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Bolt and Stringer Recap Exercises 20 min



Topics covered: Managing different parameter types Creating and using Formulas and Relations Creating and using Design Tables
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• • •
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Bolt Exercise Recap Exercise 1
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10 min
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Design Process: Bolt 1. Import existing user parameters 2. Add relations between parameters



3. Create a Design Table from a pre-existing file
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5. Change the configuration of the part and updating 4. Add configurations to the Design table



Copyright DASSAULT SYSTEMES



CATIA Knowledge Fundamentals



Step 1: Importing Existing User Parameters Part used: Bolt.CATPart
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Open the .doc file ‘GeneralParametersBolt.doc’ and copy its contents to create a text file ‘GeneralParametersBolt.txt’ as shown. Save the text file. Click the f(x) tool, in the ‘Formulas’ dialog box, click the import button and select ‘GeneralParametersBolt.txt’ file. The parameters from this file will be imported into the part.



Copyright DASSAULT SYSTEMES



Student Notes:



CATIA Knowledge Fundamentals



Step 2: Adding Relations Between Parameters (1/2)
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Create the following formulas in order to link the geometry with the previously imported parameters. First create the formulas relative to the head and the shaft. We recommend you to use the formula panel and its filter option.
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Step 2: Adding Relations Between Parameters (2/2) Then create the formulas relative to the thread. You can add formulas to the parameters of the thread either directly from the tree or from the thread definition panel. In the second case, make sure you deactivate the “Metric Thin Pitch” standard type for the definition of the diameter.
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OR
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Step 3: Creating a Design Table from a Pre-Existing File Create a new design table with following configurations: Save it as DesignTableBolt_Start.xls if you are working on a Windows station with Excel installed on it, or DesignTableBolt_Start.txt in all other cases.
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Do not forget to create the following associations before validating the creation of the design table:
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Step 4: Adding Configurations to the Design Table Edit the previously created design table in order to add two configurations to it.
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add these 2 rows to the design table
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Step 5: Changing the Configuration of the Part
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Try the 4 different configurations of the bolt using the design table.
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Bolt Recap You have used Knowledgeware tools to set specific configurations for a part used for fastening on the basis of existing configurations Imported parameters can be used immediately to create formulas between dimensions and parameters to save time during update
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User parameters can be associated to different parameters in pre-defined Design Table
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Stringer Exercise Recap Exercise 2
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30 min
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Design Process: Stringer 1. Create User parameters 2. Create formulas between the User parameters and the dimensions



3. Create geometry using user parameters
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4. Create a new Design Table from the existing user parameters
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5. Change configuration and update
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Step 1: Creating User Parameters Part used: Stringer_start.CATPart
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Create the following user parameters:
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User Parameter Name Length Height Width Thickness CornerRadius TopWidth CircularHole NumberCircularHoles CircularlHoleDiameter OvalHole NumberOvalHoles OvalHoleWidth OvalHoleLength



Type Length Length Length Length Length Length Boolean Integer Length Boolean Integer Length Length



BracketHoleDiameter BracketHolesSpacing BracketHole1Z BracketHole1X



Length Length Length Length



Value 400mm 75mm 63mm 4mm 5mm 22mm false 3 20mm false 3 20mm 50mm 8mm 50mm 50mm 10mm
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Step 2: Creating Formulas Using User Parameters (1/5)
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In “Skech.Iprofile”, create the following formulas:



Then set “Length” user parameter as length of Pad.Beam and “CornerRadius” user parameter as radius of the edge fillet.
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Step 2: Creating Formulas Using User Parameters (2/5)
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Connect the Activity parameters of the pockets features and their patterns to both Boolean user parameters.
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Step 2: Creating Formulas Using User Parameters (3/5)
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Edit both sketches of Pocket.OvalHole and Pocket.CircularHole and create the formulas as illustrated below:
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Step 2: Creating Formulas Using User Parameters (4/5) Parameterize the patterns of both pockets: First set to “true” the activity of the pattern you are working on using the dedicated user parameter:
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Then edit the rectangular pattern. Create a formula to link the number of instances to the dedicated user parameter. Create the formula below to define the spacing between holes. Do not forget to use brackets to delimitate the fields.
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Step 2: Creating Formulas Using User Parameters (5/5) Proceed the same way for the second pattern:



Copyright DASSAULT SYSTEMES



The formula for the spacing will be this time:



Finally you should get:
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Step 3: Creating Geometry with User Parameters
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We are going to create two holes that will be used to fix a bracket on the stringer. Position the center of the hole on the pad face. Use the parameters shown to constrain it. Create a pattern to duplicate this hole. Use “BracketHolesSpacing” parameter to define the spacing.
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Step 4: Creating a New Design Table Create a new design table named “DesignTable.Stringer”. Select all the user parameters as parameters to be driven by the design table.
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Save the design table as an Excel or a text file. We advise you to save it in the same repertory as the model you are working on. Then click on “Edit table” tab in order to add two configurations as in the table beside.



Copyright DASSAULT SYSTEMES



Student Notes:



CATIA Knowledge Fundamentals



Step 5: Changing Configuration and Updating
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Try the three different configurations of the stringer and update if necessary each time.
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Stringer Recap You have used Knowledgeware tools to create parameters and formulas for a complex part Created formulas and relations between dimensions and parameters have been saved in a new Design Table
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The part instantly changes appearance as you switch between Design Table configurations; this saves redesign time
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Grip Assembly Recap Exercise 30-45 min



In this exercise you will study an assembly containing a grip and shaft. Our requirements are: The main hole of the Grip must always match with the axis of the Shaft. The length of the Shaft and the length of the Grip should be controlled from the Product level. The Shaft component can be replaced with another one, but all parameters and links created between the Grip and the Shaft must be maintained. Some standard company knowledge rules will be applied on the Grip component.
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Topics covered: Creating formulas Publishing and Importing Parameters in Context Importing and using Checks Importing and Analyzing Rule Bases
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Design Process: Grip Assembly (1/2) 1. Create user parameters at assembly level.



2. Publish parameters of the Grip and the Shaft



3. Import published parameters from the Shaft to the Grip.
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4. Create formulas at assembly level
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Design Process: Grip Assembly (2/2) 5. Replace the Shaft component by a new one 6. Import an existing check from a catalog in Grip component
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7. Apply an existing Rule Base from the catalog on the Grip component and solving it
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Step 1: Create User Parameters at Assembly Level Product used: GripAssy.CATProduct Open the Product. Do not forget to check your Knowledge settings.
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Create the length user parameters below at assembly level.
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Step 2: Publish Parameters of the Grip and the Shaft
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In “Shaft” component, publish all the user parameters. In “Grip” component, publish the parameter that defines the length of the grip. You will find it in the sketch of the top face of the grip (refer to picture below). Rename this publication “GripLength”.
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Step 3: Import Published Parameters in the Grip Now we are going to link the geometry of the grip to the shaft in order to have the main hole of the grip always adapted to the axis of the Shaft. First check your “External References” settings.



HeadDiameter GreatDiameter
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With the Grip component activated, open the formula editor panel and create the following formulas in order to parameterize “Hole.Main”. Check that external parameters are created.
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HeadHeight
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Step 4: Create Formulas at Assembly Level
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We are going to link both Grip and Shaft parts to the specifications defined at product level. Create the following formulas at product level. Use published parameters. Then update the product.
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Step 5: Replace the Shaft by a New One Part used for replace: ShaftNew.CATPart
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Replace the actual “Shaft” component by “ShaftNew”. In case you are in Companion, use “Replace Component in Session”. Update the assembly.
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Step 6: Import an Existing Check from a Catalog (1/2)
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In Grip component, create a new user parameter: BossDiameter = 36mm Link the radius of “Sketch.3” to BossDiameter using a formula.
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Step 6: Import an Existing Check from a Catalog (2/2) Catalog used: Knowledgeware.catalog In Grip component, insert the Check called “Check.MinDistance” from “Knowledgeware.catalog”. The “Insert Object” panel appears. Fill it as described below.



Optional: rename the check “Hole.Main\Diameter” “BossDiameter” User parameter
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Change the value of “BossDiameter” parameter to 22mm and then to 26mm.
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Step 7: Apply an Existing Rule Base and Solving It Catalog used: Knowledgeware.catalog In Grip component, Import the RuleBase stored in “Knowledgeware.catalog”. Perform a Manual Complete Solve on the RuleBase.
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Open the “Check Analysis Toolbox”. Run the corrections on the expert checks and then generate a report.
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Grip Assembly Recap Final Result: GripAssy_end.CATProduct



You have used collaborative tools to parameterize a simple assembly Published parameters are necessary to maintain consistency of formulas when replacing a component You have re-used checks to protect a component against errors and save time instead of recreating them
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Rule Base helps maintain knowledge appertaining to objects in the model; analyses design problems and facilitates their resolution
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Stringer Assembly Exercise You will practice the Stringer Assembly Exercise.
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Stringer Assembly Exercise Presentation Stringer Assembly Exercise: Step 1 Stringer Assembly Exercise: Step 2 Stringer Assembly Exercise: Step 3 Stringer Assembly Exercise: Step 4 Stringer Assembly Exercise: Step 5 Stringer Assembly Exercise: Step 6 Stringer Assembly Exercise: Step 7
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Stringer Assembly Master Exercise Presentation 60 min
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Topics covered: • Embedding knowledge in the existing assembly • Creating User parameters, formulas and Design Tables • Publishing and importing parameters • Importing and using Rules and Checks
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Design Intent: Stringer Assembly



In the context of a Stringer exercise, you will… Create user parameters and formulas on the Bracket component
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Import existing rules and checks on the Bracket component Create a new design table on The Bracket and change its configuration Publish parameters Create User Parameters and formulas in the existing assembly Replace the Bolt component with a Rivet and update assembly
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Design Process: Stringer Assembly (1/2) 1. Open an existing Bracket component and creating new user parameters and formulas 2. Import and using existing Rules and Checks



Process steps used to complete the exercise:



3. Create a new Design Table and changing configuration
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4. Publish parameters



Copyright DASSAULT SYSTEMES



CATIA Knowledge Fundamentals Student Notes:



Design Process: Stringer Assembly (2/2) 5. Create User Parameters and formulas in an existing assembly



Process steps used to complete the exercise: 6. Use parameters as external references in formulas between components
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7. Replace the Bolt component with a Rivet and changing assembly configuration
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Stringer Assembly Step 1 : Creating user parameters and formulas 10 min



In this step you will: Create new user parameters, Length and Width



•



These parameters represent the width and the length of the Bracket.



•



Use these parameters in order to edit formulas.
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•
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Do It Yourself Open: Stringer_Bracket_Step_1_Start.CATPart



Create a parameter of type Length, named Length with value 90mm Create a new parameter of type Length, named Width with value 23mm Create a formula to control the length of the part: PartBody\Sketch.Main\Length.9\Length=Length
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Create a formula to control the width of the Bracket: PartBody\Pad.Main\FirstLimit\Length=Width
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Result: Stringer_Bracket_Step_1_End.CATPart
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Stringer Assembly Step 2: Importing Rules and Checks 10 min



In this step you will: Import an existing rule that will control the Thickness of the material and the CriticalThickness parameter by specific material



•



Import an existing checks that will control minimum distances of the hole for fastening and the hole of the Rod component.
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•
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Do It Yourself (1/2) Load: Stringer_Bracket_Step_2_Start.CATPart & Rules_Checks_catalog (save the catalog file)



In the Bracket component open an existing catalog: Rules_Checks_catalog.catalog
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From the Rules family of the catalog insert the Rule.ConcernThickByMaterial rule and link its inputs to: Material -> Material Thickness -> Thickness CriticalDistance -> MinDistance From the Checks family of the catalog insert the Check.FeatureSpacingDistance check and link its inputs to: SpacingBetweenHoles -> HoleRodFromBase HoleDiameter -> HoleRodDiameter Change this check name to: Check.HoleFromBase
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Do It Yourself (2/2) In the Checks family of the catalog insert Check.HolePosition and link its inputs to: CriticalDistance -> MinDistance HolePosition -> HolePosX MaxDistance -> HoleMaxX Change its name to: Check.HoleX Ignore the check information message and click OK. In the Checks family of the catalog insert Check.HolePosition and link its inputs to: CriticalDistance -> MinDistance HolePosition -> HolePosY MaxDistance -> Width Change the name to: Check.HoleY The Hole is too close from the edges and from the back wall in X and Y directions (the error message is displayed); click OK. Copyright DASSAULT SYSTEMES



Change the values of the following parameters: HolePosX=12mm HolePosY=12mm Width=28mm All the checks should now be OK. Result: Stringer_Bracket_Step_2_End.CATPart
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Stringer Assembly Step 3: Creating a Design Table and changing its configuration 10 min



In this step you will: Create the Design Table from user parameters, Change the configuration of the Bracket.
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• •
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Do It Yourself Load: Stringer_Bracket_Step_3_Start.CATPart



Create a new Design Table. Name it DesignTable.Bracket In this table insert the following parameters: Length Width HoleRodDiameter HoleRodFromBase HolesDiameter Material Save the Design Table as DesignTableBracket.xls or DesignTableBracket.txt
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Edit the Design Table and add configurations as shown on the following table:



Set the Design table to Configuration=2. Note that the hole of the fastener is not valid anymore in the X direction. Set HolePosX=8mm. Result: Stringer_Bracket_Step_3_End.CATPart
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Stringer Assembly Step 4: Publishing Parameters 5 min



In this step you will: Publish some parameters of the Bracket component.



•



The parameters can be used within other parts in formulas.
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•
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Do It Yourself Load: Stringer_Bracket_Step_4_Start.CATPart, Result of the step: Stringer_Bracket_Step_4_End.CATPart
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Publish the following User parameters (by selecting them in the tree): Material HoleRodDiameter FastenerSize Length Width HolesDiameter Publish the Design Table Configuration parameter as well Publish the following intrinsic parameters (using the Parameter command) and rename them: The spacing between the holes of the RectPattern.HoleFastening feature: PartBody\RectPattern.HoleFastening\Spacing1 ->HolesSpacing The number of instances between the holes of the RectPattern.HoleFastening feature: PartBody\RectPattern.HoleFastening\NumberInDir1 ->NumberOfHoles
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Stringer Assembly Step 5: Creating formulas in an existing assembly 10 min



In this step you will: Create new user parameters at product level, Create formulas in order to control the general proportions of the Bracket and of the Stringer from the assembly level.
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• •
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Do It Yourself (1/2) Part used: StringerAssy_step5.CATProduct We have inserted for you the Bracket component in this Product.
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Create the following User parameters at Product level: BracketFastenerPosition = 150mm (Length type) NumberOfFasteners = 2 (Integer type) StringerWeightReduction = {1;2} (Integer type, Multiple values) BracketConfiguration = {1;2;3} (Integer type, Multiple values)



Now you are going to create formulas at product level (see next page). Use the formula editor from the product level and the Publications of the Stringer and of the Bracket to edit them.
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Do It Yourself (2/2) End Result : StringerAssy_Step5_End.CATProduct Create a formula that will control the position of the Bracket according to the position of the Stringer reference hole: BracketHoleZ = BracketFastenerPosition Create a formula that will allow you to control the number of fasteners of the Bracket from the product level: NumberOfHoles = NumberOfFasteners Create a formula that will allow you to set the configuration of the Bracket’s Design Table from the assembly: Configuration = BracketConfiguration Create a formula that will control the Weight Reduction Hole of the Stringer’s Design Table from the assembly: WeightReductionHole = StringerWeightReduction A warning message appears. Click OK.
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Create a formula that will link the Stringer Length to the Bracket’s Fastener Position Length = BracketFastenerPosition*2
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Stringer Assembly Step 6 : Using parameters as external references 15 min



In this step you will: Use the published parameters of the Bracket as imported parameters in formulas of the Stringer component.



•



Dissociate the HolesDiameter parameter from the Design Table of the Bracket and then associate it to a published parameter of the Bolt with a formula.



Copyright DASSAULT SYSTEMES



•



Copyright DASSAULT SYSTEMES



Student Notes:



CATIA Knowledge Fundamentals



Do It Yourself (1/2) Part used: StringerAssy_Step6_Start.CATProduct



Activate the Stringer component.
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Create the following formulas in the Stringer with the published parameters of the Bracket: to control the spacing between the patterned holes: BracketHolesSpacing = Bracket/ HolesSpacing to control the number of patterned holes: PartBody\RectPattern.Bracket\NumberInDir1 = Bracket/ NumberOfHoles to control the diameter of the holes: BracketHoleDiameter = Bracket/ HolesDiameter
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Do It Yourself (2/2) Activate the Bracket component. Dissociate the HolesDiameter from the Design Table.
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Create a new formula to control the diameter of the reference hole for fastening on the Bracket with the Bolt: HolesDiameter = Bolt/ Diameter



End Result: StringerAssy_Step6_End.CATProduct
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Stringer Assembly Step 7: Replacing the Bolt component 5 min



In this step you will: Change the configuration of the User parameters. Replace the Bolt component with the rivet and update assembly.
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Do It Yourself Part used: StringerAssy_Step7_Start.CATProduct & Rivet.CATPart Activate the Product and update it if necessary. Change the parameters of the product as follows: BracketFastenerPosition = 250mm NumberOfFasteners = 3 StringerWeightReduction = 2 Notice the modifications
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Repace the Bolt component with the Rivet component (Rivet.CATPart) and update assembly.



Congratulations, you have completed all steps of the StringerAssy exercise. End Result: StringerAssy_Step7_End.CATProduct
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The Stringer Assembly Recap You have used basic tools to embed parameterisation to a simple component You have used Design Table to keep component to be easy configurable You have re-used checks to protect a component against errors and save time instead of recreating them
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You have published parameters to easy and safely re-link constraints when replacing a component
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Jan 19, 2009 - parts and assemblies designed in CATIA. This course focuses .... and post-process the part or assembly in the case study. Each step contains ...
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CATIA Product Design Expert 

Sep 19, 2008 - Housing part as there is NO conflict between the geometrical and assembly constraint. ...... Calculated in Clash, Clearance, Contact. Yes. No.
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CATIA Mold Tooling Design 

Jan 19, 2009 - Select new Product in the specification tree (orange highlight) ... Page 5 ... Select in the dialog box the design table icon corresponding to ...
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CATIA V5 Surfaces 

Aug 19, 2008 - To create spline or a polyline, you only need points. And to create a circle, you only .... Important: the curve is deformed and you control the maximum deviation ...... And stress the fact that it requires a lot of work. This is far f
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