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3D Functional Tolerancing and Annotation Student Notes:
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Recap Exercises: Create Assembly Annotations
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3D Functional Tolerancing and Annotation Student Notes:



Table of Contents (2/2) Exercise 2 - Create 2D Assembly Views
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Design Intent Design Process Exercise 1 – Create Formula Driven Tolerance Values Exercise 2 –Modify Parameters and create document Template
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3D Functional Tolerancing and Annotation



Create and Manage 3D Annotations



Student Notes:



Recap Exercises: Presentation 65 min



In this exercise you will see how to create 3D annotations by using Functional Tolerancing & Annotation workbench:
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Using the Advisor Mode Creating 3D Annotations Creating 3D Datum Reference Frame Creating Framed Dimensions
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3D Functional Tolerancing and Annotation



Design Intent: Create and Manage 3D Annotations



Student Notes:
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Creation of 3D dimensions Creation of 3D form, orientation and location annotations Creation of 3D datum Creation of datum reference frames Creation of framed dimensions Creation of group of 3D annotations Management of 3D annotations Query (highlight) properties of 3D annotations
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3D Functional Tolerancing and Annotation



Design Process: Create and Manage 3D Annotations 1



Open model in new window 2



Create 3D form orientation and location annotations



Create framed dimensions
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Student Notes:
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3D Functional Tolerancing and Annotation



Create and Manage 3D Annotations



Student Notes:



Exercise 1 - Create Dimensions and 3D Form Annotations 20 min



In this Exercise you will :
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Open the part of an assembly in a new window Create dimensions and form annotations associate to 3D geometrical feature Create datum Feature properties
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3D Functional Tolerancing and Annotation



Do It Yourself (1/7)



Student Notes:



Load: “Motor_Adaptator_Step_1_Start.CATPart”
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Create a flatness on the back plane Select the advisor mode Select the geometrical feature and the flatness symbol Change to 0.01mm the flatness tolerance value



Copyright DASSAULT SYSTEMES



8



3D Functional Tolerancing and Annotation



Do It Yourself (2/7)



Student Notes:
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Create a datum on this plane Select the previously created flatness and the advisor mode Select the datum symbol
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3D Functional Tolerancing and Annotation



Do It Yourself (3/7)



Student Notes:
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Create a dimension on a cylinder surface Select the surface and the advisor mode Select the dimension symbol Change to 0.01mm the dimension tolerance value
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3D Functional Tolerancing and Annotation



Do It Yourself (4/7)



Student Notes:
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Create a datum on a cylinder dimension Select the cylinder diameter and the advisor mode Select the datum symbol
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3D Functional Tolerancing and Annotation



Do It Yourself (5/7)



Student Notes:
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Create a cylindricity Select the previously created dimension and the advisor mode Select the cylindricity symbol Change to 0.01mm the dimension tolerance value
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3D Functional Tolerancing and Annotation Student Notes:



Do It Yourself (6/7) Create a dimension on a pattern Multi-select the four holes using ‘All same diameter parallel cylinder’ icon and the advisor mode. Select the diameter on a pattern symbol. Change tolerance value to 0.01mm and add an envelop condition.
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All same diameter parallel cylinder
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3D Functional Tolerancing and Annotation



Do It Yourself (7/7)



Student Notes:



Copyright DASSAULT SYSTEMES



Create and manage the 3D annotations to obtain the same result as the picture below Create C datum on holes dimension pattern Use manipulators to move annotations Use query function to see Geometrical features associated to an annotation



Load:Motor_Adaptator_Step_1_End.CATPart
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3D Functional Tolerancing and Annotation



Create and Manage 3D Annotations



Student Notes:



Exercise 2 - Create Datum Reference Frames 20 min



In this Exercise you will:
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Create datum reference frame Create orientation & location annotations Manage annotations position Feature properties
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3D Functional Tolerancing and Annotation



Do It Yourself (1/6)



Student Notes:



Load : Motor_Adaptator_Step_2_Start.CATPart
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Create datum reference frame. Open the Motor Adaptator part in new window Select the advisor mode and the add function Select the A simple Datum and click OK to validate reference frame creation
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3D Functional Tolerancing and Annotation



Do It Yourself (2/6)



Student Notes:
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Create datum reference frame A|B Select the advisor mode and the add function Select the A simple datum Select the B simple datum and validate the reference frame creation
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3D Functional Tolerancing and Annotation



Do It Yourself (3/6)



Student Notes:
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Create an orientation annotation Select the surface and the advisor mode Select the existing datum reference frame A Select the perpendicularly symbol and change tolerance value to 0.05mm
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3D Functional Tolerancing and Annotation



Do It Yourself (4/6)



Student Notes:
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Grouping annotations Select the annotations you want to group (Ctrl Key) Select the automatic group icon
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3D Functional Tolerancing and Annotation



Do It Yourself (5/6)



Student Notes:
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Create a position annotation Select the holes diameter pattern and the advisor mode Select the A|B reference frame and the position with DRF function
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3D Functional Tolerancing and Annotation



Do It Yourself (6/6)



Student Notes:
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Create and manage the 3D annotations to obtain the same result as the picture below Add a Maximum Condition in the location geometrical tolerance panel for the four holes diameter pattern Use manipulators to move annotations Use query function to see geometrical features & datum associated to an annotation



Load : Motor_Adaptator_Step_2_End.CATPart
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3D Functional Tolerancing and Annotation



Create and Manage 3D Annotations



Student Notes:



Exercise 3 - Create Framed Dimensions 20 min



In this Exercise you will:
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Create datum reference frame Create orientation & location annotations Manage annotations position Feature properties
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3D Functional Tolerancing and Annotation



Do It Yourself (1/4)



Student Notes:



Load : Motor_Adaptator_Step_3_Start.CATPart
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Create and manage the 3D annotations to obtain the same result as the picture below Create form, orientation & location annotations Use manipulators to move annotations
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3D Functional Tolerancing and Annotation Student Notes:



Do It Yourself (2/4)
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Create framed dimension associated to location annotation (1/2) Select the framed dimension icon Select the location annotation Start creation mode and select the geometrical features involved in the framed dimension
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Select the two plane surfaces related to A reference frame and the location tolerance



24



3D Functional Tolerancing and Annotation



Do It Yourself (3/4)



Student Notes:



Copyright DASSAULT SYSTEMES



Create framed dimension associated to location annotation (2/2) Click anywhere in the window to validate framed dimension creation Check validity and end creation mode
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3D Functional Tolerancing and Annotation



Do It Yourself (4/4)



Student Notes:



Copyright DASSAULT SYSTEMES



Manage the 3D annotations to obtain the same result as the picture below Use manipulators to move annotations Use query function to see geometrical features, framed dimension & datum associated to an annotation Save the part and close it



Load : Motor_Adaptator_Step_3_End.CATPart
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3D Functional Tolerancing and Annotation



Create and Manage 3D Annotations



Student Notes:



Exercise 4 - Manage Position of Annotations 15 min



In this Exercise you will :
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Create form orientation & location Annotations Create framed dimensions Manage annotations position FT&A options
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3D Functional Tolerancing and Annotation



Do It Yourself (1/4)



Student Notes:



Load : Bearing_cap_Step_4_Start.CATPart
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Open “Bearing cap” in new window Create and manage the 3D annotations to obtain the same result as the picture below Create form, orientation & location annotations Creating datum reference frame
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3D Functional Tolerancing and Annotation Student Notes:



Do It Yourself (2/4)



Copyright DASSAULT SYSTEMES



Create and manage the following 3D annotations and create framed dimension associated to location annotation. Use copy/paste function to create the location with A|B datum



For this annotation, use the pattern geometric feature type



For creating the basic dimension, use this annotation
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3D Functional Tolerancing and Annotation



Do It Yourself (3/4)



Student Notes:
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Change options in tool option to modify 3D annotations tree position Select the “Under Geometric Feature node” option Expand the specification tree
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3D Functional Tolerancing and Annotation Student Notes:



Do It Yourself (4/4)
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Manage the 3D annotations to obtain the same result as the picture below Use manipulators to move annotations Use query function to see geometrical features, framed dimension & datum associated to an annotation Unselect the “under geometric feature node” option Save the part and close it
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Load : Bearing_cap_Step_4_End.CATPart
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3D Functional Tolerancing and Annotation



Create Drawings & Manage Annotations



Student Notes:



Recap Exercises: Presentation 80 min



In this exercise you will see how to create a drawing associated to 3D annotation and manage graphically 3D annotations by using Functional Tolerancing & Annotation and Drafting workbenches. You will:
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Use the advisor mode Create annotation planes Create captures Create CATDrawing views
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3D Functional Tolerancing and Annotation



Design Intent: Create Drawings & Manage Annotations



Student Notes:
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Creation of 3D form on multiple elements Management of 3D annotations Creation of 3D annotation planes Management of 3D annotation planes Query, selection properties of 3D annotation planes Creation of 3D captures Creation of 2D views Analysis of projected 3D annotations
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3D Functional Tolerancing and Annotation



Design Process: Create Drawings & Manage Annotations 1



2



Create annotation plane and update drawing



Create section view and captures
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Create CATDrawing associated to 3D



Student Notes:
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3D Functional Tolerancing and Annotation



Create Drawings & Manage Annotations



Student Notes:



Exercise 1 - Create Drawing Views 20 min
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In this Exercise you will: Open the Part Create a CATDrawing Analyze
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3D Functional Tolerancing and Annotation



Do It Yourself (1/2)



Student Notes:



Load: “Housing.CATPart”
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Create a view associated to an annotation plane Open the Part. Open a New Drawing. Select the “view from 3D” icon Select annotation plane named “front view”
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3D Functional Tolerancing and Annotation



Do It Yourself (2/2)



Student Notes:



Generate the view associated to the annotation plane “front view” Change Drawing location by moving the green frame Validate the drawing creation by clicking anywhere in the window Save the CATDrawing as “Housing.CATDrawing”
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The red crosses mean that the geometrical element can’t be projected in this view.



Load: Check “Housing.CATDrawing”
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3D Functional Tolerancing and Annotation



Create Drawings & Manage Annotations



Student Notes:



Exercise 2 - Create Annotation Planes & Manage Annotations 20 min
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In this Exercise you will : Create an Annotation Plane Transfer 3D annotations Update and create 2D view Analyse
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3D Functional Tolerancing and Annotation



Do It Yourself (1/7)



Student Notes:



Load: “Gear_Reducer_Start.2.CATProduct” & “Housing.1.CATDrawing”
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Open the Housing.CATPart in a new window Select the ‘Front View’ icon. Select the highlighted surface as shown. Rename the annotation plane as Motor_Adaptator_View in its Properties dialog box.
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3D Functional Tolerancing and Annotation



Do It Yourself (2/7)



Student Notes:
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Select the annotation associated to the projected red crossed ones in the CATDrawing Select the “filter” icon Choose to filter by feature Select the inner surfaces of the big hole and one of the pattern hole Click OK to apply filter
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3D Functional Tolerancing and Annotation



Do It Yourself (3/7)



Student Notes:
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Transfer the visible annotations to the “motor adaptator view” Select the visible annotations by using the trap Click on MB3 and select the “transfer to view” function Select the “motor adaptator view”
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3D Functional Tolerancing and Annotation



Do It Yourself (4/7)



Student Notes:
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Reorder the visible annotations to the “motor adaptator view” in order to obtain the same result as the picture below Use manipulators Use the manual grouping function
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3D Functional Tolerancing and Annotation



Do It Yourself (5/7)



Student Notes:
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Analyse CATPart annotations use “filter” function to set all annotations visible Click on the MB3 to see which annotations own to an annotation plane
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3D Functional Tolerancing and Annotation



Do It Yourself (6/7)



Student Notes:
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Tile vertically the windows and set as active the CATDrawing Update the front view The red crossed annotations don’t remain on this front view
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3D Functional Tolerancing and Annotation



Do It Yourself (7/7)



Student Notes:
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Create the 2D view associated to the “motor Adaptator view”annotation plane



Compare results with : “Gear_Reducer_Start.2 .CATProduct”&“Hoursing.2.CATDrawing”
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3D Functional Tolerancing and Annotation



Create Drawings & Manage Annotations



Student Notes:



Exercise 3 - Create captures and Organize 3D graphic Annotations 40 min
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In this Exercise you will create : An Annotation Plane Create Annotations Update and create 2D view Analyze
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3D Functional Tolerancing and Annotation



Do It Yourself (1/14)



Student Notes:



Load: “Gear_Reducer_start.2.2.CATProduct” and Housing.3.CATDrawing
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Create a new annotation plane in the CATPart Select the “Section View” icon of the view toolbar. Select the YZ plane. Rename the annotation plane by “high speed shaft view”. Select the clipping plane function before creating annotations.
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3D Functional Tolerancing and Annotation



Do It Yourself (2/14)



Student Notes:
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Create cylindricity annotations Select the “advisor” icon Select the highlighted geometrical features (ctrl key) Select in the semantic tolerancing advisor dialog box the “one surface” option Create a cylindricity tolerance
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3D Functional Tolerancing and Annotation



Do It Yourself (3/14)



Student Notes:
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Create an axis straightness annotation Create a second cylindricity tolerance (as shown on the picture below) Select the two cylindricity tolerances (ctrl key) Create an axis straightness tolerance………………………………………………
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3D Functional Tolerancing and Annotation



Do It Yourself (4/14)



Student Notes:
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Create annotations and reorder them in order to obtain the same result as the picture below Use manipulators
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3D Functional Tolerancing and Annotation



Do It Yourself (5/14)



Student Notes:
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Show all the 3D annotations: you need to organise 3D annotations visualisation
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3D Functional Tolerancing and Annotation



Do It Yourself (6/14)



Student Notes:



Copyright DASSAULT SYSTEMES



Create a capture in order to organise 3D annotations (1/2) Select “capture” function Name the capture “high speed shaft” Hide the annotations associated to the “front” and the “motor adaptator“ annotation planes. Also, hide these annotation planes
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3D Functional Tolerancing and Annotation



Do It Yourself (7/14)



Student Notes:
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Create a capture in order to organise 3D annotations (1/2) Select the back view camera Create a high speed shaft camera in the named view function
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3D Functional Tolerancing and Annotation



Do It Yourself (8/14)



Student Notes:
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Create a capture in order to organise 3D annotations (2/2) Select the “clipping plane” function Select the “high speed shaft camera” in the camera function Exit the capture workbench
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3D Functional Tolerancing and Annotation



Do It Yourself (9/14)



Student Notes:



Copyright DASSAULT SYSTEMES



Create a second capture (named “motor adaptator”) (1/2) Show only the annotations associated to the “front” and the “motor adaptator” annotation planes and these annotation planes Hide all the annotations associated to the plane referenced by datum D Create a new capture and name it “motor adaptator”
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3D Functional Tolerancing and Annotation



Do It Yourself (10/14)



Student Notes:



Copyright DASSAULT SYSTEMES



Create a second capture (named “motor adaptator”) (2/2) Create a camera as in the picture below and name it “motor adaptator camera” Set the “motor adaptator view” annotation plane as active (Right-click the annotation plane) Select the “active view state” function and the “current state function” and exit capture workbench
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3D Functional Tolerancing and Annotation



Do It Yourself (11/14)



Student Notes:
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Display captures Display “high speed shaft” capture then display “motor adaptator” capture
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3D Functional Tolerancing and Annotation



Do It Yourself (13/14)



Student Notes:



Tile vertically the windows and set as active the CATDrawing Update the views



What is obtained



Copyright DASSAULT SYSTEMES



What was previously obtained



Some annotations previously visible have disappeared
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3D Functional Tolerancing and Annotation



Do It Yourself (14/14)



Student Notes:



Copyright DASSAULT SYSTEMES



Put all 3D annotations visible in the “Housing” CATPart Create the 2D view associated to the “high speed shaft view”annotation plane Save and close the CATPart Update all views of the CATDrawing



Save and Close the CATDrawing



Load: “Gear_Reducer_Start_2.3”.CATProduct and “Housing_End”.CATDrawing to verify
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3D Functional Tolerancing and Annotation



Create Drawings & Manage Annotations



Student Notes:



Exercise 4 - Analyze Created 2D Views 15 min



In this Exercise you will:
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Create an Annotation Plane Create Annotations Update and create 2D view Analyze
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3D Functional Tolerancing and Annotation



Do It Yourself (1/4)



Student Notes:



Load: “Gear_Reducer_Final.2.CATProduct” if needed
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Open in new windows the CATPart “Bearing_Cap” Create a new Drawing Document Create a drawing view associated to the “front view.1” annotation plane
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3D Functional Tolerancing and Annotation Student Notes:



Do It Yourself (2/4)



Copyright DASSAULT SYSTEMES



Create a new Section View annotation plane (Use Reference_plane_section_view in the geometrical set) Select the “section view” icon and create the annotation view presented on the picture below Transfer some 3D annotation from the front annotation view into this view and manage annotations as shown Create a drawing view associated to this section view annotation plane
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These dimensions are transferred
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3D Functional Tolerancing and Annotation



Do It Yourself (3/4)



Student Notes:



Copyright DASSAULT SYSTEMES



Create a new front view / annotation plane Select the plane named “reference_plane_front_view” Invert the front view normal (red arrow direction) by MB3 on the created annotation plane Transfer and manage 3D annotations as shown on the right picture
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3D Functional Tolerancing and Annotation



Do It Yourself (4/4)



Student Notes:
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Update the drawing views already created Create a drawing view associated to this last annotation plane created



Compare with: Bearing_Final.2_End.CATDrawing. Load Gear_Reducer_Final_New.CATProduct
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3D Functional Tolerancing and Annotation



Create Assembly Annotations



Student Notes:



Recap Exercises: Presentation 25 min



In this exercise you will see how to create assembly annotations and 2D views associated to the 3D assembly, by using Product Functional Tolerancing & Annotation workbench. You will:
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Create annotation plane Use the advisor mode Create CATDrawing views
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3D Functional Tolerancing and Annotation



Design Intent: Create Assembly Annotations



Student Notes:
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Creation of 3D assembly annotation planes Creation of 3D assembly dimensions, form, orientation and location annotations Creation of assembly datum reference frames Creation of 2D assembly views Creation of 2D part views in an assembly drawing
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3D Functional Tolerancing and Annotation



Design Process: Create Assembly Annotations 1



2



Create assembly annotation planes and annotations



Create assembly drawing
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Hide annotations created at CATPart level



Student Notes:
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3D Functional Tolerancing and Annotation



Create Assembly Annotations



Student Notes:



Exercise 1 - Create Annotations on Assembly 20 min



In this Exercise you will:
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Manage in product structure FT&A graphical properties of part Create 3D assembly Annotation Planes Create 3D assembly Annotations
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3D Functional Tolerancing and Annotation



Do It Yourself (1/3)



Student Notes:



Load: “Gear_Reducer_Start.3.CATProduct”
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Hide Housing, Motor Adaptator and High Speed Shaft CATPart annotations Select the “Product Functional Tolerancing and Annotation” workbench Switch off the annotation set of each part Select disable to hide all the annotation
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3D Functional Tolerancing and Annotation



Do It Yourself (2/3)



Student Notes:
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Create in the CATProduct a new annotation projection plane Select the “Front view” icon and the geometrical feature used to create this annotation plane Rename the annotation view “gear reducer front view”
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3D Functional Tolerancing and Annotation



Do It Yourself (3/3)



Student Notes:



Copyright DASSAULT SYSTEMES



Create in the CATProduct the annotations as on the picture below Change the properties of the dimension in order to add the text “total length = ”



Load end Part: “Gear_Reducer_detailed_step.3.1.CATProduct”
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3D Functional Tolerancing and Annotation



Create Assembly Annotations



Student Notes:



Exercise 2 - Create 2D Assembly Views 15 min



In this Exercise you will create:
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2D assembly views 2D part views in an assembly Drawing
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3D Functional Tolerancing and Annotation



Do It Yourself (1/4)



Student Notes:



Load Start Part: “Gear_Reducer_detailed_step.3.1.CATProduct” if needed
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Show “Housing” CATPart and Motor_Adaptator” CATPart annotations Switch on the annotation set of each part
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3D Functional Tolerancing and Annotation



Do It Yourself (2/4)



Student Notes:
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Create a new CATDrawing (format: landscape A0) Tile vertically the windows in CATIA V5 Create an 2D isometric view as shown on the picture below
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3D Functional Tolerancing and Annotation



Do It Yourself (3/4)



Student Notes:
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Create in the CATDrawing a view associated to the assembly annotation plane “gear reducer front view”
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3D Functional Tolerancing and Annotation



Do It Yourself (4/4)



Student Notes:
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Create in the CATDrawing a view associated to the “Housing” CATPart annotation plane “high speed shaft view”



Although the CATDrawing is associated to the “Gear_Reducer” CATProduct, only “housing” CATPart geometrical features have been projected on this view Load end Part: “Gear_Reducer_and_Housing_Drawing.CATDrawing”
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3D Functional Tolerancing and Annotation



Modify Geometry & Update Annotations



Student Notes:



Recap Exercises: Presentation 85 min



In this exercise you will learn about capture properties and how 3D annotations react to geometry modification:
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Creating 3D annotations Creating annotation planes and captures Modify geometry Reconnect 3D Annotations
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3D Functional Tolerancing and Annotation



Design Intent: Modify Geometry & Update Annotations



Student Notes:
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Creation of 3D dimensions, form, orientation and location annotations Creation of annotation planes Creation of capture Management of 3D annotations Management of annotation planes Reconnection of 3D annotations
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3D Functional Tolerancing and Annotation



Design Process: Modify Geometry & Update Annotations 1



2



Modify geometry



Reconnect 3D annotations to geometry
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Create and modify captures



Student Notes:
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3D Functional Tolerancing and Annotation



Modify Geometry & Update Annotations



Student Notes:



Exercise 1 - Capture Advanced Behavior 15 min
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In this Exercise you will: Create construction Geometry Create Captures Add Annotations to the Camera captures
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3D Functional Tolerancing and Annotation Student Notes:



Do It Yourself (1/9) Load:“Motor_Adaptator_Start.CATPart” Open the “Motor_Adaptator” CATPart and hide all annotations Create a plane perpendicular to current active plane using constructed geometry function Show all 3D annotations Create an annotation plane named “motor interface view”



Motor Interface View
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Select elements one after the other without using Ctrl Key
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3D Functional Tolerancing and Annotation



Do It Yourself (2/9)



Student Notes:
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Transfer all annotations (the highlighted ones) associated to the following plane in the “motor interface view”
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3D Functional Tolerancing and Annotation



Do It Yourself (3/9)



Student Notes:



Create the two following captures: The “gear reducer interface” capture:
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The “motor interface” capture:



Pay attention to the hide elements (annotation planes, 3D annotations,…) and set the “motor interface” capture as current
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3D Functional Tolerancing and Annotation



Do It Yourself (4/9)



Student Notes:
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Display the “motor interface” capture Create following 3D annotations Create the D|E reference frame
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3D Functional Tolerancing and Annotation Student Notes:



Do It Yourself (5/9) Uncheck clipping plane and create annotations on holes pattern Create “motor interface 2” annotation plane Create a constructed geometry (cylinder passing through four holes)
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“motor interface 2” view support



Copyright DASSAULT SYSTEMES



85



3D Functional Tolerancing and Annotation



Do It Yourself (6/9)



Student Notes:
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Create two “constructed geometry” planes passing by the E reference Cylinder and two holes of the pattern Create a third plane by selecting one of the previously constructed plane and the last hole of the pattern
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3D Functional Tolerancing and Annotation



Do It Yourself (7/9)



Student Notes:
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Create Positional tolerance for four holes and using that create framed dimensions. Use Automatic Creation mode.
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3D Functional Tolerancing and Annotation



Do It Yourself (8/9)



Student Notes:



Copyright DASSAULT SYSTEMES



Display the “motor interface” capture…. Note that the 3D annotations that you have created have automatically been integrated in this annotation (“capture current” option)



Display the “gear reducer interface” capture Note that none of the 3D annotations that you have created have automatically been integrated in this annotation
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3D Functional Tolerancing and Annotation



Do It Yourself (9/9)



Student Notes:
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Edit the “motor interface” capture and modify its properties to obtain the picture below:



Load end Part: “Motor_Adaptator_End.CATPart”
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3D Functional Tolerancing and Annotation



Modify Geometry & Update Annotations



Student Notes:



Exercise 2 – Geometry Modification 15 min



In this Exercise you will create:
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Modification of Geometry Analysis
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3D Functional Tolerancing and Annotation



Do It Yourself (1/3)



Student Notes:



Load:“Motor_Adaptator_detailed_step.4.1.CATPart”



Copyright DASSAULT SYSTEMES



Display the “motor interface” capture and remove clipping plane option Change the value of the parameter “diameter fixture hole” to 15 for example (To display the parameters: Tools > options > Infrastructure > part infrastructure > Display tab) The value of the 3D dimensions tolerance has been modified and take into account the new value:
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3D Functional Tolerancing and Annotation



Do It Yourself (2/3)



Student Notes:
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Change the value of the parameter “total length” to 50 for example The value of the 3D framed dimensions tolerance has been modified and take into account the new value:
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3D Functional Tolerancing and Annotation



Do It Yourself (3/3)



Student Notes:
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Change the value of the parameter “number of fixture hole” to 6 for example Analyze the modification



The dimension and the location tolerances still consider 4 elements The constructed geometrical feature and the annotation planes constructed have followed the way you have build them and are impacted by modification Load end Part: “Motor_Adaptator_detailed_step.4.2.CATPart”
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3D Functional Tolerancing and Annotation



Modify Geometry & Update Annotations



Student Notes:



Exercise 3 – Geometry Reconnection for 3D Annotations 15 min



In this Exercise you will:
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Modify the geometrical definition associated to 3D annotations Perform Analysis
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3D Functional Tolerancing and Annotation



Do It Yourself (1/4)



Student Notes:



Load:“Motor_Adaptator_Geometry_Reconnection_Start.CATPart”
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Select the “Geometry Connection Management” icon Select the location tolerance Right Click and select “Add Component”
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3D Functional Tolerancing and Annotation



Do It Yourself (2/4)



Student Notes:
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Select one of the two holes that are not considered in the location tolerance Repeat the adding process to involve the other hole
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3D Functional Tolerancing and Annotation



Do It Yourself (3/4)



Student Notes:



Copyright DASSAULT SYSTEMES



Select Unique option to check the validity of the location tolerance and select “check validity” function Select global option to check the validity of all tolerances and all framed dimensions associated to the six cylinder
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3D Functional Tolerancing and Annotation



Do It Yourself (4/4)



Student Notes:



Copyright DASSAULT SYSTEMES



Delete and recreate the 3D framed dimensions associated to the location annotation to obtain the pictures below …. To create the Angular Basic dimension, you can use the constructed planes in the ‘Open Body for 3D Annotations” geometrical set.



Compare with:“Motor_Adaptator_Geomerty_reconnection_End.CATPart”
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3D Functional Tolerancing and Annotation



Advanced FT&A Functions



Student Notes:



Recap Exercises: Presentation 55 min



In this exercise you will see advanced annotation tools. In this exercise you will:
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Create cone associated tolerances, constructed geometry and framed dimensions Create partial area Manage geometry connection of tolerance
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3D Functional Tolerancing and Annotation



Design Intent: Advanced FT&A Functions



Student Notes:



Copyright DASSAULT SYSTEMES



Creation of 3D dimensions, form, orientation and location annotations Creation of projected tolerances Creation of cone associated tolerances, constructed geometry and framed dimensions Creation of partial area associated tolerances and framed dimensions Geometry connection management of 3D annotations Creation of a CATDrawing
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3D Functional Tolerancing and Annotation Student Notes:



Design Process: Advanced FT&A Functions 1



2



Update CATDrawing



Create advanced view and prepare CATPart model
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3



Create 3D annotations associated to a cone and a partial area
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3D Functional Tolerancing and Annotation



Advanced FT&A Functions



Student Notes:



Exercise 1 – Advanced Tolerancing Function 35 min



In this Exercise you will:
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Manage Geometry Connection of Tolerance Create cone associated tolerances, constructed geometry and framed dimensions Create Partial Area, Associated Tolerances and Framed Dimensions
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3D Functional Tolerancing and Annotation Student Notes:



Do It Yourself (1/7) Load:“Housing_Start.5.CATPart” Open the part “Housing.Start.5.CATPart” The geometry has been modified: the datum B is still associated to the highlighted cylinder but now has to be associated to the cone Use the geometry connection management function to associate the datum and the perpendicularly with the cone: Select the datum and modify it Select unique for scope range Repeat this process for the perpendicularity
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Cone



Copyright DASSAULT SYSTEMES



Highlighted Cylinder
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3D Functional Tolerancing and Annotation



Do It Yourself (2/7)



Student Notes:



Copyright DASSAULT SYSTEMES



Create a profile-of-surface tolerance associated to the cone Create the constructed geometry shown on the picture below Select the form tolerance and choose 70mm for circle diameter
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3D Functional Tolerancing and Annotation



Do It Yourself (3/7)



Student Notes:
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Create the framed dimensions associated to the profile-of-surface tolerance shown on the picture below: Use the constructed plane, the constructed circle and edges of the cone for the two lengths
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3D Functional Tolerancing and Annotation



Do It Yourself (4/7)



Student Notes:
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Display the “motor adaptator” capture then show all 3D annotations Create the capture represented on the picture below and name it “bearing cap interface” Right-click “motor adaptator” capture and select Unset Current from the contextual menu.
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3D Functional Tolerancing and Annotation



Do It Yourself (5/7)



Student Notes:
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Show “restricted area” geometrical set Create a restricted area Select the restricted area function. Select the restricted surface and the restricting surface (the yellow one) Rename the partial area.
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3D Functional Tolerancing and Annotation



Do It Yourself (6/7)



Student Notes:



Copyright DASSAULT SYSTEMES



Create the following tolerances and framed dimension on the restricted area Select the restricted area and the framed dimension function (select edges of the restricted area) Select the surface that have been used to build the partial area, then the advisor mode



Load end Part: “Housing_detailed_step.5.1.CATPart”
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3D Functional Tolerancing and Annotation



Do It Yourself (7/7)



Student Notes:
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Generate ‘three’ drawings corresponding to the three ‘views’ in the part Save the drawing file



Compare with: “Housing_detailed_step.5.1.CATDrawing”



Copyright DASSAULT SYSTEMES



109



3D Functional Tolerancing and Annotation



Advanced FT&A Functions



Student Notes:



Exercise 2 – CATDrawing update 35 min



In this Exercise you will create:
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Creation of capture Creation of a CATDrawing
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3D Functional Tolerancing and Annotation



Do It Yourself



Student Notes:



“Housing_detailed_step.5.1.CATPart&“Housing_detailed_step.5.1.CATDrawing”
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Create a current capture in which all 3D annotations and constructed geometry are visible. Open and update “Housing_Start.5.1.CATDrawing” and see that the 3D annotations associated to the cone and to the restricted area are visible



Compare with End Parts: “Housing_detailed_step.5.2.CATPart “Housing_detailed_step.5.2.CATDrawing”
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3D Functional Tolerancing and Annotation



Knowledge and 3D Annotations



Student Notes:



Recap Exercises: Knowledge and 3D Annotations 45 min



In this exercise you will see how to use 3D annotation with knowledge function. You will:
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Manage tolerance values by using formulas Manage tolerance values by using rules Create a document template containing 3D annotations
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3D Functional Tolerancing and Annotation



Design Intent: Knowledge and 3D Annotations



Student Notes:
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Creation multiple values for 3D annotation tolerance values Creation formulas to manage 3D annotation tolerance values Creation of rules to manage 3D annotation tolerance values Creation of document template containing 3D annotations
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3D Functional Tolerancing and Annotation



Design Process: Knowledge and 3D Annotations 1



2



Create knowledge rules to manage tolerance values.



Create a document template.
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3



Create 3D annotations and create formulas.



Student Notes:
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3D Functional Tolerancing and Annotation



Knowledge and 3D Annotations



Student Notes:



Exercise 1 – Create Formula Driven Tolerance Values 30 min



In this Exercise you will:
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Manage tolerance values by using formulas Manage tolerances values by using rules
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3D Functional Tolerancing and Annotation



Do It Yourself (1/6)



Student Notes:



Load: “Bearing_Start.6.CATPart”



Copyright DASSAULT SYSTEMES



Open the part “Bearing_Start.6.CATPart” and create the following annotations



You need to have KWE, KWA and PKT licenses (Knowledgeware licenses) to perform this exercise
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3D Functional Tolerancing and Annotation



Do It Yourself (2/6)



Student Notes:
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Add multiple value to the size dimension tolerance value Edit the size dimensions. Enter the tolerance value in the ‘Upper Limit’ field of the ‘Limit of Size Definition’ dialog box.
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3D Functional Tolerancing and Annotation



Do It Yourself (3/6)



Student Notes:
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Add formula to the cylindricity tolerance value Edit the cylindricity annotation and choose ‘Edit Formula’ for the tolerance value Click on the size dimension and select the ‘Upper Limit’ parameter
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3D Functional Tolerancing and Annotation



Do It Yourself (4/6)



Student Notes:
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Link the size tolerance to the size tolerance value Create the following formula for the perpendicularity tolerance value: “5*`Annotation Set.1\Linear Size.1\UpperLimit`” Change the value of the size tolerance value and update the model
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3D Functional Tolerancing and Annotation



Do It Yourself (5/6)



Student Notes:



Copyright DASSAULT SYSTEMES



Link the perpendicularity tolerance value to the “shaft diameter” parameter Open the “knowledge advisor” workbench Create a rule Name this rule “3D Annotations Values Rule”
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3D Functional Tolerancing and Annotation



Do It Yourself (6/6)



Student Notes:



Copyright DASSAULT SYSTEMES



Link the perpendicularity tolerance value to the “shaft diameter” parameter Edit the following code in the rule editor dialog box Use shaft diameter values = 29mm, 32mm, 36mm and observe how the annotations change. Thus, knowledge ware can be used to drive FTA annotations



Result: “Bearing_detailed_step.6.1.CATPart”
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3D Functional Tolerancing and Annotation



Knowledge and 3D Annotations



Student Notes:



Exercise 2 – Modify Parameters and Create Document Template 30 min



In this Exercise you will:



Copyright DASSAULT SYSTEMES



Create document template containing 3D annotations
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3D Functional Tolerancing and Annotation Student Notes:



Do It Yourself (1/8) Load: “Roller_bearing_detailed_step.6.1.CATProduct” Open the product “Roller_bearing_Start.6.1.CATProduct”and modify the “shaft diameter” product parameter to 31 and then to 41 Check the impact of this modification on the geometry and on the tolerance values Select the option shown in:
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Tools > Options >Infrastructure >Product Infrastructure… Tree customization tab



You need to have KWE, KWA and PKT licenses (Knowledgeware licenses) to perform this exercise



Select the option shown in: Tools > Options >Infrastructure >Part Infrastructure… Display tab.
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Select the option shown in: Tools > Options >Infrastructure >Part Infrastructure… General tab.
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Do It Yourself (2/8)



Student Notes:
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Create a document template In the “Assembly design” Workbench select the “Document Template Creation” function
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3D Functional Tolerancing and Annotation



Do It Yourself (3/8)



Student Notes:
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Create a document template Select the “shaft diameter” product parameter as entry parameter...
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3D Functional Tolerancing and Annotation



Do It Yourself (4/8)



Student Notes:
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Save the product



Compare with result: “Roller_bearing_Document_template.CATProduct”
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Do It Yourself (5/8)



Student Notes:
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Create the following catalog Rename the chapter and the catalog Add a family to the chapter and named it “Roller bearing“ Add a component to that family and select the document template that you have created as external feature



Compare with result: “catalog.catalog”
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3D Functional Tolerancing and Annotation



Do It Yourself (6/8)



Student Notes:
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Save and close the catalog Close the CATProduct Open the document “Gear_Reducer_Start.6.CATProduct” Open the catalog you have created by using the icon Select the document template you have created and saved in the catalog



Load: “Gear_Reducer_Start.6.CATProduct”
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Do It Yourself (7/8)



Student Notes:
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Create a first roller bearing corresponding to the 35mm diameter shaft
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3D Functional Tolerancing and Annotation



Do It Yourself (8/8)



Student Notes:
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Use assembly constraint to position the roller bearing on the mechanism



Load: “Gear_Reducer_Final_Result.CATProduct”
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