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1

Introduction

AdvaNum Milling CAM is a software product for rapid creation of CNC part programs from two-dimensional part drawings. It allows:

· Create part drawings using a variety of built-in tools or import existing drawings in DXF format;

· Organize a part drawing’s geometrical material into set of tasks, which are translated directly into NC program;

· Manually edit NC programs with comprehensive built-in CNC editor with many specialized editing features and series of wizards;

· Optimize NC program cutting condition with Cutting Wizard;

· Adjust output NC language with visual and easy-to-use Language Definition Builder;

· Utilize a macro-program library containing about 70 Fanuc-compatible macro-programs for various kinds of machining and geometrical calculations.

This chapter introduces you to main concepts of AdvaNum Milling CAM and its environment.

About this manual

This manual consists of following chapters:

· Chapter 1 “Introduction”: Discusses main concepts of using AdvaNum Milling CAM and its integrated environment.

· Chapter 2 “Creating Part Drawings”: Tells how to create and modify the part drawings with AdvaNum Milling CAM.

· Chapter 3 “Editing Part Programs”: Contains information about manual editing of the part programs.

· Chapter 4 “Translating Part Drawings”: Discuss how to convert part drawings into part programs.

· Chapter 5 “Language Definition File”: Describes creating new and modifying existing Language Definition Files which play a role of post-processor in AdvaNum Milling CAM.

· Chapter 6 “System Parameters”: Contains description of all system parameters used in the AdvaNum Milling CAM.

Main Concepts

The normal process of creating an NC program with AdvaNum Milling CAM consists of following steps:

1. Create a new drawing using AdvaNum Milling CAM built-in CAD features or import an existing drawing in DXF format.

2. Select all contours and pockets basing on the drawing’s geometrical data and define procedures and CodeBlocks, which are all known as tasks. Tasks are the actual material to create an NC program.

3. Specify various properties for defined tasks and arrange them in desired order.

4. Select one of the predefined language definition files or create a new one. Language Definition File defined how tasks are translated into a program.

5. Translate all or only selected tasks into NC program.

6. If necessary, perform a manual editing of NC program you created using built-in editor and wizards.

Below the main concepts used in these steps are briefly described. For more detailed information please refer to the respective sections of this manual.

Drawings

Drawings contain geometrical information, which serves as a base for defining the two types of tasks – contours and pockets – which are later can be translated into an NC program. Drawings can be either created within AdvaNum Milling CAM or imported from other CAD software in DXF format. AdvaNum Milling CAM works with two-dimensional drawing information only. Movements of tool along a Z-axis can be defined for every individual task.

You can create a new drawing from scratch or add new elements into existing drawing by means of Add Entity Wizard, which allows defining new lines, arc and circles using a numerous methods of their definition. It is also possible to build fillets and chamfers between two connected lines, create two types of spline curve – NURBS and tension spline – basing on the a set of given points and perform various geometrical transformation on drawing elements – such as rotation, scaling, offsetting, shifting and mirroring.

Tasks

Tasks are the actual material for automatic creation of an NC program. The tasks are created basing either on geometrical information contained in the drawing or on user specified parameter. Once task is created it can be translated into an NC program. There are four types of tasks in AdvaNum Milling CAM: Contours, Pockets, Procedures and CodeBlocks.

Contours

Contour defines movements of tool along a continuous path at specified level by Z-axis. Side cutting concept allows specifying multiple passes at different Z-axis levels. Tool can approach contour and depart from contour by automatically generated smooth trajectory of three different types. Manual approach and escape can also be specified. 

Contours are defined by selecting continuous set of drawing’s lines and arcs. The entities can be picked up manually or selected automatically after two first entities are specified and contour direction is determined.

For each element of the contour, the set of technological commands and conditions such as feed rate, tool compensation, dwell, spindle speed, etc. can be specified. These commands and conditions will later be translated into NC program along with contour’s geometrical information.

Pockets

Pocket is a method of defining the movements of tool within specified boundaries by X, Y and Z-axes. Pocket can contain any number of islands or areas of workpiece that will not be machined.

Boundaries of the pocket are defined by closed contour (the contour that has its beginning and end points at the same location) also known as boundary contour. Each of the islands inside the pocket is also defined by another closed contour.

The set of different parameters specifies how the pocket is being translated into NC program.

Procedures

Procedure introduces the tool movements that are not described by drawing but rather by the user specified parameters. There are around 35 different types of procedures responsible for various kinds of machining ( facing, milling, slotting, patterns and hole drilling.

CodeBlocks

CodeBlock allows entering any arbitrary text (usually block of G-code) that can be managed from Task List along with other tasks.

Task List

Task List is a central repository for all created tasks. When a new task is being created, it is added to the Task List. Order of tasks in the Task List defines the order in which the tasks will be translated into the program. You can translate all tasks in the Task List or only the tasks you select. 

The Task List is linked both to the drawing and to the generated program. When you select a task in the Task List, the contour, pocket or procedure is highlighted in the drawing window and if the task has been already translated, its translation is also highlighted in the program window.

Language Definition File

Language Definition Files are used to describe a language in which the NC programs are created. Language Definition Files can be created and edited using AdvaNum Language Definition Builder.

Language Definition File contains general information about NC language syntax and detailed information about all G-codes, M-codes and keywords that are defined in the NC language. It also links G-codes and M-codes to different machining functions playing a role of post-processor.

Using Language Definition Files allows creating the programs in virtually any NC language. Information contained in Language Definition File is also used to highlight program syntax in program window and to populate the contents of Language Wizard ( the visual way to manually edit the NC programs.

Programs

The programs that are created as result of task list translation are displayed in the program window. Various elements of the program are highlighted with different font styles and colors, which can be customized by a user. 

AdvaNum Milling CAM provides you with all capabilities of modern program editors such as cut, copy and paste, undo, search, replace, etc. plus different features specific to NC program editing such as, automatic block renumbering, adding/removing white spaces and changing text to lower/upper case.

Language Wizard allows composing and modifying programs in easy-to-use visual way while providing access to all G-code, M-codes and keywords defined in Language Definition File.

Macro-Program Wizard provides access to the Library of about 70 Fanuc-compatible macro-programs than can be used in the NC program.

Finally, Cutting Wizard allows optimization of cutting conditions in the program according to the selected workpiece material, machine and tool.

AdvaNum Milling CAM Environment

AdvaNum Milling CAM Integrated Environment allows performing most of the program creation tasks such as creating drawings, creating and editing programs, debugging programs, in one central place. However there are a number of auxiliary applications that are part of AdvaNum Milling CAM package and which are involved for miscellaneous tasks such as graphical display of program simulation and debugging results, creating language definition files and modifying systems parameters. These auxiliary applications can be started from AdvaNum Milling CAM environment when necessary. 

AdvaNum Milling CAM Integrated Environment normally looks similar to what is shown on the picture below.
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The main elements of the AdvaNum Milling CAM integrated environment are:

· Toolbars provide quick access to most often used commands. You can customize position and contents of the available commands.

· Drawing window displays the part drawing and allows you to define contours and pockets.

· Program window displays the program that is being created.

· Entity Inspector displays detailed information about selected entity in the drawing window.

· Task List displays list and status of all defined tasks for the drawing in the active drawing window.

· Compilation/Debugger pane is used to displays program verification information such as values of variables, defined breakpoints, etc.

· Status bar display status information about a drawing or a program in the active window.

The main elements of the AdvaNum Milling CAM integrated environment are:

· Toolbars provide quick access to most often used commands. You can customize position and contents of the available commands.

· Drawing window displays the part drawing and allows you to define contours and pockets.

· Program window displays the program that is being created.

· Entity Inspector displays detailed information about selected entity in the drawing window.

· Task List displays list and status of all defined tasks for the drawing in the active drawing window.

· Status bar display status information about a drawing or a program in the active window.

Customizing Environment Settings
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To display or hide Entity Inspector, Task List and Program Panel windows use the respective commands under the View menu. You can also close each of these windows by using small Close button in the top right corner of each window.

· To display or hide the Entity Inspector chose View | Entity Inspector menu item.

· [image: image115.png]


To display or hide the Program Panel choose View | Program Panel menu item.

· To display or hide the Task List chose View | Task List menu item.

You can change the appearance of dialog boxes, toolbars and keyboard shortcuts in the Customize Environment dialog box. To display this dialog box choose Options | Customize Environment menu item. The dialog box contains three pages.

Dialogs and Toolbars page
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At this page you can change following options:

· In Toolbars list, select the toolbars to be displayed.

· Flat buttons check box determines how buttons are shown on the toolbars.

· Show hints and shortcuts check box enables or disables displaying hint tips when you pass mouse pointer over toolbar buttons.

· Check Bitmap buttons to display small icons XE "bitmap buttons"  on the dialog box buttons.

Commands page
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This page allows you to customize AdvaNum toolbars. To do so, follow the steps below.

· Select the name of toolbar you want to change in the Toolbar combo box. This will fill up the list below with the icons and names of selected toolbar’s commands.

· To add a new command to the toolbar, select this command in the Available Commands list, then select the toolbar’s command after which you want to add the new command and click the Add button (button with right pointed arrow between the two lists).

· To add a separator, select the toolbar’s command after which you want to add it and click Separator button.

· To move a toolbar’s command up or down, select it and click up or down button under toolbar’s commands list.

· To restore default toolbar commands, click Default button.

· To sort the commands in Available commands list by name or by group click the caption of corresponding column.

Keyboard page
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At keyboard page you can change the keyboard shortcuts for various menu items.

· To change a keyboard shortcut XE "keyboard shortcuts"  for the specific command, select the command name in the Action list and then press new key combination in Selected action shortcut editor.

· To restore the default keyboard shortcuts click Default button.

Activating AdvaNum 

After you install evaluation version of any AdvaNum product it needs to be activated in order to enable all of its features. You are still able to use AdvaNum product while it is not activated but all essential functions such as saving program, copying program text and printing will be disabled.

To check whether your copy of AdvaNum product has been already activated, open About dialog box using Help | About menu item. If you see red text saying "Unregistered Evaluation Version", it means that you need to activate your copy of AdvaNum product.

To activate AdvaNum product follow the next steps:

1. Select Help | Obtain Activation Code menu command. This will bring you to Advameric web site where you can order the activation code for the product you choose. The activation code will be sent to you by e-mail.

2. After you receive your activation code, please follow the instructions contained in the e-mail message to activate your copy of AdvaNum product.

Submitting Problem Report

Should you encounter any problem with AdvaNum or discover a function that does not behave as described we will appreciate if you submit this information to us. To send us a problem report please choose Help | Report Problem menu item. This will bring you to the Internet page where you can describe the situation you have encountered. You need to be connected to the Internet to submit us problem report.
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Creating Part Drawings

Drawing XE "drawing"  is a graphical presentation of a part. Using the drawing you can specify movements and trajectory of the tool that later will be translated into NC program. 

Drawings can be created within AdvaNum or imported from other CAD systems supporting DXF file format. After drawing is imported, it can be modified and saved in AdvaNum format (file with ADW extension).

This chapter describes how to create, import and modify drawings.

Drawing Files

Drawing file is a file containing the drawing. All drawing files created in AdvaNum are saved in the files with ADW XE "ADW"  extension. AdvaNum is also capable to open DXF XE "DXF"  files to import drawing files from other CAD systems that support this file format. However, if any changes have been made to the drawing, it can be saved in ADW format only.
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Creating a New Drawing
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To create a new drawing, select File | New Drawing menu item. An empty drawing window will be created. Default file name assigned to the new drawing is DrawingX.adw, where X is a sequential number of the new drawing.

Another way to create a new drawing is to select File | New menu item. This will display New dialog box, which will prompt you for the type of new document you want to create ( a program or a drawing.
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Select New drawing in the list and click OK button. It will create new drawing window with an empty drawing.
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Opening an Existing Drawing

You can open an existing drawing in a number of different ways:

· In AdvaNum, select File | Open Drawing menu item. It will bring up the Open Drawing dialog box, where you can choose the drawing file you want to open.

· In Windows Explorer, double-click on the drawing file (file with ADW extension) you want to open. This will launch a new instance of AdvaNum and open the drawing you selected.

· Drag-and-drop the drawing file icon you want to open from Windows Explorer to AdvaNum window.

· When starting AdvaNum from command-line specify the drawing you want to open as an argument.

Importing a Drawing

AdvaNum can open drawing files that were saved in DXF XE "DXF" format. Using this feature you can import drawings created with any other applications supporting this file format.

To import DXF file, select File | Open or File | Open Drawing menu item. In the dialog box that comes up, select DXF Files in Files of type combo box. The file list will now display DXF files only and you can select the file you want to open. 

AdvaNum  does not allow saving the part drawings in DXF format. If you want to save any modifications you have made to the drawing you have to save it in ADW format.
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Saving a Drawing XE "drawing:save" 
To save a drawing in the active drawing window select File | Save menu item. If this is a new drawing and you have not yet specified the file name for it, you will be prompted to do so before the drawing will be saved.

Saving a Drawing under New Name

To save a drawing in the active editor window to the file with another name, select File | Save As menu item. The dialog box similar to Open File dialog box will come up allowing you to select a new file name for your drawing.

Displaying a Drawing

A part drawing can be displayed in two-dimensional or three-dimensional presentation using one, two or four views. The views are used to display the drawing from different viewpoint (such as top view, bottom view or isometric view) or with different magnification levels in the same drawing window. You can perform rotate, scale and shift operations on each individual view.

Drawing Limits

Drawing limits is a parallelogram that defines boundaries of the drawing. In other words, drawing limits define left, right, top, bottom, front and back borders of the drawing. Drawing limits also determine the drawing range, which is how much of the drawing is displayed in the drawing window. 

If drawing contains entities whose coordinates are beyond drawing limits, those entities will not be displayed even though they are presented in the drawing.

You can define drawing limits in Drawing Limits dialog box. To display this dialog box select Options | Drawing Limits menu item.
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Use Min X, Max X, Min Y, Max Y, Min Z, and Max Z editor to specify correspondingly minimum and maximum value of drawing by X, Y and Z axes.
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Display Settings

Display Settings is a dialog box allowing you to control how the drawing is displayed. To open this dialog choose View | Display Settings menu item.
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In this dialog box you can choose how many views your drawing window will display and specify the settings for each view. 

· To select the number of views to be displayed use the Number of views combo box. You have three choices: One, Two and Four. As you select the number of views, the preview picture and view parameters area are changing to display the current settings for each of the selected views.

· To modify the settings for the view, click the Settings button next to the view’s parameters description in the view parameters area. To set the same parameters for all views at once use the Global Settings button.

When you click Settings or Global Settings button, the View Settings dialog box will be displayed allowing you to specify parameters for the selected view.

View Settings

View Settings dialog box allows to specify various view settings such as coordinate grid size, rotation angles, scale factor and offset. The dialog box consists of three pages.

Display page
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At this page:

· Mark Display coordinate axes check box to display the coordinate axes passing through the coordinate origin and stretching along the drawing.

· Mark Display coordinate axes legend check box to display a small schematic icon indicating the coordinate axes in the left lower corner of the view. This option is useful to identify the view and to display the current view settings when actual coordinate axes are hidden or invisible.

· To display a coordinate grid mark Display coordinate grid check box. You can specify the size of the grid in Grid size X and Grid size Y editor boxes.

Rotation page

At Rotation page you can specify the viewpoint for displaying the drawing.
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You can select the view type from the set of pre-defined views, which includes Top, Bottom, Left, Right, Front, Back and Isometric. You can also define a Custom 3D view by specifying the rotation angles around X, Y and Z-axes in corresponding editor boxes.

Scale page
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The overall zoom factor for the view in Scale factor editor box. 100% value means the entire drawing is displayed in the view. If the scale factor is set to the value greater than 100% the drawing is magnified and only respective part of it is displayed. 

Offset by X-axis and Offset by Y-axis editor boxes indicate amount of offset of the drawing range middle point relative to the center of the view. Zero values for these parameters mean that the middle point of the drawing range is displayed exactly in the view center.  

Dynamic View Transformation

You can change the scale factor of the view, its offset and rotation angles by simply moving the mouse without accessing the View Settings dialog. To do so, choose the corresponding command from View menu, hold the left mouse button down and move the mouse. The view will change dynamically as the mouse moves. The view will lock in to the current state when you release the mouse button. The following table summarizes available dynamic view transformation commands.

	Icon
	Command
	Default keyboard shortcut
	Action

	[image: image10.png]



	View | Rotate
	Alt+1
	Rotates the drawing in the active view.
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	View | Shift
	Alt+3
	Changes the offset of the active view (moves the drawing)
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	View | Scale
	Alt+2
	Increases or decreases the scale factor of the active view.
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	View | Zoom Window
	Alt+4
	Increases selected drawing rectangle to the entire view.
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You can restore the original drawing scale factor to display the entire drawing range by choosing View | Zoom All menu item.

You can quickly switch between different numbers of views by choosing View | Presentation | Single View, View | Presentation | Two Views and View | Presentation | Four Views commands. To expand a single view to entire drawing window, click the right mouse button on it and choose Presentation | Expand Viewport commands from pop-up menu.

For single view mode you can also quickly display or hide coordinate axes, coordinate axes legend and coordinate grid be choosing corresponding commands from View | Show menu.

Drawing Options

You can change various drawing related settings such as display of workpiece zero and initial point, drawing colors, etc. in the Drawing Options dialog box. To display this dialog box, select Options | Drawing Options menu item. The Drawing Options dialog consists of two pages that are described below.

Display page
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Settings on this page are drawing specific. That means it will display settings related to the drawing in the active drawing window. If there is no active drawing window open, the page will display default settings, which are used for a new drawing when it is created.

Use the controls on this page as described below:

· Show workpiece zero XE "workpiece zero"  check box turns on or off the display of workpiece zero symbol on the drawing.

· Show initial point  XE "initial point" check box turns on or off the display of initial point symbol on the drawing.

· Show contour direction check box turns on or off the display of direction of contour or selected entities in the drawing. 

Colors page

Colors page allows specifying the colors and line types for different elements of the drawing.
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Use this page as described below:

1. Select the element whose color or line type you want to modify in Drawing Elements list box.

2. Chose the color for selected element in Color grid. If you want to use custom color, click Other button.

3. Select the line type in Line type list. Note that line type is meaningless for some elements (e.g. background).
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Entity Inspector XE "Entity Inspector" 

 XE "entity:information" 
Entity Inspector is a small window located at the left part of AdvaNum  Integrated Environment, which displays all available information about any selected drawing entity. To select a drawing entity, click left mouse button over the entity. 

Use View | Entity Inspector menu item to show or hide Entity Inspector window. Entity Inspector looks similar to what is shown on the picture below. 
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The following table summarizes and explains information displayed in Entity Inspector for line, arc, circle types of entities.

	Field
	Line
	Arc
	Circle
	Meaning

	Type
	Yes
	Yes
	Yes
	Type of then entity: line, arc or circle.

	Layer
	Yes
	Yes
	Yes
	Name of the layer, which the entity belongs to.

	Start
	Yes
	Yes
	No
	Start point of the entity.

	End
	Yes
	Yes
	No
	End point of the entity.

	Slope
	Yes
	No
	No
	Slope angle of line in degrees relative to X-axis.

	Length
	Yes
	Yes
	Yes
	Length of the entity.

	Center
	No
	Yes
	Yes
	Center point of arc or circle.

	Radius
	No
	Yes
	Yes
	Radius of arc or circle.

	Start Angle
	No
	Yes
	No
	Start angle of arc.

	End Angle
	No
	Yes
	No
	End angle of arc.

	Central Angle
	No
	Yes
	No
	Central angle of arc

	Use Count
	Yes
	Yes
	Yes
	Number of contours, which the entity belongs to.

	Used By
	Yes
	Yes
	Yes
	List of the contours, which the entity belongs to. If contour is part of a pocket, the name of the contour is preceded with pocket name. 


Selecting Entities

There could be several reasons why you may want to select the entities in the drawing: in order to delete them, to create a contour from the selection or to make some drawing modifications such as building spline, fillet, chamfer or performing some of the drawing transformations. 

While in the case of deletion and transformations, entities can be selected in arbitrary order; the contour is a set of sequentially connected entities. Thus to create a contour, it is important to make sure that all the selected entities are connected, and moreover, are connected sequentially. To make this process easier, AdvaNum  provides you with capabilities to automatically select an entity connected to the last selected entity. This section discusses how to make both manual and automatic selection.

Automatic Selection XE "selection:automatic" 
Once you have two or more entities selected sequentially you can use the automatic selection feature to select the next connected entity. Please notice that more than one entity need to be selected to allow automatic determination of the contour direction.
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To select next entity use Select | Select Next Entity menu item. If there are more then one entity connected to the last selected entity, AdvaNum  will prompt you to choose one from the list of all entities connected to the last selected entity in Select Next Entity dialog box.
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In this dialog box, select the next entity from the list and click OK button. If you want to select the next entity manually in the drawing, click Cancel button.

[image: image124.png]


If you want AdvaNum  to automatically select more than one sequential entities, use Select | Select Automatically menu item. This function automatically selects entities until it cannot find the next connected entity or there are multiple connected entities.

Manual Selection

To select an entity manually, follow the next steps: XE "selection:manual" 
· To select a single entity click left mouse button over it.

· To add another entity to the selection, click left mouse button over it while depressing Shift or Ctrl button on your keyboard.

· To select more than one entity depress left mouse button and while holding it drag the mouse over the drawing. It will display a selection rectangle designated with dotted lines. Once you release the left mouse button, all the entities within the specified rectangle will be selected.
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Reverting Selection

There are three ways to unselect selected entities:

· To unselect single entity click left mouse button on it holding Ctrl or Shift key depressed on your keyboard.

· To unselect entire selection, click left mouse button anywhere on the drawing. If you click on another entity, it becomes selected.

· To unselect last selected entity, use Select | Unselect Last Entity menu item.

Modifying Drawings

This section describes how to modify drawings by adding and deleting entities, building chamfer, fillets and spline and performing different kinds of transformations such as rotation, offset, scaling, shifting and mirroring.

Line Types

[image: image126.png]


A line type is a repeating pattern of dashes, dots, and blank spaces. Line types are used to display different parts of a drawing in different ways. For new drawings, default line type (solid line) is automatically created. If you want to use other line types in your drawing, you need to create them in Edit Line Types dialog box. In this dialog box, you can also modify and delete existing line types. To open this dialog box, select View | Line Types menu item.
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The Line Types list displays all the line types already defined in the drawing. Name column is for the line type name and Description column is for the line type description. You can add, delete and modify line types as described below:

· [image: image127.png]


To delete an existing line type, select it in the list and click Delete button (red cross in the top-right corner of the dialog box).

· [image: image128.png]


To create a new line type, click Add button (green plus in the top-right corner of the dialog box). This will add new line type with default parameters and New Line Type name.

· To modify the line type parameters, select the line type in the list and use controls in the bottom of the dialog box to change corresponding parameter.

· Use Name and Description editor to specify line type name and its brief description.

·  XE "line pattern" Use Line Pattern check boxes to specify a pattern used for the line type.

· Scale editor is to enter a scale factor for the pattern you specified.

The changes you make in this dialog box will not affect drawing until you click OK button. If you want to discard the changes you have made, use Cancel button.
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Layers

Layers are logical grouping of drawing entities that act like transparent sheets allowing to overlay different parts of the drawing. Layer applies the same characteristics such as color and line type to all entities assigned to it. You can modify layer settings using Edit Layers dialog box. To open this dialog box, select View | Layers menu item.
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The Layers list displays all layers already defined in the drawing. Name column contains layer name, Line Type column contains name of line type used by the layer and Appearance shows the line type pattern. You can add, delete and modify layers as described below:
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To delete an existing layer, select it in the list and click Delete button (red cross in top-right corner of the dialog box).

· [image: image131.png]


To create a new layer, click Add button (green plus in top-right corner of the dialog box). This will add the new layer with default parameters and New Layer name.

· [image: image132.png]


To make the layer visible, check the box next to its color and name in the Layers list. To hide the layer, clear this check box. To make all layers visible, click the button with two checked boxes in the top part of dialog box. To hide all layers click the button with two unchecked boxes in the top part of dialog box.

· To modify parameters of layer, select the layer name in the list and use the controls in the bottom of the dialog box to change corresponding parameter.

· Use Name editor to specify layer name.

· Select line type associated with the layer in Line Type combo box.

· You can select layer color from 16 predefined colors or use Other button to assign any of other colors to the layer.

The changes you make in this dialog box will not affect drawing until you click OK button. If you want to discard the changes you made, use Cancel button.

Adding New Entities

[image: image133.png]


New entities can be added to the drawing using Add Entity window. To open this window, select Edit | Add New Entity menu item. This section describes how to use this window.
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To add a new entity to the drawing, follow the next steps:

1. Specify what type of entity you want to add using Entity type radio buttons. It may be Line, Arc or Circle.

2. If you selected Arc, specify the Arc direction. CW stands for clockwise and CCW stands for counterclockwise.

3. [image: image135.png]


In Definition type list box, select the method you want to use to specify the new entity parameters. Available definition methods vary for lines, arcs and circles. Detailed description of all methods is given later in this section.

4. Specify starting point for the new entity using Start point editors. To pick up starting point coordinates from the drawing click Coordinate Selection Button next to Start point label. When you click this button Add Entity window will disappear allowing you to click left mouse button anywhere in the drawing. After you do that, Add Entity window will show up again with coordinates of chosen point in Start point editor. By default, start point of new entity is the end point of previously added entity.

5. Specify all the required parameters for selected method in Parameters section. You can use Coordinate Selection Button next to Parameters label when it is available. Detailed description of all parameters is given later in this section.

6. Select the layer to which you want to add the new entity in Add to layer combo box.

7. [image: image136.png]


If you want Add Entity window to remain open after the entity is added make sure Pin button is depressed. 

8. And finally to insert the entity to the drawing, click Add button. To hide Add Entity window, use Close button.

The following tables contain description of all available methods of specifying the entity parameters for lines, arcs and circles. Each method also requires information about entity starting point.

Line

	Method
	Description
	Parameters Description

	X, Y of End
	Defines line using end point coordinates.
	X of end point
	X-coordinate of end point.

	
	
	Y of end point
	Y-coordinate of end point.

	Slope Angle; X of End
	Defines line using X coordinate of end point and slope angle against X-axis.
	Slope angle
	Slope angle of line relative to X-axis in degrees (0( ( 359().

	
	
	X of end point
	X-coordinate of end point.

	Slope Angle; Y of End
	Defines line using Y coordinate of end point and slope angle against X-axis.
	Slope angle
	Slope angle of line relative to X-axis in degrees (0( ( 359().

	
	
	Y of end point
	Y-coordinate of end point.

	Slope Angle; Length
	Defines line using length and slope angle against X-axis.


	Slope angle
	Slope angle of line relative to X-axis in degrees (0( ( 359().

	
	
	Line length
	Length of line.

	Increment
	Defines line using increments of X and Y coordinates relative to start point.
	Increment by X
	Amount of increment by X-axis.

	
	
	Increment by Y
	Amount of increment by Y-axis.

	Tangent; X of end
	Defines line as tangent to the previously defined arc at its end point using X-coordinate of line end point.
	X of end point
	X-coordinate of line end point

	Tangent; Y of end
	Defines line as tangent to the previously defined arc at its end point using Y-coordinate of line end point.
	Y of end point
	Y-coordinate of line end point

	Tangent; Length
	Defines line as tangent to previous arc at its end point using line length.
	Line length
	Length of line.


Arc

	Method
	Description
	Parameters Description

	Intermediate, End Points
	Defines arc using two points belonging to the arc (intermediate point and end point).
	X of inter. Point
	X-coordinate of any point on the arc (intermediate point).

	
	
	Y of inter. point
	Y-coordinate of any point on the arc (intermediate point).

	
	
	X of end
	X-coordinate of arc end point.

	
	
	Y of end
	Y-coordinate of arc end point.

	Center; End Point
	Defines arc using its center and end point.
	X of center
	X-coordinate of arc center.

	
	
	Y of center
	Y-coordinate of arc center.

	
	
	X of end
	X-coordinate of arc end point.

	
	
	Y of end
	Y-coordinate of arc end point.

	Radius, End Point
	Defines arc using radius and end point.
	Radius
	Radius of the arc.

	
	
	X of end
	X-coordinate of arc end point.

	
	
	Y of end
	Y-coordinate of arc end point.

	Direction, End point
	Defines arc using its direction and end point.
	Direction
	Slope angle of tangent to the arc at its start point relative to X-axis in degrees (0( ( 359().

	
	
	X of end
	X-coordinate of arc end point.

	
	
	Y of end
	Y-coordinate of arc end point.

	End point (tangent)
	Defines line with given end point so that previously defined line is tangent to the arc at its start point
	X of end
	X-coordinate of arc end point.

	
	
	Y of end
	Y-coordinate of arc end point.

	Angle; End point
	Define arc using central angle and end point.
	Central angle
	Central angle of arc in degrees (0( ( 359().

	
	
	X of end
	X-coordinate of arc end point.

	
	
	Y of end
	Y-coordinate of arc end point.

	Angle; Center
	Define arc using central angle and coordinates of its center.
	Central angle
	Central angle of arc in degrees (0( ( 359().

	
	
	X of center
	X-coordinate of arc center.

	
	
	Y of center
	Y-coordinate of arc center.


Circle

	Method
	Description
	Parameters Description

	2 Intermediate Points
	Defines circle using two points belonging to the circle (intermediate point and end point).
	X of inter. Point
	X-coordinate of any point on the circle (intermediate point).

	
	
	Y of inter. point
	Y-coordinate of any point on the circle (intermediate point).

	
	
	X of end
	X-coordinate of circle end point.

	
	
	Y of end
	Y-coordinate of circle end point.

	Center; Radius
	Defines circle using its center and radius.
	X of center
	X-coordinate of circle center.

	
	
	Y of center
	Y-coordinate of circle center.

	
	
	Radius
	Radius of circle.


Deleting Entities

[image: image137.png]


To delete one or more of the drawing entities follow the next steps:

1. Select entities you want to delete as described in Selecting Entities section.

2. Choose Edit | Delete Entity menu item.

3. When prompted if you are sure you want to delete selected entities, answer Yes.

Please notice that you cannot restore deleted entities. If you realize you need to undo delete operation, close the drawing without saving it and open it again or open a backup file (file with ~AD extension) if you have already saved the drawing.

Chamfering XE "chamfer" 
[image: image138.png]


Chamfering inserts a line with specified length called chamfer between two connected lines in the drawing. To build a chamfer, select two lines in the drawing or select a contour in the Task List and choose Edit | Build Chamfer menu item. Both selection and contour must contain two connected lines to successfully build a chamfer. 

If selection or contour contains more than two entities, AdvaNum  will automatically find first two connected lines and use them to build the chamfer. Lines participating in chamfering cannot be part of another contour because adding the chamfer will trim participating lines and this may break connectivity of the other contour.

After you select Edit | Build Chamfer menu item and two connected lines are found, Build Chamfer dialog box will be displayed in which you can specify the chamfering parameters.
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In Chamfer distance edit box, enter the distance by which the lines are trimmed in order to build the chamfer. It must have a positive value. 

In Add to layer combo box, choose the layer to which you want to add the chamfer line. By default, the combo box will display the layer to which first selected line belongs.
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Filleting XE "fillet" 
Filleting inserts an arc with specified radius called fillet between two connected lines in the drawing. To build a chamfer, select two lines in the drawing or select a contour in Task List and choose Edit | Build Fillet menu item. Both selection and contour must contain two connected lines to build a chamfer. 

If selection or contour contains more than two lines or arcs, AdvaNum  will automatically find first two connected lines and use them to build a fillet. Lines participating in filleting cannot be part of another contour because adding the fillet will trim the lines and this will break connectivity of the other contour.

After you select Edit | Build Fillet menu item and two connected lines are found, Build Fillet dialog box will be displayed in which you can specify the filleting parameters.
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In Fillet radius edit box, enter the radius of fillet arc. It must have a positive value. 

In Add to layer combo box, choose the layer to which you want to add the chamfer line. By default, the combo box will display the layer to which first selected line belongs.

[image: image140.png]


Building Spline XE "spline" 

 XE "NURBS" 
You can build spline basing on consecutively selected entities or a contour. The spline is intended to smooth the straight-line path and, therefore, applying spline transformation to contours or selections that contain arcs or circles can cause irregular result.

AdvaNum  provides possibilities to create two different kinds of spline curve: Non-Uniform Rational B-Spline (NURBS) and Tension Spline. The difference between them is that while resulting NURBS curve does not necessarily have to pass through any of the control points, tension spline curve always passes through each control point. 

The tension factor controls the smoothness of resulting curve. The higher tension factor is, the more closely spline curve approximates the original set of line segments. A lower tension factor produces a smoother curve that may deviate considerably from the straight-line path between points. 

When you have selected the contour or entities whose vertices will be used as control points of the spline, choose Edit | Build Spline menu item. This will open Spline Properties dialog box where you can specify parameters of the spline.
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In this dialog, specify the following information:

· Select the type of the spline you want to build using Spline type radio buttons. It can be either NURBS or Tension.

· For Tension type of spline, specify the spline tension factor in Tension factor edit box.

· For both types of spline, specify the number of spline segments in Number of segments edit box. 

· To delete selected entities after spline is built, check Delete original entities box. This option is disabled if you build spline basing on contour selection.

· Specify the name of the layer to which you want to add new entities in Add to layer combo box. 

· If you want to automatically add newly created spline entities to a new contour, check Create new contour box.

· If Create new contour check box is selected, specify the name and description for the new contour in Contour name and Contour description editors respectively.
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Drawing Transformations XE "transformation" 
Use drawing transformations to perform rotation XE "rotation" , scaling XE "scaling" , offsetting XE "offset" , shifting XE "shift"  or mirroring XE "mirror"  of drawing elements. You can perform transformation upon both contour and selected entities in the drawing. 

To perform transformation, select a contour in the Task List or select entities in the drawing. After that, use Edit | Transformations menu item to display Contour Transformation dialog box where you can specify parameters of the transformation. 
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In this dialog box:

· Select the method of transformation in Transformation radio group.

· Specify all necessary parameters for selected transformation method in Parameters section. Summary of all transformation methods and parameters is given later in this section.

· In Add to layer combo box select the layer to which you want to add the new created entities as result of transformation. If you want to use the layer of original entities for new entities check Use original layers check box. When this check box is checked, Add to layer combo box becomes disabled. 

· If you want original entities to be deleted from the drawing after transformation is performed, check Delete original entities check box. This option is disabled if you are performing transformation of the contour.

· If you want to create a new contour basing on transformed entities, check Create new contour check box and specify new contour name and description in Contour name and Contour description editors. To ensure connectivity of the new contour, this option is only available if you are performing transformation of the contour.

The table below summarizes available transformation methods and parameters of each method.

	Method
	Description
	Parameters Description

	Rotate
	Rotates selected entities or contour around specified base point.
	Base Point X
	X-coordinate of base point.

	
	
	Base Point Y
	Y-coordinate of base point.

	
	
	Rotation Angle
	Rotation angle in degrees.

	Scale
	Scales selected entities or contour relative to specified base point.
	Base Point X
	X-coordinate of base point.

	
	
	Base Point Y
	Y-coordinate of base point.

	
	
	Scale factor
	Scale factor less than 1 means reductions; scale factor greater than 1 means magnification.

	Offset
	Builds equidistant entities (offset) to selected entities or contour
	Offset Value
	Amount of offset.

	
	
	Left / Right
	Side of the offset.

	Shift
	Shifts selected entities or contour by specified amount
	Delta X
	Amount of shift by X-axis.

	
	
	Delta Y
	Amount of shift by Y-axis.

	Mirror
	Build mirror image of selected entities or contour.
	Base Point X
	X-coordinate of base point (point relative to which mirroring is performed).

	
	
	Base Point Y
	Y-coordinate of base point (point relative to which mirroring is performed).

	
	
	Relative to
	Axes along which mirroring is performed.




Chapter

3

Editing Part Programs

This chapter describes how to manually create and edit part programs with AdvaNum . Editing the program is necessary if you want to change the program text manually after it was created from a drawing. You also may want to create a new program from scratch or view an existing program.

Program Files

All programs created in AdvaNum  are saved in the files on your hard drive or another storage device. This section discusses how to work with these program files, namely how to create a new program, open existing one, save your program and print a hard copy of it.

Creating a new program XE "new program" 

 XE "program:new" 
To create a new program, select File | New Program menu item. The empty program window will be created where you can start typing your program text. The default file name assigned for a new program is programX.gcd, where X is sequential number of new program.

[image: image142.png]


Another way to create a new program is to select File | New menu item. It will open Create New dialog box, which will prompt you for the type of new document you want to create: a program or a drawing.
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Select New program in the list and click OK button. It will create a new program window as it was described above.
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Opening an existing program

You can open an existing program in a number of different ways, which are described in this section.

· In AdvaNum  select File | Open Program menu item. It will bring up Open Program dialog box, where you can choose the program file you want to open.

· In Windows Explorer double-click on the program file (file with GCD extension) you want to open. It will launch a new instance of AdvaNum  with the program you have selected.

· Drag-and-drop the program you want to open from Windows Explorer to AdvaNum  window.

· When starting AdvaNum  from command-line specify the program you want to open as an argument.
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Saving a program

To save a program in the active editor window select File | Save menu item. If it is a new program and you have not specified the file name for it yet, you will be prompted to do so before saving the program.

If you have Create Backup File option enabled in Editor Options dialog box, backup file containing the previous version of your program will be created each time you save a program.

Saving a program under a new name

To save a program in the active editor window to file with another name, select File | Save As menu item. The dialog box similar to Open File dialog box will come up allowing you to select new file name for your program.
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Saving all open programs

To save programs in all currently open editor window, select File | Save All menu item.

Printing a program XE "printing program" 

 XE "program:print" 
[image: image146.png]


To print a program in the active window select File | Print menu item. It will open Print Options dialog box where you can specify how the program is printed.
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In this dialog box you can modify the following settings:

· Use syntax coloring – if selected highlights program elements with different colors and styles while printing.

· Print header/page number – adds program name and page number in the header and footer of each page.

· Setup – displays Printer Setup dialog box where depending on the type of your printer you can specify different print options such as print quality, paper size and orientation, number of copies, etc.

Editing Programs

This section describes how to edit your programs. Editing programs includes basic typing of the program text from a keyboard, navigating across the program text and more complex operation requiring use of Clipboard such as cut, copy and paste.

Basic program editing XE "program:editing" 

 XE "editing program" 
You edit the programs by entering text from your keyboard or using the Wizards. This section describes how to edit a program from the keyboard.

The newly entered text always appears at the caret XE "caret"  (vertical blinking line) location in the program. There are two editing modes: inserting XE "insert"  and overwriting XE "overwrite" . In the first case, new letter is inserted before the character at the caret location and in second case it replaces the character at caret location. You can switch between these modes using Insert key on your keyboard. Your can see which mode is currently active using a corresponding indicator in the Status Bar.

The current caret position is also displayed in the status bar. First number is a number of row where the caret is located and second number is a number of column. You can change a location of the caret simply clicking the left mouse button on the place where you want to insert next character or using keyboard navigation shortcuts, which are summarized in the table below.

	Key
	Meaning

	( (Right arrow)
	Moves caret to one position rightward

	( (Left arrow)
	Moves caret to one position leftward

	( (Up arrow)
	Moves caret to one position upward

	( (Down arrow)
	Moves caret to one position downward

	Home
	Moved caret to the beginning of line

	End
	Moved caret to the end of line

	Ctrl + (
	Moves caret to one word rightward

	Ctrl + (
	Moves caret to one word leftward

	Page Up
	Scrolls text one page upward

	Page Down
	Scrolls text one page downward

	Ctrl+Page Up
	Moves caret to the origin of text

	Ctrl+Page Down
	Move caret to the end of text


You can use the keys and key combinations shown in the following table to change editing modes, insert new lines and line numbers and delete the program text.

	Key
	Meaning

	Ins
	Toggles between inserting / overwriting modes

	Del
	Removes one symbol at the right of caret; if there is selected text, remove whole selection

	Backspace
	Removes one symbol at the left of caret; if there is selected text, remove whole selection

	Enter
	Moves caret to the origin of the next line or inserts a new line, if inserting mode is on.

	Shift+Enter
	If inserting mode is on, inserts a new line and automatically adds the block number.

	Tab
	Moves cursor to the next tabulation position


Program syntax coloring XE "syntax coloring" 
AdvaNum  automatically displays different parts of NC programs with different colors XE "colors"  and font styles XE "font styles" . This feature significantly simplifies editing and understanding of G-code programs. AdvaNum  distinguish between following elements of NC language programs:

· Keywords;

· G-code numbers;

· Remarks;

· Floating-point and decimal numbers;

· Variables;

· Labels and block numbers;

· G-code addresses;

· MSTB codes;

· Regular unclassified text;

You can select the color and font style for each of the elements above in Editor Options dialog box. Using AdvaNum Language Definition Builder you can describe what each of these elements includes and in that way adjust AdvaNum  to virtually any dialect or variation of G-code.

Selecting text XE "selecting text" 

 XE "text:select" 
You may want to select the part of program text to perform one of the block operations such as copying text to Clipboard or deleting it from the program.

You can select text using both mouse and keyboard as it is described below:

· To select the text with a keyboard simply press and hold Shift key while moving the caret around program text with any of the navigation keys. To finish the text selection release Shift key.

· To select text with a mouse, press left mouse button and start moving the mouse pointer around the program. The text between position where you pressed left mouse button and current caret position will be selected. To finish the selection, release the mouse button.

· To select a single word double-click with left mouse button on it.

· To select the entire program use Edit | Select All menu item.

· To revert a current selection, click moue anywhere in the program text or start another selection.

Copying text XE "copying text" 

 XE "text:copy" 
[image: image147.png]


AdvaNum  allows you to copy selected text to the Windows Clipboard XE "clipboard"  and then insert it to another program or any other document. 

To copy the program text to the Clipboard, first select it as described in the previous section. You can select part of the program or entire program. Then use Edit | Copy menu item to copy selected text to the Clipboard.

When text is copied to the Clipboard, use Edit | Paste menu item in AdvaNum  or any other Windows application supporting basic text processing to copy it from the Clipboard.

Cutting text XE "cutting text" 

 XE "text:cut" 
[image: image148.png]


Cutting text is very similar to copying text with an exception that the cut text is deleted from the program and moved to the Clipboard. So cut text command includes both copy text and delete text operations.

To move the selected text to the Clipboard use Edit | Cut menu command. Like in Copy command moved text then will be available for AdvaNum  and other Windows application through the Paste command.

Pasting text XE "Pasting text" 

 XE "text:paste" 
[image: image149.png]


To insert the contents of Windows Clipboard into the program select Edit | Paste menu item. It will be pasted at the current caret position. Only textual contents of the Clipboard can be pasted into the program. 
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Deleting a single line XE "delete line" 
To delete one particular line of the program, position caret at this line and then select Edit | Delete Line menu item. The line will be deleted.

Searching text XE "find text" 

 XE "text:find" 
[image: image151.png]


To find any text in the active editor window choose Search | Find menu item. This command will display the Find Text dialog box as shown on next figure.
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Use the following options to perform search of the text:

· Text to find edit control provides you with a space to enter the text you want to find.

· Mark Case sensitive check box if want to find only text that has the same pattern of upper and lower case as the text you specified in Find what box.

· Mark Whole words only check box if you want to find only occurrences of the text you specified that are whole words and not part of a larger word.

· Direction allows you specifying the direction of search starting from current caret position. Select Forward to search from current caret position toward the end of file and Backward to search toward the beginning of file.

· Origin lets you to define where the search starts. Choose From cursor to perform the search from the current caret position or Entire scope to perform the search from the beginning of file.

Replacing text XE "replace text" 

 XE "text:replace" 
[image: image152.png]


To find any text in the active editor window and replace it with other text, choose Search | Replace menu item. This command will display the Replace Text dialog box as shown on the next picture.
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Use the following options to perform the search and replace of text:

· Text to find edit control provides you with a space to enter the text you want to find.

· Replace with edit control is place to enter a new text.

· Mark Case sensitive check box if want to find only the text that has the same pattern of upper and lower case as the text you specified in Find what box.

· Mark Whole words only check box if you want to find only occurrences of text you specified that are whole words and not part of a larger word.

· If you mark Prompt on replace check box, AdvaNum  will prompt you before each replace action.

· If Replace all check box is marked, all occurrences of text specified in Text to find edit box will be replaced with the new text.

· Direction allows you specifying the direction of the search starting from current caret position. Select Forward to search from current caret position toward the end of file and Backward to search toward the beginning of file.

· Origin lets you to define where the search starts. Choose From cursor to perform the search from current caret position or Entire scope to perform the search from beginning of file.

Repeating search

[image: image153.png]


To repeat the last search or replace text operation select Search | Search Again menu command. 

Jumping to specific line

[image: image154.png]


To move the caret to the program line with specific number select Search | Go to Line menu command. It will display dialog box where you specify the line number to move the caret to.
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Reverting changes XE "undoing changes" 

 XE "undo" 
To revert or undo the last editing action in the active window, select Edit | Undo command. This command restores the file in the active editor window to the state it was before the previous editing action. AdvaNum  is capable to undo last 256 changes.

Undo inserts any characters you deleted, deletes any characters you inserted, replaces any characters you overwrote and so on. If you are undoing the block operation, whole block of text will be restored or removed.

You cannot undo the changes made by Advanced Editing commands such as changing the text case and adding or removing block numbers and spaces.
Specialized Editing Features

Specialized editing commands provide you with an NC related editing functionality such as adding/removing block numbers, changing text case to uppercase/lowercase and adding/removing white spaces. All specialized editing commands are accessible via Edit | Advanced menu. Specialized editing commands apply to selected text. If there is no selection, the entire program text will be affected.

Changing Text to Uppercase XE "uppercase" 
[image: image156.png]


To change the program text to the uppercase letters select Edit | Advanced | Make Text Uppercase menu command. It will convert selected program text to capital letters. If there is no selected text this commands applies to the whole program.

Changing Text to Lowercase XE "lowercase" 
[image: image157.png]


To change the program text to the lowercase letters select Edit | Advanced | Make Text Lowercase menu command. It will convert selected program text to lowercase letters. If there is no selected text this commands applies to the whole program.

Inserting Spaces XE "insert spaces" 

 XE "spaces:insert" 
[image: image158.png]


Use Edit | Advanced | Insert Spaces menu command to add separating spaces between words in selected program text. If there is no selected text this commands applies to the whole program.

[image: image159.png]


Removing Spaces XE "removing spaces" 

 XE "spaces:remove" 
Use Edit | Advanced | Remove Spaces menu command to delete separating spaces between words in selected program text. If there is no selected text this commands applies to the whole program.

Adding Block Numbers XE "block numbers" 
[image: image160.png]


You can add block numbers or re-number the blocks in the program using Edit | Advanced | Add Block Numbers menu command. This commands applies to the selected program lines or entire program if there is no selection. After you select this command, the dialog box will appear allowing you to specify how to number blocks. The dialog box is shown on the picture below.
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In this dialog box:

· Use From editor to specify the number of first block.

· Use Step editor to specify the step for block numbers incrementing.

From value must be in the range specified by minimal and maximal block number fields in language definition file.

Removing Block Numbers

[image: image161.png]


To remove block numbers from entire program or part of it, use Edit | Advanced | Remove Block Numbers menu command. It will remove block numbers only from selected lines if any; otherwise the whole program will be affected.

Editor Options

[image: image162.png]


You can alter behavior of editor window by modifying the editor options in Editor Options dialog box. To display this dialog select Options | Editor Options menu command. The dialog box consists of two pages: Editor and Colors. Former is for setting editor options and latter is for defining the appearance of different elements of NC program.

Editor page

Editor page is active when the dialog box is displayed. You can always switch back to this page clicking on Editor tag at the top of the dialog box. Editor page of Editor Options dialog box looks as it is shown on the picture below:
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Use this page as described below:

· Mark Auto block numbers XE "Auto block numbers"  check box to enable adding block numbers to every new line of the program text automatically. It means that every time you press Enter key in Insert mode and create a new line in the program text it will begin with a block number. If this option is not enabled you still can create new line beginning with a block number using Shift+Enter key combination instead of just Enter.

· Use From editor to specify the number of first block for auto block numbering feature.

· Use Step editor to specify the step for incrementing the block numbers.

· Mark Visible right margin check box XE "right margin"  to display vertical line at specified distance from the left editor window edge. It can help you when editing programs with long lines of code.

· In Column editor specify a column number where the right margin line will be displayed.

· Mark Undo after save check box to allow undoing the changes after file has been saved.

· Mark XE "backup file"  Create backup file check box if you want to create a backup file with previous version of the program text each time you save the program.

· Use syntax coloring check XE "syntax coloring"  box determines if NC program elements are displayed using individual font style and colors or whole program is presented as a plain text.

· Mark XE "trailing spaces"  Trim trailing spaces check box to allow removing of trailing spaces in the end of program lines.

· Tab size editor XE "tab size"  allows you to specify how many columns each tabulation character is equal to.

· To change the font XE "font"  using which the programs are displayed click Font button and then select the font you want to use in the dialog box that will come up.

Colors page

To switch to the Colors page, click on Colors tag at the top of the dialog box. Colors page of Editor Options dialog box looks as it is shown on the picture below:
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On this page, you can specify the color and font type for each element of NC language. To do so follow the steps below:

1. Select the language element at the Element list box.

2. Click on the color you want to use for displaying this element in Color grid. If you want to use a custom color, click Other button.

3. Select how you want to display the language element in Effects box. You can choose bold, italic, underline font or any combination of them.

Preview editor shows an example of small NC program, which uses the settings you specified.

Language Wizard

Language Wizard XE "Language Wizard"  is a tool to automate NC program creation process. It allows you creating programs in interactive dialogical manner minimizing the manual text editing. This is the best way to create and edit NC programs without using a part drawing.[image: image163.png]


 To activate Language Wizard select View | Language Wizard menu command. 

Language Wizard displays a list of all G-codes, canned cycles, M-codes and keywords defined in the Language Definition File you are currently using. Language Definition File provides all information about specific dialect of G-code language. To learn how to create and modify Language Definition Files refer to Chapter 6 of this manual “Language Definition Files”.

G-codes and M-codes pages

To activate one of these pages click the page name at the top of the dialog box. G-codes and M-codes pages have a similar structure and look as shown below.
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Both G-codes and M-codes pages have following elements:

· G-code and M-code lists are where all G-codes and M-codes defined in the language definition file are presented. Select here G-code or M-code you want to add to the program.

· Top line of hint area displays the name of selected G or M code. 

· Schematic preview is a graphical description of selected G or M code.

· Parameters grid lists all addresses available for selected G or M code. You enter the value of the address in the editor box beside the address name. 

· If there are any addresses that depend on user choice, the possible options are displayed in optional settings area at the right part of dialog box. The example of such case is circular interpolation, where coordinates of end point and center depend on the coordinate plane in which interpolation is being performed.

· Bottom line of the hint area contains the brief description of the address you are currently editing.

· Code preview shows you resulted block of code that will be generated. You can make any changes in the Code preview edit.

· Check Block Number check box if you want to add a number of block to the string in Code Preview editor. Language Wizard uses the information specified in Editor Options dialog box to automatically generate the block numbers. Notice that the block number does not appear in Code Preview editor and will be added while inserting the block into the program text.

· Code number check box tells the Wizard if G-code or M-code number should be added to the generated block. You may want to uncheck this options if you are entering a number of the same G-codes in a sequence.

· If marked, Carriage return check box put caret to a new line after inserting a generated block to the program text.

· Store and Clear buttons allow you merging different G and M code into one line. Clicking Store button will save the contents of Code Preview editor and append the next code you select to it. You can do it as many times as you like and can merge any number of G or M codes together. Clear button clears the stored text buffer and Code Preview editor. The stored text buffer is also cleared when you insert the code line into the program.

· Clicking Insert button will add the text in the Code Preview editor to the program in the active editor window at the caret position.

· Pin button at the left top corner of the window determines if the Wizard should be closed after clicking Insert button. If you want the Wizard to stay open, keep the Pin button depressed.

· Question mark button displays help window explaining how to work with Language Wizard.

Keywords page

Keywords page resembles G and M codes pages. However it has a number of small differences, which are described below. Keywords page looks like it is shown on the picture below.

[image: image34.png]Language Wizard

Codes | MCodes Keprds |

Kepword st
FI 2

WHILE [1D0 <0 END

£Q
NE
a1
LT
GE
LE
485 []
EXP Il

ump

Code preview: o





· Keywords do not have neither optional choices nor parameters to be specified so Keywords list box extends to whole wide of the page.

· Since there are no keyword parameters, one line hint area is enough to describe the keyword.

· Single keywords are combined into so-called keyword groups or sets, which can include “carriage return” symbol and may be represented by more then one line of code. For this reason, Code Preview editor is extended to two lines and put under hint area on Keyword page.

Macro-Program Wizard

Macro-Program Wizard allows you using macro-programs available through AdvaNum Macro-Program Library (MPL) in your programs. After you select macro-program and specify its parameters, Macro-Program Wizard adds macro-program call and its body to the program. However, because MPL is implemented in Fanuc compatible NC language, it makes sense to use Macro-Program Wizard and macro-programs from MPL for Fanuc compatible CNC  programs only. 

To utilize MPL macro-programs for programs written in NC language that is not compatible with Fanuc CNC system, it is recommended to use procedures, which represent most common macro-programs in generic, not language dependent form. To learn more about procedures refer to corresponding sections of Chapter 4 “Translating Part Drawings” in this manual. 
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To activate Macro-Program Wizard select View | Macro-Program Wizard menu command. Macro-Program Wizard window is shown on the picture below.
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In this dialog box, the left part is informative. The picture shows schematic presentation of what selected macro-program does. The information box under the picture contains names and description of all parameters the macro-program receives. Finally, the smaller information box describes parameter that is currently being entered.

In the right part of the dialog box, you select macro-program type and provide values for the parameters required for the selected macro-program. To do that, follow the steps below:

1. Select one of the groups in Macro-program group list box. All macro-programs that belong to the selected group will be displayed in Macro-program type list. To display all available macro-programs, select All in Macro-program groups list.

2. Select desired macro-program in Macro-program type list box. Macro-program parameters grid will be populated with a set of parameters defined for the selected macro-program.

3. Enter the values for all parameters in Macro-program parameters grid. Consult information boxes in the left part for the meanings of parameters.

4. Mark Modal call check box to tell the wizard to use a modal macro call instead of regular macro call. Macro-Program Wizard uses the information specified in language definition file to select G-code or keyword for regular and modal macro-program call.

5. Selecting Insert macro text option adds macro-program body to the end of the program. It must be selected for the first call of specific macro-program in the program but cleared for next calls of this macro to prevent duplication of code.

6. When all options are specified, click Insert to actually add macro-program call and macro-program body to the program text. Macro-program call will be inserted at current caret position and macro-program body text will be added to the end of the program. If you want to add more then one macro-program make sure that pin button is depressed so that Macro-Program Wizard will not close after macro-program is inserted.

Cutting Wizard

Cutting Wizard provides you with recommendations for optimal cutting condition that are based on specified machining type, power and dynamical features of the machine, mechanical properties of machined material and geometric and strength properties of the tool used. The Cutting Wizard performs cutting condition calculations basing on well-known popular Machining Data Handbook tables. You need to define:

· Type of operation (e.g. facing, end milling, drilling etc);

· Material of work piece to be machined (e.g. aluminum alloy, stainless steel, etc.) and its hardness range (e.g. 150 – 200 HB);

· Tool related data such as type  (e.g. face mill, drill, etc), material (e.g. HSS, coated carbide, etc.), tool state (sharp, dull), desired life time (e.g. 15 min, 45 min., etc), and diameter;

· Desired radial and axial depth of cut;

· Desired feed per tooth or feed per revolution;

· Machine tool related data (maximal cutting feed rate, maximal spindle speed and its power, efficiency).

Some data are optional and Cutting Wizard can use default values. Other fields are mandatory and it is your responsibility to specify them. Part of these data (e.g. machined material, machining type, etc.) can be defined using Cutting Wizard dialog box. Other part (e.g. machine tool parameters, tool data) is stored in system parameters database. These data are accessible from Cutting Wizard dialog as read only data. They have to be prearranged and stored in database. For details about how to work with the parameters database see Chapter 12 “Setting Parameters“ of this manual.

Once the necessary data have been specified, the Cutting Wizard calculates machining parameters such as cutting speed, feed per tooth or feed per revolution. It estimates federate and spindle speed basing on calculated machining parameters as well as on selected tool and machine parameters and then forms G-code program string. After prompting for your confirmation, Cutting Wizard inserts this string into a corresponding place of CNC part program. Throughout the whole calculation process Cutting Wizard notifies you about selected parameters in information window located at bottom part of the dialog box. 

Detailed procedures for the interactive process of cutting conditions selection are given below. 

Using Cutting Wizard

[image: image169.png]


To activate Cutting Wizard select View | Cutting Wizard menu command. The Cutting Wizard guides you through a sequence of five steps, or pages, each containing a group of related options. 

Use the following rules to switch between wizard’s pages:

· When you finish choosing options for a specific page, click Next button to advance to the next page. 

· To return to previous page, click Back button.

· You can go to arbitrary page by clicking corresponding button at the top of Cutting Wizard window. 

· You can always open or hide report window by pressing small arrow button in left bottom corner of the Cutting Wizard window right upon the Next button. In this window, Cutting Wizard will accumulate the entered data and calculated results.

Step 1: General

The first step page allows you to specify the general options for Cutting Wizard. You can specify the following options:

· In Workpiece Material combo box select the type of the material being machined. 

· In Brinell Hardiness combo box select range of hardiness by Brinell for the selected material.

· Measurement units check box determines the unit of measurement for linear dimensions (mm or inch). 
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When you finish choosing general options for this step, click the Next or Tool button to go to the next page. 

Step 2: Tool

The second step page allows you to define the tool options. There are two ways for defining tool parameters. You can pick up tool parameters stored in parameters database by choosing corresponding tool ID. To change these data, use AdvaNum Setting Parameters.  

You can also specify tool parameters in place giving them in the corresponding edit or combo box control. The first way is preferential because parameters database allows you to create tool library that you can use repeatedly.

If you choose to use tool parameters stored in database, select correspondent tool ID in Tool ID combo box. The stored in Database tool parameters will appear in relevant edit and combo boxes. You can accept them by pressing Next or Machining button to go to the next step. You can also change any tool parameter or define them without resorting to database. 
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You can specify the following tool parameters:

· In Tool life time edit control select life time of tool. Default value is 45 min.

· In Tool type combo box pick up the desired type from the list of the tool types.

· In Tool material combo box pick up the material of tool to be used from the list of the tool materials.

· In Tool diameter edit control specify the tool diameter in the corresponding units (mm or inch).

· In Tool teeth number edit control specify the teeth number of tool where is applicable.

· In Tool shape check box choose the tool state: Sharp or Dull.

When you finish choosing the tool options, click the Next or Machining button and to advance to the next page.

Step 3: Machining

As this page appears you can find information about previously selected options in report window. You can also see some default machining parameters. The default cut width and depth values are resulted from the tool diameter. 

For face milling, the default cut width/diameter and depth/diameter ratios are equal to 0.75 and 0.05 accordingly. For end milling, these ratios are equal to 0.25 and 0.05. 

Cutting Wizard picks them up from built-in database and displays the optimal and average cutting conditions for selected workpiece material and tool. The default feed per tooth value is set equal to optimal value. 
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You can accept proposed machining parameters and advance to the next step or change them according to your requirements or experience. You can specify the following machining options:

· In Cut width and Cut depth edit boxes change default values to desired radial and axial cut depth.

· In Feed per tooth edit box boxes change default values to the desired value of feed per tooth or feed per revolution. Default value is equal to optimal feed.

· In Optimal cutting conditions edit boxes change default values to desired optimal speed and feed. 

· In Average cutting conditions edit boxes change default values to desired average speed and feed.

Step 4: Machine

Once again, Cutting Wizard provides you with default machine parameters. Nevertheless, you have to specify the machine used to estimate the cutting conditions more suitable for the machine used. 

As in case of tool, there are two ways of defining the machine parameters. You can pick up machine parameters stored in database by choosing the corresponding machine name. You can also specify machine parameters in place giving them in the corresponding edit or combo box control. The first way is preferential because database allows you to create machine tool library that you can use repeatedly. In this step you can also specify the options related to spindle. 
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The machine page allows you to define the following options:

· In Efficiency edit box change default value to the efficiency of actually used machine.

· In Spindle Power edit box change default value to spindle power of the actually used machine.

· In Max spindle speed edit box change default value to maximal allowable speed of spindle on the actually used machine.

· In Max feed rate edit box change default value to maximal feed rate of the actually used machine.

When you finish to specify the machine parameters, click the Next or Finish button to go to the final page.

Step 5: Calculation

If all options are chosen properly and Cutting Wizard has in its built-in databases the necessary information for the selected combination of material and tool, transition to this page automatically calls the calculation of the cutting conditions. 

Cutting Wizard generates NC-string and prompts it Command edit control. If you satisfied with these conditions click Insert button to add generated NC command to part program in place where a cursor is located. You can edit this string before putting it into program text.
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If any options are selected wrongly or Cutting Wizard does not have data necessary to estimate the cutting conditions it prompts error and you have to return to the corresponding page and change options.



Chapter

4

Translating Part Drawings

A part drawing can be translated into NC programs by means of tasks. Some types of tasks such as contours and pockets are defined basing on the part drawing’s geometrical information. Others, such as procedures and CodeBlocks are created basing on the user input.

When task is created it is added to the Task List. Task List allows managing and organizing tasks in desired order. It also allows to specify various properties for different tasks. 

After all tasks’ properties are defined and tasks are arranged in proper order you can translate them into a part program. After the program is created, there is a part of program code that corresponds to each task from which it was translated. Modifying the task properties or changing the task order in the Task List will automatically affect the program.

This section describes various types of tasks, possible operations with Task List and different methods of translating tasks into a program.

Contours XE "contour" 
Contour is a task that defines movements of tool along a continuous path at the specified level by Z-axis. Side cutting concept allows specifying multiple passes at different Z-axis levels. The tool can approach contour and depart from contour by automatically generated smooth trajectory of three different types. Manual approach and escape can also be specified. 

Contours are defined by selecting continuous set of drawing’s lines and arcs, which can be picked up automatically after two first entities are selected manually and the contour direction is determined.

For each element of the contour, the set of technological commands and conditions such as feed rate, tool compensation, dwell, spindle speed, etc. can be specified. These commands and conditions will later be translated into NC program along with contour geometrical information.

Creating New Contour

[image: image170.png]


To create a new contour, select Task | Create New Task | Create New Contour menu item. The New Contour Name dialog will show up. If there are any selected entities, AdvaNum will ask you if you want to use these entities for creating a new contour.

[image: image41.png][New Contour Name

Contour nare:

Desciptor:

coue |t

Cortours

[Forth contouf





In this dialog box, specify the name and description for the new contour. Name must be unique task name. Description is arbitrary text intended to briefly describe the contour purpose and used purely for your reference. There is no limitation on length of contour name or description. Both contour name and description can be changed later using Contour Properties dialog box. 

If at this stage you decide to abandon creating a new contour, click Cancel button. Click OK button to advance to the next stage of a new contour creation process ( contour selection.

In contour selection XE "contour selection" 

 XE "contour:selecting"  mode, select all entities that will be part of the contour. Remember that in order to constitute a valid contour all entities must be sequentially connected. You can use both automatic and manual selection methods as described in the “Selecting Entities” section of Chapter 2 of this manual.
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When you finished selecting the contour entities use Select | Finish Contour Selection menu item to complete creating of the new contour and to add it to the Task List. Please notice that once contour has been created, no new entities can be added and no entities can be removed from the contour.

If you want to cancel creation of a contour without adding it to the task list, use Select | Cancel Contour Selection menu item.

Contour Properties

After contour is selected, it contains only geometrical information about entities included into it. To properly translate contour into a program, more information such as approach, escape, technological commands, need to be specified. Contour properties include all this and more information and accessible through Contour Properties dialog box.
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To open this dialog box, select the contour whose properties you want to access in the Task List and use Task | Task Properties menu item. You can also double-click left mouse button on the contour name in the Task List to display Contour Properties dialog box. 

Contour Properties has six pages that allow specifying different properties. Each page is described below.

General

General page contains general information about the contour. It looks like shown on the picture above.
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In Contour information section:

· Specify the contour name XE "contour:name"  in Contour name edit box. Contour name must be unique name of the task.

· Specify the description of contour XE "contour:description"  in Contour description edit box.

· Select the state of the contour XE "contour:state"  in Contour state combo box. You have three choices here: Not Marked, Marked for Translation and Translated to Program. Not Marked state is used when contour is just created and it is not marked to be translated into a program. Marked for Translation state is used when the contour is marked for translation to the program but has not yet been translated. Translated to Program state is used for contours that have been translated to programs. Changing the state of translated contour will automatically delete contour translation from the program. XE "Not Marked" 

 XE "Marked for Translation" 

 XE "Translated to Program" 
Side cutting  XE "side cutting" section is used to create more than one pass with different depth levels around the contour. In this section:

· Specify the depth XE "contour:depth" 

 XE "depth of contour" 

 XE "depth per pass"  of the contour in Contour depth edit box. 

· Specify the depth of each path around the contour in Depth per pass edit box.

· Necessary number of passes will be calculated automatically based on provided information. If you want to create one pass only, set the value of Contour depth to 0. The depth of last pass can be less than specified in Depth per pass edit box to maintain proper value of contour depth.

· You can specify whether side cutting is performed for inside or outside of the contour using Tool offset side combo box in Automatic Approach page of this dialog box. The tool offset specified in Offset number edit box of this page will also be used.

Default cutting conditions section allows specifying the default values for feedrate and spindle speed. If these values are specified, appropriate commands will be issued before tool approaches the contour. Default values for feedrate and spindle speed can be overwritten for each contour’s entity. If any of the fields is left blank, no default value will be used for this parameter. Positive values indicate clockwise direction; negative values indicate counter-clockwise direction.
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Cutting Wizard can provide you with the recommendations for optimal cutting condition that are based on specified machining type, power and dynamical features of the machine, mechanical properties of machined material and geometric and strength properties of the tool used. To activate Cutting Wizard, click Wizard button located next to Default cutting conditions label. For more information about using Cutting Wizard please refer to appropriate section of Chapter 3 “Editing Part Programs”.

Manual Approach

Manual approach XE "manual approach" 

 XE "approach:manual"  is a set of linear movements, which is originated from the initial point and used to manually bring the tool to the place from where it is safe to move the tool to the beginning of the contour using automatically calculated approach trajectory (automatic approach). If manual approach is not defined, automatic approach will be built from the initial point. You can specify position of the initial point in Initial Settings dialog box, which is described later in this chapter.

You can define manual approach to contour at Manual Approach page of Contour Properties dialog box.
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Use this page as described below:

· To add a new movement to the manual approach, click the green “plus” button located at top right corner of the page. New end point with default coordinates (0; 0; 0) will appear in the elements list.

· [image: image176.png]


To change coordinates of the movement end point, select it in the list and use X, Y and Z editors. You can also pick up coordinates from the drawing using Coordinate Selection button (use this button as described in Adding New Entities section of Chapter 2 of this manual).

· The movement can be implemented by two types of motions: positioning (Rapid) or linear interpolation (Feed). You can set the movement type using Move type combo box.

· [image: image177.png]


For linear interpolation type of movements, Feed rate edit box becomes enabled and you can specify federate for the linear interpolation using this editor.

· To delete selected move, use delete button (“red cross”).

Automatic Approach

Automatic approach XE "automatic approach" 

 XE "approach: automatic"  is used to safely bring the tool to the beginning of the contour from the last point of manual approach or from the initial point if manual approach is not defined. This type of approach is called automatic because it is built automatically based on the parameters you specify on Auto Approach page of Contour Properties dialog box.
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There are four types of automatic approach available, which you can choose in Approach type combo box: 

· No approach ( automatic approach is not built. Tool is delivered to the contour beginning along a straight line.

· Tangent to contour ( tool moves along tangent line to first entity of the contour. If such entity is a line, the tangent is just a continuation of it.

· Normal to contour ( tool moves along normal line to first entity of the contour. 

· Arc to contour ( tool approaches the contour by arc.

For all four types of automatic approach, there are common steps that are always performed. 

1. Before starting to approach the contour, a tool always moves to the initial point. Initial point XE "initial point"  is necessary to make sure that the contour is always approached from the standard position, no matter where the tool was located prior to that. Movement of tool to initial point is performed in three steps. First, the tool moves along Z-axis to the global safety level XE "global safety level"  in positioning mode. Second, while at the global safety level, the tool moves to the X and Y position of the initial point in positioning mode. Third, the tool moves to the initial point along Z-axis in positioning mode. To find more information about how to specify Initial Point and Global Safety Level, refer to the “Initial Settings” section of this chapter.

2. From the initial point the set of movements defined in manual approach is executed.

3. [image: image178.png]


The tool change XE "tool change"  and tool offset XE "tool offset"  commands are issued. You can select the tool used for the contour in Tool number combo box, which contains the list of all tools registered in the tools database. To display entire tool database click “Tool Database” icon next to the Tool number combo box. The offset number for selected tool will be shown in Offset number editor. If you want to override offset number for this contour, check the box beside this editor and enter the new offset number value. To learn more about how to manage tools database, refer to Chapter 7 of this manual, “System Parameters”.

4. Tool moves along Z-axis XE "Z-axis motion"  to the contour safe level in positioning mode. Contour safe level is a level by Z-axis at which it is safe to approach the contour. You can specify contour safe level in the Safe level edit box in Z-axis section of the page.

5. Set of linear movements necessary to position the tool to the beginning of actual approach are performed at contour safe level in positioning mode.

6. At the specified feed rate tool moves to the contour workpiece level where the actual approach to the contour will be performed. Workpiece level and feed rate are specified in Workpiece level and Feed rate fields in Z-axis section of the page. First half of this movement is performed in positioning mode.

7. Actual approach, which type is selected in Approach type list box, is performed at feed rate specified in Approach feed rate edit box. 

These steps are identical for all approach types. When no automatic approach are chosen, steps 4 ( 7 are omitted and after manual approach the tool moves straight to the beginning of the contour in linear interpolation mode at feed rate specified in the Approach feed rate edit box.

The following table summarizes parameters used for each type of automatic approach.

	Approach Type
	Parameters Description

	No Approach
	No parameters

	Tangent to contour
	Tangent length
	Length of tangent line

	
	Tool offset
	Left/Right: side of tool offset

	Normal to contour
	Normal length
	Length of normal line

	
	Approach side 
	Left/Right: from what side of contour the approach is built

	
	Tool offset
	Left/Right: side of tool offset

	Arc to contour
	Arc radius
	Radius of approach arc

	
	Approach side 
	Left/Right: from what side of contour the approach is built

	
	Tool offset
	Left/Right: side of tool offset


Automatic Escape

Automatic escape XE "automatic escape" 

 XE "escape:automatic"  is used to safely bring tool away from the contour. It is performed in the way similar to automatic approach. You can specify automatic escape parameters on Auto Escape page of Contour Properties dialog box.
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The departure XE "departure"  from the contour is performed using the following steps:

1. The tool escapes from the contour using the method specified in Escape type list box on this page in interpolation mode at feed rate specified in Escape feed rate edit box. For the description of each method, see Automatic Approach section of this chapter.

2. The tool moves along Z-axis to the safe level specified in Safe level edit box at feed rate specified in Z-axis Feed rate edit box.

3. Any specified tool compensation is cancelled.

4. If defined, manual escape is performed.

Manual Escape

Manual escape XE "manual escape" 

 XE "escape:manual"  is used to bring the tool to the desired position after automatic escape from contour is performed. Manual escape can be specified on Manual Escape page of Contour Properties dialog box. Defying manual escape is very similar to the way the manual approach is defined. Please refer to the Manual Approach section of this chapter for details.

Technologic Commands

Technologic commands XE "technologic commands"  are various auxiliary commands such as coolant, tool change, spindle rotation, federate value, etc. that can be associated with any entity in the contour. Use Technologic Commands page of Contour Properties dialog box to specify these commands for all contour entities.
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Technologic commands list shows all commands defined for the selected entity in the contour. To move between entities, use left and right arrow buttons in the upper part of the page. Selected entity is highlighted in the drawing with color and line type that can be chosen in Drawing Options dialog box.

By default, every entity has a motion command, which represents a movement resulted from the entity itself. Motion command cannot be deleted. The order of the commands in the Technologic commands list defines how commands will be translated to the program. Commands that appear before motion command will precede motion frame in the program, while commands that appear after motion command will follow motion frame in the program. If you want the command to appear on a new line in the program, set New frame flag for this command.
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Below the description of how to use this page is given.

· To add a new command click green “plus” button. Use Command combo box to specify the actual command type. 

· Use Action and Value fields to specify command related parameters. Description of these fields for each command is given later in this section.

· [image: image181.png]


To delete a command, select it in the list and click red “cross” button.

· [image: image182.png]
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To move a command, select it in the list and use up and down arrow buttons.

· To force the command translation to appear on a separate line in the program, mark New frame check box.

The table below contains the description of all available technologic commands and their parameters.

	Icons
	Command
	Description
	Action
	Value
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	Motion XE "motion command" 
	Frame motion
	N/A
	Feedrate
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	Aux function XE "auxiliary function" 
	Activates auxiliary function
	N/A
	Number of function
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	Change tool XE "change tool" 
	Changes the current tool
	N/A
	Number of tool
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	Coolant XE "coolant" 
	Turns on/off coolant
	Off / On
	N/A
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	Cutter compensation XE "cutter compensation" 
	Specifies tool offset
	Off / Left / Right
	Amount of tool offset
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	Canned cycle XE "canned cycle" 
	Activates canned cycle
	N/A
	Cycle number
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	Dwell XE "dwell" 
	Executes dwell function
	N/A
	Dwell time
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	Optional stop XE "optional stop" 
	Executes optional stop
	N/A
	N/A
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	Spindle XE "spindle" 
	Turns on/off spindle rotation
	Off / CW / CCW
	Spindle speed
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	Z-axis motion XE "Z-axis motion" 
	Performs motion by Z-axis
	N/A
	Amount of motion


Displaying Contour

When contour is selected in the Task List, all its entities are highlighted in drawing. Sometimes it is also convenient to display the direction of contour. You can enable or disable this option in the Drawing Options dialog box described in Chapter 2 “Drawings” of this manual.

When this option is enabled, a little arrow is displayed at the end of each contour’s entity indicating its direction. A small solid circle will be also displayed at the beginning of contour first entity to indicate origin of the contour. This option will also turn on or off an indication of direction for the selected entities, which are not part of a contour.

You may wish to turn indication of direction option off when some contours consist of very short entities (for example, contour created from spline curve) as the direction arrow may hide the entity itself.

Translating Contour

After contour is added to the Task List, you can convert it into the program (translate it). Please refer to the “Translating Tasks” section of this chapter to find more information on how to translate tasks.

Contour is translated in the following order:

1. Tool moves to initial point.

2. Manual approach is translated if it is defined.

3. Automatic approach is translated if it is defined.

4. Contour entities are translated. For each entity all specified technological commands are translated either before or after motion command as specified.

5. Automatic escape is translated if it is defined.

6. Manual escape is translated if it is defined.

Pockets

Pocket XE "pocket"  is method to define movements of tool within specified boundaries by X, Y and Z-axes. Pocket can contain any number of islands or areas of workpiece that will not be machined.

Boundaries of pocket are defined by closed contour (the contour that has its beginning and end points at the same location) also known as boundary contour. Each of the islands inside the pocket is also defined by another closed contour.

The set of different parameters specifies how pocket is being translated into NC program.

Creating New Pocket

[image: image184.png]


To create a new pocket, select Task | Create New Task | Create New Pocket menu item. This will display Pocket Properties dialog box where you can specify parameters of the new pocket. 

Pocket Properties

Pocket Properties dialog box is displayed when you create a new pocket or select Task | Task Properties menu item for the pocket selected in the Task List. You can also double click left mouse button on the pocket name in the Task List to open this dialog box. 

Pocket Properties dialog box contains two pages that group different kinds of information about pocket. Below the description of this dialog is given.

General page

General page of the Pocket Properties dialog box contains general information about pocket as well as some specific pocket parameters. Example of this page is shown on the picture below.
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Pocket information section contains general task information about the pocket. In this section:

· Specify pocket name in Pocket name edit box. Pocket name must be a unique name of task.

· Specify description of pocket in Pocket description edit box.

· Select state of pocket in Pocket state combo box. You have three choices here: Not Marked, Marked for Translation and Translated to Program. Not Marked state is used when pocket is just created and it is not marked to be translated into the program. Marked for Translation state is used when the pocket is marked for translation to the program but has not yet been translated. Translated to Program state is used for pockets that have been translated to program. Changing the state of translated pocket will automatically delete pocket translation from the program.

Pocket parameters section contains various pocket parameters that define how pocket is translated into part program. You can specify the following parameters:

· Workpiece level is a value of Z-coordinate where the top of the pocket is located.

· Safety level is Z-coordinate of the plane where transfer of tool between islands will be performed. 

· Pocket depth defines how much pocket extends down along Z-axis. This value must be positive.

· Depth per pass defines the distance at which tool moves down by Z-axis between two consequential passes. This value must be positive.
· [image: image185.png]


In Tool number combo box select the tool, which will be used to machine the pocket. To display entire tool database click “Tool Database” icon next to the Tool number combo box. When selecting a tool you will be prompted to overwrite currently specified tool diameter with the diameter of selected tool. To specify the diameter of tool different from that defined in tool database, use Tool diameter edit box.

· Cutting width defines a distance between two adjacent passes in XY plane. It is given in percentage of tool diameter. This value must be positive.

· Finishing allowance defines a portion of workpiece in XY plane remaining unfinished after pocket machining is complete. It is specified as a positive distance from external and internal contours. It must be positive value.

· Finishing bottom defines a portion of workpiece by Z-axis remaining unfinished after pocket machining is complete. It must be positive value.

· [image: image186.png]


Z-axis feedrate is a feedrate for cut-ins by Z-axis;

In Cutting conditions section the following values can be specified: 

· Cutting feedrate defines a feedrate in XY plane for pocket machining.

· Spindle speed is a speed of spindle for machining of pocket. Positive values indicate clockwise direction; negative values indicate counter-clockwise direction. 

Cutting Wizard can provide you with the recommendations for optimal cutting condition that are based on specified machining type, power and dynamical features of the machine, mechanical properties of machined material and geometric and strength properties of the tool used. To activate Cutting Wizard, click Wizard button located next to Default cutting conditions label. For more information about using Cutting Wizard please refer to appropriate section of Chapter 3 “Editing Part Programs”.

Contents page

Contents page of Pocket Properties dialog box allows selecting pocket’s boundary contour and islands and also specifying parameters for these contours.

[image: image63.png][Pocket Properties.

Genersl Cortens |

Contous avaiable in Task List

Pocket pounday:

=%

Name Desciption Name. Desciption
[SICoriour  Fist contour [CCortour  Fist contour
CiCoriow?  Second o,

[ CfCorioud ™ Thid comou )

Pocket slands:

%

Name Desciption
[CiCoriow2  Second o,
[CCortow3  Thid contour

o TS





On the left side of this page there is list of all contours that are in the Task List. You select pocket boundary contours and islands from this list.

· To designate any contour to be a pocket boundary, select this contour name in the Contours available in Task List and click Copy or Move button next to the Pocket boundary list. Clicking Copy will copy the selected contour to the pocket and keep it in the Task List. Clicking Move will move the selected contour to the pocket and delete it from the Task List. If there is pocket boundary already defined, you will be prompted if you want to replace it with a new contour.

· To designate any contour to be a pocket island, select this contour name in the Contours available in Task List and click Copy or Move button next to the Pocket’s islands list. Clicking Copy will copy the selected contour to the pocket and keep it in the Task List. Clicking Move will move the selected contour to the pocket and deleted it from the Task List.

· [image: image187.png]


To remove contour from Pocket boundary or Pocket islands list, click Remove button on the top of appropriate list. The removed contour will be returned to the Task List if it is already not presented there.

· [image: image188.png]


To change properties of the boundary contour or one of the contour islands, select this contour in the appropriate list and click Contour Properties button. It will display Contour Properties dialog similar to the one described in “Contour Properties” section of this chapter. However, the only information you can modify for the contours included into pocket is name, description, side cutting parameters and technological commands.

Procedure

Procedure XE "procedure"  defines movement of tool using a predefined pattern. There are procedures for different types of machining ( facing, milling, slotting, hole machining ( as well as various patterns. For each procedure, you specify the values for fixed set of parameters and tool path is calculated automatically basing on provided information.

In many ways, procedures are similar to macro-programs available in AdvaNum Macro-Program Library. Both produce a set of specific motions based on given parameters to perform a specified task. However, there are some significant distinctions between macro-programs and procedures:

· Macro-program is written in G-code language compatible with Fanuc CNC systems and inserted directly into the program text. Then G-code function for macro-program call needs to be used to involve this macro-program. Macro-programs are stored in external Macro-Program Library and available through Macro-Program Wizard. Macro-program can only be used for Fanuc CNC compatible programs.

· Procedures are not written in G-code but rather built-in into the AdvaNum . Procedures are inserted into Task List as any other task. G-code resulting from the procedure execution is created at the translation stage using selected Language Definition File. This allows using procedures for any output language, not only for Fanuc-compatible programs as in case of macro-programs.

Detailed descriptions of available procedures are given in Chapter 8 “Macro-Program Library” of this manual.

[image: image189.png]


Creating New Procedure

To create a new procedure select Task | Create New Task | Create New Procedure menu item. This will display Procedure Properties dialog box where you can specify parameters for the new procedure. 

Procedure Properties

Procedure Properties dialog box is displayed when you create a new procedure or select Task | Task Properties menu item when procedure is selected in the Task List. You can also double click left mouse button on procedure name in the Task List to open this dialog box. 

Procedure Properties dialog box contains two pages that group different kinds of information about procedure. Below the description of this dialog box is given.

General

General page contains general information about the procedure.

[image: image64.png]Procedure Properties:

General | Procedue Parameters

Procedue Information

Frocedure name: [Procedurel

Frocedure desciition: [Fist procedue

Frocedur state: [Marked for Translation

Defaut ool
7 Change too for tis prosecre ool number: [3 -1

Defaultculting condiians ——————————————————— X Wiard

Eeediote: [4000 Spindee speed: [7000





At this page:

· Specify the procedure name in Procedure name edit box. Procedure name must be a unique name of task.

· Specify the description of procedure in Procedure description edit box.

· Select the state of procedure in Procedure state combo box. You have three choices here: Not Marked, Marked for Translation and Translated to Program. Not Marked state is used when procedure is just created and it is not marked to be translated into the program. Marked for Translation state is used when the procedure is marked for translation to the program but has not yet been translated. Translated to Program state is used for procedures that have been translated to program. Changing the state of translated procedure will automatically delete procedure translation from the program.
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To insert the tool change command before procedure translation, mark Change tool for this procedure check box. Then select number of tool you want to use for this procedure in Tool number combo box, which lists all tools registered in tools database. To display entire tool database click “Tool Database” icon next to the Tool number combo box. To learn more about how to manage tools database, refer to Chapter 7 of this manual, “System Parameters”.
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In Cutting conditions section you can specify the value for default feedrate and spindle speed. Positive values of spindle speed indicate clockwise direction; negative values indicate counter-clockwise direction. If Spindle speed field is left blank no spindle speed command will be issued. 

Cutting Wizard can provide you with the recommendations for optimal cutting condition that are based on specified machining type, power and dynamical features of the machine, mechanical properties of machined material and geometric and strength properties of the tool used. To activate Cutting Wizard, click Wizard button located next to Default cutting conditions label. For more information about using Cutting Wizard please refer to appropriate section of Chapter 3 “Editing Part Programs”.

Procedure Parameters

Procedure Parameters page allows you to select procedure type and specify parameters of the procedure. Because of similarity between procedure and macro-programs, Procedure Parameters page resembled Macro Wizard dialog box to a great extent. Detailed descriptions of available procedures are given in Volume 8 of this manual “AdvaNum Macro-Program Library”.
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At this page, left part is informative. The picture shows schematic presentation of what selected procedure does. The information box below picture contains the names and descriptions of all parameters the procedure can receive. Finally, the smaller information box describes parameter that is currently being entered.

In right part of this page, you select procedure type and provide values for the parameters defined for the selected procedure. To do that, follow the steps below:

1. Select one of the groups in Procedure group list box. All procedures that belong to this group will be displayed in Procedure type list. To display all available procedures, select All in Procedure groups list.

2. Select desired procedure in Procedure type list box. Procedure parameters grid will be populated with set of parameters defined for the selected procedure.

3. Enter the values for all parameters in Procedure parameters grid. Consult information boxes in the left part of the dialog box for meanings of parameters.

If some parameters are specified incorrectly or there is inconsistency in parameter values, AdvaNum  will prompt you to re-enter these values.

CodeBlocks

CodeBlock is a special type of task that allows any arbitrary text (most commonly block of G-code) to be added to the Task List and managed as any other task. Even though you can edit the programs you create manually, any code added this way is not managed from the Task List. As result such code can be displaced or get lost when you work with the task you defined especially when you move or delete them. On other hand, when the custom code is added using the CodeBlock it will appear in the Task List and can be manipulated just as rest of the tasks.

The main purpose of the CodeBlocks is to allow user entering G-code blocks that cannot be described by an existing tasks, e.g. canned cycles calls, variable manipulations, mathematical and logical operations, etc.
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Creating New CodeBlock

To create a new CodeBlock select Task | Create New Task | Create New CodeBlock menu item. This will display CodeBlock Properties dialog box where you can specify parameters of the new CodeBlock.  

CodeBlock Properties

CodeBlock Properties dialog box is displayed when you create a new CodeBlock or select Task | Task Properties menu item when CodeBlock is selected in the Task List. You can also double click left mouse button on CodeBlock name in the Task List to open this dialog box. 
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In this dialog box:

· Specify CodeBlock name in CodeBlock name edit box. CodeBlock name must be a unique name of the task.

· Specify description of the CodeBlock in CodeBlock description edit box.

· Select state of the CodeBlock in CodeBlock state combo box. You have three choices here: Not Marked, Marked for Translation and Translated to Program. Not Marked state is used when CodeBlock is just created and it is not marked to be translated into the program. Marked for Translation state is used when the CodeBlock is marked for translation to the program but has not yet been translated. Translated to Program state is used for CodeBlocks that have been translated to program. Changing the state of translated procedure will automatically delete CodeBlock translation from the program.

· In CodeBlock Text editor enter an arbitrary text for this CodeBlock. You can use Language Wizard to edit the CodeBlock text by clicking Language Wizard button. For more information about Language Wizard please refer to appropriate section of Chapter 3 “Editing Part Programs”.

Task List

Task List is a list of all created contours, pockets, procedures and CodeBlocks, all of them are also known as tasks. When new task is being created it is automatically added to the Task List. Order of tasks in the Task List defines in which order the tasks will be translated into part program.
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To display or hide Task List window use View | Task List menu item. Task List window looks like shown on the picture below.

[image: image67.png]ho [+ %]

Name Desciption
I Contourt Firstcontour
(Ol Cortou2 Secand contaur
(51Coniou Thid cantour

¢ Proceduet Fist procedue
[ElPocketz Second pocket

5 contour(s); 1 pocket(s); 1 procedure(s)




The Task List, which displays list of all contours, procedures, pockets and CodeBlocks in the active window, consists of two columns. First column contains the task name when second column displays the description of task. The icon besides the task name indicates the task type and current state of the task. The table below shows all possible icons that can appear in the task list.

	Icon
	Task Type
	Task Status
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	Contour
	Not Marked
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	Contour
	Marked for Translation
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	Contour
	Translated to Program
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	Procedure
	Not Marked
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	Procedure
	Marked for Translation
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	Procedure
	Translated to Program
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	Pocket
	Not Marked
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	Pocket
	Marked for Translation
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	Pocket
	Translated to Program

	[image: image77.png]



	CodeBlock
	Not Marked
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	CodeBlock
	Marked for Translation
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	CodeBlock
	Translated to Program


Task List gets automatically updated when you switch between drawing windows or edit windows that have an associated drawing window. When you select a task in the task list, it becomes highlighted in the drawing window. If there is associated edit window open and selected task has been translated into the program, the task translation will be highlighted with different background color. 

In the drawing window, selected task is highlighted in different ways depending on type of task:

· For selected contour, all the contour entities are highlighted along with manual and automatic approach and escape if they are defined;

· For selected pocket and procedure, all movements that will be created as result of the task translation are shown and highlighted. Because these movements do not constitute a part of the drawing, they are hidden when the task is not selected in the Task List.

Top part of the Task List window displays a toolbar that provide quick access to most common actions that can be performed on tasks. In the bottom part of the window, there is a status bar that displays statistical information about tasks, namely number of contours, procedures and pocket in the task list. To hide or display toolbar and status bar, click right mouse button over the Task List window and in popup menu select Show Toolbar and Show Status Bar menu item respectively.

Popup menu also provides quick access to the most of task related actions that you can perform through Task menu. All these actions will be described later in this section.

Creating New Task

You create a new task by selecting Create New Contour, Create New Pocket, Create New Procedure or Create New CodeBlock menu item from Task | Create New Task menu or from popup menu in the Task List window. Please refer the previous sections for detailed information on each type of tasks.

Managing Tasks

Managing tasks in the Task List includes copying, renaming, deleting tasks along with changing their order. These actions are accessible through the main menu and popup menu in the Task List.

Copying Task

To copy a task in the Task List, highlight its name and select Task | Copy Task menu item. This will add a copy of the task below the selected task in the Task List. The name of the new task will consist of “Copy of” string followed by the name of original task.

Renaming Task

[image: image194.png]


To rename a task, highlight its name in the Task List and select Task | Rename Task menu item. This will open an inline editor in the Task List where you can type a new name of the task. To finish editing the task name, hit Enter or click anywhere in the Task List window.
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Deleting Task

To delete a task from the Task List, highlight its name and select Task | Delete Task menu item. If task has been already translated, you will be prompted if you really want to delete this task. You can disable this option in Task Options dialog box.

Changing Order of Tasks

[image: image196.png]@9



You can change the order of tasks in the Task List by moving tasks up and down. To move a task, highlight its name and select Task | Move Task Up menu item to move it up or Task | Move Task Down menu item to move it down. Moving task in the task list will also move its translation in the associated program.

Task Options

You can customize behavior of the Task List and task translation in Task Options dialog box. To open this dialog box, select Options | Task Options menu item.
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In this dialog box:

· Choosing Highlight task translation in editor window option will highlight translation of task in the editor window every time you select the task in the Task List. However, turning this option on may result in slower performance when selecting tasks for programs of large sizes.

· Mark Prompt user before deleting task from Task List option if you want to be prompted for confirmation before deleting a task from the Task List.

· If you choose Generate remarks for task parts option, AdvaNum  will generate comments for different parts of the task, for example manual approach, automatic approach, contour body, etc.

· Mark Prompt user before deleting task translation check box if you want to be prompted for confirmation before deleting a task translation as a result of changing task state or deleting the task from the Task List.

Initial Settings

Initial Settings  XE "initial settings" dialog box allows you to specify information about a workpiece such as initial point XE "initial point" , global safety level XE "global safety level" , and input system XE "input system" 

 XE "inch input" 

 XE "metric input" . To display this dialog box, select Option | Initial Settings menu item. This menu item is enabled only when drawing window is active.
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In this dialog box you can specify the following information

· Coordinates of initial point in Initial point X, Y, Z edit boxes. Initial point is used to transfer tool between tasks.

· Global safety level, which is the level by Z-axis at which tool travels to the initial point.

· Whether your program use metric or inch input.

· Mark Automatically open this dialog box for new drawings check box if you want this dialog box to be automatically displayed for new drawings you create.

Translating Tasks XE "translating task" 
After task is created and its properties are specified, it can be translated into a part program. The format of translation output is specified by selected Language Definition File (LDF). Please refer to Chapter 6 of this manual “Language Definition Files” for more information about creating and editing Language Definition Files.

Association between Programs and Drawings

Before starting translation of tasks, you need to associate an output program file with the drawing. The associated program file is used to store results of the translation. To select the associated program for the drawing, use Options | Program File Name menu item. This will open Select Program dialog box in which you can select the program file name. If you want to create a new file, select the folder and type program file name in File name edit box.

Use View | View Program Text menu item to open the program associated with the drawing in the active drawing window. If no program was associated with the drawing yet, AdvaNum  will prompt you if you want to select the program or to create a new program and associate with the drawing automatically. 

To view the drawing with which the program is associated, select View | View Drawing menu item while editor window with the program is active. If the program is not associated with any drawing, this menu item is disabled. 

Special Comments XE "special comments" 
Special comment is a tag AdvaNum  inserts into the program text to mark different parts of the code for its internal needs. Special comment looks like a regular comment with an arrow (^) symbol attached to the beginning and the end of comment. Because special comment is in fact a regular comment defined for the NC language, it will not affect program execution. Special comment is designated with color and formatting that you can choose in Editor Options dialog box, so that it can be easily differentiated from regular comment.

There are following types of special comments currently defined in AdvaNum .

	Special Comment
	Purpose

	Initial Settings
	Indicates beginning of initial settings XE "initial settings"  block. Initial settings include information about selected input system and set absolute programming mode.

	End of Initial Settings
	Indicates end of initial settings block.

	Task Start
	Indicates beginning of task.

	Task End
	Indicate end of task.
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You should never delete or modify special comments. Doing so will break an association between translated contour and the task list. It is also very important to avoid creating the comments that will look like a special comment namely a comment with arrow sign (^) symbol following the beginning of the comment.

Selecting Language Definition File XE "Language Definition File" 
[image: image198.png]


Drawing is translated into a program based on the information contained in Language Definition File (LDF) that describes NC language used as an output to produce the program. Therefore, before you start translating the drawing, you need to select Language Definition File you want to use. Only one LDF can be chosen per AdvaNum  instance. To select it, use Options | Language Definition File menu item. This will open Language Definition File dialog box.
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In Select language definition file editor, type the name of LDF file you want to use or click Browse button to select it from Open File dialog box. You can use the history button next to the editor to display a list of most recently used LDF files.

Please notice that after you make any changes to the currently selected language definition file in AdvaNum Language Definition Builder, you need to open this dialog box and click OK button in order to reload selected file and import all the changes to it that have been made.

Translating Single Task XE "task:translate" 
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To translate a single task, highlight its name in the Task List and then select Task | Translate Task. AdvaNum  will bring up an editor window and insert translation of the selected task after translation of the closest translated task above the selected task. If there is no program associated with the drawing, AdvaNum  will ask you to specify program file name before translating the task.

After translation is successfully performed, the task will be marked as translated in the Task List. If you are trying to translate task that already has been translated, previous translation will be replaced with new one.

Translating All Tasks
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To translate all tasks that are in the Task List, select Task | Translate All Tasks menu item. This action is similar to translating a single task however being repeated for each task in the Task List.

Translating Marked Tasks
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You can translate a number of tasks by marking them first and then translating the marked tasks. To mark a task XE "task:mark" , highlight it in the Task List and select Task | Mark Task menu item. This will change an icon appearing next to the task name in the Task List to marked. If you are trying to mark the task that already has been translated, AdvaNum  will prompt if you want to delete the previous translation of this task. Answering No will leave the task in the translated state.
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After you marked all tasks you want to translate, select Task | Translate Marked Tasks menu item. This action is similar to translating single task repeated for each task that is marked.




Chapter

5

Language Definition Files

Language Definition File (LDF or LD File) is a file containing both description of NC language your programs are written in and post-processor information. 

Description of the language includes the list of G-codes, M-codes and keywords defined in the language and also information about block numbers, remarks and so on. It is used mainly by AdvaNum Program Editor to highlight program syntax but also to populate Language Wizard with language information.

Post-processor information links various program functions such as positioning, linear interpolation, circular interpolation, technologic commands, etc. with G-codes and M-codes in your language syntax and is very important for proper translation of part drawings into part programs.

In typical LD file, you must specify all G-codes and M-codes that are linked with NC functions (or used by post-processor) and you may specify all other G-codes, M-codes and keywords if you want them to appear in the Language Wizard.

Although LD file is a XML file and can be edited with most of XML authoring standard tools, the preferable and recommended way to work with it is using AdvaNum Language Definition Builder. This application provides graphical way to edit LD files and designed to address all of its specific requirements.

This chapter describes how to use AdvaNum Language Definition Builder to create and edit language definition files. You can launch AdvaNum Language Definition Builder from AdvaNum start menu or using Options | Edit Language Definition File menu item in AdvaNum. Information in the rest of this chapter refers to actions you perform within AdvaNum Language Definition Builder.

Working with LD Files

This section describes how to create new, open existing and save modified Language Definition File.

Creating new LD file

[image: image203.png]


To create a new language definition file, select File | New menu command. It will set all controls in LD Builder window to their default values. The default name for new file is UNTITLED.LDF. 

Opening LD file
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To open an existing language definition file on a floppy disk, hard disk or network drive select File | Open menu item. This command will display a file selection dialog box for you to select a language definition file to be opened.

Once you select the file and click OK, all information from this file will be loaded and presented in LD Builder window.

Saving LD file

[image: image205.png]


To save a file you are currently editing to the disk, select File | Save menu command. If it is new LD file and you have not specified file name for it yet, you will be prompted to do so.

Backup file containing previous version of your file will be created each time you save the file. Backup file has the same name with an extension ~LD instead of LDF.

Saving LD file under new name

To save an LD file under another name, select File | Save As menu item. The dialog box similar to Open File dialog box will come up allowing you to select a new file name.

Describing Language Syntax

You can specify NC language syntax related information on Syntax page of LD Builder. This information includes description of how G-code blocks, macro-programs, variables, remarks and other NC program elements are presented in the specific NC language and what is the output format for G-code and M-code addresses.

To activate this page, click Syntax button. In its default state, the page looks as it is shown on picture below.
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Program section

In Program section of this page you can specify the following information:

· Program start – the symbol or keyword used to designate the beginning of program;

· Program ebd – the symbol or keyword used to designate the end of program;

· Aux function – the symbol or keyword used to designate a call of auxiliary function.

· Default federate – a value of federate, which is used by default when a federate value is not specified explicitly in the program.

· Default spindle speed – a value of spindle speed, which is used by default when a spindle speed value is not specified explicitly in the program.

Macro-program section

In Macro-program section you can specify the following information:

· Macro designation – the symbol or keyword used to designate the beginning of macro-program name;

· Macro call code – the symbol, keyword, G-code or M-code used for macro-program call;

· Modal call code – the symbol, keyword, G-code or M-code used for modal macro-program call.

Remarks section

In Remarks section you can specify the following information:

· Begin – the symbol or set of symbols designating the beginning of remark (comment);

· End – the symbol or set of symbols designating the end of remark (comment).

G-Code blocks section

In G-code blocks section you can specify the following information:

· Block designation – the symbol designating a block number;

· Min block number – minimal allowed value of block number;

· Max block number – maximal allowed value of block number;

Output format section

In Output format section you can specify how AdvaNum creates programs using the following fields:

· Before decimal point – a number of digits before decimal point in presentation of real numbers;

· After decimal point – a number of digits after decimal point in presentation of real numbers;

· Use decimal points for integers – defines if decimal point will be used in the end of integer numbers;

· Case sensitive language – specifies that NC language differentiates between upper case and lower case characters;

· Add separating spaces – forces the addresses in G-code and M-code blocks to be separated with white spaces. 

· Omit modal codes – forces modal G-codes and M-codes to be omitted.

· Omit modal addresses – forces modal addresses to be omitted.

Defining G-codes

This section describes how to define G-codes using LD Builder. But first it is necessary to introduce some basic concepts.

G-code description consists of G-code number preceded with “G” symbol and set of G-code addresses that can be combined into the address groups. Address groups are used when there are options while specifying G-code addresses, for example when G-code can have either A, B, C or alternatively X, Y, Z set of addresses. In that case, A, B, C is called a group case, whereas X, Y, Z  is another group case. Both group cases form an address group. 

Both address group and group case have a unique name making it easier for a user to identify them. Address groups can be nested, in other words a group case can contain another address group.

The best way to present addresses hierarchy is using the tree with each group case represented by a separate branch. LD Builder uses this method to display G-code addresses. To make the explanation simpler, we will show an example of address hierarchy for circular interpolation presented by G02 G-code in Fanuc compatible NC languages.
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You can create a description of new G-code and modify or delete description of existing G-code at G-Codes page of LD Builder. To activate this page, click G-codes button. G-codes page looks similar to what is shown below.

[image: image84.png]AdvaNum Language Defi
Fle Edt Vew telp

~=lolx|

e

[Cicular interpolaton, Cw

Cicular Interpol Cw 7|

& Picture

=2 —

DS E @@ WX
Syt |[GCodes | MCodes | Kepwords |
B G-Dodes GCode.
G GO0 Postoring
G GOT: Linea terpolaton s Hoer
G Fo) e
&
“»
E-ERY (E17) Elctzn
Xscoodna | g3
. .coordina
LosdPicue (] Ol
G Mthod . =
(812X (618) Group
(@1 Y2 (619) o
. F:Feedrate o
G GO2 Helaltepoltion, 11,
G 603 Cculer tepolton
G GO3: Helical interpolation. Hame: Descriptior:
G GOt Duel/Ersctstop o Funcion
T —| _>l_I -

67 Gcode(s), 12 M-coda(), 22 Keyword set(s)





The tree view at the left side of the page contains the list of already defined G-codes. As you expand G-code nodes you can see groups and addresses composing each G-code. To modify any of them, select it in the tree view and then use controls in the right part of the page to modify information.

The table below explains icons, which appear in G-codes tree.

	Icon
	Meaning
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	Root of G-codes tree
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	G-code
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	Address Group
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	Address Group Case
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	G-Code Address


Adding new G-code

[image: image207.png]


To add a new G-code, select Edit | Add G-code menu command. The new G-code will be added to the tree after G-code, which is currently selected. Provide information about G-code using G-Code section at right of the page:

· Enter the number of G-code in Number editor.

· If G-code number has an extension (like G06.1), specify it in Ext editor.

· In Name editor, enter a descriptive name of G-code.

· In Function combo box, select a post-processor function, which you want to associate with this G-code. If this G-code is not to be associated with any post-processor function, select None. Refer to “Post-Processor functions” section of this chapter for more information about post-processor functions.

· To assign a schematic picture describing G-code, click Load Picture button and select the picture file in the dialog that comes up. The name of the file containing the picture appears under the picture box.

· To clear the assigned picture, click Clear Picture button.

Adding address group
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To add a new Address Group, select the item under G-code after which you want to insert the group and then choose Edit | Add Group menu item.

When the group is added, enter its name in Group editor at right of the page.
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Adding group case

To add a new Address Group Case, select the group where you want to create a new case and then choose Edit | Add Case menu item. If you have another case or address selected, new case will be added after it.

When the case is added, enter its name in Case editor at right of the page.

Adding G-code address
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To add a new G-Code Address, select the item within G-code after which you want to insert the new address and then choose Edit | Add G-Code Address menu item.

When the address is added, specify its name and description in corresponding editor at right of the page.

In Function combo box, select a post-processor function, which you want to associate with this address. If this address is not to be associated with any post-processor function, select None. Refer to “Post-Processor functions” section of this chapter for more information about post-processor functions.
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Deleting G-code items

To delete G-code, Group, Case or G-Code Address, first select it in the tree view and then use Edit | Delete menu command.

Defining M-codes

You can create a description of new M-code and modify or delete the description of existing M-code at M-Codes page of LD Builder. To activate this page, click M-codes button. M-codes page looks similar to what is shown below.
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The tree view at the left part of the page contains the list of already defined M-codes. As you expand M-code nodes you can see addresses contained in the M-code. To modify any of them, select it in the tree view and then use controls at right of the page to modify information.y

The table below explains icons, which appear in M-codes tree.

	Icon
	Meaning
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	Root of M-codes tree
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	M-code
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	M-code Address


Adding new M-code
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To add a new M-code, select Edit | Add M-code menu command. New M-code will be added to the tree after the M-code, which is currently selected. Provide information about M-code using M-Code section at right of the page:

· Enter the number of M-code in Number editor.

· In Name editor, enter the descriptive name of M-code.

· In Function combo box, select a post-processor function, which you want to associate with this M-code. If this M-code is not to be associated with any post-processor function, select None. Refer to “Post-Processor functions” section of this chapter for more information about post-processor functions.

· To assign a schematic picture describing M-code, click Load Picture button and select picture file in the dialog that comes up. The name of the file containing the picture appears under picture box.

· To clear the assigned picture, click Clear Picture button.

Adding M-code address
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To add a new M-Code Address, select M-code to which you want to add the new address or any other address after which you want to add new address and then choose Edit | Add M-Code Address menu item.

When address is added, specify its name and description in the corresponding editors at right side of the page.

In Function combo box, select a post-processor function, which you want to associate with this address. If this address is not to be associated with any post-processor function, select None. Refer to “Post-Processor functions” section of this chapter for more information about post-processor functions.
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Deleting M-code items

To delete M-code or M-Code Address, first select it in the tree view and then use Edit | Delete menu command.

Defining Keywords

You can create a description of a new keyword and modify or delete description of existing keyword on Keywords page of LD Builder. To activate this page, click Keywords button. Keywords page looks similar to what is shown below.
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The tree view at the left part of the page contains a list of already defined keyword sets. As you expand keyword set nodes you can see keywords and tags contained in the keyword. To modify any of them, select it in the tree view and then use controls at right side of the page to modify information. 

The table below explains icons, which appear in keywords tree.

	Icon
	Meaning
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	Root of keywords tree
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	Keyword set
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	Keyword
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	Tag
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Adding keyword set

To add a new keyword set, select a place where you want to add it and choose Edit | Add Keyword Set menu item. After keyword set is added, provide the information about it using Keyword set section at right of the page:

· In Description editor, enter the descriptive name of keyword set.

· To assign a schematic picture describing this keyword set, click Load Picture button and select picture file in the dialog that comes up. The name of the file containing the picture appears under picture box.

· To clear assigned picture, click Clear Picture button.

Adding keyword

[image: image216.wmf] 

To add a keyword select a place where you want to add it and then choose Edit | Add Keyword menu command. Specify keyword name in Keyword editor at right of the page.

Adding tag
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To add a tag select a place where you want to add it and then choose Edit | Add Tag menu command.

Then select tag type. It can be New Line or Custom tag. If you select custom tag, enter its text the corresponding editor box.
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Deleting keyword items

To delete any item in keywords tree, first select it in the tree view and then use Edit | Delete menu command.

Post-Processor Functions

The following table summarizes all available post processor functions for G-codes, M-codes and their addresses.

	G-code / M-code functions
	Related address functions

	None
	None

	Positioning
	None

End Point X

End Point Y

End Point Z

	Linear Interpolation
	Same as for Linear Interpolation

	Circular Interpolation CW
	None

End Point X

End Point Y

End Point Z

Center Point X

Center Point Y

Center Point Z

Radius

Start Angle

End Angle

Central Angle

Length

Feed Rate

	Circular Interpolation CCW
	Same as for Circular Interpolation CW

	Dwell
	None

Dwell Time

	Optional Stop
	None

	Cutter Compensation Off
	None

	Cutter Compensation Left
	None

Compensation Value

	Cutter Compensation Right
	None

Compensation Value

	Change Tool
	None

Tool Number

	Spindle Off
	None

	Spindle CW
	None

Spindle Speed

	Spindle CCW
	None

Spindle Speed

	Coolant Off
	None

	Coolant On
	None

	Absolute Mode
	None

	Incremental Mode
	None

	Inch System
	None

	Metric System
	None




Chapter

6

System Parameters

AdvaNum System Parameters provides access to the parameters used by AdvaNum CNC Processor and AdvaNum Milling CAM. Using System Parameters you can manage the following data:

· Information about workpiece coordinate systems;

· Information about machine-tools and workpiece materials;

· Information about registered tools.

All parameters are stored in a centralized database and AdvaNum System Parameters application is the only way to access them.

Manipulating Data in Database

This section describes how to access and modify data in the system parameters database using AdvaNum System Parameters application. AdvaNum System Parameters provides access to total four different databases: Workpiece Coordinate Offsets, Tools, Tool Offsets, and Machines.

Understanding databases

Each database contains records, whereas each record XE "record"  consists of fields XE "field" . The database records are displayed in rows XE "row"  and record’s fields displayed as columns XE "column" . On the top of each column there is name of the field. At the left of each row, there is place for record indicator. The record indicator is pointer designating the active record and state of the active record. The record indicator XE "record indicator"  may have three different shapes indicating the current state of the active record.

Current record. Database is in Browse State.

Current record. Database is in Edit State.

New record. Database is in Insert State.

Using the database navigator located at the top of the window XE "navigator" 

 XE "database navigator" , you can control database contents. It contains buttons for navigating trough the database and for adding, editing and deleting records. 

The following table describes the buttons on the navigator.

	Button
	Purpose
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	Sets current record to the first record.
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	Sets current record to the previous record.
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	Sets current record to the next record.
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	Sets current record to the last record.
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	Inserts a new record before the current record and sets the database in Insert State.
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	Deletes the current record; prompts for confirmation before deleting.
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	Puts the database in Edit State so that the current record can be modified.
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	Writes changes in the current record to the database.
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	Cancels edits to the current record, and returns database to Browse State.
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	Refreshes the database table.


Adding and Editing Records

1. To add a new record, click Insert button on the navigator.

2. To edit a field in existing record, double-click left mouse button over it, or select it and click Edit button on the navigator.

3. If the field contains the list of allowed values, the button with down arrow is displayed on the right side of the field; click it to display list of values and then select one of them. If the field is simple edit field, type the value you want to assign.

4. To store the entered value in database, click Post button on the navigator.

Deleting records

To delete a record from database:

1. Click Delete button on the navigator.

2. In dialog box, which will appear, confirm you want to delete the record.

Parameters Database

Parameters database allows you to specify value for six workpiece coordinate systems that can be referred in G-code programs through G54 – G59 G-codes.
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Tools Database

The tools database stores information about tools that you can use to create and simulate NC programs. The tool database has the following fields:
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· T-Code is tool identification number, by which the tool is referred in G-code programs. 

· Type. Select tool type from the predefined list of Type combo box.

· Diameter. Specify diameter of the tool in this edit control.

· Length. Specify length of the tool in this edit control.

· Offset No.. Specify the offset number for this tool.

· Material. Select tool material from the predefined list of Material combo box.

· Teeth No. Specify the number of teeth if it is applicable for specified tool type.

Tool Offsets

Tool Offsets database store information about tool offset referred from tools database.
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This database contains the following information about offsets:

· Number – unique offset number;

· D-Value – tool width compensation value;

· H-Value – tool length compensation value;

Machines Database

This database provides the means of the preparation and maintenance of the machines library, which is used by Cutting Wizard. You can fill it in by the machines that you have in your factory. 
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This database has six fields. First two of them (Manufacturer and Model) are not mandatory and intended only for your convenience. The remaining four are very important factors defining the cutting conditions and they are obligatory:

· Spindle Power. In this field you specify the power of machine spindle. It is most important factor defining the rate of metal removal for a specific work material.

· Spindle Efficiency. You specify the efficiency of machine spindle in this field. The average value of the efficiency: 0.9 for direct spindle drive, 0.7 – 0.8 for gear head drive, 0.6 – 0.9 for oil-hydraulic drive.

· Maximal Spindle Speed. In this field you specify the maximal spindle speed. It is important factor in specification of cutting speed.

· Maximal Feed Rate. In this field you specify the maximal machine feed rate.
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