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Part Manipulations Recap Exercises 1. Bracket-Right Exercise Objective: Upon completion you will have modeled a right-handed Bracket. You will then copy/Paste this design into a new part. Then a symmetry operation will be applied to the part to create the lefthanded bracket. Next, a hole will be added to the left-handed bracket because the two brackets are not symmetrically identical. Finally, the right-handed bracket will be modified which will also modify the left- handed bracket. Time: The design documents have allocated 10-20 minutes to complete this project. To assist you (if necessary), a series of detailed step-by-step directions has been provided on the following pages. The following detailed tasks and instructions give you recommendations to create the bracket: 1.1 Create the bracket by creating a new body and using sketch.5 to create a pad with a total height of 13mm •



Open the start part for the Crank Handle exercise.



•



Insert a new body. Select Insert-Body from pulldown menu
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•



Create a Pad for the second limit



feature from sketch.5 with a height of 3mm for the first limit and 10mm
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•



Right click on Body.2 in the specification tree and select Body2.object – Union Trim



•



Highlight the field next to the option “Faces to Keep” in the Trim Definition Panel



•



Select the top surface of body.2 and the cylindrical surface of the partbody. Select OK to create the union trim solid
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1.2 •



•



Copy/Paste this design into a new document Right click on Partbody in the specification tree and select Copy from the contextual menu



create a new document and select Part from the New Dialog Box
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•



Right click on Part2 in the specification tree and select Paste Special



•



Select the option “AsResulWithLink” in the Paste Special Dialog window. Select OK to finish



•



Create the features necessary to create the left-handed bracket



•



Create a Symmetric



Transformation using the YZ plane as the Symmetry plane
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•



Create a simple hole depth of 10mm



that is concentric to the top edge with a 10mm diameter and a
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• Modify the original right-handed bracket to see this modify the left handed bracket Split the screen using Window+Tile Horizontally from the pulldown menu to see both brackets



•



Modify Hole.1 in the Bracket-Right specification tree and change the radius from 15mm to 5mm
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•



Update



the Bracket-Right, if necessary



•



Update



Part2, if necessary
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2. Final Jewel Case Exercise Objective: Upon completion you will have modeled the final geometry for the bottom part of a jewel case (plastic CD Holder). You will use a variety of Part Manipulation capabilities to create the final features of the Jewel Case by copying features already created. You will also make some modifications to the copied features. The result from this exercise will be a complete part that can be used to assemble a CD holder. Time: The design documents have allocated 20-25 minutes to complete this part of the project. To assist you (if necessary), a series of detailed step-by-step directions has been provided on the following pages. The following detailed task and instructions give you recommendations to create the Jewel Case Core: 2.1 Copy, Paste and Modify the perimeter strengthening and mating rib. (Note: Set Length Units = Inches): •



Open the start part for the Final Jewel Case recap exercise.



•



Copy Rib.1 to the clipboard.
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•



Paste the Rib copy into the MainBody.
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.



•



Note the new Rib feature and its supporting sketches in the specification tree. Also note that the new Rib is in the same orientation and position as the original Rib.



• •



Open Sketch.14 (the Center Curve sketch for the newly pasted rib) for editing. Isolate the three Mark features created by projecting from 3D elements. (Hint: you can also use Sketch Analysis to perform the isolation.)
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•



Create a Symmetry of the Center Curve in the sketch using the Center Plane as the Axis of Symmetry. (Hint: Use Edit -> Auto Search to capture the sketch elements defining the Center Curve.)



•



Apply Horizontal and Vertical Geometric Constraints to the lines that were previously isolated. Constrain the Axis to Plane.1. Constrain the outside vertical line to the edge of the jewel case. Apply a 0.063in offset constraint on the top edge.



COPYRIGHT DASSAULT SYSTEMES



15



•



Modify the geometry of the vertical line to create a catch for the upper CD case clip.
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•



Delete the construction element (3D Mark element) generated when the symmetry was performed.
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•



Exit from Sketcher. Note the updated Rib feature and the gap formed because of the relationship between the profile and the center curve for this rib.



• •



Open Sketch.13 (the Profile sketch for the newly pasted rib) for editing. Redirect the dimensional constraints and coincidence constraint to suit the changes to the Center Curve as shown.
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•



Exit from Sketcher. Case.



Note the updated Rib feature is correct for this end of the Jewel



2.2 Copy geometry from another file for use in completing the CD holder center piece. Position the geometry using 3D Constraints. •



Open the document containing the Jewel Case sub-part.
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•



Copy the DiscHolder body to the clipboard.



•



Window back to the Jewel Case part and Paste Special this copy into the Part. Use the As Result option.
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•



Note the Isolated Solid in the new body for this part.
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•



Use 3D Constraints to position the center of the isolated solid to one of the Center Planes using a Coincidence constraint as shown:
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•



Use 3D Constraints to position the bottom face of the isolated solid to the top face of the Jewel Case using a Coincidence constraint as shown:
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•



Use 3D Constraints to position the center of the isolated solid to the remaining Center Plane using a Coincidence constraint as shown:
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2.3 • • •



Insert Geometry from another part to create flex openings for CD holder Now you will copy another body from the second part in order to create openings that provide flexibility when placing or removing CD’s from the holder. Return to the document containing the Jewel Case sub-part.. Copy the FlexOpening body to the clipboard



COPYRIGHT DASSAULT SYSTEMES



26



•



Window back to the Jewel Case part and Paste the FlexOpening on the JewelCase part.
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•



Use 3D Constraints to position the pocket in this body in the center of the holder (Hint: use the same Center Planes as in Task 2.
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•



Use another 3D Constraint to set the Pocket top face coincident with the DiscHolder top face.
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2.4 -



•



Add and Assemble Bodies to finish the Jewel Case:



Add



the Result of DiscHolder body to the MainBody.
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•



Assemble



the FlexOpening body to the MainBody to complete the Jewel Case design.



COPYRIGHT DASSAULT SYSTEMES



31



COPYRIGHT DASSAULT SYSTEMES



32



COPYRIGHT DASSAULT SYSTEMES



33



Part Analysis Recap Exercises 1. Wrench Analysis Recap Exercise Objective: Upon completion you will have analyzed the curvature of the wrench. You will use the part analysis tool for Curvature Analysis to perform Gaussian and Inflection Area analysis on the completed wrench part. Time: The design document has allocated 10-15 minutes to complete the project. To assist you if you need, a series of detailed step-by-step directions has been provided on the following pages. The following detailed task and instructions give you recommendations to perform the Wrench analysis: 1.1 -



Perform a Gaussian curvature analysis:



•



Open the start part for the wrench part analysis recap exercise.



• •



Select the Curvature Analysis icon. A Warning panel may prompt you to change to the material rendering mode.



• •



Click OK in the Warning panel, then change to customized rendering Click PartBody in the tree.



•



With the analysis type set to Gaussian, activate the option for 3D MinMax.
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•



The minimum and maximum points of curvature are now shown on the part.



•



Activate the option for On The Fly analysis.
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•



Point the cursor to various locations on the part to get an idea of the curvature values.



•



Activate the Auto Min Max option in the Color Scale window.



•



The high and low scale values are adjusted to the curvature minimum and maximum.



•



Deactivate the On The Fly option.



1.2 • • •



Modify the analysis color scale display: To better visualize curvature change, define new colors in the color scale. Double-click the color bar next to the second highest value (-0.0106). Choose a yellow color in the Color window.
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•



Click the Apply button to see the new color on the part.



•



The areas of the part having a curvature value greater than or equal to -0.0106 and less than 0.0232 are now displayed in yellow. Modify the next lower value to a red color as shown. Also change the next lower value to green.



• •
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•



Click OK. Note the color display.



• •



Deactivate the Auto Min Max option in the color scale window. Change values in the color scale using the Edit in the contextual menu.



•



Change scale values as shown.
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•



Note the color display now showing more clarity in curvature change.



• •



Again activate the option for On The Fly analysis. Point the cursor to various color areas on the part to verify the curvature values.
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1.3 -



Perform an inflection analysis:



• •



Deactivate the 3D Min Max option and On The Fly option. Change the analysis type to Inflection Area.



•



Note the color display change: Green- areas where the minimum and maximum curvatures have a same orientation, Blue- areas where the minimum and maximum curvatures have an opposite orientation.
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•



The exercise is completed.
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2. Flanged Connector Recap Exercise Objective: Upon completion you will have analyzed a flanged connector part. You will use a variety of Part Analysis tools to determine how the part was created, thread and tap data in the part and problem areas for manufacturing. The result of this exercise will be analysis features that can be reviewed again by you or by others. Time: The design documents have allocated 10-15 minutes to complete this project. To assist you (if necessary), a series of detailed step-by-step directions has been provided on the following pages. The following detailed tasks and instructions give you recommendations to analyze the Flanged Connector: 2.1 -



Analyze the way in which the part was built using Define or Scan in Work Object



•



Open the start part for the Flanged Connector recap exercise.



•



Click the Edit -> Scan or Define in Work Object Menu:
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•



Click the First Work Object.



feature button. Note the first feature in the Part Structure is Defined in



•



Click the Next



feature button to see the next feature in the Part Structure.
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•



You can continue to click the Next feature button to see each feature in the Part Structure in the sequence they are ordered in the Part Specification Tree.



•



Click the Last



feature button to Define in Work Object the last feature in the Part.



a. Click the Previous feature button to see the next to last feature in this Part. • You can continue scrolling back and forward with these buttons to view the Part Structure,



•



. Click the Display Graph



button to display a Part Structure Tree.
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•



You can pick features directly from the Scan Graph tree to Define in Work Object. Click on Pad.3 in the Scan Graph tree.
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• • •



Click the Display Graph button again to turn off the display of the Part Structure Tree. You can also scan the part in the Update order of its features to understand how the features impact each other during a Part Update. Change the Scan Method from Structure to Update.



• •



Click the First feature button. Click the Display Graph button to display the features in their Update Order.
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•



You can review the Update structure of this part using the Next, Previous, First and Last Buttons.



•



Clicking the Exit button will close the Scan or Define in Work Object toolbar and leave the last selected feature Defined in Work Object



2.2 -



Analyze the Tap and Thread information on the Part.



•



Click the Tap – Thread Analysis tool



•



Note that Numerical Analysis shows 2 threads and 3 taps were found. Make sure the Show Symbolic Geometry and Show Numerical Value options are checked. Click the Apply button.
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• •



Note that Tap and Thread information is displayed in the Geometry View. Uncheck the Show Symbolic Geometry option.



•



Click Apply again.



COPYRIGHT DASSAULT SYSTEMES



48



• •



This time only the Numerical Values are displayed in Geometry View. Click the More button to expand the dialogue box.



•



Uncheck the Show Thread option under Filters.
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•



Click Apply again.



. • •



Now only Tap information is displayed in Geometry View. Check the Diameter option under Filters and key-in 1.65 for the value.



COPYRIGHT DASSAULT SYSTEMES



50



•



Click Apply again.



• •



This time only Taps with a 1.65 Diameter are displayed. Click the Close button to exit Tap – Thread Analysis.



2.3 Now you will perform a Draft Analysis on the Flanged Connector to find any problems that might be encountered in manufacturing this part. A set of extracted surfaces have been Joined (DraftAreas) and can be found under the ExtractedSurface Group in the Specification tree, These surfaces identify the specific areas of this part that we are interested in.



•



Show the ExtractedSurface Group.
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•



You will perform a Draft Analysis on the Surface you have just Shown. This surface is linked to the Solid. You can also perform this analysis directly on the solid.



•



Make sure you are in Customized View for this mode.



•



Click on the Draft Analysis tool



. Note the Draft direction defaults along the +Z Direction.
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mode and that Materials option has been check



•



Click the top horizontal face of the surface.



•



The Draft Analysis color mapping is activated with color ranges from the Quick Analysis mode displayed.



COPYRIGHT DASSAULT SYSTEMES



53



•



Check the Color Scale option under Display to show the color ranges for this Analysis.



•



Note that the surfaces displayed in Red are between 0deg and 1deg Draft Angle for the Direction specified. The surfaces displayed in Blue are under 0deg for the Direction specified. You can change the scale to Analyze Draft on the surfaces currently out of range. You can also change the direction of the Draft. Click the Inverse button under Direction in the main dialogue box.



•
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• •



The surfaces that are over 1deg Draft Angle for this new Direction are displayed in Green. Double-click the 1deg value in the DraftAnalysis.1 dialogue box to access the Value Edition dialogue box. Change this Value to 6deg.
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•



Double-click the 0deg value in the DraftAnalysis.1 dialogue box to access the Value Edition dialogue box. Change this Value to 3deg.



•



Note the changes in the graphic display in Geometry View. Surfaces under 3deg Draft are Blue. Surfaces between 3deg and 6deg Draft are Red. Surfaces over 6deg Draft are Green.



• •



Colors can also be modified in the display without changing their Value ranges. Double-click the Green color in the Draft-Analysis.1 dialogue box to open the Color editing dialogue box.
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•



Change the values of R,G,B as follows: Red=210, Green=140, Blue=230



•



Click the Apply button. Note the color change in the DraftAnalysis.1 dialogue box and in Geometry View.
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•



Clicking OK would save the color change. Click Cancel to restore the previous color.



•



Click the Full Analysis Mode



•



Note that more Value and Color Ranges are available in Full Analysis mode. These values and colors can be modified the same way as in Quick Analysis mode so that you can finetune your Draft Analysis of the part.
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•



Draft Direction can also be changed using the Compass. Click the Compass icon in the dialogue box and it will move to the Geometry View and orient itself in the current Draft Direction.
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•



You can manipulate the Compass to change the Draft Direction.
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•



You can also double-click the Compass and open its dialogue box for more precise manipulation of the Draft Direction.



• •



Change the Compass Parameters to those shown above and click Close. Note the new Draft Direction and Color Mapping on the part.



•



Click OK in the main Draft Analysis dialogue box.
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•



Note that the Draft Analysis is saved as a feature in the Specification Tree. Double-clicking the feature will reopen the Draft Analysis dialogue box along with the parameters you specified within it.
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Annotations Recap Exercises 1. Sensor Well Exercise Objective: Upon completion you will have created a text note indicating design issues and a flag note including a hyperlink to an Excel spreadsheet. The result of this exercise is to create information in the part that can be shared electronically. Also, you will add the ability to launch an external document from a flag note hyperlink. Time: The design documents have allocated 5-10 minutes to complete this project. To assist you (if necessary), a series of detailed step-by-step directions has been provided on the following pages. The following detailed tasks and instructions give you recommendations to create annotations for the Sensor Well part: 1.1 -



Create a text note to identify a design issue:



•



Open the start part for the Sensor Well recap exercise.



•



Expand the tree to view the part features.
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• •



to create text attached to the part with a leader. Click the Text with Leader icon Rotate the part and select the end face shown (highlighted face).



•



The text leader is displayed and the Annotation View is seen as a dashed line box.
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•



Key in the text note as shown in the Text Editor window.



•



The text is visualized in the graphics area as it is being typed.
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•



Click OK to accept the text. Symbols have appeared for modifying the text.



•



Click and drag the yellow handle on the leader end vertically until it stops. Notice the motion follows the temporary vertical yellow line.
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•



Click and drag the middle right handle node to resize the text box. The new text box is previewed with a red dotted line.



•



The text is now displayed on 4 lines in a smaller text box.
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•



Drag the double arrow handle to reposition the annotation box and increase the length of the horizontal leader.



• •



Access the annotation Properties using the contextual menu (right mouse button). Click on the Font tab and change the font to Arial Bold. The font size should not be changed. Also change units to inches if necessary. Click the Apply button to view the change on the screen.



•
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•



Click on the Text tab and add a Rectangle frame around the annotation.



•



Click OK to make the changes.
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1.2 -



Define a new annotation projection view:



•



Select Projection View from the contextual menu of the Annotation Set to define a new Projection View.



•



Select the top face of the Sensor Well to define the plane.
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•



1.3 •



The new Projection View is created and shown (highlighted dashed line box).



Create a flag note with a hyperlink to a specification document: Select the new Projected View in the tree.
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•



Click the Flag Note with Leader icon



•



Select a location for the Flag Note inside the cylindrical surface.



•



The flag note is previewed on the selected annotation view.



•



Key in the name Validate Sensor Compatibility in the Flag Note Definition window.



•



You can specify a Hyperlink to the Flag Note
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• •



Click on the Browse button to select and locate the document to link to the flag note. For Example: Here the document name is TempIndicatorStandard.xls, an excel spreadsheet. Click Open.



• •



Click OK to complete the flag note definition. The flag note appears in the graphics area.



COPYRIGHT DASSAULT SYSTEMES



73



•



Reposition the flag note as shown.



•



Double-click the flag note branch in the tree.
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•



Double-click the document path in the Link to File area in the window.



•



The linked spreadsheet linked to Flag Note(temperature indicators) should be automatically opened. The exercise is complete.



•
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2. Bracket Annotations Exercise Objective: Upon completion you will have added a 3D note to the document explaining a design change. Then you will attach a word document containing manufacturing instructions to this document. Finally, you will analyze the attached hyperlink Time: The design documents have allocated 5 minutes to complete this project. To assist you (if necessary), a series of detailed step-by-step directions has been provided on the following pages. 2.1 -



Create 3D text:



•



The bracket was built by creating a new body and using sketch.5 to create a pad with a total height of 13mm.



•



Open the start part for the Annotation exercise.



•



Attach 3D Text to the yellow surface. After selecting the yellow surface, input the following test in the Text Editor Window. Press OK to create Text.
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•



2.2 -



•



Click and drag the middle white handle point to resize the text box from one line of text to two lines.



Create the Flag note which contains a hyperlink to the manufacturing document.



Create a shown below.



flag note on the green surface. Name the flag “Manufacturing Instructions” as
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•



Select the Browse button to add a hyperlink to the flag note. For Example: Select Annotation-exercise.doc from the Local directory. Select Open to accept the link.



•



Select OK to create the link.



2.3 -



View the Manufacturing Instructions from the hyperlink.
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•



Edit the Flag note by double clicking on it in the specification tree (Flag Note.1) or in the viewing area.



• •



Select the linked file from the list. Select Go To button to open and review the selected document.
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