape parameters”א
F9 J12KE 
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 
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אF9 J12WEאאא 
 

2“Lead”“mm/thread”Kאאא
אא9877א“Start position”“End position”K

אאא“Select from table”W 
א،אא“Basic major”א“Lead”

אאא،א“Thread form”K 
،א“Metric M profile”א

אא“Thread form”אא“Acme 
general purpose”“American Pipe Threads -NPT ”א،F9 J13KE 
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אF9 J13WEאא 

 
9 J2 J3אאאW 

“Operations 
manager”،אא
“Select all”،
“Verify”אאK 

 אF9 J14Eא
אאK 

 
  
  

אF9 J14WEאאא  
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9 J3אאאאW 
،אא،אאאא

אאאK 
 

1W 
אאאF9 J15Eא25

50Fφ5Eאאא
אA37.5Kא

FAluminum 2024E104108K 
 

 
אF9 J15WEא 

 
אWאא،א100א104،

אFאאEאאא4K 
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 
 
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אא100א108א،
אאאK 

אאאאאK 
אאDrillK 
אאאאאאאאאC-

axisK 
 
9 J3 J1אW 

אZא،
אF9 J16KEאאאאא،

אK 
 

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

אF9 J16WEא 
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 
 
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9 J3 J2אאW 
אאאW 

אאאאFace،אאאאאRough،אאא
אFinish ،אאCentral Drill،אא،،א

אאאRH TappingK 
 
9 J3 J2 J1אאאאאאאאאאW 

אאאאאאאאK 
 
9 J3 J2 J2אאDrillW 

אאאאאאאא
W(Main menu, Toolpaths, Drill) ،אאאאאא

אאF9 J17KE 
 

 
 

 
 
 
 
 
 

 
 
 

אF9 J17WEאאאא 
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 
 
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א"Tool parameters"א،"Center Drill"א،6،K
א"Simple drill-no peck"א،F J3Eאא

אאFX=0, Z=100Eאא،
אF9 J18KE 

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

אF9 J18WEאאאא 
 

אא25א،Drill
F6–9 J15 J25KEאא

Kאאא 
א"Operations"א،4אKא

א"Parameters"אKאאאאאא
 NCIKאאאF9 J19EF9 J20KE 
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 
 
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 
 

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

אF9 J19WEאאא 
 
 
 
 
 
 
 
 
 
 
 

אF9 J20WEאאאא 
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 
 
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9 J3 J2 J3אאאאPatternFace Drill 
אאאאאאאאאא

W 
(Main menu, Toolpaths, Next Menu, C-axis, Face Drl, Patterns, Bolt Circle) 

 
אאאא،אאאW 

 
 

 
אאF0,50E،،אא37.5،

אאK 
 

 

אאא

אאא
אאא

אKא045אאאK 
 

Wאא،8אאא 
 
 
 

،אא،5 J2.5K 
אאא،5 J10K،

אא،א"RH Tap "6 J10K
אאאאF9 J21KE 
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 
 
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 
 

 
 
 
 
 
 
 
 
 

אF9 J21WEאאא 
 

9 J3 J3אאאW 
“Operations manager”،אא“Select 

all”،“Verify”אאKKF9 J22Eאא
אK 
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 
 
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 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

אF9 J22WEאאא 
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 
 
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א 
אאW 

אאאאאא
11272K 

 
 
 

  
  
  
  
  
  
  
  
  
  
  
  

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

  



 262 אא 
 אאCAD/CAM אאאאאאא

 
 
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אאW 
אאאאאא

9272K 
  

  
  
  
 
 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  



  

 

 
  

אאCCNNCC  

אאאאCCAADD//CCAAMM  








א







C
N

C
 

10
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 
 
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אא 
אCNC 

 
אאWאCNC אאאאK 

 
אאWאאאW 

 JאאאLCNCא،
אאK 

 JאאPCCNC RS- 232
USBK 

 Jאאא אאאאאCNCK 
 

אאWאאאאK 
 

אאאWאאא100٪K 
 

אאאאWK 
 

אאאאW 
33 J אאאא 
34 J א 
35 J Data Show 
36 J CNC 

 
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אא 

אCNC 
 

אאW 
 

אאאW 
 

 אאאLCNC،
אאאK 

 
 אאPCCNC RS- 232

USBK 
 
 אאא אאאאאCNCK 
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אא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K 

אאאאאאא،א
א،אאאNCא

אאCNCאאאא،K 
 
10 J1אNCCNC 

אאLאאאאא
אאNCאאא،

CNCKאאאאאאL
א،K 

 
،אאW 

 
 אאאW 

אFloppy diskאאא،
אאאאK،א

אאאLאExternal Input/Output Device
Handy FileKאאאCNCRS-232-CK 

 
 אאW 

אNCCNC RS-232-Cא
אאאאL،CNCKא

אאPCCNCK 
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 אאW 
 אאLANא،CNCאאאServerK 

 
10 J2אאCNC 

NCאאא،א،
אאאאFאWFanuc0KE

אאאW 
 . RS-232-Cبل ي باستخدام آCNC ماآينةيتم ربط الحاسوب ب .1
2K אאאאאא

אBaud rateKא
אאאK 

3K אא–אאא J 
“Communic”אא“File”אא

אK 
4K א“Communic”אאF10 J1KE 

 
 
 
 
 
 
 
 
 

 
 

אF10 J1WEא 
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אאאאאאאW 
”Baud rate”WאF4800 Bits/sE 

”Port”WאCom1 
”Format”WאASCII 

”EOL delay”Wא
אא،אK 

”Handshaking”W–אא،אא
אאK 

”Echo terminal emulation”W،
אאאאאK 

”Display to screen”WאאK 
”Read PST parameters(q. 80-89)”Wאאאאא

אאאאאא
8089K 
 

5K א،אאאSendאReceive
אKTerminal

אאאאK 
 

WאאאContour1K 
אאאאF10 J1E،CNC

،אSendK“Specify File Name to Read”،
אאNCא،אF10 J2KE،אאא
Contour1א،Open،אאא،

אF10 J3KE 
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אF10 J2WENC 

 
 

 
 

 
 
 
 
 
 
 
 
 

אF10 J3WEא  
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 אאCAD/CAM 

אא 

 
 

  

אאא 
1- Mastercam Version 9 Mill/Design Tutorial
(Metric version)
2002 CNC Software, Inc.


2- Mastercam Version 9 Lathe Tutorial
(Metric version)
2002 CNC Software, Inc.

 
א 

 
3- Mastercam Mill Training Tutorials V9
S. Carroll and M. Lendel
In-House Solutions Inc.

 
4- Mastercam Lathe Training Tutorials V9
S. Carroll and M. Lendel
In-House Solutions Inc.

5- R. Bedri : "Advocating the Substitution of the CNC2 Course by a 
CAD/CAM course in the Production Curriculum", Conference 
proceedings Vol. III, , pp126-133, The Fourth Saudi Technical 
Conference and Exhibition, Riyadh 2-6/12/2006.

א 
 

6 JאאאאCNC 
–א2006K 
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א 
 

אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKi 

אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKix-iv 

אאWאאExploring Mastercam  
אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK1

1 J1Mastercam 9 KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK2
1 J2אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK3
1 J3אאInterfaceKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK3
1 J4אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK5
1 J5אאMain MenuKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK7
1 J6אאSecondary MenuKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK9
1 J7אאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK9
1 J8MastercamKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK11
1 J9א 

CAD/CAM applicationsImporting Files fromKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK12

 
אאWאBasic Design  

אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK17
2 J1אאWork Coordinate System – WCSKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK18
2 J2אאConstruction Plane –CplaneKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK18
2 J3אאאCreating FunctionsKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK19
2 J3 J1PointKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 21
2 J3 J2LineKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 33
2 J3 J3ArcKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK40
2 J3 J4RectangleKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK46

 
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אאWאDelete & Selection Method  
אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK51

3 J1אאDeleteKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 52
3 J2אSelection methodsKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 53
ChainKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK53אאא

אאאWindowKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK56
אאאAreaKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK59
אאאOnlyKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK60
אאאAllKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK60

 
אאאWא& TransformationsModifications  

אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK62
4 J1אא   Modification FunctionsKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK64
4 J1 J1אאאFillet Function KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 65
4 J1 J2אTrim Function  KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK66
4 J1 J3אBreak Function   KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK70
4 J1 J4אJoin Function   KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK71
4 J1 J5אExtend Function  KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK71
4 J1 J6אDrag Function   KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK72
4 J2אאאXform (Transforms)   KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK73
4 J2 J1אאMirror Function KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK74
4 J2 J2אRotate Function  KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK75
4 J2 J3אLScale Function   KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK77
4 J2 J4אאTranslate Function  KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK78
4 J2 J5אאאאOffset Function   KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 82
4 J2 J6אאOfs ctourKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK83

 
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אאWא אoperations  in Mill9Programming milling 
אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK85

א KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK86
5 JאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 86
5 J1אContourKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK88
5 J1 J1אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK90
5 J1 J2אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK90
5 J1 J3אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK94
5 J1 J4אאאJobsetupKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK96
5 J1 J5אאBackplotKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK98
5 J1 J6VerifyKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK100
5 J1 J7אG codeKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK101
5 J1 J8NCFG codeEKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK103
5 J1 J9אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK104
5 J2אאאאRoughing and FinishingKKKKKKKKKKKKKKKKKKKKKKKKKKKKK105

אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK106
5 J3אFאELetteringKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK111

אאאאFacingKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK115
אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK119

 
אאWאאRectangular Pocket   

אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK122
6 J1אאRectangular PocketKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK123

אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK124

6 J2FאERemachiningKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK128
אCopy operations KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 130

6 J3אאאRectangular Pocket with IslandsKKKKKKKKKKKKKKKKKKKKK132
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אאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK134

אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK138
 

אאWאאאאCircular Toolpaths and Holes 
אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK141

7 J1אאאCircular PocketKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 142
 JאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK142

 JאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK143
7 J2אSlotKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 148
7 J3אDrillingKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK151
7 J3 J1אאWאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK152
7 J3 J2אאW“Auto drill”KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK155
7 J3 J3אאWאאGrid & Bolt circleKKKKKKKKKKKKKKKKKKKKKKK 162

אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK170
 

אאWאא אProgramming turning operations in Lathe9  
אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK173

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 174
8 JאאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK174
8 J1אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK176
8 J2אאאאFacingKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK176
8 J2 J1אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK176
8 J2 J2אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 177
8 J2 J3אאJob setupKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK179
8 J2 J4א“Face”KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK180
8 J2 J5אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK183
8 J2 J6NCKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK183
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8 J3אאאאאRoughingKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK185
8 J3 J1א“Rough”KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK185
8 J4אאאאFinishingKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK188

 
אאWא אא אאאא 

 Threading & ID Turning  ,Grooving 
 

אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK190
9 J1אGroovingKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK191
9 J2 J2 J3אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK194
9 J2 J2 J4אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK198
9 J2אאOD ThreadingKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK199
9 J2 J1אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK200
9 J2 J2אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK200
9 J2 J2 J4אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK202
9 J3אאאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK203
9 J3 J2 J2אאCentral DrillKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK205
9 J3 J2 J3אאאאFace Drill Bolt CircleKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK208

אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK211
 

אאWאCNC  
אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK213

10 J1אNCCNC
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

214

10 J2אאCNC
KKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

215

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK217
  
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אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK218
א  



 

  

 
 

 

 

 

 

 

 

 

 

 


