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CATIA V5 Automotive - Powertrain Lesson 12: Drafting (ISO)



Drafting (ISO)



Student Notes:



In this lesson you will learn how to create the drawing of a part.
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Lesson Contents:



Case Study: Drafting Design Intent Stages in the Process Start a New Drawing Create Views Create Dimensions and Annotations Create Additional Views View Modifications Save the Drawing Print the Drawing Duration: Approximately 0.5 day
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Case Study: Drafting



Student Notes:



The case study for this lesson is the Arm used in the Front Suspension and Engine assembly shown below. The Arm is a part of the Damper assembly.
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This case study focuses on creating a fully detailed part drawing with the correct drawing standard.
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Design Intent



Student Notes:



The Arm drawing must meet the following requirements: The drawing should be created using an ISO standard. • Standards are pre-defined formats for dimensions, annotations, and views, which provide a consistent interpretation of information.



The drawing should contain one view that shows hidden lines and axis. • The display of these items in a single view enables a better understanding of the model by showing depth and internal features.



The drawing should contain a title block.
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• This is typically required with any drawing.
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Stages in the Process



Student Notes:



The following steps will be used to create a detailed drawing of the base part: 1. Start a new drawing. 2. Apply a title block. 3. Create views.
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4. Create dimensions and annotations.
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Introduction to Generative Drafting



Student Notes:
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The 3D environment gives designers a very efficient and flexible tool to create parts and assemblies. However, it is often necessary to communicate the manufacturing information with 2D drawings of the components.
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General Process The creation of a drawing for parts and assemblies can begin at any time in the design process. CATIA maintains an associative link between a drawing and the parts and assemblies it references. As the 3D part and assembly models evolve, the drawings automatically show the updated geometry.



Sketcher



Part Design



Assembly Design
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Associative link
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Generative Drafting



12-6



CATIA V5 Automotive - Powertrain Lesson 12: Drafting (ISO) Student Notes:



Accessing the Workbench The drawings of parts and assemblies are created in CATIA using the Drafting workbench. It can be accessed in the following three ways: A. B. C. D.



A



Start menu File menu New icon Workbench icon



C



B
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D
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The Drawing Environment The drawing environment, accessed through the Drafting workbench, consists of the following components: A. Specification tree • Contains sheet and view information.



D B



A



B. Sheet • Contains the drawing views, title block, annotations, dimensions, etc. • The active view is underlined in the tree and enclosed in a red frame.



C. Prompt
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• Displays instructions and requirements for tools as they are activated. Command line entries are also made here.



D. Toolbars



C



• Contains the Drafting workbench tools
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Drafting Toolbars and Objects The following toolbars are most commonly used. Most of these tools can also be accessed from the menu bar: A. Views



A



B. Drawing B



C. Dimensioning D. Generation E. Annotations



C



D



F. Dress-up G. Geometry Creation
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H. Geometry Modification
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E



F



G



H
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Start a New Drawing In this section you will learn to create a new drawing.



Use the following steps to create the Arm drawing: 1. 2. 3.
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4. 5. 6. 7.



Start a New drawing.



Create Views. Create Dimensions and Annotations. Create Additional Views View Modifications Save the Drawing. Print the Drawing.
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Setting the Drawing Sheet Format and Drafting Standards



Student Notes:



Once a new drawing is started you are prompted to define the properties of the drawing. You can set the following items: A. Standard ISO, ANSI, or JIS standards



B. Paper format A, B, C, or A0, A1, A2, etc.



C. Orientation
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Landscape or portrait
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Starting a Drawing with a Blank Sheet Use the following steps to create a new blank drawing:



1



1. Change to the Drafting workbench from the Part Design workbench. 2. Set the properties of the drawing in the New Drawing window. 3. Select OK.
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2
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Sheet Properties Use the following steps to modify the properties of a sheet: 1. Right-click the sheet in the specification tree. Click Properties from the contextual menu. 2. In the properties window, you can make modifications to the sheet, such as the sheet name, scale, and the projection method (ANSI or ISO).



1
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“File > New from” Sample CATDrawing files corresponding to the organization standards can be stored at the central location. These files contain the following information: A. Title Blocks of the organization, which may contain information such as name of the organization, part number, revision number etc. B. Drafting standards such as dimension styles, default line types, line colors etc. You can use these files to start new drawings. To do so, select “File > New from” menu. Select the sample file, rename the drawing and delete the existing elements in the drawing. You can start working in this new file.
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Sample BOM
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Title Block
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Drawing Title Blocks (1/2)



Student Notes:
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Title blocks in CATIA can be generated in three ways: •



You can manually create a template drawing using geometry tools. You can then use the template as a start drawing for all new drawings. Click File > New from in the menu bar to create a file from a template.



•



You can enter customized macros to generate the title block. CATIA supplies some sample title blocks that can be used as a starting point to generate unique ones for your company.



•



You can create the title blocks by inserting predefined set of drawing elements from a 2D catalog. This set is called as 2D component.
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Drawing Title Blocks (2/2) Use the following steps to insert a title block into a drawing: 1. Click Edit > Background to enter the frame and title editor mode of CATIA.



2



2. Select the Frame Creation icon. The Insert Frame and Title Block window appears, displaying the default styles and sample macros. 3. Select the type of title block from the Style of Titleblock list.



3



4



4. Select Creation as the Action to apply. 5. Click Apply.
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6. Click OK.
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5
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Introduction to 2D Catalogs A 2D component is a re-usable set of geometry and annotations. This component is stored in a CATDrawing referred by the catalog. The 2D component can be instantiated several times, with each instance providing a component with a specific orientation, position, and scale.
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Link is maintained between the instances and the original 2D component. You can update the instances to reflect the changes made in the original 2D component.



Bolts



2D component stored in a CATDrawing



Instances of 2D component.
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Inserting Catalog Items (1/2) Use the following steps to multi-instantiate a 2D component from a catalog, reorient the component and explode it at the time of instantiating. 1.



1



Activate the view in which you want to instantiate the 2D component and select Catalog Browser icon. Open the source catalog file, using Browse another catalog tool. Double-click the chapter in which the required 2D component is placed. Select the 2D component you want to instantiate.



2. 3. 4.



2



Bolts
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4
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Preview of the component will be displayed. Catalog Browser dialog box gives you list of the chapters in the catalog file.
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Inserting Catalog Items (2/2) 5



5. Drag the component from the Catalog Browser into the drawing window, and select the points where you want to instantiate the component. 6. Set the Angle and Scale values. 7. Use the tools provided to position and orient the component instance correctly. 8. Click on the empty space in the sheet to exit from the command. 7



6
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8
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Create Views In this section you will learn how to create basic drawing views.



Use the following steps to create the Arm drawing: 1.



Start a New Drawing.



3.



Create Dimensions and Annotations. Create Additional Views View Modifications Save the Drawing. Print the Drawing.



2.
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4. 5. 6. 7.



Create Views.
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Types of Views Views represent different orientations of a part, which help to convey its design intent. Two types of views can be created in CATIA: A. Associative (i.e., linked to 3D models), which are called Generated Views.



A



B. Non-associative (i.e., not linked to 3D models), which are called Draw Views.
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B
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What is a Front View? A front view is a projection view, obtained by drawing the perpendiculars from all points on the edges of a part, on the plane of projection. To create a front view you need three elements: A. Drawing container: It is a sheet in which front view will be created.



Front View



B. 3D Geometry: It can be a PartBody of a CATPart or components in an assembly document. To create a front view, document containing the 3D geometry has to be opened in CATIA.
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C. A projection plane: It can be a plane or planar surface of a part.
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Front View



3D Part The plane of projection



The Projection Principle
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Creating a Front View (1/2) When you create views individually, you will create a front view first. It can be created from a part, sub-body of a part, product, or sub-part of a product.



1



Use the following steps to create a front view: 1. Start the drawing with a blank sheet. 2. Select the Front View icon. 2



3
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3. Activate the CATPart by clicking Window > Sample.CATPart.
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Creating a Front View (2/2) Use the following steps to create a front view (continued): 4. Move the pointer over a plane or planar surface to define the front view. A preview will appear. 5. If you are satisfied with the preview, select the reference then CATIA switches to drafting workbench, with a preview of the view. You can manipulate and tweak the orientation using the compass.



4



6. Select anywhere on the drawing sheet to generate the view.



5
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Using the Compass (1/3) The compass enables you to reorient a view as needed for your design intent. This functionality only exists during the creation of the front view. You can perform the following actions using the compass: •



Click the up, down, left, and right arrows to flip the background plane view 90 degrees.



Conf. Dep.



up arrow click



Conf. Dep.
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Conf. Dep.
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right arrow click
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Using the Compass (2/3)



Student Notes: Conf. Dep.



You can perform the following actions using the compass (continued): • Click the center left and right arrows to rotate the view to 30 degrees on the same plane. The 30 degrees increment can be changed by rightclicking the dial which accesses the contextual menu.
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center left arrow click
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Using the Compass (3/3)



Student Notes: Conf. Dep.



A



You can perform the following actions using the compass (continued): •



•



You can rotate the view: A.



To set rotation angle.



B.



Freely.



Once you finish setting the view, click on the dial center or anywhere on the sheet to generate the front view. Generate view
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B
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About the Projection Plane You can use planar surface of a part to define the projection plane while creating a front view. After the creation of the view no link exists between the selected face in the 3D part and the view.



Copyright DASSAULT SYSTEMES 2002



In case of geometry made up of surfaces, which does not have planar surface, you can create a temporary plane, define the front view and delete the plane afterwards.



After defining the view delete the plane.
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Front view remains unchanged.



Planar face of the part is used to define the projection plane. Visualization of projection plane



Temporary plane 28 12-28



CATIA V5 Automotive - Powertrain Lesson 12: Drafting (ISO) Student Notes:



Adding Projection Views After placing the initial front view, projection views (e. g., top, bottom, right, and left) can be added quickly using the front view as a reference.



1



Use the following steps to add a projection view: 1. Select the Projection View icon.



2



2. Place the pointer in the drawing area, where you want to create the view. A preview of the projection view appears. 3
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3. Click on the drawing to place the view.
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Adding an Isometric View Use the following steps to add an isometric view: 1. Select the Isometric View icon. 2. Select a face on the part in the part or product document. A preview of the isometric view appears. 3. Select anywhere on the drawing to generate the view.



1



2
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View Wizard The View Wizard enables you to quickly create the following: A. Standard view layouts, including: •



Front, Top and Left



•



Front, Bottom and Right



•



All views



B



A



B



B. Custom view layouts, including: Adding views to create a specific view configuration.



•



Deleting, and rearranging the views as needed.
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•
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Generating views using the View Wizard (1/3) The View Wizard enables you to quickly define a view layout, using only the initial plane or planar surface to define the front view. Use the following steps to define a view layout: 1. Select View Wizard icon.



Student Notes:



2



2. Select one of the view configurations and select Next for additional views.



1



3. Select and place additional views (e.g., isometric view) in the existing view configuration. 4. Click Finish.
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4



12-32



CATIA V5 Automotive - Powertrain Lesson 12: Drafting (ISO) Student Notes:



Generating views using the View Wizard (2/3) Use the following steps to define a view layout (continued): 5. Select the face on the 3D part for the front view background plane. 6. A preview of your view configuration appears on the drawing sheet.



5
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6
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Generating views using the View Wizard (3/3)



Student Notes:



Use the following steps to define a view layout (continued): 7. Select anywhere on the drawing to generate and modify the individual view location as needed.
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Different Modes of View Generation



Student Notes:



You can create a view in drafting using one of the following modes: 1. Exact view generation mode will be the best option in most cases. All types of views can be generated using this option. However, there are a few cases where the Exact view generation mode is not appropriate: a. In the case of assemblies involving large amount of data, generating exact views may consume a lot of memory. b. Some elements from V4 .model documents (such as dittos, surfaces, etc.) are not supported.
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2. CGR views are generated using the CGR format. These views are useful when dealing with large assemblies involving large amounts of data. 3. Approximate views are not as precise as exact views, but this generation mode reduces memory consumption. 4. Raster views are generated as images. This enables you to quickly generate overall views for large products or assemblies.
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CGR Views CGR views are generated using the CGR format (CATIA Graphical Representation). A CGR format contains only a graphical representation of the geometry which is available with the visualization mode. Advantages of the CGR Views are: 1. CGR views optimize memory while generating and handling projection views for large products or assemblies. 2. It generates views from third-party data, and from polyhedral elements (such as dittos, surfaces, etc.) in V4 .model documents.
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Disadvantages of CGR views are: 1. CGR views are not as high in quality as exact views. 2. You cannot project 3D elements such as wireframe, points, etc. on CGR views. 3. You cannot create following types of views using CGR mode a. section views b. detail views c. breakout views d. unfolded views e. views from 3D
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Use CGR mode to quickly create less accurate views of the large assemblies, which are opened in visualization mode.
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Which Elements Will Be Projected? Which kind of 3D elements will be projected in a view depends on the type of view and the mode of view generation.



Select this option for projecting 3D wireframe elements such as Lines, Curves



For a very general case, creating projections from 3D in Exact mode, all the elements from CATPart (3D solid and 3D wireframe) will be generated provided you have set the following options:
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While creating a projection view from a CATIA V4 Model Exact Solid (SolidE), Skin (*SKI) and faces (*FAC) will be projected. Other elements such as surface, volume and wireframe (*SUR, *VOL, *CRV, *CCV, *LN, *PT, *CPT, *PLN, *POL) will not be projected.
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Select this option for projecting 3D points.
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Create Dimensions and Annotations



Student Notes:



In this section you will learn to create dimensions and annotations.



Use the following steps to create the Arm drawing: 1. 2.



Start a New Drawing. Create Views.



4. 5. 6. 7.



Create Additional Views View Modifications Save the Drawing. Print the Drawing.



Create Dimensions and Annotations.
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3.
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Dimensions



Student Notes:
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Dimensions define the size and functional intent of a part and are often used to create a fabrication drawing for a manufacturer.
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Dimensions System A



Using the Dimensions toolbar, you can create the following types of dimension systems: A. Chained B. Cumulated C. Stacked



A B C B
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C
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Types of Dimension Locators (1/2) Tools Palette toolbar



While you apply manual dimension, depending on the geometry, there is a possibility of creating different types of dimensions to describe the same entity. When a manual dimension icon is selected the Tools Palette toolbar appears to further refine the type of dimension to be created. CATIA enables you to locate manual dimensions with the help of the following positioning tools:



A



B



C



D



E



F



G



A



A. Projection Dimensions



Cursor position



• The placement of the pointer determines the dimension that will be created.



Cursor position



B. Forced on element
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• Regardless of the position of the pointer, the dimension is forced to be parallel with the element selected.
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Cursor position B
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Types of Dimension Locators (2/2) CATIA enables you to locate manual dimensions with following types of positioning tools (continued): C. Forced Horizontal •



Regardless of cursor placement, the dimension is forced horizontal to the element selected.



C



D



D. Forced Vertical •



Regardless of cursor placement, the dimension is forced vertical to the element selected.



E



E. Force Dimension along a direction •



Place the dimension with respect to other entities.



F



F. True length
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•



Regardless of the view orientation, the dimension is the exact length of the 3D element selected.



G. Intersection Point Detected •



G



Create a dimension based on intersection of geometry.
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Creating Dimensions (1/2) Using the Dimensions toolbar, you can create the following types of dimensions:



A. Linear A



B. Angular B



C. Radius D. Diameter



A B C D
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C
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D
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Creating Dimensions (2/2) Using the Dimensions toolbar, you can create the following types of dimensions (continued): E



E. Chamfer F. Thread G. Coordinate



F



E F
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G
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Dimensioning a Length Use the following steps to dimension a length: 1. Select the Length/Distance dimensions icon with the Projected dimension option.



1



2



2. Select the edge you want to dimension. 3. Select the dimension line and drag it to the desired position.



3



4. Click anywhere on the drawing to complete the dimension creation.
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Dimensioning a Distance Use the following steps to dimension a distance:



1



1. Select the Length/Distance Dimensions icon with the Projected dimension option.



2



2. Select the first edge. 3. Select the second edge. 3



4. Select the dimension line and drag it to the desired position. 4
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5. Click anywhere on the drawing to complete the dimension creation.
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Dimensioning a Hole Use the following steps to dimension holes: 1



1. Select the Dimensions icon with the Projected dimension option.



2



2. Select the first circle. 3. Select the second circle.



3



4. Select the dimension line and drag it to the desired position. 4
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5. Click anywhere on the drawing to complete the dimension creation.
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Dimensioning a True Length Use the following steps to dimension the true length of an edge: 1. Select the Dimensions icon.



1



2. Select the True Dimension Length dimension mode. 3. Select an element in the Isometric View.



2



3



4. Select the dimension line and drag it to the desired position. 5. Click anywhere on the drawing to complete the dimension creation.
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Dimensioning a Simple Angle Use the following steps to dimension an angle: 1. Select the Angle Dimensions icon.



1



2



2. Select the first edge. 3



3. Select the second edge. 4. The angle dimension is created. To change the sector that it describes, right-click on the dimension and click Angle Sector in the contextual menu. 5. Click anywhere on the drawing to complete the dimension creation.
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Dimensioning a Simple Radius Use the following steps to dimension a radius: 1 2



1. Select the Dimensions icon. 2. Select the radius you want to dimension. By default the dimension may appear as a diameter dimension; if that is the case, you must change it to a radius dimension. 3. Select the dimension, right -click, and select Radius Center. 4. Select the dimension line and drag to rotate the dimension to the desired position.



3



4
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5. Click anywhere on the drawing to complete the dimension creation.
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Dimensioning a Diameter Use the following steps to dimension a diameter: 1. Select the Diameter Dimensions icon. 2. Select the circle to dimension. The diameter dimension appears as shown.



1



2



3. Select the dimension line and drag to rotate the dimension to the desired position. 4. Click anywhere on the drawing to complete the dimension creation.
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Dimensioning a Chamfer Use the following steps to dimension a chamfer:



1



1. Select the Chamfer Dimensions icon, then select the Chamfer format from the Tools Palette toolbar. 2. Select a chamfer line or surface to be dimensioned.



2



3. Click anywhere on the drawing to complete the chamfer dimension creation.
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Dimensioning a Thread Use the following steps to create a thread dimension: 1. Select the Thread Dimension icon.



1



2. Select the thread representation to dimension. Thread dimensions can be created for: A. Top views.



A



B. Side views.



Thread features need to be created in the model to create this type of dimension.
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B
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Chain Dimensions Use the following steps to create a chained dimension: 1. Select the Chained Dimensions icon.



2



1



2. Select the first edge. 3



3. Select the next edge. 4. Select the next edge. 5. Select the next edge.



4



6. Click anywhere on the drawing to complete the dimension creation.
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Stacked Dimensions Use the following steps to create a stacked dimension:



Student Notes:



1



2



1. Select the Stacked Dimensions icon. 2. Select the origin point or edge of your cumulated system.



3



3. Select all the other points or edges of your cumulated system (as many as you require). 4. Click anywhere on the drawing to complete the dimension creation.



3
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Cumulated Dimensions Use the following steps to create a cumulated dimension: 1.



Select the Cumulated Dimensions icon.



2.



Select the origin point or edge of your cumulated system.



3.



Select all the other points or edges of your cumulated system (as many as you require).



4.



1



2



3



Click anywhere on the drawing to complete the dimension creation.



3
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Dimension and Numerical Properties You can control the display of dimensions using the Dimension Properties and Numerical Properties toolbars. You can customize the following areas of a dimension: A. Dimension line •



Set the display of the dimension line with respect to the dimension.



B. Tolerance description •



Displays the dimension using a tolerance scheme.



A



B



C



D



E



C. Tolerance •



Changes the tolerance value for the dimension.



D. Numerical display description
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•



Displays the dimension in a particular unit.



E. Precision •



Sets the precision of the dimension.
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Annotations In addition to creating dimensions in a drawing, you can add notes and annotations to it. The Text toolbar contains the following tools: A. Text •



Create a textbox with no leader.



B. Text with Leader •



Create a textbox with a leader.



A B C



C. Replicate text •



Create a copy of an existing text box and attribute link it to geometry.



D. Balloons •



D E F



Creates a text balloon.



E. Datum Target Copyright DASSAULT SYSTEMES



•



Creates a datum target.



F. Text template •



Place a predefined text template.
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Exercise: Drawing Creation



Student Notes:



Recap Exercise 20 min



In this exercise you will create a drawing of the Ex12A.CATPart. Detailed instructions for this exercise are provided.



By the end of this exercise you will be able to: Create a new drawing Apply a title block Add views
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Create dimensions
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Do it Yourself (1/11) 1. Load Ex12A.CATPart. Load Ex12A.CATPart to create a drawing.



1



2. Create a new drawing. You will create an empty drawing. a. b. c. d.



Click File > New. Select Drawing. Click OK. From the New Drawing window, change the standard to ISO and the sheet style to A4 ISO. e. Click OK. 2c
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Do it Yourself (2/11) 3. Insert a title block using catalog. Instantiate the title block using a catalog.



3b



a. Select Edit > Sheet Background. b. Click Catalog Browser icon. c. Click the Browse another catalog icon and browse to the Catalog_Title_Blocks.catalog. d. Double-click on ISO_TitleBlocks. e. Double-click on ISO_A4 f. Select origin of Sheet.1 to place the title block and click Close. g. Select Edit > Working Views.



3c
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Do it Yourself (3/11) 4. Add a front view. Instead of using a wizard to create the views, manually create them starting with a front view. a. Click Edit >Working View to return to the regular mode of view editing. b. Select the Front View icon. c. Click Windows > Ex12A.CATPart to activate the part session. d. Select the following surface a preview appears. e. Click anywhere on the drawing to place the view.



4b



4d
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Do it Yourself (4/11) 5. Add project views. After creating the initial front view, projection views can be created referencing it. a. Select the Projection View icon b. Click to the left of the front view to place a right view. c. Select the Projection View icon d. Click above the front view to place a bottom view



5a



5b



5c
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Do it Yourself (5/11) 6. Add an isometric view. An isometric view gives a three dimensional view of the part to complement the two dimensional views.



6a



6c



a. Select the Isometric View icon b. Click Windows > Ex12A. CATPart to activate the part session. c. Select the Isometric View icon to orient the model. d. Select the particular surface shown. e. Place the view in the approximate location as shown.



6d
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Do it Yourself (6/11)



Student Notes:



6f



6. Add an isometric view (continued). f. Right-click the isometric view frame and select Properties in the contextual menu. g. Type [1:2] for the scale. h. Click OK.
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Do it Yourself (7/11) 7. Create a linear dimension. Instead of using a wizard to show generated dimensions, you can manually place dimensions on a drawing. a. b. c. d.



7a



7b



Click the Dimensions icon. Select the shown edge. Select the shown edge. Place the dimension. 7c
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Do it Yourself (8/11)



8a



8. Create stacked dimensions. Stacked dimensions enables you to quickly create linear dimensions from a common reference. a. b. c. d. e. f.



Click the Stacked dimension icon. Select the shown edge. Select the first circle. Select the second circle. Select the third circle. Place the dimension.



8b



8c



8d
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Do it Yourself (9/11) 9. Create a radius dimension. You can dimension a radius using the Radius Dimension icon or you can also use the generic Dimensions icon.



9a 9b



a. Select the Dimensions icon. b. Select the circle. c. Right-click and select Radius Center in the contextual menu. d. Place the dimension.



9c
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Do it Yourself (10/11) 10. Create a chamfer dimension. Chamfer dimensions can be placed in pre-defined formats.



12A



a. Select the Chamfer icon. b. Select Length x Angle on the Tools Palette toolbar. c. Select the shown edge. d. Place the dimension.



10b
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Do it Yourself (11/11)



Student Notes:



11. Create an additional dimension.
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12. Close the drawing without saving.
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Exercise Recap: Drawing Creation



Student Notes:



Create a new drawing Instantiate a title block Add views
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Create dimensions
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Exercise: Drawing Creation



Student Notes:



Recap Exercise 20 min



In this exercise you will create a drawing using ISO standard. High-level instructions for this exercise are provided.



By the end of this exercise you will be able to: Create a drawing Insert a title block using catalog Create views using the view wizard
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Move and delete views Dimension geometry
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Do it Yourself (1/3) Load Ex12B.CATPart .



2.



Create a new drawing. Use the A2 and standard ISO drawing size.



3.



Insert a title block using catalog. Insert ISO_A2 from Catalog_Title_Blocks.catalog.



1
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Do it Yourself (2/3) 4. Use the view wizard to create views. Place the pre-defined layout of Configuration 6 with a third angle projection.



4



5. Move and delete some views. Delete the top, bottom, and rear views. Position the views so that they appear evenly spaced out in the drawing.
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Do it Yourself (3/3)



Student Notes:
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6. Dimension and annotate the drawing as shown. 7. Close the drawing without saving.
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Exercise Recap: Drawing Creation



Student Notes:



Create a drawing Insert a title block Create views using the view wizard Move and delete views
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Dimension geometry
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Create Additional Views In this section you will learn how to create additional views such as section views or clipping views.



Use the following steps to create the Arm drawing: 1. 2. 3.



Start a New Drawing. Create Views. Create Dimensions and Annotations.



4. Create Additional Views. View Modifications. Save the Drawing. Print the Drawing.
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5. 6. 7.
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Section Views and Section Cuts



Student Notes:



The difference between a section view (Offset or Aligned) and a section cut (Offset or Aligned) is explained here. A. Section View: A view of the cutting plane and any geometry that extends beyond the cutting plane in the direction of the sight (arrows).
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B. Section Cut: A view of only the material that the cutting edge touches when passing through the part.
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Adding a Simple Section View on a Drawing Use the following steps to create a section view:



1



1. Activate the front view and select the required Section View icon. The Front View is active when the blue axis is visible and the view name is underlined in the tree. If the Frame option is ‘On’ then the frame color will be red around the active view. 2. Click at A, double-click at B, then note that preview appears. 2



A



3. Click at C.



C
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Creating a Section View Using a 3D Profile Definition You can create a section view using a 3D profile or a 3D plane as the sectioning element. The advantage of using a 3D element to define a section view is that you can constrain this element with the part geometry. Hence the section profile will be modified automatically if the basic geometry changes. 1. Activate the front view, select the desired Section icon (View or Cut).



Student Notes:



1



2



2. Switch to the Part window, Select a Profile for the Section definition. 3. Select the view location.
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Adding a Detail View 1



A detail view is defined by a “callout” on an existing view. New view is created with an enlarged area inside the “callout”. 1. Activate the front view, then select the Detail View icon. 2. Define the center of the circle by clicking (A), . Click (B) to define the circle radius then move mouse to place the detail view at (C) with a click. The view is generated; the default enlargement is two times the scale of the defining view. 3. To change the default enlargement of the detail view, select Properties in the contextual menu and Parameters in View menu.
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2



(A)



(C)



(B)
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Creating a Clipping View Clipping commands use the 3D Boolean operation between the 3D geometry and clipping profile. You can clip a view using the circular callout or Sketched Profile.



1



1. Activate the view you want to clip. 2. Click the Sketched Clipping Profile icon. 2



3. Sketch a closed polygon around the area you want to keep.
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Creating a Broken View A broken view is defined by adding the break lines to determine an area of the view that will be removed.



1



(A) 2



1. Click the Broken View icon



(C)



2. Define the break out area by clicking (A) the location for the first break limit line. Click (B) to limit the height of the break area and click (C) to locate the second break limit line. 3. Click anywhere on the sheet to modify the section view into a broken section view.



(B)



The second break limit can fall anywhere in the area designated by the green dashed line.



The solid red line represents the zone that cannot be selected for creating the second break limit.
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A view can contain multiple break definitions provided the definitions are in the same direction and the two breaks do not overlap.
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Creating a Breakout View A breakout view allows the creation of a local cut (by a plane) in order to see the inside of a part without cutting it totally.
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1. Activate the Right view and select the Breakout View icon 2. Create the breakout profile. Double-click on the first point to close the profile 3. The 3D Viewer window appears. Drag and drop the orange continuous line to get the required cutting plane 4. Click OK in the 3D Viewer window. The breakout is created.
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1



2 Breakout profile



3
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Adding an Auxiliary View An auxiliary view is a type of view created in a given direction which cannot be obtained with a standard view.



1



1. Activate the view and select the Auxiliary View icon. 2. Sketch the representation of the plane (A) or select an edge (B) on the drawing and drag the mouse to see the preview of the auxiliary view. 3. Click anywhere on the drawing to create the auxiliary view.



3



2



(B)
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View Modifications In this section you will learn how to modify view definitions and manage the content of view projection.



Use the following steps to create the Arm drawing: 1. 2. 3. 4.



Start a New Drawing. Create Views. Create Dimensions and Annotations. Create Additional Views.



6. 7.



Save the Drawing. Print the Drawing.
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5. View Modifications.
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Repositioning Views (1/5)



Student Notes:



You can modify the position of a view after placing it in the drawing. Select the view frame and drag to move it to another location. The projection view is constrained by its parent view. In addition to simply dragging and dropping, views can be repositioned in four other ways: Set Relative Position



•



Position Independently of Reference View



•



Superpose



•



Align Views Using Elements
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Repositioning Views (2/5) The Set Relative Positioning option enables you to move a view based on its relative location to various elements (e.g., point, line, view frame).



2



Use the following steps to reposition a view using this option: 1. Activate the view you want to move. 2. Right-click the view frame and select Set Relative Position. A direction positioning line appears relative to the view.
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3. Select the black reference point on direction line, it will change to a blinking red endpoint until another point is selected as reference point. 4. The green endpoint of the direction line can be moved to different anchor points of the view or dragged free hand.
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3
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Repositioning Views (3/5)



Student Notes:



1



The Position Independently of Reference View option enables you to reposition a view without being constrained by its parent view. Use the following steps to reposition a view using this option: 1. Activate the view you want to move. 2. Right-click the view frame and select Position Independently of Reference View.



Moving a Dependent Projection View



3. Drag and drop the view.



2
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Moving an Independent Projection View
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Repositioning Views (4/5) The Superpose option enables you to superimpose a view onto another view. Use the following steps to reposition a view using this option:



1



1. Activate the view you want to move. 2. Right-click the view frame and select Superpose. 3. Select the view onto which you want to superimpose the first view. 2
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Repositioning Views (5/5) The Align Views Using Elements option enables you to align a view with another view based on similar geometry between the two.



1



Use the following steps to reposition a view using this option: 3



1. Right-click the view frame and click Align Views Using Elements. 2. Select an edge from the view you want to align. 3. Select an edge from the view, to which you want to align the previous view.



2
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4. The view moves accordingly. In this example, the views are aligned based on the edge of a part.
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Deleting Views Views can be selected from the specification tree or directly from the drawing. Once you select the view(s) you want to remove, use one of the following methods to delete the view(s): A. Click Edit > Delete to delete the selected view(s). B. Click Delete from the contextual menu. C. Press the key on the keyboard to delete the selected views.
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View Properties



Student Notes:



1



Use the following steps to modify the properties of a view: 1. Right-click on a view in the specification tree or in the view frame. Click Properties from the contextual menu. The Properties window appears. 2. Use the View and Graphic tabs to change the required options. The following properties are modified in this example: a. View name b. Fillets on dress-up features c. Visualization to remove the frame



3. The view is modified as shown.



2
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Modifying the Links of a View (1/2) You can change the content of a view using Modify Links command. Use the following steps to modify the links: 1. Activate the view you want to modify and select Modify Links from contextual menu. 2. Switch to the Product file pointed by the view. 3. Select all the components which you want to project from the specification tree.



1
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Modifying the Links of a View (2/2) Use the following steps to modify the links: (Continued..) 4. Switch to the CATDrawing File again. The selected components are added to “3D elements to add” list



5. Select Add all and click OK. 6. Update the drawing. 5



6
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Preview of selected components
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Replacing the Projection Plane of a View (1/2) You change the definition of the projection plane of a front view, isometric view or view from 3D. Use the following steps to replace the projection plane: 1. Activate the view and select Modify Projection Plane from the contextual menu.



1



2. Switch to the Part Document that contains the reference geometry. 3. Select the new projection plane.
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Replacing the Projection Plane of a View (2/2) Use the following steps to replace the projection plane (Continued..):



4



4. Modify the view definition using the manipulator and place the view. 5. Update the drawing so that the changes will propagate to all secondary views of the modified view. 5
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You need to reposition the secondary views. You can use the Synchronize View Definition command available in the contextual menu of detail and section views to propagate the changes.
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Invert Section View Profile You can invert the section profile direction using the Edit /Replace toolbar. 1. Double-click on the Section view callout to open the ‘Edit/Replace’ toolbar which allows you to perform several modifications.



2. Inverse the view direction: select the ‘Invert Profile direction’ icon.



1 2



3
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3. Click the Exit icon to apply the modifications.
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Replace Section View Profile 1



You can replace the section profile with a new one using the Edit/Replace toolbar. 1. Double-click on the Section view callout to open the ‘Edit/Replace’ toolbar which allows you to perform modifications. 2. Select the Replace Profile icon. Create your new profile to replace the old one. 3. Select on the End Profile Edition icon to apply the modifications. 2
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Save the Drawing In this section you will learn to save a drawing.



Use the following steps to create the Arm drawing: 1. 2. 3. 4. 5.



6.
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7.



Start a New Drawing. Create Views. Create Dimensions and Annotations. Create Additional Views. View Modifications. Save the Drawing. Print the Drawing.
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Matching Drawing with Modified 3D Part



40



60
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Before saving any drawing, make sure that it is up-to-date with the most recent information. If the Update icon (shown) is highlighted, it means that the drawing must be updated to reflect the changes that were made on the 3D part it represents. For example, In the part shown the width dimension has been changed from 40 to 60. Selecting the Update icon regenerates the view with the new dimensions.
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Checking Links to 3D Parts (1/2) It is possible that a drawing may be opened without its referenced documents being loaded in session. This could be due to a missing file or global CATIA setting, the tree identifies this with broken icons. In order to update the drawing correctly the links of the drawing must be verified. Use the following steps to load a missing document that is linked to a view: 1. Click Edit > Links in the menu bar, as shown.
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2. All the drawing views are missing the same referenced part.
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Checking Links to 3D Parts (2/2) Use the following steps to load a missing document that is linked to a view (continued): 3. Click the Pointed documents tab.



2



4. Select Load to load the part. 5. Update the drawing. 6. Save the drawing the same way as you would save any other CATIA part or product document.



3
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Print the Drawing In this section you will learn to print a drawing.



Use the following steps to create the Arm drawing: 1. 2. 3. 4. 5. 6.
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7.



Start a New Drawing. Create Views. Create Dimensions and Annotations. Create Additional Views. View Modifications. Save the Drawing. Print the Drawing.
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Printing a Drawing



Student Notes:
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Click File > Print or select the Print icon to print your drawing. The Print window enables you to customize the layout, page setup, and options. It also shows a print preview of the drawing.
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Print User Interface (1/2) The Print window contains the following information, which you can modify: A. Printer •



Select the printer or key in the file name of printer.



B. Position and Size •



Define the position and size of the geometry on the page.



A



B



C



C. Print Area •



Define the area to print. D



D. Page Setup •



E



Define the page size and characteristics.
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MultiDocuments Tab
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Print User Interface (2/2)



Student Notes:



The Print window contains the following information, which you can modify (continued): E. Print Options • Color • Banner
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• Various
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To Sum Up



Student Notes:
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In the following slides you will find a summary of the topics covered in this lesson.
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Start a New Drawing The 3D environment gives designers a very efficient and flexible tool to create parts and assemblies. However, it is often necessary to communicate the manufacturing information with 2D drawings. Once a new drawing is started you are prompted to define the properties of the drawing. Sample CATDrawing files corresponding to the organization standards can be stored at the central location. These files contain Title Blocks of the organization and drafting standards To use these files to start new drawings, select “File > New from” command. A



Create Views
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Views represent different orientations of a part, which help to convey its design intent. Two types of views can be created in CATIA: A. Associative: (linked to 3D models), which are called Generated Views. B. Non-associative: (not linked to 3D models), which are called Draw Views.



B



The View Wizard enables you to quickly create different views in one operation.
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CATIA V5 Automotive - Powertrain Lesson 12: Drafting (ISO) Student Notes:



Create Dimensions and Annotations Dimensions define the size and functional intent of a part and are often used to create a fabrication drawing for a manufacturer. You can create dimensions either using tools dedicated to the type of dimension you want to create; length/distance, angular, radius, diameter, etc. or you can use general dimensioning tool, CATIA interprets the elements you select, and creates a Length/ Distance, Angular, Radius, or Diameter dimension “automatically” for you.



general dimensioning tool
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You can control the display of dimensions using the Dimension Properties such as dimension line style, tolerance formats, etc. and Numerical Properties such as numerical display, precision. In addition to creating dimensions in a drawing, you can add notes and annotations to it using Text Toolbar.



Copyright DASSAULT SYSTEMES



12-110



CATIA V5 Automotive - Powertrain Lesson 12: Drafting (ISO) Student Notes:



Create Additional Views Secondary Views are added to improve the clarity of the description of a part through better visualization and/or to aid in dimensioning.



D



B



C



E



F
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A. Section View: created by cutting the solid by section plane B. Detail View: created by defining a "callout" on an existing view around the area to be enlarged, creates new view C. Clipping View: created by defining a "callout" on an existing view around the area to be enlarged, modifies existing view D. Broken View: defined by adding break lines to determine an area of the view that will be removed E. Breakout View: created by cutting the solid locally order to see the inside of a part F. Auxiliary View: created in a given direction that cannot be obtained with a standard view



A
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CATIA V5 Automotive - Powertrain Lesson 12: Drafting (ISO) Student Notes:



View Modifications To modify a view use the following steps:



changing the content of a view
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A. To modify the position of a view: Select the view frame and drag to move it to another location. B. To delete the unnecessary views: Select the view frame and select Edit > Delete. C. To modify the properties of a view: Select the view frame and select Properties from the contextual menu. D. To change the content of a view: Select the view frame and select Modify Links from contextual menu. E. To change the definition of the projection plane of a view: select Modify Projection Plane from the contextual menu. F. To change the section profile definition use the Edit /Replace toolbar.
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CATIA V5 Automotive - Powertrain Lesson 12: Drafting (ISO) Student Notes:



Save the Drawing Before saving any drawing make sure that it s updated. If the Update icon is highlighted, it implies that the drawing needs to be updated to reflect the changes made to the corresponding 3D model. It is possible that a drawing may be opened without loading its referenced documents in the session. This could be caused by a missing file or a global CATIA setting, the tree identifies this with broken icons. In order to update the drawing correctly the links of the drawing have to be verified.



Print the Drawing The Print window enables you to customize the layout, page setup, and options. The Print window contains the following information, which you can modify:



A B



C
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A. Printer: Select the printer or key in the file name of printer. B. Position and Size: Define the position and size of the geometry on the page.



D



C. Print Area: Define the area to print. D. Page Setup: Define the page size and characteristics.
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CATIA V5 Automotive - Powertrain Lesson 12: Drafting (ISO) Student Notes:



Drafting Tools Drafting Toolbars 1



Views: create different kinds of views



1



2



Drawing: create sheets, views, 2D components and frame title blocks



2



Dimensioning: create all types of dimensions needed to complete drawing



3



Dimension Generation: generate dimensions and balloons



4



3



4



5



Annotations: add annotations to existing views 5



6
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7



8



Dress-Up: add dress-up elements on the drawing Geometry Creation: create 2D geometry elements such as points, lines, planes, circles etc. Geometry Modifications: transform existing 2D elements and add constraints to elements on the drawing



Copyright DASSAULT SYSTEMES



6



7
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Exercise: Additional Views



Student Notes:



Recap Exercise 15 min



In this exercise, you will complete the drawing of a part using ISO standard. Detailed instructions are provided for this exercise.



By the end of this exercise you will be able to: Create a section view. Create a detail view.
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Save the drawing.
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CATIA V5 Automotive - Powertrain Lesson 12: Drafting (ISO) Student Notes:



Do it Yourself (1/2) 1. Load Ex12C.CATDrawing . Load Ex12C.CATDrawing to add secondary views to it.



2a



2b



2. Add a section view. Add a section view to the existing drawing. The section view will refer to the Front view. a. Click the Offset Section View icon. b. Click on the top of the front view area. c. Click in the bottom area of the front view as shown. d. A preview of the section view will appear drag it to the right side of the front view. e. Place the view at the required position.



2d
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2c
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Do it Yourself (2/2) 3. Create a detail view. To magnify the details of tapered hole at the bottom of the section view.



3a



3b



a. Activate the Section View AA by double-clicking on the frame of the view. b. Click the Detail View icon. c. Click to define the center of the callout. d. Click to define the diameter of the callout. e. Place the detail view at the correct position using the left mouse button.



3d



3e



4. Close the drawing without saving it.
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Exercise Recap: Additional Views



Student Notes:



Create a section view. Create a detail view.
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Save the drawing.
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Exercise: Additional Views and Dimensions



Student Notes:



Recap Exercise 15 min



In this exercise you will modify the existing drawing. High-level instructions for this exercise are provided.



By the end of this exercise you will be able to: Create a section view Create a detail view Create a thread dimension
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Create a chamfer dimension
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CATIA V5 Automotive - Powertrain Lesson 12: Drafting (ISO) Student Notes:



Do it Yourself (1/2) 1. Load Exercise12D.CATDrawing. 1



2. Create a Section view. Create section view from front view. Change Properties of the view.



3. Create a detail view. Create a detail view of the threaded hole.
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Do it Yourself (2/2) 4. Dimension the threaded hole. Add thread chamfer angle and length dimensions to the detailed view. 4



5. Close the file without saving it.
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Exercise Recap: Additional Views and Dimensions



Student Notes:



Create a section view Create a detail view Create a thread dimension
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Create a chamfer dimension
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CATIA V5 Automotive - Powertrain Lesson 12: Drafting (ISO)



Case Study: Drafting (ISO)



Student Notes:



Recap Exercise 10 min



In this exercise you will create the case study drawing. Let us recall the drawing requirements: The drawing should be created using an ISO standard. • Standards are pre-defined formats for dimensions, annotations, and views, which provide a consistent interpretation of information.



The drawing should contain one view that shows hidden lines and axis. • The display of these items in a single view enables a better understanding of the model by showing depth and internal features. Copyright DASSAULT SYSTEMES



The drawing should contain a title block. • This is typically required with any drawing. Title block must be instantiated from catalog.



Using the techniques you have learned so far, create the drawing of the model without detailed instructions.
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CATIA V5 Automotive - Powertrain Lesson 12: Drafting (ISO)



Do It Yourself: Create the Drawing of Arm Load CaseStudy12_ISO.CATPart and create a ‘A2’ size drawing. Instantiate a title block using the Catalog_Title_Blocks.catalog.
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1. 2.



Student Notes:
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Case Study Recap: Drawing of Arm



Student Notes:



Create a drawing using ISO standard. One view must show the hidden lines and axis.
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Title block must be instantiated from a catalog.
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