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CATIA V5 Automation



Recording a Macro



Student Notes:



Recap Exercise 20 min
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In this step you will record the creation of a pad (cylinder). Then, we will modify the resulting macro to create several cylinders in the same time. For this exercise, be careful to record the macro in “one shot”. If you make any mistakes, they will be recorded in the macro. (except if the mistakes are undone using the Undo icon)
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CATIA V5 Automation



Do It Yourself (1/5)



Student Notes:



Copyright DASSAULT SYSTEMES



Start CATIA and create a new Part in Part Design. Start recording a new Macro in Tools menu.



Choose “External file” and Start. The icon “Stop recording” will appear.
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CATIA V5 Automation



Do It Yourself (2/5)



Student Notes:
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Create a new Sketch in plane XY Create a circle centered at (50,50) with a radius of 50. Don’t use numerical values to avoid creating constraints inside the sketch.
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CATIA V5 Automation



Do It Yourself (3/5)



Student Notes:



Exit from the Sketcher Create a Pad with a Height of 50mm Stop recording.
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Test your macro. To test it, delete the previous pad and sketch and run the macro. A new pad should be displayed.
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CATIA V5 Automation



Do It Yourself (4/5)



Student Notes:



Edit the Macro and begin a loop just before the creation of the sketch. Take the declaration of the array out of the loop. Dim DimarrayOfVariantOfDouble1(8)‘ arrayOfVariantOfDouble1(8)‘Put Putititout outof ofthe theloop loop X=0 X=0 For ForI=1 I=1to to55 Dim DimSketch1 Sketch1As AsSketch Sketch Set Sketch1 = sketches1.Add(reference1) Set Sketch1 = sketches1.Add(reference1)



Search for the creation of the point and the circle. Replace the x values by the ‘X’ variable.
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Set SetPoint2D1 Point2D1== factory2D1.CreatePoint factory2D1.CreatePoint ( (X, X,50.000000 50.000000) ) ...... Set SetCircle2D1 Circle2D1== factory2D1.CreateClosedCircle factory2D1.CreateClosedCircle ( (X, X,50.000000, 50.000000,50.000000 50.000000) )



Close the loop before the “End Sub”. XX==XX++120 120 Next Next End EndSub Sub
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Do It Yourself (5/5)



Student Notes:
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Save the macro. To test the modified macro, delete the pad and the sketch and run the macro. Five pads should appear.



Recording a macro can help you programming. Recorded macros need to be reorganized and commented for easy maintenance.
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Recording of Creation of a Washer



Student Notes:



Recap Exercise 15 min
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In this step you will record the creation of a washer. Then, we will modify the resulting macro to ask user for entering the external and internal diameters.
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CATIA V5 Automation



Do It Yourself (1/4)



Student Notes:
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Start recording a new Macro in Tools menu. Create a CATPart, which reference is ‘Washer’ Open a sketch, and create two concentric circles
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Do It Yourself (2/4)



Student Notes:
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Exit the sketcher, and create a pad to get a 1mm-width washer Save the part on your desktop
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CATIA V5 Automation



Do It Yourself (3/4)



Student Notes:



Below the Sub CATMain() line, add the following lines which will ask the user for two parameters Ext_Diam = inputbox("Enter the external diameter") Int_Diam = inputbox("Enter the intenal diameter ") Look for the circle creation lines, and replace (and adapt if necessary) the fixed values by the Ext_Diam and Int_Diam variables
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Save the macro and run it
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CATIA V5 Automation



Do It Yourself (4/4)



Student Notes:



Then, modify the macro … … to get a washer reference according to the two diameters. For example, «washer_10_5» instead of « washer ». … to assign this reference to the filename
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Some help: Invariable string of characters have to be written between double quotes “ ’’. But not variables. To concatenate string of characters, use the « + » character . For example " The external diameter is " + Ext_Diam + "."
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My First VBA Project



Student Notes:



Recap Exercise 30 min
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In this exercise you will create a VBA project, including a label and two command buttons.
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CATIA V5 Automation



Do It Yourself (1/9)



Student Notes:



Select a directory and filename for this VBA project Tools/Macro/Macros Macro libraries … Select VBA Project, then Create new library Then enter the path and name of the project. OK then Close …
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Tools/Macro/VBA Editor



Copyright DASSAULT SYSTEMES



16



CATIA V5 Automation



Do It Yourself (2/9)



Student Notes:



VBA Editor is started Right-click on the Project, and insert a window (UserForm)
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Project Window
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CATIA V5 Automation Student Notes:



Copyright DASSAULT SYSTEMES



Do It Yourself (3/9)



Properties Window
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Toolbox



18



CATIA V5 Automation



Do It Yourself (4/9)



Student Notes:
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Insert a Label and two buttons



Copyright DASSAULT SYSTEMES



19



CATIA V5 Automation



Do It Yourself (5/9)



Student Notes:



Inform the (Name) property of each control: lblText cmdOK
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cmdQuit Inform the Caption property: «My first …» (for lblText) « PLM University» (for Userform1) « OK » (for cmdOK) « Quit » (for cmdQuit)
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CATIA V5 Automation



Do It Yourself (6/9)



Student Notes:
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To enter your first program line, double-click the cmdOK control, and type: lblText.Caption = "My first VB/VBA program" Note the ‘Completion’ help
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CATIA V5 Automation



Do It Yourself (7/9)



Student Notes:



The Same for cmdQuit: Unload Me
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(to exit your program)
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CATIA V5 Automation



Do It Yourself (8/9)



Student Notes:



It’s nearly finished: Save your project: Run it:
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And test:
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CATIA V5 Automation



Do It Yourself (9/9)



Student Notes:



Last Step [Optional]: If you want to start your VBA project from a CATIA icon, you have to create a CATMain() function which will load your main userform: Right-click on the project, and select Insert > Module
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Enter the following lines: Sub CATMain () Userform1.Show End Sub
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Using standard VBA / VB Controls



Student Notes:



Recap Exercise



45 min
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In this exercise, you will create a VBA project, including a label and two command buttons.
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CATIA V5 Automation



Do It Yourself (1/2)



Student Notes:



First create the userform, insert the following controls, and inform their (Name) property: Frames (x2) Listbox (x2): lst1 and lst2 CommandButtons (5): cmdQuit, cmdWriteDest, cmdAdd, cmdRemoveItem, and cmdClear Label TextBox: txtToAdd
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CheckBox: chkLineNb
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CATIA V5 Automation



Do It Yourself (2/2)



Student Notes:



Then type the code lines … At form load, read a source text file, and display its content in the first list (lst1). (create the source file with Notepad) If a line is selected in lst1, then copy it to lst2 To enter a new item in lst2, type it in txtToAdd then select cmdAdd CmdClear clears lst2
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To remove an item from lst2, select it then press cmdRemoveItem CmdWriteDest writes the content of lst2 to a destination file. Each line is preceeded of its number, if chkLineNb is checked.
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Modifying View point of a Document



Student Notes:



Recap Exercise 30 min
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In this Exercise you will : Open an existing Document Scan all the cameras already defined in the Document Choose a camera and apply it in the current viewer. Save and close the document
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CATIA V5 Automation



Do It Yourself



Student Notes:



1. Launch Visual Basic and open View.vbp from the zip file you have downloaded. 2. In “Command1_Click()”, Launch CATIA using GetObject and CreateObject methods Set CATIA.Visible = True when necessary 3. Get the current directory using App.Path 4. Open the “Bolt.CATPart” file from the current directory and name it myDoc. 5. Scan all the Cameras of the document and print their names in a msgbox. To see them, get the ViewPoint3D of each camera and set it to the ActiveViewer of the ActiveWindow. 6. Active the "* front“ camera 7. Ask the user if he wants to save the document.
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8. If yes, save the document as “Bolt2.CATPart” in the current directory and close it.
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Scripting 2d Sketch with Constraints



Student Notes:



Recap Exercise 25 min
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In this Exercise you will: Create a sketch Create Points, Lines and Spline Create a constraint between two lines
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CATIA V5 Automation



Do It Yourself (1/2)



Student Notes:



1. Launch Visual Basic and open Create Sketch.vbp from the zip file you have downloaded. 2. Create a new PartDocument using Documents.Add(“Part”). 2. Get the PartBody using MyDocument.Part.Bodies.Item(“PartBody"). 3. Create “ReferencePlane”. We can use existing planes.The OriginElements from Part . contains PlaneXY , PlaneYZ and PlaneZX. 5. Add a new sketch in the collection “Sketches” from MyBody. We can use :
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Set mySketch = MyBody.Sketches.Add(ReferencePlane) 6. Create the Points. 7. Create the lines.
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Do It Yourself (2/2)



Student Notes:



8. Create Controls Points for the Spline 9. Create the spline 10. Attach StartPoints and EndPoints of the lines and Spline to The existing points. You will obtain a closed and chained contour. 11. Create References for the left line and the top line using CreateReferenceFromGeometry() 12. Create a new constraint between those two references using mySketch.Constraints.AddBiEltCst The type of constraints will be catCstTypeAxisPerpendicularity.
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13. It is time to close our sketch using mySketch.CloseEdition() And to update our Part using: CATIA.ActiveDocument.Part.Update
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Scripting Part Design Features



Student Notes:



Recap Exercise 30 min
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In this Exercise you will create: A square in a sketch and create a pad from it. A circle in an other sketch and create a pocket from it.
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Do It Yourself



Student Notes:



1. Open PartDesign.vbp” projectfrom the zip file you have downloaded. 2. In “Command1_Click()”, Create a new PartDocument and get the default body HybridBody.1 (internal name of PartBody) 3. Create 2 sketches in the XY plane: 1) You can use Mydoc.Part.OriginElements.PlaneXY syntax to access XY plane 2) First sketch is a rectangle from (10,10) to (40,30) 3) Second sketch is a circle centered in (40,30) with a radius of 10mm 4. Get the ShapeFactory and create: 1) A Pad from Sketch1
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2) A Pocket from Sketch2
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Scripting 3d Wireframes and Surfaces



Student Notes:



Recap Exercise 30 min
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In this Exercise you will : Create two 3D Splines. Create a sweep from those Splines. Project a point on the surface.
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CATIA V5 Automation



Do It Yourself (1/3)



Student Notes:



This is how the Visual Basic Object Browser can help you to create a Spline : You can look for “spline” in the object Browser. You will find AddNewSpline() in HybridShapeFactory. AddNewSpline() has no arguments and returns a HybridShapeSpline. This created spline will be empty because we have not defined any point for this spline! Select HybridShapeSpline in the browser and you will see a AddPoint() method. AddPoint needs a reference on a point. So we look in the HybridShapeFactory how to create a point.
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We found AddNewPointCoord() method that creates a HybridShapePointCoord.
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Do It Yourself (2/3)



Student Notes:



So we have to: Create points with HybridShapeFactory.AddNewPointCoord() with coordinates Create References on those points with Part.CreateReferenceFromGeometry() Create a Spline with HybridShapeFactory.AddNewSpline Add Points to the Spline with AddPoint() with the references as arguments. Conclusion We can see that the method is not direct because a spline is associative with its points. That is why we have to create a link between the points of the spline and the points using references.
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You could also record a Macro creating a simple Spline and see what script CATIA creates.
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Do It Yourself (3/3) 1. Open ShapeDesign.vbp from the zip file you have downloaded. 2. In “Command1_Click()”, create a new PartDocument and create an HybridBody in the Part.HybridBodies collection 3. Get the HybridShapeFactory of the Part 4. Create 6 points using AddNewPointCoord() function



Spline1 = Spline2 =



( 10 , 60 ,30) ( 70 , 75 ,35) (100, 80 ,30) (100, 80, 40) ( 95 , 20, 45) (100, 10, 50)



5. Create references on this points using CreateReferenceFromGeometry() 6. Create a Spline using AddNewSpline 7. Add the Points to the Spline using AddPoint() 8. Add the Spline to the HybridBody using AppendHybridShape()
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9. Create a reference from each spline. 10. Create a sweep with those 2 references using AddNewSweepExplicit 11. Project the point(50,30,100) on the surface.
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Titanic



Student Notes:



Recap Exercise 30 min
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In this Exercise you will: Create a Product Document. Create an assembly with a Castle and a Funnel and instantiate it three times at three different positions. Generate automatically the Bill Of Material of the product.



For this programming task, you will use three CATPart files: Hull.CATPart Castle.CATPart Funnel.CATPart Open Assembly.vbp from the zip file you have downloaded.
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CATIA V5 Automation



Do It Yourself



Student Notes:



1. Open Assembly.vbp from the zip file you have downloaded. 2. In “Command1_Click()”, create a new ProductDocument.Call the RootProduct titanic 3. Use AddComponentsFromFiles(TNames,”*”) to add the Hull to the Products collection of the titanic. TNames is an array of string. 4. Use AddNewProduct, to add a new assembly called “ass1”. 5. Use AddComponentsFromFiles to add the Castle and Funnel to the Products collection of the “ass1”.
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6. Get the Product Reference of “ass1” using ReferenceProduct. Use it as an argument of AddCompponent method in order to instanciate “ass1” . Position the instances along X axis with a distance of 60mm. 7. Call ExtractBOM
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Drafting a Bolt using Script



Student Notes:



Recap Exercise 30 min



In this exercise you will: Open an existing Drawing Document with its Title Block Create 2 views: A Front view and a Top view. Insert the bolt in the views Create a circle in each view.
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The empty drawing and the bolt are in “.\Student\Data\Scripting_with_CATIA_V5 \7 Drafting the bolt” folder.



Copyright DASSAULT SYSTEMES



41



CATIA V5 Automation



Do It Yourself



Student Notes:



1. Open Drafting.vbp from the zip file you have downloaded. 2. In “Command1_Click()”, open Bolt.CATPart and TitleBlock.CATDrawing files 3. Get the active sheet of the drawing. 4. Add a new view in the sheet using Add method of the Views collection. Name it “Front View” 5. Translate this view using X and Y properties. 6. Get the GenerativeBehavior of the view and define a Front view with the XY plane. 7. Associated the 3D document (bolt) with this view. (use myView.generativeBehavior.Document) 8. Add a Top view. Use its GenerativeBehavior and DefineProjectionView methods.
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9. Associated the 3D document (bolt) with this view. (use myView.generativeBehavior.Document) 10. Activate the view and get its Factory2D to create a circle in each view. 11. Update the drawing document.
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Testing Selections using Scripts



Student Notes:



Recap Exercise Point1.



Point2.



30 min
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In this exercise you will: Get two orderly 2D points and a 2D line To draw three lines from Point1 to Point2 and from Point1 to the two extremities of the line. Get two 3D points and draw a line between those points. All this on the same button. Display the selected points in a list Search for geometric elements calling the Selection.Search() method.
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Line1.
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Do It Yourself (1/3)



Student Notes:



Create 2D lines with Orderly Points
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1. Open the TestSelections.vbp file in the .\Student\Data\Lesson3\Test Selections folder 2. In Command1_Click() : Use CATIA.ActiveDocument.Selection and Selection.FindObject with a "CATIAPoint2D“ type to get a 2D Point. Display the name and the coordinates of the point in the corresponding TextBox 3. Do the same thing in Command2_Click() 4. Do the same thing in Command3_Click() but for a 2DLine ("CATIALine2D")



Programming this way, we can differentiate point1 and point2. We can also select all the elements in CATIA and click on the 3 “Getxx” button. The points will be chosen in a non controlled order.
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CATIA V5 Automation Student Notes:



Do It Yourself (2/3) 5. In Command4_Click(): 1) If we are in a Part Document, get the sketch factory. 2) If we are in a Drawing Document, get the factory of the first view of the first sheet of the drawing. Create a Line from Point1 to Point2 Create a Line from Point1 to each extremity of Line1.



Point2.



Point1.
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Conclusion Point1 and Point2 are differentiated. All created lines begin from Point1.
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Line1.
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Do It Yourself (3/3)



Student Notes:



Create 3D lines 1. Get successively two 3D Points using FindObject with CATIAHybridShapePoint type. Then create a line between those two points in the same subroutine.
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Get the Selected Points 1. In the Get list of points button, make two loops on Selection.FindObject scanning for both “CATIAPoint2D” and “CATIAHybridShapePoint” type elements. 2. Fill in the ListBox with the results. Search for Geometric Elements 1. Program the button Search to read the text (« Point.* » for example) of the corresponding TextBox. 2. Call the Selection.Search() method. The corresponding geometric elements will be highlighted in CATIA.You will be able to use “Get list of points” to get those elements.
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Macro to select elements



Student Notes:



Recap Exercise 20 min
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In this exercise, you will create a macro to select two points and create a line.
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Do It Yourself



Student Notes:
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Create a macro and get the ActiveDocument Clear the selection Call SelectElement for the first point with the type “Point2D” Call SelectElement for the second point with the type “Point2D” Get the Factory2D on the point (myPoint2D.Parent.Parent) Create the line. Update the Part.
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Master Exercise



Student Notes:



Crankshaft 3 hours
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In this step you will practice: how to develop applications (Using Documentation) how to call the exposed objects of CATIA V5 (geometry, assembly, drafting, analysis) how to interface with other automation server (Word/Excel)
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Design Intent (1/3) Crankshaft application is written in Visual Basic. It will call CATIA V5, create geometry, create and fill a drawing and will draw charts in an Excel documents.



Generative Drafting



Mechanical Analysis
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Geometry Creation
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Design Intent (2/3)



CATIA V5



CATIA V5 Drafting
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EXCEL
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This VB application with its own VB user interface pilots CATIA and EXCEL
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Design Intent (3/3) Project Architecture The sample architecture is defined like this: Crankshaft



RunTimeView
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BuildTimeView



Project



resources



VB Files



images



bin



resources



InPutFiles



OutPutFiles



Executable



images



Template needed for drafting



Contains Drafting Documents



You will find 6 steps called crankshaft1 to crankshaft6. For each step of this exercise, the corresponding solution is in the initial state of the following exercise. The first step crankshaft1 is the Skeleton.
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CATIA V5 Automation Student Notes:



Design Process 1



Select options: - Analysis - Drafting 4



Call CreateDrafting() to retrieve a DraftDocument and put the crankshaft in the views ; fill in the title block
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5 Call CreateAnalysis() Cut the Crankshaft in slices and measure the mass and the center of gravity of each slice
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Select thickness and number of weights



Call CreateGeometry () to create sketches… 2



… and pads



3 Call CreateAssembly() to create a new product



6 Draw the results in Excel charts
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Do It Yourself (1/8)



Student Notes:



Copyright DASSAULT SYSTEMES



Creating Sketches Edit Crankshaft1.vbp project Launch CATIA in the LaunchCATIA() function. To create a sketch,go to CreateGeometry() you have to: Create a PartBody Get the body called « PartBody » Get the PlaneZX (with the property « OriginElements » of the part) Create a Reference of this plane with CreateReferenceFromGeometry() Add a new sketch to the list sketches, relying on the reference of the plane. Get the Factory2D from this sketch using OpenEdition on the sketch. Create circles and lines with this factory.Centered in (0,0) with a radius of 10. Close the sketch with CloseEdition. Add 3 other sketches with circles with a radius of 20 , centered in (0,0) , (0,50), (0,-50)
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Do It Yourself (2/8)



Student Notes:



Copyright DASSAULT SYSTEMES



Create an other sketch corresponding to the following contour Create in the same way, the same contour but up-side-down
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Do It Yourself (3/8)



Student Notes:



Creating Pads Edit Crankshaft2.vbp project



Copyright DASSAULT SYSTEMES



In CreateGeometry(), create pads using the previous sketches Get the ShapeFactory of the Part and use AddNewPad Use FirstLimit and SecondLimit of the Pads In this example: Thickness = 15 Axis_Thickness = 30 Mass_Thickness = 10
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Do It Yourself (4/8)



Student Notes:



Creating Assembly Edit Crankshaft3.vbp project In CreateAssembly(), add a new ProductDocument. Add an ExternalComponent to the list Products of the ProductDocument calling AddExternalComponent (YourPartBody) You will be able to compute the mass of the Product with analyze.mass.
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You must define the Material interactively because the interface is not yet available.
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Do It Yourself (5/8)



Student Notes:



Generative Drafting Edit Crankshaft4.vbp project
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In CreateDrafting(), retrieve Modele.CATDrawing using open function of the list “documents”. This drawing contains already the Title Block. Add the views to the list “Views” Add a “Front View” with x=350 , y=400 , angle = -PI/2 , scale=1 Add a “Left View” with x=1000 , y=400 Add a “front View” with x=350 , y=700 For each view, create a GenerativeBehaviour and refer as document, the crankshaft’s document. Try GenerateDimensions on the Sheet to get all the Dimensions automatically. After asking for texts, you will be able to add to the first view (BackDraw) of the first sheet, all the texts to the list “texts”.
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Do It Yourself (6/8)



Student Notes:



Mechanical Analysis Edit Crankshaft5.vbp project and go to Analysis() function
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The mechanical analysis calculates the position of the center of gravity and the mass of an elementary piece of our crankshaft. To obtain an « elementary part » follow this method: Create 3 points defining a plane parallel to the zx plane. Create a plane with the references of those 3 points using AddNewPlane3Points. Create an offset plane at a distance of 1 using AddNewPlaneOffset. Add 2 splits with the 2 planes and with opposite directions to get a “slice” of crankshaft. This way, when we will modify the Y.Value of the 3 points and update the part, the split will follow the y axis.
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Do It Yourself (7/8)



Student Notes:
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Use Automation resources to retrieve the mass and the position of the center of gravity. Repeat the operation 100 times all along the crankshaft by modifying the “Y” of 3 the points defining the first plane.
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Do It Yourself (8/8)



Student Notes:



Draw the Excel Charts Edit Crankshaft6.vbp project
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Go to DrawCharts() function. Use both Excel and CATIA V5 resources to draw charts representing the Mass and the position of the Center of Gravity of the “slice” along the “Y” axis
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Added Exercises



Student Notes:



You will perform the following added exercises in this section: 195 min
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Decoding 3D Features Easy Chess InOut Bill of Material Insert Bolts Printing Drawing Sheets Test Tolerances
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Introduction



Student Notes:



Added Exercises are Basic Samples Recording Macros can help you to program your own macros or your own programs, but you will have some work to modify the macro . Test the context and test if all the necessary elements are present. Simplify the macro. Some lines might be unnecessary Names are to be renamed for a better understanding. Reorganize the code. For example, for a sketch, it is better to create all the lines then to create all the references on the lines, giving the same names with a prefix “R”. The code becomes clearer and you know on which entity each reference is coming from. For all theses reasons, it is preferable to base your macros on rewritten macros like the following exercises. These exercises represent some typical user needs.
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For each exercise, there is a folder with the same name where all data are stored.
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Added Exercise Presentation (1/4)



Student Notes:



Create Fillet Visual Basic example Illustrate creation of a sketches with multiple constraints. Decode Visual Basic exercise Illustrate the methodology to scan a document and get all the properties up to the point coordinates.
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EasyChess Visual Basic exercise Illustrate Product Documents, Assembly, how to call a .dll (Dynamic Link Library) file from Visual Basic and how to control an assembly in both read and write mode.
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Added Exercise Presentation (2/4)



Student Notes:



InOut_BOM VBA (Excel) Exercise Illustrate how to scan the parts of an assembly, how to read their names and how to change them from an Excel sheet. InsertBolts VBA (Excel) Exercise Illustrate how to scan all the holes of a part document and insert a bolt in each hole. Illustrate Open Documents, Assembly
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Printing Illustrate printing all the Sheets of all the Drawings contained in a folder
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Added Exercise Presentation (3/4)



Student Notes:



Title Block VBScript example (Macro + Panel in an ActiveX Component) Illustrate Drafting and filling the Title block with a Panel in an ActiveX component.
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Tolerances VBScript Exercise (Macro in the CATPart document) Illustrate how to access to Parameters in both read and write mode.



Copyright DASSAULT SYSTEMES



66



CATIA V5 Automation



Added Exercise Presentation (4/4)



Student Notes:
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Knowledgeware Visual Basic example Illustrate Part Design, Parameters, Formula. Pilot a parameter with a slider.
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Added Exercise



Student Notes:



Decoding 3D Features



Copyright DASSAULT SYSTEMES



15 min



In this step you will : Create a VB project with a simple button. The program will scan all the documents present in CATIA and try to read all the entities present. Decoding all the entities could be a heavy program. So we will just decode the geometry created by the lesson2 (“Creating 3D features”) that is: Parts, bodies,pads, pockets, scketches, Lines2D,Circle2D,Spline2D and Point2D. The same thing can be extended to all the geometry exposed by CATIA to VBScript. You will test this program with PartToDecode.CATPart To Find a reference: When you have a Reference you can get the DisplayName. Then you can search for it using the Document.Selection.search() method. The result is put in the selection, and you can find it with FindObject().
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Do It Yourself



Student Notes:
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Get the CATIA Session Get and scan the Documents collection For each Document, determinate its type with TypeName() method. If it is a “PartDocument”, get its Part and call Decode_Part() Decode_part(): scan the Bodies collection and call Decode_Body() Decode_Body(): scan the Shapes collection and call Decode_Shape Decode_Shape(): test Typename(Shape) and call Decode_Pad or Decode_pocket() Decode_Pad(): Display the firstlimit and call Decode_Sketch() Decode_Pocket: Display the firstlimit and call Decode_Sketch() Decode_Sketch(): scan the geometricelements collection and call Decode_geom() Decode_Geom(): Test for GeometricType and call Decode_line2D or call Decode_Axis2D or Decode_Circle2D() or Decode_Spline2D() or Decode_Point2D().
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Added Exercise



Student Notes:



Easy Chess 1 hour
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In this exercise you will learn : how to create an assembly referencing several times the pieces how to control the position of the assembly. how to call an external dynamic library.
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Design Intent



Student Notes:



EasyChess application is written in Visual Basic. It will call CATIA V5 and : Retrieve geometry and create an assembly. Control the position of the pieces calling an external knowledge. “LgChess.dll” is the external knowledge. Visual Basic will call LgCheck to check if a move is valid and LgChess to get the next move played by the computer.
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EasyChess will pilot CATIA V5 using the “LgChess” Knowledge
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CATIA V5 Automation Student Notes:



Design Process 1



Positioning all the pieces on the board



2



3
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4



Storing the game as a string Game =“E2E4 ”



Calling LgCheck to verify the validity of the move



Calling LgChess to get the next move.



5



Moving the piece and display messages
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Do It Yourself (1/5)



Student Notes:
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How it works What is provided with this exercise? All the pieces and the board are provided as “.CATPart” files. LgChess.dll is supposed to be the “external Knowledge”. How LgChess.dll Works? A Chess Game can be coded in a string as a list of move such as Game=“E2E4 E7E5 D1F3 D7D6 F1C4 B7B6 “ A move can be described with 5 characters. The 5th is the value of the piece if a pawn goes to promotion. The 5th is a number corresponding to the new piece: 2=queen,3=rook,4=bishop,5=knight. For example: Game=“E2E4 E7E5 G2G4 H7H5 G4H5 H8H5 H2H4 H5F5 H4H5 G7G5 H5H6 G8F6 H6H7 G5G4 H7H82" ‘goes to promotion
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Do It Yourself (2/5)



Student Notes:



When you call LgCheck or LgChess, you give the Game as string as first argument and you get the last move as returned argument on 12 characters.
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Move = “E2E4?XXm1m2C” Where E2E4 = the move ? = new piece if there is a promotion XX = the position of the captured piece. m1m2 = an additional move ( for castles) C = A character indication : C=“Chess” , M=“Mat” , P= ‘Pat”
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Copyright DASSAULT SYSTEMES



Do It Yourself (3/5)



Student Notes:



Positioning the pieces on the board Open “.\Data_student\Added Exercises\EasyChess\Exercise\EasyChess.vbp” project. In code of Form1, create 3 global arrays for the 32 pieces. Dim pos(31) as String for positions as string coded like “E2” Dim names(31) as String for names of the .CATPart files. Dim xProd(31) for storing the product of each pieces. Create a global string called “Game” to store the game. In Form-Load, Launch CATIA and create a new product document to get an assembly. Add products for board and pieces using Products.AddComponentsFromFiles. All the CATPart of each pieces are provided with this exercise. They are all defined at the origin. In form_load(), display all the pieces on the board. To do this, create the following suboutine: Private Sub WeMove(index As Integer, t2 As String) Where index is the index of the piece and t2 is a string such as “E2”. Move the pieces using product. Position.GetComponents(). The size of the cases are 400mm square.
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Do It Yourself (4/5)



Student Notes:
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Playing and Checking Create a Button called “Pass”. At Command1_Click() call LgChess () passing the string “game”. Create a new function : Private Sub Play(t As String) Call WeMove() with the 5 first characters of “t” to move the piece. In Play (), check if there is a take => move the taken piece to the ‘J’ Column using a global variable called nb_out In Play (), check if there is an additional move ( Castle ) In Play (), check if there is a promotion ( change the piece) Create a new Button OK called “Ok” and a Text called “Text1”. At Text1_KeyPress(KeyAscii As Integer) if KeyAscii = 13 then ‘ call Ok_Click In Ok_Click() , Call LgCheck (). To see if the move is valid. If it is valid, call Play (). In Ok_Click and in Command1_Click() detect the Chess,Mat or Pat. Record a macro to see how to program a perspective view in shading without edges.
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Do It Yourself (5/5)



Student Notes:



Detect a move on the board Create the button Play called CommandButton2. This button must check the position of all the pieces using: Product.Position.GetComponents. Put the window “always on top” using SetWindowPos function.



Private Private Declare Declare Function Function SetWindowPos SetWindowPos Lib Lib "user32" "user32" (ByVal (ByVal hwnd hwnd As As Long, ByVal hWndInsertAfter As Long, ByVal x As Long, ByVal Long, ByVal hWndInsertAfter As Long, ByVal x As Long, ByVal yy As As Long, Long, ByVal ByVal cx cx As As Long, Long, ByVal ByVal cy cy As As Long, Long, ByVal ByVal wFlags wFlags As As Long) Long) As As Long Long Private Private Const Const SWP_NOMOVE SWP_NOMOVE == &H2 &H2 Private Const SWP_NOSIZE = &H1 Private Const SWP_NOSIZE = &H1
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Private Private Const Const HWND_TOPMOST HWND_TOPMOST == -1 -1 Private Const HWND_NOTOPMOST = Private Const HWND_NOTOPMOST = -2 -2 'always 'always on on top top SetWindowPos SetWindowPos hwnd, hwnd, HWND_TOPMOST, HWND_TOPMOST, 0, 0, 0, 0, 0, 0, 0, 0, SWP_NOMOVE SWP_NOMOVE ++ SWP_NOSIZE SWP_NOSIZE
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Added Exercise



Student Notes:



InOut Bill of Material 30 min
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In this exercise you will: Script from Excel Get CATIA Session Retrieve a CATProduct Document Scan the parts of the CATProduct and get their names Put the part names in the sheet After modifying the names in the Excel sheet, send the new part names to CATIA
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CATIA V5 Automation Student Notes:



Design Intent



Click here to get all the parts of the product and put their names in the sheet



1



1



2
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3
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You can modify the names directly in the sheet. For example: Box1 Box2 and Assembly1.



3



Click here to send the names to CATIA V5
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Do It Yourself



Student Notes:



Create a new Excel document. Activate the “Visual Basic” Toolbar. Create 2 buttons with the “forms” Toolbar. Program the first button CommandButton1_Click() Get CATIA session. Scan the product list. Put the names in a cell using: Range("A" Select Range("A"++Trim(Str(I))).Select Trim(Str(I))).Select' ' Selectcolumn column“A”,Line “A”,LineI I ActiveCell.FormulaR1C1 ActiveCell.FormulaR1C1==“Name” “Name”
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For the second button, scan the cells in Excel and modify the names of the parts.
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Added Exercise



Student Notes:



Insert Bolts 30 min
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This program in Visual Basic will retrieve the bolt and the plate. Then it will search for all the holes in the plate and will put into each one bolt.
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Do It Yourself



Student Notes:
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Create a new CATIA V5 Session Get the current directory using: ActiveWorkbook.FullName Retrieve plat5.CATPart and bolt1.CATPart Put in a list all the shape of type “Hole” of all the bodies of the part “plan5” Create a product Add the plate5. Add and move as many bolt as the number of all applying the good matrix.
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Added Exercise



Student Notes:



Printing Drawing Sheets 25 min
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In this program, you will print Sheets of all the Drawings contained in a folder.
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Do It Yourself



Student Notes:



Printing all the Sheets of all the Drawings contained in a folder
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Each Window can be printed out on the current printer with the method PrintOut.



Language Language==“VBSCript” “VBSCript” CATIA.DisplayFileAlerts CATIA.DisplayFileAlerts==False False path path==InputBox(“Update InputBox(“Updatedrawings drawingsinin“,”Drawing “,”DrawingUpdate”, Update”,E:\Users\Drawings\”) E:\Users\Drawings\”) Dim FolderHandler as Object Dim FolderHandler as Object Set SetFolderHandler FolderHandler==CreateObject(“Scripting.FileSystemObject”) CreateObject(“Scripting.FileSystemObject”) Set Folder Set Folder==FolderHandler.GetFolder(path) FolderHandler.GetFolder(path) For ForEach Eachfile fileininFolder.Files Folder.Files IfIffile.Type file.Type==“CATIA “CATIADrawing” Drawing”Then Then Dim Doc as Dim Doc asDocument Document Set SetDoc Doc==CATIA.Documents.Open(file.Path) CATIA.Documents.Open(file.Path) Dim SheetCol Dim SheetColas asDrawingSheets DrawingSheets Set SheetCol = Doc.Sheets Set SheetCol = Doc.Sheets For ForEach EachSheet SheetInInSheetCol SheetCol Sheet.Activate() Sheet.Activate() CATIA.ActiveWindow.PrintOut() CATIA.ActiveWindow.PrintOut() Next Next End EndIfIf Next Next
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Added Exercise



Student Notes:



Test Tolerances 35 min



TestTolerances This exercise consist of creating 2 macros in the file Tolerances.CATPart The first will read all the tolerances values of the part and display them The second macro will modify all the tolerances to center them in the middle of the min and max values
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You will: Read the tolerances of a PartDocument Retrieve TestTolerances.CATPART and create a macro which read all the tolerances and values of the PartDocument. List the values in a message box.
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Do It Yourself (1/2)



Student Notes:



Read the tolerances of a PartDocument Retrieve TestTolerances.CATPART and create a macro which read all the tolerances and values of the PartDocument. List the values in a message box.
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You can read the collection “parameters” to get all the parameters with the method “Item”. You will print in the message box : Name Value MinimumTolerance MaximumTolerance
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Do It Yourself (2/2)



Student Notes:
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Modifying the tolerances of a PartDocument Retrieve TestTolerances.CATPART and create a macro which center all the tolerances of the PartDocument. List the resulting values in a message box. You will read the tolerances again and check their values. If the value is not in the middle of the two tolerances, modify the value and tolerances to have the value on the middle of the two tolerances. At the end of the loop, you will update the part.
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