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א(CAD)Computer Aided Designאא 
Computer Aided Manufacturing (CAM)K 

אאא2002אא،CNC Software, 
IncKMicrosoft WindowsK 

אאLCADCAMאMastercam،
אF1 J1KE 

 
אF1 J1WEאאLא 

אא אא אאא 

BobCAD-CAM V21BobCAD-CAM 
2, 3 & 4 
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א 
א 

Mastercam X CNC Software, Inc 2, 2.5,3, 4,5 + 
אא 

א 
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ArtCAM Pro Delcam plc. 3 & 4 
Proprietary 

 

Surfcam Surfware 
2,3,4 & 5 

 

אא 
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 Nurbs 

Advanced System 
3000 CamSoft Corp. 

 
2, 3, 4 & 5 

 
Nurbs 

FeatureCAM 
(FeatureMILL, 
FeatureTURN) 

Engineering 
Geometry Systems 2.5 & 3 
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AlphaCAM Licom Systems 2,3,4 & 5 Nurbs 
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W 
אא2000אאאאאא

،אאאאאW 
1 J אאאStandard Toolbarא 
2 J אאאDrop-down menus 
3 J אאToolbars  Docked and Floating 
אא،אאאאאא

אאאאאאK 
אא،אאאאאאאא

،אאאMastercam XK 
 
1 J4אא 

 אאאא،א
אאאאא

אDesign 9Eאא،K 
א،אא

CreateאאאאאK
אאא

אKאאאLine،אא 
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אאאאאW 
CFאreateCEאLFאineLE
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1 J5אאMain Menu 

אF1 J2Eאאאאא
אK 
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File
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Modify
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Delete

אConfigureאאאא
אא،אאאאאאא

אאK،אא،א
،א،אKKKא 

Screen

א،אאאאאא
אאא،אאאא

אא،א،אK 

Solids

،אאאאא
א،א،א،א،אאא،

،א،א،אאאKKKא 

Toolpaths

א،א،אאאא
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א،אאאאK 

NC utils

אF1 J2WEאא 
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אK Level 

אW،א،אא،א
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Attributes 

אK Groups 

،אOFFONK Mask: OFF 

אאK WCS: T 

אאא،אK Tplane: OFF 

אא،אK Cplane:    T 

אK Gview:     T 
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 Screen אא،Screen
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 Fileאאאא 
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אאCADCAMאKא

אF1 J4KE 
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Mastercam9 WAutoCAD13, 

AutoCAD 14, AutoCAD 2000 DWG/DXF filesK 
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אParasolid modelerKאא

SolidWorksSolidEdge Kאאא
SolidWorks(*.SLDPRT)אSolidEdge
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arasldP

אאאאאPro/Engineer
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אF1 J4WEMastercamאCADאK 
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Mastercamאאאא،2005K
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Kאאא،אא 

אאאאFDesign ModuleEאא
אFMill ModuleEאאFLathe ModuleKE 

 
2 J1אאWork Coordinate System – WCS 

،אאאאMastercamא،
X,Y,Z،א

אאWork Coordinate SystemFWCSKE 
،אאאאWorld Coordinate SystemK 

 
2 J2אאאW 

،אאCplaneTplaneKאT
OFFאאאאאK 

 
2 J2 J1אCplane 

אא،אCplaneKאא
אאKאאאאא

TopKאאאאאאאא
אאK 

 
2 J2 J2אאTplane 

אאאאאאאK
אאCplaneTplaneא،

אTplaneאא“= Cplane”א
אK 
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אMain MenuאDRAWאא،
אAutoCADK،אאאאא

אא،אאNext MenuK 
 
 
 
 
 
 
 
 

FEאFEאא 
אF2 J1EWאאא 

 
אאאאאאאאאאאK 
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אאאCplaneאא3D،
אאCreateא،
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אK d  raftingD

אאK n  ext MenuN
 

F2 J1WEאא 
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אאאKאא،

אאאW 



 262 אא 
 אאCAD/CAM א 

 
 

- 24 -  

 
3  2  1 

 

 



 

 
א  א  אא 

אF2 J3WEאא 

 
Pointאא،K،אא

אאאאאK 
 

 

 

 
אF2 J4EWא 



 262 אא 
 אאCAD/CAM א 

 
 

- 25 -  

 אPosition W 
  אא

אPoint Entry MenuאאF2 J5E،
אW 

 
 
 

 
אF2 J5EW 
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  Point
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 אאK Relative
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אK Sketch
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אF2 J6EWאאAutoCursor 
 

 
 
 
 

 
1W 

א،א30
אאFאF2 J7KEE 
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Entry 

אאPoint EntryAutoCursor
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 אאאאאאאא
OSNAPאKא

،אאא
אאאאאAutoHighlight

Point EntryK 
 
 
 
 
 

،אאRelativePoint Entry،
אאאאא،אאאא

،אאFRectang (RectangularPolarאאF2 J8E
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אF2 J8WEאאא 

אאAutoCursor،אא،
א،א،

אאPoint EntryK 
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אאאK
אאאאK 
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אאK 
אW 

PointאAlong Ent،אא
אא،W 

 

 
 

،א،אא11K 
 

  
  

KK 

אAutoCursorPoint Entry
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אא،אאDynamicא 
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1W 

2045K 

אW 

אGrid،אאאNextKאא
אF2 J13KE 

 

 

 

 

 

 

אF2 J13WE 

אא،אאW 

 
אאאאאאאאK،

אאאאK 

אא،Num in X5אNum 
in Y4KאX10א،

אY20K،אאא
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אאAngleKאאאאDo itא،
א،אאF2 J14KE 

 

 

 

 

אF2 J14WE 

2Wא2040א،F2 J16KE 

אW،אאאא  
אBolt circleאא،  

אF2 J15Eאאאא،אW 

 

 

 

אF2 J15WEאK 

Radius،40Num of ptsאאNumber of points
،א20K،אאאאאאא 

Start AngleאאIncr angle (Incremental)אאK
،אDo itK 
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3  2  1 
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אאA،RectangאאPolarא
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אאאF2 J4KE 

 

 

 

 

 

F2 J4WEאאאAutoCADMastercam 
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אא،אאאW 

(Relative, Last, Rectang)     (Relative, Last, Polar) 
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AutoCAD MASTERCAM 

@ x, yRelative, Last, Rectang 

@ r < θRelative, Last, Polar  

FromRelative
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אאאא(R,L,P)אאאא 

 
אאאאאK 
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אאאא،אאאאK
אאK 

אאGHא،אH،
 

 

א 

 

א،אHAEndpointsK 
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Mastercamאאאאא،Arc،

AutoCADאArcCircleאK 
3  2  1 

 

 





 
אא  א  אא 

אF2 J20WEאא 
 

Arcאאא،K،אא
אאאאאK 

אאאאא p olarP 

אאאא e ndpointsE
 3  points3 

 t angentT
אאאאK2  pts2Circ  

 i  pts3rc iC 

אאCADאא
אK r adr+ Circ pt  

אאאאאd iad+ Circ pt  
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 אPolar W 
 אאאאא

KאאאאאאאW 
(Main Menu, Create, Arc, Polar) 

 
אPolarאא

אF2 J21KE 
،אCenter pt،א

אאאאאא
אK 

 
אF2 J21WEPolar 

1W 
אאOrigin،25א،

0°אאא90°K 
 

א،אאCreateאא
Main menuArcאאאK 

אאאאאא 
(Main menu, Create, Arc, ………… ) 
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אאאPoint Entry Menu،Origin
אKאא 

 
 

 
25אא،،א

אא
Kא

אEnter،
א

אא
אK 

45אאF°Eאאא 
אא،360°אאא،90°אא،

א180°אאא270°
אאKאאאאא

KאאאאאWא 
90،אאא

،אMastercamאא 
אF2 J22KE 
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                                    אF2 J22WEPolar 
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אא
Kאאאאא

אאW(Main Menu, Create, Arc, Tangent)K 
Tangent،Arc،Tangent arc

אאאאאא،
א1 entity،2 entities،
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Pointאאא،DynamicK 

1W 

א،25،،50K 
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،אMastercamאאאא
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 262 אא 
 אאCAD/CAM א 

 
 

- 48 -  

2 J3 J4RectangleW 
 

Mastercamאאאא،Rectangle،
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،אאCreateאא
Main menuRectangleאאאK 
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אאאEא
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אאאKE

אPoint Placement
אאאא

אאאאאאOKKא
אKאאPoint 

EntryK 
 

 אpoint2W 
 

אאאאK
א AutoCADKאאאRectangle،
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אאא

אאא
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1W 
א50x302אאא،Fx20,y10KE 

 
אW 

אא 
אא Create،אRectangle

אאpoint1אאא،אא 
אF2 J25KE 

 
 

 
 
 
 
 
 
 
 

אF2 J25WEאאאאא 
 

אאOK
אאK 

 
(x20,y10)אEnterKMastercamאא

אאF2 J26Eאא
BACKUPאEscאK 
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אF2 J26WEPoint1 
אא 
point2،אאא

אאאאאא 
 

 
 

אאאאא
אאאאאאK

אPoint EntryRelativeLastאאא
Rectangאאאאאא5030K 

 
 
 

אאאEscRectangleK 
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אאאאאאOptionsKא
אאW 

،אאא
אOptionsאא

אאאFilletא
א،אאא

Rotationאא،EllipseK
אF2 J27EאאאK

אאאאאאK 
 

 
 
 
 

 

 

 

 

 
 

אF2 J27WEא 
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אאWאDelete & Selection Methods   
 

אאWאאאאאK 
 

אאWאאאW 
 JאאDeleteאאK 
 Jא،א

אFW1EאChain،F2Eא  WindowSelection،F3EאArea،F4E
אOnlyF5EאAllK 

 
אאWאאאאK 

 
אאאWאאא100٪K 

 
אאאאWK 

 
אאאאW 

7 J אאאא 
8 J א 
9 J Data Show 
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אא 

 
אDelete & Selection Methods   

 
אאW 

 
אאאW 

 
 אאDeleteאאK 

 
 א،

אאW 
 
1 JאChain 
 
2 Jא  Window 
 
3 JאArea 
 
4 JאOnly 
 
5 JאAll 
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3 J1Delete 

אאאאאא،

אKאאMastercamאאא
אאא،F3 J  1 J KEאאאDelete

אאאF3 J1 JKEא

אאאאאאאאK 
 

2  1 



 

 
 Jא   Jאא 

אF3 J1WEאא 
 
 
 
 
 
 

Deleteאא
DeleteאאאK 

אאאאאא 
(Main menu, Delete, ………… ) 
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3 J2אSelection methods 

אאDeleteKא
AutoCADWindow،Polygon  Allאא

K 
 

Kאאא
אPartialK 

Chain

אאא
אאK 

Window

אNestedK Area

Filters
MaskK 

Only

אאאKKK All

אK Group 

אK Result

אאK Duplicate

אאK Undelete

 
אאא

אאKא،אאאK 
 

 אאאChain 
אאאאF3 J2EK 
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،א

אK،אאא
אאChain،אאאא

אאK 
Chainאאאאא

אKאאKאAB،
אאאKאא

אאDoneא
אאK 

 
אF3 J2WEאאא 
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אאא،PartialChainK 

אאאא،ABBCאCDDE، 
אF3 J3KE 

Partialא

א،אאAB،
אאא

אאReverseאBackup
אEnd hereא  Wait

אK
א

אK 
אאאאאAB،

Reverseא،אF3 J4KE،אDE
DoneK 

 
 

 
 
 
 
 
 
 
 

אF3 J3WEאאאא 
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FEאאFEא 
 

אF3 J4WEאא 
 

אאPartial Chainingא
אאToolpathsאאK 

 
 אאאWindow 

אא
אאא

AutoCADK
אK

אF3 J5Eא،
Rectangle

PolygonKHאאF3 J5WEאא 
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אאאאאאKאא

אאאKאאF3 J5KE
א،אאMaskאYN 

K 
،אאאאSet maskאאW 

 

 
 

אF3 J6WEאאא 
 

אאא
אאא،،אא،אא

AttributesColorאLine Styleא،LevelK
אאאW 
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אאאאK

Set mask،א،אאא
אאClear All،

XאאאKArcsX
FE،OK،א

אF3 J6KEWindow،
Use MaskאKHאא

Kאא
K 

 
 

 
 
 
 
 
 
 
 
 
 

אF3 J7WEאאאא 
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 אאאArea 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

אF3 J8EWאאArea  
 

AreaאאאMastercam،אא
אאאאKאא

אאF3 J8KE1،2،3
א1،2،3،4KאDelete

Areaאאאא
AreaKFKEאאאא2،34K 

אאאאאאAreaא
אאKאOptionsאאאא

Chaining OptionsKאאInfinite nesting in area chaining
אF3 J9KEאאאאא

אK 
אאא

Windowא،אאאאא
אאאאאאK

אאאK 
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אF3 J9WEאא 
 

 אאאOnlyW 
 

אאאא
KאArcs،א

אאאLinesאאא،K 
 
 אאאAllW 
 

אאאאאאא
אאאאאא،א

אColor،אאLevelא،MaskK
אArcsאאK 
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אאא،א
Entitiesאאאא

אאאKYesK 
 
 
 
 
 

  
 
 
 
 
 

  

אאאאאאא
אאא،DeleteK  
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אאא 
א& TransformationsModifications 

 
 

אאWאאאאאאK 
 

אאWאאאW 
 JאאModifyFW1EאאFillet،F2ETrim،F3E

Break،F4EJoin،F5EExtendF6EDragK 
 JאאאXformFW1EאMirror،F2E

Rotate،F3ELScale،F4EאTranslate،F5EאאאOffsetF6E
אאאOfs ctourK 

 
אאWאאאאK 

 
אאאWאאא100٪K 

 
אאאאWK 

 
אאאאW 

10 J אאאא 
11 J א 
12 J Data Show 
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אאא 
 

א& TransformationsModifications 
 
 

אאW 
 

אאאW 
 

 אאModifyW 
1 J אאFillet 
2 J Trim 
3 J Break 
4 J Join 
5 J Extend 
6 J Drag 

 
 אאאXformW 

1 J אMirror 
2 J Rotate 
3 J LScale 
4 J אTranslate 
5 J אאאOffset 
6 JאאאOfs ctour 
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،אאא
אאאKMastercamאאא

אאModifyXformאא
TransformKאאא

אאאאModifyאאאאא
אF4 J1KE 

 

  
FEא FEאא 

אF4 J1WEאאא 
 

،אModify
XformאאאאאK 

אאאאאא 
Fאא(Main menu, Modify, 

 
Fאא(Main menu, Xform, 
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4 J1אא   Modification Functions 
 

אF4 J1EאאModify 

 
אF4 J1WEאא 

אאאאאKilletF

Kאאא
אK

אאK 
rimT

 reakB

 oinJ

אא ormalN

אSpline
NurbsאאK 

pts NURBS C

אאאאאא
SplinesNURBSK 

 to NURBSX

 xtendE

 ragD

א rcsaCnv to 
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4 J1 J1אאאFillet Function  

 
אאא،אאאא،אא

אאאFilletsK
،MastercamאFillet

ModifyCreateK 
Filletאאא

RadiusאAngleאא
אKאאאאאא

אאאאא،אא
אאK 

 
אא،אא180°אא

ngleAאאSKאאLאא180°،
אאFאאK 

אTrimאאאאאאאYאא
אאNK 

אChainאאKאא
אPartial chainingK 

אאCW/CCWא،אאF4 J2KEאPאאא
אאאאאאא

CCWKאNאאאא
אCWKאאAאאאא

FilletאK 

 

 



 262 אאא 
 אאCAD/CAM א 

 
 

- 70 -  

 
 
 
 
 
 

 
 
 
 
 

אF4 J2WEFilletאא 
 

4 J1 J2אTrim Function   
 

אאאאאאMastercam،
אKאאאK 

אאאא،אא 
F،אא(Main menu, Modify, Trim 

 
TrimKאא

אאאאKאF4 J2E
אאK 
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אא 


אא
אא 

אK  entity1
K   entities2

K   entities3


K 
 o pointT

K  anyM
K  lose arcC


K  ivideD

אK  rfaceuS

F4 J2WEאאTrim 
 

WCurve،אא
אאאSplineK 

 
> 

 
 
 
 
 

Trimאאאאא،
אאאאאK

אאאאK 



 262 אאא 
 אאCAD/CAM א 

 
 

- 72 -  

1W 
אאאאאאK

Trim entities3Kאא
אK 

א entities3Trim
אאאאא

אא
אK 

،אאאאK 
 
 
 

אאאאאא
אK 
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אF4 J3WEאאTrim 
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4 J1 J3אBreak Function    

 
אאFאEאK،א

ModifyאAutoCADK 
אאאא

KBreakאאא،אW 
 

• אא pieces2אK 
• engthlAt אK 
• ny piecesMא،אאF4 J4KE 
• t intersAintersectionsא

אאא،אF4 J5KE 
 

 
 

 
 
 
 
 

 
  
  

  
 

אF4 J4WEאאאא 
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אF4 J5WEBreakDelete 

  
  

4 J1 J4אJoin Function    
 

אאאאאK 
  

4 J1 J5אExtend Function   
 

אModifyK
אF4 J6KE 
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אF4 J6WEאdExten 
  

  
  
4 J1 J6אDrag Function    

 
אאאאאאKא

ModifyKאאMoveRotateאK
אאאאאF4 J7Eאא،MoveאCopyK

אאאTranslateאRotateK 
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אF4 J7WEאאאDrag 
  
  
  

  
אF4 J8WEאאאא 
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4 J2אאאXform (Transforms)    
 

אאאאXformK 
 
4 J2 J1אאMirror Function  

 
אא

W 
אX axis،אאY 

axis،Line،2pointsK 
،אאאא
אאא،אא

אMove،אCopyאJoinK 
 

1W 
אאאKאאאא

אK 
 

א 
XformMirrorאאאא،

אאא،אChain
אKאאאא

אK2 pointsאא
אאKאאאא

F4אא،א،אא،א J9KE 
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אF4 J9WEאאאMirror 
 

אMoveאאאא،
אאKJoin،

Kאאאאאאא 
 
4 J2 J2אRotate Function   

אאא،F4 J
10KEאRotateXformK 

Mastercamאאאא
אאאNumber of stepsא(Polar)Arrayא

אK 
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אF4 J10WEK 
 
 

1W 
אאRotateK 

א10אWZ100،Z0
Z0K 

10אK 
 

אW 
 

• RotateXformK 
• אאא 
• אאא

אPoint Entry menuOriginא
אK 
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• א،אא
אF4 J11KEא

א10Number of steps
א36°אאא

360°אKא
אאMove،Copy

JoinK 
• אF4 J12E

אאאאKאF4 J11WEאאאRotate 
 

 
 

 
 
 
 

 
 

 
 

אF4 J12WEאאRotate 
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4 J2 J3אLScale Function   W 
 

אאא
Scale factorUniform

אXYZאא،K
אאאNumber 

of stepsאאW 
Move -אא

אKאאאא
אאK 

 JCopyאאאF4 J13WEScale 
אMoveאאא، 

אK 
 
 JJoinאאאאאCopyK 
 

1W 
100x502

אKאScale
א2א،F4 J14KE 

 
א 

• ScaleXformK 
• אאChainF4 J14WEאScale 

אK 
• אא

אKScaleK 



 262 אאא 
 אאCAD/CAM א 

 
 

- 83 -  

 
• אאאMoveOperation،אאUniform 

Scaling2Number of stepsא،2Scale 
factor،אF4 J13KE 

 
4 J2 J4אאTranslate Function   

 
אאMoveאאKא

אאTranslateא
Between vws (views)،אאאאTranslate Direction،

אאK 
 
 
 
 
 
 

אF4 J15WEאא 
 

א
אא،אאKאא 
אאKאאא 

TranslateאF4 J16KE 
 אK 


אF4 J16WEאאא 
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1W50x252KאאTranslateא،

אאTx=100Ty=50K 
 

אW 
• אאאאK 
• TranslateXformK 
• אChain،אא،א

אKF417E 
• DoneאאאTranslate 

directionK 
• RectangאאאאאK

  
  

 
  

 
 
 

אF4 J17WEאא 
 

• ،אא
אאאאK 

• אאאKCopy4
אא،אאא

אF4 J16KE 
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אאArray (rectangular)אאא
אאKאאF4 J18KE 

 
 

 
 
 
 
 
 
 

אF4 J18WEאTranslate 
 

2W 
א10אF50،50Eאא 

Top Construction PlaneKא،אאאאאF4 J19KE 
 

אW 
• Create،ArcK 
• "Cir pt + rad"ArcK 

 
• 10Radiusאא

אK 
• אאF50،50E

אא،אK 
• א،אאTranslateXformK 
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• Chain،אאאאאא

אאKDoneK 
• אאTranslate directionאא،

"Between vws"K 
• אאאאFאE

source plane،אאTop
،אFront،אSideא،Isometric

،אNumber،אEntityאא
אא،אRotateאא

אאNormalKTopאאאא،K

אאאאאאאK 
• 

אאdestination plane،
Front אאK 

• אא
אKאאK 

• אאאאK
אאK 
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אF4 J19WE 
 

4 J2 J5אאאאOffset Function    
 

אאא
FW،אEKKKK

אאאאOffsetא
אF4 J20KEאא

א،א
Ofs ctourK 

 
 

אF4 J20EWאאאOffset 
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4 J2 J6אאOfs ctour   W 
  

אאFEא،
SplineKאאאאOffset Distance

אאאאאאאK 
אאאOffset depth

אF4 J21KE 
 
 
 
 
 
 
 
 
 
 

אF4 J21WEctourOfs  
 

אאאאאK 
1אW 

א10אKא
א60אא50K 
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אW 
• Create אאMain menuKArcK 
• Arcאא"Cir pt rad"،10

אאK 
• אאMain menu،Xform

Ofs ctourK 
• אאאאK 
• א،אאאF4 J21EK50א

Offset distance50،אOffset depthK 
• ،אא،אאא

אF4 J22KE 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

אF4 J22WEאOfs ctour  
  
  

אאאא،אאאא
،אWאMoveא،Copy

אאNumber of stepsK 
MoveאאCopy

אאK 
،אאאא

אK 



 

1  

  
 
  

אאאא  
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אא 
א א 

Programming milling operations in Mastercam 9 
אאWאK 

 

אאWאאאW 
 JאאאאToolpathsK 
 JאFW1E،אאF2Eאאא

،אF3Eאאאא،F4Eאאא
Job-setup،F5EאאBackplot،F6E

אVerify،F7EאPostprocessorאא
CNCF8EאCNC
אK 

 Jא Jאאאאא JWF1E
،אאאאאF2Eאאא

אאאאאאא،K 
 JאאאאאK 
 

אאWאאאאK 
אאאWאאא100٪K 

 

אאאאWK 
 

אאאאW 
13 J אאאא 
14 J א 
15 J Data Show 
16 J CNC 
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אא 

א א 
Programming milling operations in Mastercam 9 

 
אאW 

 
אאאW 

 
 אאאאToolpaths 

 
 אK 
 J אא 
 J אאאא 
 J אאאא 
 J אאאJob setup 
 J אאBackplot 
 J אVerify 
 J אPostprocessorאאCNCK 
 JאCNCאK 

 
 אWאאאאאW 
 J אאאאא 
 J אאא،אאא 

אאאאK 
 

 אאאאאK 
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א 
אאאאאאאCNCא

אאG code،אאא
אK 

אWאאאאאPrismatic workpiecesK 
אאאFacing ،אGears ،אSlots،

אאאאRectangular and Circular PocketsאאThreadsK
אאאאא،אFixtures 

אאFeedאאאאK 
אPeripheral millingאאא

אאאאאאאFace millingא
אאאK 

 
5 Jאא 

אאאאאא
ToolpathsאF5 J1KE 

אאאאאאW 
F،אא(Main menu, Toolpaths 

 
אF5 J1E

אאאאK 
 
 
 
 

 
אF5 J1WEאToolpathsאא 
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אF5 J1EאאאאToolpaths
אאאK 

 
אאאא

אאאK wNe

א ontourC
א rillD

אאא ocketP
 aceF

א rfaceuS
א xisaultiM

אאא perationsO
אאאW،א،،אKKK ob setupJ 

אא ext menuN 

אאNCI anual entM 

אאא irc tlpthsC 

אK ointP 

NCI،אKKKK ectjPro 

 rimT 

א ireframeW 

אאאא rmofTrans 

אאNCIאאא6אאאK mport NCII 

Kא
אאאאאאא

אK 
olid DrillS 

אF5 J1WEToolpaths 
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5 J1אContourW 
אאאאאאFאE

א،
אKאאאאאאCNC 

Milling MachineK 
אאCNC אאPart Programא

אאCNCא
אאאא 

 
1אW 

א100x50x103א
א،110אx60x203K 

 
  
  
  
  

 
 
 
 
  

 
  

אF5 J2WEאא 
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 אאאאK 
 אאאContour Toolpath 

 אאFאEאW،אאאKKK 
 אאJob SetupW،א،אKKKK 
 אאBackplot 
 Verify 
 אאאPostprocessorא،

G code אK 
 
 
 
 
 
 
 
 
 

אF5 J3WEאאא 
 
5 J1 J1אW 

אאאאאאK
אאאKאא

Kאא،אJob 
setupK 
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5 J1 J2אא 

אאא،Toolpathsאא
אKToolpathsא،אאאF5 J1KE

אContour،אאאא
א،אאאF5 J4KE 

 
 
 
 
 
 
 
 

אF5 J4WEאContour 
 

Chainא
אא

אאאאK
אאאא

،אא
אאא

،אFאאEK
אאDone אאאא

ReverseאDoneK 
Doneאא،،אאא

אאאאF5 J5KE 
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אF5 J5WEאאא–אאא 
 

אאא> 
אאWאאTool parametersאאאאא

Contour parametersאאאK 
אאאאאאF5 J2WE 
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אאG code 

FT wordE 
Tool #

Kאאאא Head #

אאא Dia. offset

אאא Len. offset

אאEnd Mill Tool name

א Feed rate

א Plunge rate

אא Retract rate

א Tool dia

אאאאG 
code  

Program #

אאא Seq. start

אא Seq. inc.

א Corner radius

אא Spindle speed

אWOnא 
Off Coolant

 
אF5 J2WEאאא 
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אאא،אאאF5 J6KEF5 J3E

K 
 
 
 
 
 
 
 
 
 
 
 

אF5 J6WEאאא–אאא 
 

א Clearance
אא Retract

א Feed plane

א Top of stock

א Depth
א Compensation 

type
אא Compensation 

direction
א Tip comp
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אאא
אK XY stock to leave

אאא
אK Z stock to leave

אK Contour type
 

אF5 J3WEאאא 
 

אאאאאא
אאאאא،א،

אDoneאאאאF5 J6KE 
 
5 J1 J3אא 

אאאאא
אFאאEא

אW 
- Get tool from libraryאאאא 
- Create new toolא 
- Get operations from libraryא

א 
- Feed and speed calculatorאאאאא

K 
- Job setupאאאאK 

 
אאאאKאא
אאF5 J7KE 
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אאWE7 J5Fא 
 

א219א،End-mill Flat10K،א
OK،א،אאאאאא،

א،אאאאאאF5 J8KE 
אאאאאאאא

אאאאK 
 
 
 
 
 
 
 
 
 

 
 

אF5 J8WEאאאא 
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،אאאאאאאאאאK

אאאאאאאK 
،אאאאאאאKאא

F-10EאאאDepth،אאאא
אאF5 J9KE 

 
 
 
 
 
 
 
 
 
 

אF5 J9WEאאא 
 

5 J1 J4אאאJobsetup 
OK،אToolpaths،Jobsetup،

אKאאF5 J10KE 
X،אYZKא

אFx-5,y-5,z0KE 
Display stockאאא

אאK 
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אF5 J10WEאאא 
 

OKאאאאאאאא،K 
 

 
 
 
 
 
 

 
 
 
 

אF5 J11WEאאא 



 262 אא 
 אאCAD/CAM אא 

 
 

- 104 -  

 
5 J1 J5אא:Backplot 
 

אאאא
Kאאאא،אW 

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

אאBackplotToolpathsאאאK 
 
 
 
 
 
 
 
 

אF5 J12WEאאא 
 

،אStep
אSאא

אא،אא
אאK 

אאאRunאאR
אKאאאאK 
אDisplayאאאאF5 J13KE

אAppearance،אאאא،
אK 
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אVerbose modeאאאFG code
אאאא PostprocessorEאאאK 

אHolder،אK 
Motionא،Show toolpathא

אאVerifyא،אF5 J12KE 
 

 
 
 
 
 
 
 
 

 
 
 
 

אF5 J13WEאאא 
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5 J1 J6VerifyW 

 
،אאToolpaths،

Operationsאא،
אF5 J15KE 

אא،אא،אא
אאKVerifyא

אKאא
אאאא

אF5 J16KE 
אK 

א،אאF5 J15WEאא 
אאא 

אאאאK
אF5 J17EאאאCNCא

G codeאאאאא
PostprocessorK 

 
 
 
 

 
 

 
אF5 J16WEאאVerify 
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אF5 J17WEאא 
 
5 J1 J7אG code 

NCINCאאא
אאCNCא 

אK 
א،אא 

אFanucW 
- Postא،אאF5 J15KE 

- אאאאF5 J18KE 
 

 
אF5 J18WEאאא 
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 JאSave NCI fileSave NC fileK 
- אאאMPFAN.PSTFFanucKEאא

Change PostKא،MAHOXZאא،
א،אאאF5 J19Eא،OpenK

 
 
 
 
 
 
 
 
 
 
 

אF5 J19WEאPosts 
 

- OKPost processing،NCI NC،
אF5 J20KE 

 
- ،אאSave،NC،

،אאSaveK  
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אF5 J20WENCI 
 

5 J1 J8NCFG codeE 
،אW 
- אא،File، 
- List،NCא

Type of file to list:”“ 
- אאאאK

אאא
אF5 J21KE 

 
 
 

אF5 J21WEאFanuc 
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אF5 J22Eא،אMAHOXZK 
 
 
 
 
 
 
 
 
 
 
 
 
 

אF5 J22WEאMAHOXZ 
 

5 J1 J9אW 
 

  א،א،אאאK
W 

FileאאKsaveFileK،אא    
“contour1.mc9”אF5 J23KE 

אאאא“mc9”אא،
אא“Save as type”K 
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אF5 J23 WE 

 
5 J2אאאא:Roughing and Finishing 

 
א،אא א  “Flat End Mill”10

5אK،אא
אTool WearK،،

،א،אאא
אKא،אKאאא

אאא  “Roughing”א
אאאאאאא

אא“Finishing”K 
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1W 
 
 אאW 

א“Contour1.mc9”،W(Main menu, File, Get)K 
“Specify File name to Read”אאGetאא،

FContour1EOpenKאאK

א،א،אא80٪

K 
אאאאא،אאאאאאW 

אאTop ViewK 

אאFront ViewK 

אאSide ViewK 

אאIsometric ViewK 

אאאאא
אאא،אאK 

אאאאאConstruction Planes CPאא،
אK 

 
 אא 

א“Alt + O”א“Operations manager”،
אF5 J24KE 

،אאאאאW 
1 JParametersWאאאאאאK

אאאאאאK 
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2 JאWאאאKאא
אFNumber of flutesEא،אF5 J25KE

 
 
 
 
 
 
 
 
 
 
 
 

אF5 J24WEאא 
 

3 JGeometryWאא
אאK 

4 Jא،אאאNCIא
K 

 
 

 
 
 

אF5 J25WEא 
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،אW 

 
- “Operations manager”אאאאKא

אאאאK 
- אא،אא

א،אאF5 J24KE 
א“Cancel”א،

אאK 
- “Copy after”אא

אאK 
- אאא“Move after”א

K 
אא“Copy before” “Move before”אא

אאא
אאאK 

 
- ،א

אאK 
- ،א

Kא
אאאKאא

אKאאא
RoughingאאKאאאאאא
FinishingKא،

? J?א،אF5 J26KE 
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אF5 J26WEאאאא 

 
- אאאאK،אא

ParametersK،אאאא“Tool parameters”
25،20אKא“Contour 

parameters”،“XY stock to leave”אא
،0.5אK 

،אאא
אא“Operations 

manager”،Xא
אNCIא،

אאKאא
אאאNCI

،אאאK
אא،א

“Associativity”?אא?،
אא

אאאא
“Regen Path”K،אאאאאא

אאK 
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- א،אאNCIK 

 
- ،אאאא5K

אאKאK 
 

- א،אא“Select All”א،“Backplot”K 
 
 
 
 
 
 
 
 
  
 
 

אF5 J27WEאא 
 
- א،אא“Verify”،א،

אאאKF5 J28KE 
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אF5 J28WEאאאאאאK 

 
- א1א،8،א“Part Program”،

א“Post”،אאCNCא
אK 

 
5 J3אFאE:Lettering 
 

אאאאאא
אאאאK 

אLettersאאKאא
FChainingEאK 
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2W 
 

F200x200x403Eאא،
אאאאאאK 

 
אW 

 
 200x2002K אא“Ofs ctour” Xform

א30K 
 Fillet(Main menu, Create, Fillet)אאאא،

אאRadius،6K 
 Chamfer(Main menu, Create, Next menu, Chamfer)

אאאאאאאאF5 J29KE 
 

 
 

אF5 J29WEאאא 
 

 אאWאא
אאאאא،
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אKאאאK 
אאאאאKLettersאא

CreateKאאF5 J30KE 
 
 
 
 
 
 
 
 
 
 
 
 
 

אF5 J30WEאאא 
 

אאא“Font”אאאא، “Height”
“Spacing”אאא“Alignment”،“Letters”א

אF5 J30KEא“OK”،א
אא“Enter starting location of letters”K

אאאאאאאאK 
،אא“Bounding box”،אא

א“Bound. box”אא“Create”אא،
F5 J31KE 



 262 אא 
 אאCAD/CAM אא 

 
 

- 120 -  

 
 
 

 
 
 

אF5 J31WEאאאא 
 

“Center Point”אאK
،א“OK”Kאא“Window”

،אאא“Done”
אKא،אא

אF5 J32KE 
 

 
 
 
 
 
 
 
 
 
 
 
 

אF5 J32WEאK 



 262 אא 
 אאCAD/CAM אא 

 
 

- 121 -  

 
 אאאאFacingW 

א2،אאKא
W 

ToolpathsFace،ChainאאK
،אא“Done”K

אאא،
25א2،

אאK 
2 א 

“Top of stock”0א
“Depth”، אאאאאK 

 
 אאאאContourW 

א،אאא،“Chain”
אא“Done”Kאאא

10א، J15K 
 

 אאאאאContourW 
“Chain”אאא“Done”K

אאא2א، J5K 
 

 אא”“SAUDI ARABIAW 
“Window”“SAUDI ARABIA”“S”

“Done”Kאאא“Bull 
End Mill”1א،–0.2K 
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 אא“GOTEVOT”W 
“Window”“GOTEVOT”“G”

“Done”Kאאא“Bull End Mill”
1א،–0.2K 

 אא“COLLEGE OF”W 
“Window”“COLLEGE OF”“C”
“Done”Kאאא“Bull End 

Mill”1א،–0.2K 

 אא“TECHNOLOGY”W 
“Window”“TECHNOLOGY”“T”
“Done”Kאאא“Bull End 

Mill”1א،–0.2K 

 אא“HAIL”W 
“Window”“HAIL”“H”
“Done”Kאאא“Bull End Mill”

2א،–0.5K 
 

 אאאJobsetupW 
(ALT + J)

א
Jobsetup

“Toolpaths”K
א

אF5 J33KE 
 
 

אF5 J33WEאאאK 
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 אW 
(ALT + O)אOperations 

“Toolpaths”אא“Select all”،“Verify” 
אאKF5 J34KE 

 
 
 
 
 

 
 
 

 
 
 

 
 

 
אF5 J34WEK 

 
 NCW 

אאא“Post”
אאאK 

 אW 
א(Main menu, File, save)K 
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א 
 

אאW 
 
 Jאאא

אא
 Kא

 Jא
א

א“Ball 
End-mill”3،

א0.2א


 
100x100x253K 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

אא 
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אאW 
 

 Jאאא
אא

אK 
 

 Jא
א

א 
“Ball End-mill”

3אא،
0.2

 
100x100x253K 
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 Jאאא“Ball End-mill”3א،

0.2א100x100x253K 
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אא 
אאRectangular Pocket  

 
אאWאא 

 
אאWאאאW 

 JאאFW1EאאאPocket tool path،
F2Eאאאא،אאאF3E

אאF4EאאאK 
 JאאRemachiningאא،

Path RegenerationאאAssociativityK 
 Jאאאאאאאאא

אאאK 
 

אאWאאאאK 
 

אאאWאאא100٪K 
 

אאאאWK 
 

אאאאW 
17 J אאאא 
18 J א 
19 J Data Show 
20 J אCNC 
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אא 

אא 
Rectangular Pocket  

 
אאW 
אאאW 

 
 אאW 

 
 JאאאPocket tool pathK 

- אאאאאאאK 
- אאא

אאK 
 

 
 אאRemachiningא،

אPath RegenerationאאAssociativityK 
 

 אאאאאא
אאאK 
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6 J1אא 
אאא،אא

אאKאאא
אאאאW 

(Main menu, Toolpaths, Pocket) 
 
 

1W 
 

100
x50x403Kא

30x15x153،
אאK 

 
אF6 J1WEאאא 

אW 
 

 J א 
א

100x502Kא
אאK

30x152
אא

אאK 
 

אF6 J2WEא 
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 J  א 
PocketאToolpathsChain

אאKDoneאאאאא
אאאאאאK 

- ،אאאאא
“Get tool from library”Kא8אאK 

 
 
 
 
 
 
 
 

אF6 J3WEאאא 
 

  אא אא2387 א  א
477.4LKאאK 

א אאא אאא 
אאKאאK 

- ،אאא
“Pocketing parameters” 

15Depth
אא“Pocket 

type”،אK 
אF6 J4WEאאא 
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“Roughing/Finishing parameters”א
،W 

“Zigzag”،א”  “Constant Overlap Spiral  א
אKאאW 

 
 
 
 
 
 

אF6 J5WEאאאאאא 
 

א،אאZigzagאאאKאא
K،אאאK 
"Parallel Spiral"אNCא
،אאאK 

א"Constant Overlap Spiral"،אא
אאא،אNCאK 

אF6 J1EאאאK 

אF6 J1WEאא 

FE Zigzag 
FE Constant 

Overlap Spiral 
FE Morph 

Spiral 
FE True 

Spiral 
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אאאאאא،אא
אאאאאאאאא

“Associativity”אאK 
،אאZigzag،OKK

אאאאאאF6 J1 JKE 
،אW 

 JOperationsToolpaths(Alt +O)
אא،אK 

 JאParametersאאאאא
“Roughing/Finishing Parameters”אא“Constant Overlap 

Spiral”OK א،אאF6 J6KE 
 
 
 
 
 
 
 
 

אF6 J6WEאא 
 

XאNCIK 
،א“Regen Path”א،א،

אאאF6 J1 JKEאא
אK 
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 JאאW 
אאW(Main menu, Toolpaths, Job-setup)،

אאאKא“Display stock”אא
KאאאאאX,Y,Z

א“Stock Origin”
אא

אאK،
אאאא
אאאא

אF6 J7KE 
 

אF6 J7EWאאאא 
 

 JאאW 
 “Operations manager” אאאאK

Verifyאא ،אא
אאK 

 
 JאW 

א“Operations manager”אא،
א“Post”“Change Post”אKא“Save 
NCI file”“Save NC file”אאOKKא

NCINCאא،Pocketapplication1אK 
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אאאא،אאאW 

 (Main menu, File, List, NC) 
אא“Specify Filename to Read”Openא

אF6 J8KE 
 
 
 
 
 
 
 
 
 
 
 

אF6 J8WEא 
 

 JאW 
אW(Main menu, File, save)Kא،א
،אאPocketK 

 
6 J2FאERemachining 

א،אאאאא
אאFFilletE

،אאא،אאאK 
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אKא
אאאאK 

אאאא
אKאאאאאאK

אאאאאKא
אאאאא

אאK 
אאאאאא

אאאאאא
אאאKאא

אאFRoughingEאFFinishingEאK 
 

2W 
אאאאא

א،אאאאKאאF6 J2KE 
 

א:φ10 א:φ8 א:φ4 א:φ2 


אF6 J2WEאאא 

 
אF6 J2Eאאאא

אאאK 
אאאאאאאK 
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 JאW 
אאPocket.mc9 (Main menu, File, Get)K

אאאאא

Kאאאא
אK 

 
 JאאOperations manager 

“Operations manager”“Alt +O”Kאא
אK 

 JאCopy operations  
،א
אאאאאאאא
אא،א

אK 
אPocket،

אאא
א،אK

אאאW“Copy after”א
א،אF6 J9KE 

 


      אF6 J9WE 
 

אאא،א
אאRemachiningא،F6 J10KE 
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אF6 J10WEאא 
 

א،אאאא
Kאא12KאParametersאא

אאאKparameters  Tool،אא،
F6 J11KE 

 
 
 
 
 

אF6 J11WEאאאא 
 

אF12Eא،אאKאXאא
אא،NCIא،Regen path،

אאאאK،אאאאParameters
אאאOperations manager،Tool parameters،

،2אKPocketing parameters،
RemachiningאPocket typeא،F6 J12KE 
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אF6 J12WEאא 
 

אRegen pathאאK
א،אKא

،אאא،אW 
 JStandardWאאFאKE 

Facing -Wא 
Island facing -WאK 
Remachining -W 

Open -WאאK 
 

 JאBackplot 
אאאאBackplotאא

VerifyאאSelect allKא
PocketRemachiningK 

 
 Jא 

אאNCאאאאK 
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6 J3אאאRectangular Pocket with Islands 
אאא

א،IslandsKאא
אאK 

 J  א 
אאF6 J13Eאאאא،

א2“אD Wireframe modeling”א،F6 J14KE
אאאאKא

א“Solid modeling”אK،
،אאאאא

אאK 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

אF6 J13WEא 
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אאאאF6 J14KEאא
אאאK 

 
 

 
 
 
 
 
 
 

 
 

 
 

אF6 J14WEא 
 

 J  אאאW 
אאאא

אא،אא،אK
אאאאאא

אKאW 
(Main menu, Toolpaths, Pocket)،

،אFאאE،א“Area”א
אאאאאאK

אאאאאאאK
،אאא“Done” Kאאא
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 אאKא“Tool parameters”א،“Flat 
End-Mill”15אא،K“Pocket 

Parameters”א، J20אא“Pocket type”א
“Island facing”א،F6 J15KE 

 
 
 
 
 
 
 
 
 

אF6 J15WEאא 
 
 

،א"Facing”א
אF6 J16KE 

 
 
 
 
 
 
 
 

אF6 J16WEאאא 
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אא“Facing”W 
- Overlap percentageWאאאאאאאK

אאK 
- Overlap amountWאאK 

 JApproach distanceWאאK 
- Exit distanceWאK 
- Stock above islandsWאאK 

 
אא،א J5אK 

 
 J   

אW(Main menu, Toolpaths, Operations, Backplot)،
F6 J17KE 

 
 
 
 
 
 
 
 
 
 
 
 

אF6 J17WEאאאK 
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א،אF6 J18KE 
  
  

 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

אF6 J81WEאאאK 
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א  
 

  

אאW 
 

א
F40x40x10

3E
200x200x403

אאK
אאא“Grid”

אאK 
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אאW 
  

א
F40x30x10

3E
200x200x

403א
אKאאא

“Grid”א
אK 
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אאW 
 

א
F40x30x103E

 
200x200x403

אאK
אאא“Bolt circle” 

אאK  
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אא 
אאאאCircular Toolpaths and Holes 

אאWאאאK 
 

אאWאאאW 
 JאאאFW1EאאאאCircular pocket،

F2Eאאאאאאאאא،
F3EאאאאF4EאK 

 JאFW1EאאSlot،F2Eא
،אאF3E،אאאF4Eאא

F5EאK 
 Jא FW1EאאHole،F2Eא

Auto drillאא،Grid & Bolt circle،F3Eא
אאא،אאאF4Eאא

F5EאK 
 

אאWאאאאK 
 

אאאWאאא100٪K 
 

אאאאWK 
 

אאאאW 
21 J אאאא 
22 J א 
23 J Data Show 
24 J CNC 

 



 262 אא 
 אאCAD/CAM אאאא 

 
 

- 148 -  

אא 
אאאא 

Circular Toolpaths and Holes 
 

אאW 
 

אאאW 
 

 אאאW 
 Jאאאא  Circular pocket 
 JאאאאאאאאאK 
 JאאאאאK 

 
 אW 
 J אאSlotW 
 J אאאאאאK 
 J אאאK 

 
 א W 
 J אאHoleא،Auto drill،

אאGrid & Bolt circleK 
 J אאאאאאאK 
 JאאאK 
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אאאאא،אאאאK
אאאאאא

אאאKאאאא
“Circular Toolpaths”אאא“Circular Pocket”א“Slot”א“Drill”

K 
7 J1אאאCircular Pocket 

،אאאאאאא،אא
אאאאאאאאא“Toolpaths”K

אאW 
(Main menu, Toolpaths, Next, Circ tlpths, Circle Mill) 

 
 1W 

אא100
25،،
200x200x1003،א

אK 
 
 
 

 
אF7 J1WEאאאאא 

 אW 
 J  א 

א200x2002 אא  Kאא
100א،א،א

אאאאא“Circle mill parameters”אאא “Job 
setup”K 
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אW 
 ToolpathsאאK

Toolpaths،Next אאא
אאK“Circ tlpths”אF7 J2KE

“Circle mill”“Point manager”K
אא

אF7 J3KE“Entities”، 
“Enter drilling entities”אF7 J4KEאF7 J2EWא

 
אאאאאאאאא

Kא“Chain”אאK 
                                                                  

 
 
 
 
 
 
 

אF7 J3WEאאF7 J4WEא 
 

אאא“Done”א
“Circle mill parameters”אאאא،

אK،א“Flat End mill”25Kא
25FאKE 
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“Circmill parameters”אא
“Roughing”“Depth cuts”א،F7 J5KE 

 
 
 
 
 
 

אF7 J5EWאאאאאא 
 

אאאW 
Depth cutsWאאאFE

אאאאאאאאFZKE 
RoughingW،אאאאא

אNCאאאK
אאאאאא“Multi passes”K 

Multi passesWאאאFE
אאאאאאאFXYKE 

 
،אא،אא

אא5אK
،אאאאאא

אKא،אאאא“Depth cuts”5
“Max rough step”א،“OK”א،

F7 J6KE 
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אF7 J6EW 
 

אא“Roughing”،אאא
אאאXYא

א“Stepover”50٪א،F7 J7KEא“OK”
א“Circle mill parameters”K
 
 
 
 
 
 
 
 
 
 
 

אF7 J7EWאאאא 
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 JאאW 
“Job setup”א200200100אאX

YZKאאאאאא
אאK 

 
 Jאאא 

אאאאאK
אK 

 
 
 
 
 
 
 
 
 
 
 

אF7 J8WEאאאאא 
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אF7 J9WEאאאאא“Roughing” 
 

 
 
 

 
 
 
 
 
 
 
 
 

אF7 J10WEאאאאאאing”“Rough 
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7 J2אSlot 
אאאKא

אאאאאK
אא،אאאK 

אא،אאK
אא،אאא

אKאאW 
(Main menu, Toolpaths, Next, Circ tlpths, Slot mill) 

 
 1W 

א5030א30،
א،200x200x1003א،F7 J10KE 

 
 
 
 
 
 
 
 

 
    

 
 
 

          אF7 J10WEאאא 
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אW 
 

 JאW 
א200x2002 אא  Kאא50

x302א30KאK
،אאאאא“Slot 

parameters”אאא“Job setup”K 
 

 J  אW 
א“Slot mill”אאא،א

אChainK“Slot mill parameters”אא،“Tools 
parameters”א15K אא“Slot 
parameters”، J15אאKאאא

“Rough/finish parameters”“Ramp entry”50٪א
“Step over”אא“OK”K 

 
 JאאW 

“Job setup”א20020015אאX
YZKאאאאאא

אאK 
 

 JאאאW 
אאאאאאK

אאF7 J11EF7 J12KE 
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אF7 J11WEא 

 
 
 
 

 
 
 
 
 
 

אF7 J12WEא 
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7 J3אDrilling 
אאאKאא

אאאאא
אאKאאDrill א

،אאאאאא
،אאאאCNC

Drilling”“،FאEBoring”“،FאE “Reaming”،
אTapping”“Kאאאא

אאאא،Kאאאאא
אW 

(Main menu, Toolpath, Drill) 
 

،אאאW 
אW، 

 
(Main menu, Toolpaths, Drill, Patterns, Grid ) 

 
אאW 

(Main menu, Toolpaths, Drill, Patterns, Bolt circle ) 
 

אאאאאK 
 

7 J3 J1אאWאא 
410אF7 J13E،

100x50x403K 
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אF7 J13WEאא 
 

W 
אאKא

אK 
 

 J  א 
א100x502 אא  K

אא10אK،אא
אאא“Drill parameters”אאא“Job setup”

אאאאK 
 
 JאW 

 J“Drill”“Toolpaths”K 
 J“Entities”“Drill”אא“Done”K 
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 J“Manual”אאאאאK
Kאאאאאאאאאא

אאאFZ70Z35EאFZ70Z15KE 
 Jא“Backplot”“Esc”

“Drill”K“Done”אאאאא“Simple drill- no peck”K 
 Jא“Drill”10א“Tool parameters”K 
 J א J40“Depth”א“Simple drill- no peck”K 
 Jא“Tip comp”،אK

אאאאאאאF7 J14KE 
 
 
 
 
 
 
 
 

אF7 J14WEאא 
 

 JאאW 
“Job setup”א1005040אאX

YZKאאאאאא
אאK 

 JאאאW 
אאאאאאK

אאF7 J15EF7 J16KE 
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   אF7 J15WEא 
 
 

 
 
 
 
 
 
 
 

אF7 J16WEא 
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1אW 
אאא،אאK

אאאא
א“Manual”،“Drill”K،אא

אאאאK 
 

2אW 
אא،אW 

אא“Spot drill”א،א
אא“Pre- drilling”אאאא

אKאאאא“Auto drill”Kא
אאאאא

אאK،אאא
אאא،אK 

 
7 J3 J2אאW“Auto drill”W 

אאF7 J17E،10
20K 

 
 J  אW 

א400x4002 אא Kא
10،א،אאאא 

“Drill parameters”אאא“Job setup”א
אאאKאאא20K 
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אF7 J17WEאא 
 
 JאW 
 J  “Auto drill”אאאKאאאאW 

 
(Main menu, Toolpaths, Next menu, Circ tlpths, Auto drill) 

 
 Jאאא“Auto drill”“Entities”،א

אאאKא“Done”K 
 J،אאאאF7 J18KE 
 Jא“Tool parameters”،א“Finish tool type”K

אאאאא“Tap RH Fine”
א،אF7 J18KE“Generate spot drilling operation”،

אא5א“Maximum tool depth”5אא
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“Default spot drill diameter”Kא،א“None”
אwith the spot drill”“ChamferingK 

 Jאא“Depths, Group and Library”א30א“depth”
“Tip comp”א،F7 J19KE   

 Jא“Pre-drilling”“Generate pre- drill operations”5א
“Minimum pre-drill diameter”אאא 

“Pre-drill diameter increment”אאאא،
F7 J20KE 

  
 

 
 
 
 
 

 
 
 
 

אF7 J18WEאאAuto drill 
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אF7 J19WEא…”,“Depths 
 

 
 

 
 
 
 
 

 
 
      אF7 J20WEאdrilling”-re“P 

 
אאא،אא

א،אאאאF7 J21Eאא،
Auto drill،אאא

אK 
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אאאאPre-drilling،
K 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    אF7 J21WEאאא 
 

 J ،אאאאאא
א“Finish tool type”אאא“Reamer”KF7 J22E

אא“Auto drill”K 
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   אF7 J22WEאאא 

 
 
 JאאW 

“Job setup”א40040030אאX
YZKאאאאאא

אאK 
 

 JאאאW 
אאאאאאK

אאF7 J23EF7 J24KE 
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     אF7 J23WEא 
 

 
 
 
 
 
 
 
 
 
 
 

אF7 J24WEא، 
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7 J3 J3אאWאא 
אW 

 
 J W 
 

(Main menu, Toolpaths, Drill, Patterns, Grid) 
 
 JאW 
 

(Main menu, Toolpaths, Drill, Patterns, Bolt circle) 
 

،אאא،א
אאאKאאא

אא“Auto drill”אאW
“Grid”“Bolt circle”אא

Kאאאאא
אאאאאK 

 
1W 

9א203325
אאF7 J25KEאא:100x100x

103K 
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אF7 J25WEא 

 
אW 

 JאאW100x1002K 
 J“Grid”(Main menu, Toolpaths, Drill, Patterns, Grid)K 
 JאFX= 25, Y=25Eאאאאא 

אא،אאK 
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 J 3אאX25אאא،

אאא،אK 
  

 
 
  

 Jא،3אאY25א
אאא،אאK 

 
 

 
 
 Jא،אאאא

אאאK 
 
 

 
 
 
 J“Done”אא،“Simple drill…”،

“Spot drill”5 J5K 
 Jאאא“Pre drilling”אא

א20א5א،F7 J26KE 
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אF7 J26WEאאא 
 
 

،אאא“Backplot” “Verify”
F7 J27EF7 J28KE 
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     אF7 J27WEאא 

 
 
 
 
 
 
 
 
 
 
 
 

אF7 J28WEא 
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2W 
8א20א40

אא:100x100x103אא،F7 J29KE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

אF7 J29WEאא 
 

אW 
 JאאW100x1002K 
 J“Bolt circle”K 
 JאאFX= 50, Y=50Eאאאאא

אאK 
 J35،אאאK 
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 J،0א45א

א8אאK 
 J“Done”אא،“Simple drill…”،

“Spot drill”5 J5K 
 Jאאא“Pre drilling”אא

אא205،א1K 
،אאא“Backplot”“Verify”

F7 J30EF7 J31KE 
 
 

 
 
 
 

 
 
 

 
 

 
 
 

אF7 J30WEאא 
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אF7 J31WEאא 
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אאW 
 

אאאאאK 
אK 
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אא 
אא א 

Programming Turning operations in Mastercam 9 
 

אאWאאאאאאאאK 
אאWאאאW 

 JאאאאToolpathsK 
 JאאאאאFaceFW1Eאא

،אאאאאאF2E،אאא
F3E،אF4EאPostprocessorאא

CNCאאCNC
אK 

 JאאאאאאFW1Eאאא
אאאאא Jאאא Jאאא

،אF2E،אאאF3E،אF4Eא
PostprocessorאCNCאא،

CNCאK 
אאWאאאאאאאK 

אאאWאאא100٪K 
אאאאWK 

אאאאW 
25 J אאאא 
26 J א 
27 J Data Show 
28 J אCNC 
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אא 
אא א 

 
Programming Turning operations in Mastercam 9 

 
אאW 

 
אאאW 

 
 אאאאToolpathsK 

 
 אאאאאFaceW 
 J אאאאא

אאאK 
 J אאאK 
 J אK 
 J אPostprocessorאאCNCK 
 J אCNCאK 

 
 אאאאאאW 
 J אאאאאאאא Jאא

א JאאאאK 
 J אאאK 
 J אK 
 JאPostprocessorאאCNCK 
 JאCNCאK 
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אא،אאאא

אKאאאאאאאאאאF
אאEאאאאאא

KאאאאWא
אאאאאאאאא

אKא،אאK 
 
8 Jאאא 

אאאאאאא
ToolpathsאF8 J1KEאאאא

אאWF،אא(Main menu, ToolpathsK 
 

 אF8 J1EאאאאK 
 
 
 
 
 
 
 
 
 

אF8 J1WEאToolpathsאא 
 

אF8 J1EאאאאאToolpaths
אאאK 
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אאWאאא

אאאאאאK wNe

אאאאאא
אאאאאK uickQ

אא ceaF
אאאאא oughR
אאאא inishF

א rooveG
א rillD

אאא perationsO
אאאW،א،א،

،אKKK Job setup 

אא ext menuN

אאNCI nual entaM

א hreadT

א utoffC

אאאאאא nnedaC

K ointP

א isxa-C

W،א،אאKKK Misc. Ops

אאאא ormfTrans

א illM

אF8 J1WEToolpaths 
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8 J1אא 

אאאאKאאא
אאZאאXFDאאKE 

 
 
 
 
 
 
 
 
 
 
 
8 J2אאאאFacing 

אאאאאאאאאא
אאKאאאא
אKאאFאאE،

א“Centering”FאEאאא
אאK 

אKא1אאא
אאK،א6161

K 
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8 J2 J1אW 
،אאאא

אK،א
אK 

אאא،אF8 J2KE 
 

 
 
 
 
 
 
 
 
 
 
 

אF8 J2WEא 
 
8 J2 J2אא 

אאF8 J2Eאא،30
א15Kאאאאאאא

אFאEאאאZא،
אאאאאאאאאאK 
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אאא،אאאW 

א“Multi”אאW 
(Main menu, Create, Line, Multi)، 

אאW 
 
 
 

،אאאאא“A”W(60,0) 
  
  

 
 
 

אאW 
 

 
 
 

אאאABאא“B”W(60,30) 
 
 
 

אא“C”אאBCW(30,30) 
אא“D”W(30,60)K 

אאאDEאא“E”W(0,60) 
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8 J2 J3אאJob setupW 
“Job setup”(Main menu, Toolpaths, Job setup)א،

“General”“Boundaries”אF8 J3KE 
 

 
 
 
 
 
 
 
 
 
 
 

אF8 J3WEאאא 
 

א“Boundaries”،“Stock”“Parameters”
אK“Bar Stock”אF8 J4KE 

 
 
 
 
 
 
 
 
 

אF8 J4WEאאא 
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אאאאא“OD”
אאא“ID”א“Length”אאא“Base Z”K

אאא“Make from 2 points”K
א،אא،אא،F8 J4KE 

 
8 J2 J4א“Face”W 

אא“Face”W(Main menu, Toolpaths, Face)K
אאאאא،אאאאK

KאאאWא“Tool 
parameters”א“Face parameters”א،

F8 J5KEא“Tool parameters”אא،
א،אאאאא

אאאאKא
אאאא

א،F8 J6KE 
 
 
 
 
 
 
 
 
 
 

אF8 J5WEאא“Face” 
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אF8 J6WEאא 
 

אאF8 J6E،W 
 
- “Type – General Turning  ”WאאW

אאאGeneral turning ،אThreading،אאGrooving/ 
Parting ،אBoring Bar،אאאאאDrill/Tap/Reamer،

אCustomK 
-  “Inserts”Wא،אF8 J7KE 
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אF8 J7WEאאא 
 
- “Holders”Wא،אאF8 J8KE 
  

 
 

 
 
 
 
 

 
 

 
אF8 J8WEאאאא 
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- “Parameters”W،אאאאאא
אאאאאSpindle speed”“

א“Feed rate”K 
 
8 J2 J5אא 

אאאאאK“Operations 
Manager”אאא،“Select all”Verify”

K 
 

8 J2 J6NC 
א

אK“Post”א“Post processor”K 
 
8 J2 J7NC 
א

،אW
“NC”אאW

(Main menu, File, List, 
NC)אא،

א
“Face1.nc”،

אF8 J9KE 
 

אF8 J9WEא 
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> 
אאא،א

אMastercam ResellerK 
 

8 J2 J8אFile save 
אאאאW(Main menu, File , save) 

אאאא“save”אאאא،
אא،אאא“Save”K 

 
 
 
 
 
 
 
 
 
 
 
 
 

אF8 J10WEא 
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8 J3אאאאאRoughing 
אאאאאW(Main menu, File, Get)אא،

“Face1”א“Specify File Name to Read”K 
 

8 J3 J1א“Rough” 
“Toolpaths”،“Rough”אא

،אאא“Chain”א“Partial”א
Kא،CDאאAB

אאאK“Done”אא
אאאאF8 J11KE 

 
 
 
 
 
 
 
 
 
 
 
 
 

אF8 J11WEאאאאא 
 

א“Tool parameters”א“OD ROUGH RIGHT”
אאאאאK 
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אא“Rough parameters”W 

- אא“Depth of cut” 2.0“Equal steps”
אאאאK 

- אאאאX Zא0.2
”Stock to leave in X”“Stock to leave in Z”א،F8 J12KE 

 
 
 
 
 
 
 
 
 

אF8 J12WEאאאאא 
 

- “Computer”אא“Right”،אא
אF8 J13KE 

 
- אאא“OK”א،א،

אאאאF8 J14KE 
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אF8 J13WEאאא 
 

 
 
 
 
 
 
 
 
 
 
 

אF8 J14WEאא 
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8 J3 J2אא 

“Operations Manager”אא،“Select all”
“Verify”KF8 J15KE 

 
 
 
 
 
 
 
 
 
 
 
 
 

אF8 J15WE–אאאא 
 

8 J4אאאאFinishing 
אאאאאאאK 

- “Operations manager”אא(Alt + O)
אK 

- אא،אאאאא
אאא“Copy after”K 

- אאא“Finish”K 
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- א“Parameters”אאא،W 

אאא“OD FINISH RIGHT”Kא“Stock to 
leave in X”“Stock to leave in Z”Kאא“OK”Kא

אאK،אאאא0.01
אאאאK 

- אא“Select all”،“Regen Path”
،אאאא“Verify”אאK

אF8 J16KE 
 
 
 

 
 

 
 

 
 

 
 
 
 

אF8 J16WE–אאאאאא 
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אא 
א אאאאאא  

 Threading & ID turning   &Grooving 
 

אאWאאאאאאאאK 
אאWאאאW 

 JאGroovingWF1Eאאא
א،אאאאF2E،אאאF3E

אK 
 JאאOD ThreadingWF1Eא אא

،אאאאאאF2Eא
،אאאF3EאאאF4E

אK 
 JאאאאID TurningWF1Eא אא

אאאאא،אF2Eאאא
אא"Face Drill"،F3Eאאאאא"RH Tap"

אאאאאK 
אאWאאאאאאאאאK 

אאאWאאא100٪K 
אאאאWK 

אאאאW 
29 J אאאא 
30 J א 
31 J Data Show 
32 J אCNC 
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אא 

א אאאאאא  
 Threading & ID turning   &Grooving 

 
אאW 
אאאW 

 
 אGroovingW 
 J אאאאא

אאאK 
 J אאאK 
 J אK 
 

 אאOD ThreadingW 
 J א אאאא

אאאאK 
 J אאאאאK 
 J אאאK 
 J אK 
 
 אאאאID TurningW 

 Jאאאאא
אאאאK 

 Jאאאאא"Face Drill"אא،
אאא"RH Tap"אאאאאK 
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9 J1אGrooving 
 

אאאW(Main menu, Toolpaths, Groove) 

 
1W 

אאאF9 J1Eאא
10570K 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

אF9 J1WEא 
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אW 
1K אא،א100א105،

אאאאאא5K 
2K אא65א70א،

אאאK 
3K אאאאאK 
4K אאאGroovingK 

 
9 J1 J1אW 

א،אF9 J2KE 
 

 
 
 
 
 
 
 
 

אF9 J2WEא 
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9 J1 J2אאא 
אאאW 

אאאאFace،אאאאאRough،אאא
אFinish א،אGrooveK 

 
9 J1 J2 J1אאאאW 

FaceToolpaths،
אאאאאאא

א“ROUGH FACE RIGHT”
אאא100“Finish 

Z”אאK 
אא

אאאאאאאK 
 

אF9 J3WEאאאאאאא 
 
9 J1 J2 J2אאאאאW 

אToolpaths،Rough،ChainPartialא
אKאABאאאTUא

 DoneKאאאאאאאא“OD ROUGH 

RIGHT”אאא0.2“Stock to leave in X”“Stock to 
leave in Z”אאאאא،K 
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9 J1 J2 J3אאאא 

אToolpaths،Finish،ChainPartial
אאKאABאאאTUא

 DoneKאאאאאאא“OD 
FINISH RIGHT”אאא0“Stock to leave in X”

“Stock to leave in Z”K 
 
9 J1 J2 J4אא 

אToolpaths،Grooveא،אW 
 

 
 
 
 
 

אF9 J4WEא 
 

- 1 pointWאא
אK 

  
  
 

- 2 pointsWא
אK 
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3 Lines-Wא 
אK 

 
 

 
 

 
- ChainWא 

אK 
 
 

אאאא،אKKאאF9 J2E،
F HאאJL אאא

NPאאKאאאEsc
א،אאאאF9 J5KE 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

אF9 J5WEאאא 
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א،אאאאא“OD GROOVE CENTER”،
אאאאאKאא

אאאאאאא“Groove shape 

parameters”،אF9 J6EK 
 

 
 
 
 
 
 
 
 
 
 
 
 

אF9 J6WEאאא 
 

،אא“Groove rough parameters”“Groove finish parameters”א
אאא،אאאאF9 J7EF9 J8Eאא،K 
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אF9 J7WEאאאאא 
 
 

 
 
 
 
 
 
 
 
 
 

אF9 J8WEאאאא 
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9 J1 J3אW 
“Operations manager”א“Verify”K

אאF9 J9KEאF9 J10Eאא
KאGrooveapplication1K 

 
 

 
 
 
 
 
 
 
 

 
 
 
 

 
 

אF9 J9WEא 
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אF9 J10WEא 
 

9 J2אאOD ThreadingW 
אאאW 

(Main menu, Toolpaths, Thread) 
 

1W 
،אאאא

א(M30x2)302K 
 

אW 
א(Main menu, File, Get)אא،Grooveapplication1K 
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9 J2 J1אאW 
אאToolpaths،Threadאאאא

אF9 J11KE 
 
 

 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 

 
 

אF9 J11WEאאא 
 

א“Tool parameters”אאאא
KאאאK 

 
9 J2 J2אW 

אא“Thread shape parameters”א
F9 J12KE 
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אF9 J12WEאאא 
 

2“Lead”“mm/thread”Kאאא
אא9877א“Start position”“End position”K

אאא“Select from table”W 
א،אא“Basic major”א“Lead”

אאא،א“Thread form”K 
،א“Metric M profile”א

אא“Thread form”אא“Acme 
general purpose”“American Pipe Threads -NPT ”א،F9 J13KE 
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אF9 J13WEאא 

 
9 J2 J3אאאW 

“Operations 
manager”،אא
“Select all”،
“Verify”אאK 

 אF9 J14Eא
אאK 

 
  
  

אF9 J14WEאאא  
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9 J3אאאאW 
،אא،אאאא

אאאK 
 

1W 
אאאF9 J15Eא25

50Fφ5Eאאא
אA37.5Kא

FAluminum 2024E104108K 
 

 
אF9 J15WEא 

 
אWאא،א100א104،

אFאאEאאא4K 
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אא100א108א،
אאאK 

אאאאאK 
אאDrillK 
אאאאאאאאאC-

axisK 
 
9 J3 J1אW 

אZא،
אF9 J16KEאאאאא،

אK 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

אF9 J16WEא 
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9 J3 J2אאW 
אאאW 

אאאאFace،אאאאאRough،אאא
אFinish ،אאCentral Drill،אא،،א

אאאRH TappingK 
 
9 J3 J2 J1אאאאאאאאאאW 

אאאאאאאאK 
 
9 J3 J2 J2אאDrillW 

אאאאאאאא
W(Main menu, Toolpaths, Drill) ،אאאאאא

אאF9 J17KE 
 

 
 

 
 
 
 
 
 

 
 
 

אF9 J17WEאאאא 
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א"Tool parameters"א،"Center Drill"א،6،K
א"Simple drill-no peck"א،F J3Eאא

אאFX=0, Z=100Eאא،
אF9 J18KE 

 
 
 
 
 
 
 
 
 
 
 
 
 

אF9 J18WEאאאא 
 

אא25א،Drill
F6–9 J15 J25KEאא

Kאאא 
א"Operations"א،4אKא

א"Parameters"אKאאאאאא
 NCIKאאאF9 J19EF9 J20KE 
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אF9 J19WEאאא 
 
 
 
 
 
 
 
 
 
 
 

אF9 J20WEאאאא 
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9 J3 J2 J3אאאאPatternFace Drill 
אאאאאאאאאא

W 
(Main menu, Toolpaths, Next Menu, C-axis, Face Drl, Patterns, Bolt Circle) 
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all”،“Verify”אאKKF9 J22Eאא
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אאאLאExternal Input/Output Device
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 אאLANא،CNCאאאServerK 

 
10 J2אאCNC 
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”Baud rate”WאF4800 Bits/sE 
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אאK 
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אאאאאK 
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אF10 J3KE 
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אאא 
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 JאאאאCNC 
–א2006K 
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אאWאאExploring Mastercam  
אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK1

1 J1Mastercam 9 KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK2
1 J2אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK3
1 J3אאInterfaceKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK3
1 J4אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK5
1 J5אאMain MenuKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK7
1 J6אאSecondary MenuKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK9
1 J7אאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK9
1 J8MastercamKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK11
1 J9א 

CAD/CAM applicationsImporting Files fromKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK12

 
אאWאBasic Design  

אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK17
2 J1אאWork Coordinate System – WCSKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK18
2 J2אאConstruction Plane –CplaneKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK18
2 J3אאאCreating FunctionsKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK19
2 J3 J1PointKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 21
2 J3 J2LineKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 33
2 J3 J3ArcKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK40
2 J3 J4RectangleKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK46

 



 262 

 אאCAD/CAM 
א 

 
 

. 

אאWאDelete & Selection Method  
אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK51

3 J1אאDeleteKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 52
3 J2אSelection methodsKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 53
ChainKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK53אאא

אאאWindowKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK56
אאאAreaKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK59
אאאOnlyKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK60
אאאAllKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK60

 
אאאWא& TransformationsModifications  

אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK62
4 J1אא   Modification FunctionsKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK64
4 J1 J1אאאFillet Function KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 65
4 J1 J2אTrim Function  KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK66
4 J1 J3אBreak Function   KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK70
4 J1 J4אJoin Function   KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK71
4 J1 J5אExtend Function  KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK71
4 J1 J6אDrag Function   KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK72
4 J2אאאXform (Transforms)   KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK73
4 J2 J1אאMirror Function KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK74
4 J2 J2אRotate Function  KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK75
4 J2 J3אLScale Function   KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK77
4 J2 J4אאTranslate Function  KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK78
4 J2 J5אאאאOffset Function   KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 82
4 J2 J6אאOfs ctourKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK83
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אאWא אoperations  in Mill9Programming milling 
אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK85

א KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK86
5 JאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 86
5 J1אContourKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK88
5 J1 J1אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK90
5 J1 J2אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK90
5 J1 J3אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK94
5 J1 J4אאאJobsetupKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK96
5 J1 J5אאBackplotKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK98
5 J1 J6VerifyKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK100
5 J1 J7אG codeKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK101
5 J1 J8NCFG codeEKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK103
5 J1 J9אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK104
5 J2אאאאRoughing and FinishingKKKKKKKKKKKKKKKKKKKKKKKKKKKKK105

אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK106
5 J3אFאELetteringKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK111

אאאאFacingKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK115
אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK119

 
אאWאאRectangular Pocket   

אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK122
6 J1אאRectangular PocketKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK123

אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK124

6 J2FאERemachiningKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK128
אCopy operations KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 130

6 J3אאאRectangular Pocket with IslandsKKKKKKKKKKKKKKKKKKKKK132
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אאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK134

אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK138
 

אאWאאאאCircular Toolpaths and Holes 
אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK141

7 J1אאאCircular PocketKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 142
 JאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK142

 JאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK143
7 J2אSlotKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 148
7 J3אDrillingKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK151
7 J3 J1אאWאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK152
7 J3 J2אאW“Auto drill”KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK155
7 J3 J3אאWאאGrid & Bolt circleKKKKKKKKKKKKKKKKKKKKKKK 162

אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK170
 

אאWאא אProgramming turning operations in Lathe9  
אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK173

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 174
8 JאאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK174
8 J1אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK176
8 J2אאאאFacingKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK176
8 J2 J1אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK176
8 J2 J2אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 177
8 J2 J3אאJob setupKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK179
8 J2 J4א“Face”KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK180
8 J2 J5אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK183
8 J2 J6NCKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK183
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8 J3אאאאאRoughingKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK185
8 J3 J1א“Rough”KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK185
8 J4אאאאFinishingKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK188

 
אאWא אא אאאא 

 Threading & ID Turning  ,Grooving 
 

אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK190
9 J1אGroovingKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK191
9 J2 J2 J3אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK194
9 J2 J2 J4אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK198
9 J2אאOD ThreadingKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK199
9 J2 J1אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK200
9 J2 J2אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK200
9 J2 J2 J4אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK202
9 J3אאאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK203
9 J3 J2 J2אאCentral DrillKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK205
9 J3 J2 J3אאאאFace Drill Bolt CircleKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK208

אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK211
 

אאWאCNC  
אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK213

10 J1אNCCNC
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

214

10 J2אאCNC
KKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

215

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK217
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