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Introduction

AdvaNum Program Editor is a software product for creation and editing of CNC programs. It allows:

· 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;

· Easily utilize a macro-program library containing about 70 Fanuc-compatible macro-programs for various kinds of machining and geometrical calculations (must be purchased separately).

This chapter introduces you to main concepts of AdvaNum Program Editor and its environment.

About this manual

This manual consists of following chapters:

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

· Chapter 2 “Editing Part Programs”: Contains information about manual editing of the part programs.

· Chapter 3 “Language Definition File”: Describes creating new and modifying existing Language Definition Files which play a role of post-processor in AdvaNum Programming Center.

· Chapter 4 “System Parameters”: Contains description of all system parameters used in the AdvaNum Programming Center.

AdvaNum Program Editor Environment

AdvaNum Program Editor 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 Programming Center 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 Program Editor environment when necessary. 

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

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

· Program window displays the program that is being created.

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

Chapter
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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.
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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.

[image: image51.png]


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" 
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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" 
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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" 
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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" 
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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" 
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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: image58.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: image59.png]


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

Jumping to specific line

[image: image60.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" 
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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" 
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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" 
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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.
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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: image66.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: image67.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
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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: image69.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.

[image: image70.png]


[image: image71.png]


[image: image72.png]


[image: image73.png]


[image: image10.png]Language Wizard

o2 o | -Codes | Keperds |
. Goodelit  Paameters Pl
. G0 %[00 (05315
b cot o0 © @i
o e C vz
Go3 EET -
kg Method————
GO4 " Arc center
o5
G039 & e radivs
|
[Chouda tepolaion, OW
Fesdrate
7 Block rumber [ Coderumber [V Cariageretun b St Clear

Code prview. [UBATEVZ00REOFISEE





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.
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· 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: image75.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

3

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: image76.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

[image: image77.png]


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: image78.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.
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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

	[image: image20.png]



	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: image80.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

[image: image81.png]


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

[image: image83.png]


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.

[image: image25.png]AdvaNum Language Defi
Fle Edt Vew telp

~=lolx|

DS @@ WS X

Snt || o | [WCoe | Kemmords |

5424 M-Codes
MOD: Program Stop.

M02 Progiam End

MO1: Opional Stop

MO3: Spindle forward rotation

MO4: Spindle reverse rotation

MOS: Spinde Stop

MOS: Change tool

.. FEE

MOE: Coolant ON

MOS: Coolant OFF

M30: Progiam End

M98 Caling of subprogram

M93: End of subroutine

/Do

2333

Address

Name: [T

222323

K O |

Hurber
e

Furion:

4 Load Picure. | O

Descipton

Functon

Change Tool ]

o Pcture

Toal rumber
Toal Number -

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





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

	[image: image28.png]



	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

[image: image86.wmf] 

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.

[image: image87.wmf] 

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

	[image: image33.png]<O




	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

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

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.

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

4

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

	[image: image34.png]



	Sets current record to the first record.
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	Sets current record to the previous record.

	[image: image36.png]



	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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