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Numerical Control Infrastructure Student Notes:
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Numerical Control Infrastructure Student Notes:
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Numerical Control Infrastructure



Aerospace Structure Part



Student Notes:



Master Exercise Presentation 195 min



In this exercise you will learn NC Infrastructure fundamental concepts by reviewing a Structure Part from the 3D. You will see the full process from the design to the NC output files. In this course we will not enter in detail in the Machining operation option except for axial operation.
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Master Exercise is split in 4 steps. The end result of one step is the start for the next step. Respective Master Exercise Step will have to be performed after completion of each lesson.
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Numerical Control Infrastructure



Design Intent – Aerospace Structure Part Machining



Student Notes:



Start from the 3D solid part Create the dedicated geometry for manufacturing Define the Part Operation



Create the Milling operations
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Generate Outputs
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Numerical Control Infrastructure



Aerospace Structure Part



Student Notes:



Step 1- CATProcess Presentation and Set-up Definition 30 min
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In this exercise step you will learn how to: Access to manufacturing Workbench and visualize PPR Tree Define a Part Operation Rename it Setup1 Add “Ref1” comment Define machining axis system (X:1,0,0 Z:0,0,-1) Define 5 axis machine Define home point 0,0,1000 Define PP: SINUMERIK 840D Define default tool catalog: ToolAssembliesSample01 Define tool change point 0,0,500 Define geometry for Simulation Define Stock, part, fixtures Create a new Part Operation Name: Setup2 Associate AssemblySetup2 CATProduct Define Machining axis system by selecting existing design axis system
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Numerical Control Infrastructure Student Notes:



CATProcess Presentation and Set-up Definition (1/4) Open Start_Step1_CATProcessPresentation_SetupDefinition.CATProduct



See the structure of the CATProduct (NC assembly) Open Prismatic machining Workbench: Start / Machining / Prismatic Machining workbench (1) Define the Part Operation:



1



Edit Part Operation (2)



2



Rename it: Setup1 (3) Comments: Ref 1 Define Machining axis system (4) Rename it MASTER1 (5) Define Z axis: 0,0,-1 (6)
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The coordinates are given according CATIA Global Axis System



Copyright DASSAULT SYSTEMES



4



5 6



7



Numerical Control Infrastructure Student Notes:



CATProcess Presentation and Set-up Definition (2/4) Define Machine Tool Parameters: (1) Define Machine type (2): - Select the 5 axis machine Define Spindle Parameters (3):



1



- Home Point 0,0,1000 Note: the coordinate are given according the Part Operation Axis System you have define previously Define Tooling Parameter (4):



2



- Select the default tool catalog: ToolAssemblySample01 Define Numerical Control Parameters (5):



5



- Select PP: SINUMERIK_840D_3X - Activate 3D circular interpolation
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Numerical Control Infrastructure Student Notes:



CATProcess Presentation and Set-up Definition (3/4) Define Geometry: (1) (necessary for simulation & Analyze) Define Stock (2): - Select the stock on the geometry - Press “ESC” to validate Define final Part (3):



3



- hide the stock by MB3



2



- double-click the Aero_Part geometry



4



1



Define fixtures (4): - Select the 4 fixtures + table - Press “ESC” to validate Define Positions (5):
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- Define tool Change point: 0,0,500 Note: “from machine” (6) means that the parameter will be load on the machine definition that we have done previously Click OK (7)
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Numerical Control Infrastructure Student Notes:



CATProcess Presentation and Set-up Definition (4/4) Create a New Part Operation for a new set-up: Notice: Here we will create 2 Set-ups in the same file but you can create instead, 2 CATProcess with 1 Set-up in each file. - Select Setup1



1



2



- Create a new Part Operation (PO) - Edit the PO 5



- Change PO name to Setup2 (2) 3



- Associate an other Assembly (3): -Select NCAssemblySetup2 Notice: A new Product appear in the ProductList in the PPR tree (4) - Define Machining axis system (5) Rename it MASTER2 Copyright DASSAULT SYSTEMES



- Click OK - Create a Machining Program in the Setup2



4



Save the CATProcess as Step1 result
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Numerical Control Infrastructure



Aerospace Structure Part



Student Notes:



Step 2- Machining Operation Presentation and Replay, Simulate & Analyze 60 min
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In this exercise step you will learn how to: Define Facing operation on the top of the part: Back & forth strategy With a finishing path of 1mm thickness Using Face mill tool assembly Define feeds & Speeds: Feedrates = 3000mm/mn and Spindle Speed = 5000tr/min Define Approach/Retract and linking macro motions Approach: ramping with 50mm for horizontal safety distance Retract: axial with distance = 50mm Save the approach macro in a catalog Replay the tool path Using different colors for different motions Visualize tool axis Using point to point mode Use Photo simulation Visualise material removal Analyze result of the machining operation Make measurements Use Video simulation Save the result as CGR Save the result to be reuse as starting point in a next simulation Modify Machining Operation to avoid collisions
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Numerical Control Infrastructure Student Notes:



Step 2A: Machining Operation Presentation (1/6) Continue with the result of the Step1 or Open Start_Step2A_MachiningOpnPresentation.CATProcess
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Select Machining Program.1 in setup1 (1) Create Facing operation (2) Select first tab page (strategy) (3) Define Strategy: Select Back & forth strategy (4) In Machining tab page you can modify Machining tolerance for example to 0.05mm (5) Have a look on Axial and radial Tab page and change parameters if you want In finishing tab page (6) add a finishing path on bottom only with 1mm thickness Click on “?” to have information on the parameter (7)
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Numerical Control Infrastructure Student Notes:



Step 2A: Machining Operation Presentation (2/6) Define Geometry: Select geometry tab page (1) MB3 on bottom element and check that automatic contour detection is activated Select bottom element (2) Double-click on indicated face (3) Activate bounding envelope (4)
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Numerical Control Infrastructure Student Notes:



Step 2A: Machining Operation Presentation (3/6) Define tool: Search in ToolAssembliesSample01 catalog a Face Mill Assembly Select tool Tab page (1) Select tool assembly tab page (2) Select external query icon (3) Notice : normally you access directly to the good tool catalog because you have yet defined it in the PO Select face mill icon (4) Select the assembly (5) Validate



1



2 3
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Numerical Control Infrastructure Student Notes:



Step 2A: Machining Operation Presentation (4/6) Define Feedrates: Select feedrates Tab page (1) Deactivate Automatic compute from tools (2) Type 3000 for all feedrate (3) Select linear unit (4) Type 5000 for spindle speed (5) Select angular unit (6)
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Numerical Control Infrastructure Student Notes:



Step 2A: Machining Operation Presentation (5/6) Define Macro Motions: Select Macro Tab page (1) Activate Approach and Retract (2) - Select the Approach motion in the list - MB3 on it & select Activate - Do it again for Retract and return finishing pass Retract Define Approach Macro (3) Notice: if macro is already defined, click “remove all motion” button Select approach macro in the list Click Ramping icon Click Axial icon Double-click Axial distance and set it to 50mm (4)
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Double-click ramping motion (5) Change horizontal safety distance to 50mm (6) Click copy icon to copy this motion for all kind of approach Click save in catalog icon and validate (7) Access to Option Tab page (8) - Rename to My Macro - Add comment : “Ramping + Axial 50mm”



Copyright DASSAULT SYSTEMES



1



2



7



8 3 4 5



16



Numerical Control Infrastructure Student Notes:



Step 2A: Machining Operation Presentation (6/6) Define retract motion - Select Retract Motion in the list (1) - Click “from catalog” icon (2) - Double-click the retract motion - Click copy icon to copy this motion for all kind of retract Click OK on the bottom window to validate the operation (3)



1



Save the CATProcess as Step 2A result
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Numerical Control Infrastructure Student Notes:



Step 2B: Replay, Simulate and Analyze (1/4) Continue with the result of the Step2A or 1



Open Start_Step2B_ReplaySimulateAnalyze.CATProcess



Select Manufacturing Program.1 in the ProcessList (1)
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Replay Machining Operations using the different options of visualization - click replay icon - click forward button to visualize the tool path - click backward icon to com back at the beginning of the tool path - click play to see tool motions - change color mode by clicking on the black arrow of the following icon (2) - in the same way change replay mode to “point to point” (3) - in the same way visualize tool vectors (4)
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Numerical Control Infrastructure Student Notes:



Step 2B: Replay, Simulate and Analyze (2/4) Make a Photo of the operation - Click Photo icon Analyze the result - click anywhere on the part to have information on the picked point (1) Notice: To compute all information, go in tools/Options/Machining/Photo Video and activate “compute all information at picked point - using analyze tools - click analyze button - tag the 3 types (2) 2 - type the range for the code color (1,2,3,4,5mm) (3) - click apply button - click anywhere on the part to have information on the picked point



3
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Notice: the bottom part of the windows indicate the result of the analyze for the 3 types. Here only Remaining Material zones has been found.



Copyright DASSAULT SYSTEMES



1



19



Numerical Control Infrastructure Student Notes:



Step 2B: Replay, Simulate and Analyze (3/4) Simulate in Video mode Select Facing.1 in the ProcessList (1) Replay Machining Operations



1



-Click replay icon -Click Video icon



Notice: you can directly run video simulation using contextual menu on Manufacturing Program.1 -Click play button



Copyright DASSAULT SYSTEMES



2



Notice: you can see red zone which indicate tool collisions (2)



Copyright DASSAULT SYSTEMES



20



Numerical Control Infrastructure Student Notes:



Step 2B: Replay, Simulate and Analyze (4/4) Modify Machining Operation to avoid collision: - Edit the facing operation - Modify overhang to 35 (1) Replay operation - Click replay icon (2) - Click video icon (3) - Click Play - At the end of the simulation save the result as a CGR (4) - Associate the video result to the Machining operation - Click OK to exit
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Numerical Control Infrastructure



Aerospace Structure Part



Student Notes:



Step 3- Generate Auxiliary Operations and Create Spot Drilling and Drilling Operations



90 min



In this exercise step you will generate Auxiliary Operations and create Spot Drilling & Drilling operations:
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Auxiliary Operations: Define 3 axis machine with Rotable along A in Setup2 Add local axis Before drilling operation At the origin of the hole With Z axis equal to hole axis Reorder automatically Machining operations Generate rotations automatically in manufacturing Program.2 Insert PP word instruction (TPRINT end program) at the end of the program Create a Copy operation for pocketing and drilling operation Create manually a Machine rotation before COPY operation Spot Drilling & Drilling Operations: Create a new Manufacturing program in the setup2 Create 1 Spot drilling operation for the 4 holes with a depth of 1mm: Create drilling operation on counter bored holes Create a Machining pattern from an existing one Create a Spiral milling Operation using a existing Machining Pattern
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Numerical Control Infrastructure Student Notes:



Step 3A: Generate Auxiliary Operations (1/4) Open Start_Step3A_AuxiliaryOperations.CATProcess



Define the Setup2 Machine Tool: XYZA Select Setup2 in the ProcessList (1) Edit it Select the machine Select 3 axis machine with rotable (2) In rotary table tab page select A axis (3)
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Create a local Machining axis system before drilling operation in setup2 Select drilling tool change (4) Click “Machining axis change” icon Select as origin: center of the hole • Select point (5) Select as Z axis: hole axis • Select inner hole (6) • Invert direction if necessary • Name it LOCAL1
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Numerical Control Infrastructure Student Notes:



Step 3A: Generate Auxiliary Operations (2/4) Reorder automatically the Machining operations Define sequencing rules – it can be an administration task Select the following icon Notice: if the icon is not accessible, go in menu / Tools / Option / Nc Manufacturing / Program: Activate “ access to sequencing rules settings” (1)



1



Activate the 3 following option and select the following priority values (2) • Sort by operation: 50 • Sort by decreasing tool diameter: 40 • Sort by table angle: 90 Define Operation type priority (3) • Click « … » button • Set 90 for facing • Set 85 for Cavity Roughing • set 80 for pocketing



2 3
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Apply the rules to the full Machining Program Select following icon Select manufacturing program.2 in the PPR Click Apply (4) Change priority and make different tests (5)
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Numerical Control Infrastructure Student Notes:



Step 3A: Generate Auxiliary Operations (3/4)
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Generate automatically Rotable MB3 on Manufacturing program.2 (1) Select generate machine rotation (2)



Insert PPWord instruction: TPRINT end program Select last operation in the PPR tree Select PP instruction icon Click “Select PP words” button (3) Major Word column: • Key “tp” in filter field (4) • Press enter • Double-click TPRINT (5) Current selection field: • Add manually “end program” (6) Click apply and click close (7) Click OK
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Numerical Control Infrastructure Student Notes:



Step 3A: Generate Auxiliary Operations (4/4)



Copyright DASSAULT SYSTEMES



Create a Copy operation for pocketing and drilling operation Select the drilling operation in PPR (1) Select “copy operator instruction” Index instruction before the first tool change • Select icon (2) • select tool change D8 Rc2 N in PPR (3) No More instruction after drilling operation • Select icon (4) • select drilling operation in PPR (1) Select “Select an INDEX instruction” button and select in the tree the INDEX.1 (5) Use mirror transformation (6) Select YZ plane as mirror element Validate



4 2 6 3



1 7



Create manually a Machine rotation before COPY operation Select INDEX/NOMORE instruction in the PPR (7) Click Machine rotation icon Select “Selection” mode (8) Select shortest as rotary direction (9) Select MASTER2 as Axis system (10) Select Z axis as direction (11)
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Numerical Control Infrastructure Student Notes:



Step 3B: Create Spot Drilling and Drilling Operation (1/4) Open Start_Step3B_SpotDrillingAndDrilling.CATProcess



1



Create a new Manufacturing program in the Setup2 Create 1 Spot drilling operation for the 4 holes with a depth of 1mm: select the just created Manufacturing Program Select spot drilling operation (1) Double-click depth parameter and key 1mm (2) Select Geometry: • Use MB3 + select Feature through faces (3) • Select the 3 following faces and click search icon to find the 4 holes (4) • Click Search Circular Edges icon • Click OK
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2
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4



Select check elements: • Click the check in the geometry definition windows (5) • Select the 2 following surfaces (6) • Click ok
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7



Click Replay button (7)
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Numerical Control Infrastructure Student Notes:



Step 3B: Create Spot Drilling and Drilling Operation (2/4) Create drilling operation on counter bored hole: Select the just created spot drilling Select drilling operation (1) Select Geometry: • Select No point (2) • Select the following inner hole (3) Notice: the selected hole is part of a design pattern then all holes will be selected • Press ESC validate selection
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OM ZO



Select tool: • Select tool tab page (4) • Click external query • Key 12 in Nominal diameter (5) • Press enter • Select the 2nd tool (6) • Validate
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Replay the operation (7) Click OK
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Numerical Control Infrastructure Student Notes:



Step 3B: Create Spot Drilling and Drilling Operation (3/4) 1



Create a Machining pattern from a existing one: Open Manufacturing view (1) MB3 and select sort by pattern (2) Select the machining pattern for 4 holes (3) Copy / Paste it (“Ctrl C” / “Ctrl V”) Select the new Machining pattern (4) Double-click it to edit it Rename it to 2 Large Holes (5) Deactivate position 1 and 4 (6) • MB3 on the position of the small holes • Click deactivate the point Click OK
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4 2
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Numerical Control Infrastructure Student Notes:



Step 3B: Create Spot Drilling and Drilling Operation (4/4) Create a Spiral milling Operation using “2 large holes” machining pattern: 1



Select the last operation in the tree Select spiral milling icon (1) In the combo, select “2 Large holes” pattern (2) Select as check the top of the wall between the two holes (3) Adapt the tool, parameters and macro motions Replay (4) Click OK



2
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Numerical Control Infrastructure



Aerospace Structure Part



Student Notes:



Step 4- Generate Outputs 15 min
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In this exercise you will learn how to generate: NC data Generate APT file interactively & associate it to the program Generate one NC code file in batch mode for Setup2 using SINUMERIC 840D Post Processor Shop floor documentation
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Numerical Control Infrastructure Student Notes:



Generate Outputs (1/3) Open Start_Step4_GenerateOutput.CATProcess



1
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Generate APT file interactively & associate it to the program Select Manufacturing Program.2 in the tree (1) MB3 and select Generate NC code Interactively (2) Select ‘Associate output NC file to the program’ (3) Look in the ‘Tool motion’ & ‘Formatting’ tab pages for all options Click Execute Click close Display file (4) • Select Manufacturing Program.2 in the ProcessList • MB3 and select Display NC file
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Numerical Control Infrastructure Student Notes:



Generate Outputs (2/3) Generate one NC code file in batch mode for Setup2 using SINUMERIC 840D Post Processor Select generate output in batch mode icon Select Part Operations (1) Select Setup2 (2) Select NC code (3) Select one file… ‘for all selected programs’ (4) Look in the ‘Tool motion’ and ‘Formatting’ tab pages for all options (5) Check in NC Code tab page that you use the good Post Processor (SINUMERIC 840D) (6) Notice: if you have defined it in the Part Operation, the system select it automatically in this dialog box Notice: if you have no PP or if you don’t find the SINUMERIC 840D PP, go in Tools/option menu and in Machining/Outputs, select CENIT for example (7) Activate ‘Save input CATProcess’ (8) Click Execute Click cancel
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Numerical Control Infrastructure Student Notes:



Generate Outputs (3/3) Generate default Shop floor documentation Click “generate documentation icon” Key “doc” as Main file name (1) Change path if necessary (2) Notice: if the script path is not defined, click browse button and select in CATIA installation directory: ..\intel_a\Startup\Manufacturing\Documentation\MachiningDocument.CATScript (3) Click OK Click close Open the file and navigate using the hyperlinks (4)
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See Result in End_MasterEX_AerospacePart.CATProcess
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Numerical Control Infrastructure



Aerospace Structure Part



Student Notes:



AdvEx 00- Import APT Source File and Tool Path Modification 30 min
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In this exercise you will: Import finishin.APTSource file in the CATProcess Modify “APT Import 18” tool path Insert New CATPart in NC Assembly Setup2.CATProduct to store added geometry Extract tool and tool axis of “APT Import 18” in “Added geometry” Part
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Numerical Control Infrastructure



Import APT Source File and Tool Path Modification (1/3)



Student Notes:



Open Start_AdvEx00_ImportAPT.CATProcess



Import finishin.APTSource file Create a new Machining Program in the 2nd PO Select it Select Import APT file icon Click “Input file” button Select the finishing. APT Source file from Data
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Replay the Manufacturing Program Reorganize Program: Delete the unnecessary elements (the 3 first one for example) Reorder operation if necessary with CUT/PASTE or Drag and Drop
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Numerical Control Infrastructure Student Notes:



Import APT Source File and Tool Path Modification (2/3) Modify “APT Import 9” tool path Lock all the operations (1): • Select the last manufacturing program • MB3 on it and select “lock children” Select “APT Import 9” tool path Select point modification (2) Remove the 8 first points • Click “between 2 points” icon (3) • Select the 2 indicated point on the tool path (4) • Click cut icon (5) Move new first point to about 20 mm • Click “between 2 points” icon again to deactivate the function (3) • Select indicated point (6) • Move the green arrow to around 20 mm (7) • Click “translate point” icon (8) Click OK to validate modifications (9) • “open” appear near tool path in the tree
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Numerical Control Infrastructure Student Notes:



Import APT Source File and Tool Path Modification (3/3) Insert New CATPart in NC_Assembly_Setup2.CATProduct to store added geometry Select NC Assembly Setup2.CATProduct in ProductList MB3 + open in new window Add new Part Rename it “Added geometry” Save the Part and the product Close the CATProduct In the Process windows check that a new part has been added in ProductList under NC_Assembly_Setup2
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Extract tool and tool axis of “APT Import 9” in “Added geometry” Part Select “APT Import 18” tool path Click Create geometries icon in Tool Path Management toolbar (1) Select destination field in the dialog box (2) Select Added geometry CATPart in the PPR tree (3) Click full tool path button (4) Tag axes and tools (5) Press Apply (6)
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See Result in End_AdvEx00_ImportAPT.CATProcess
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Numerical Control Infrastructure



Aerospace Structure Part



Student Notes:



AdvEx 01- Import V4 NC data (NCMill / NCLathe) 30 min
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In this exercise you will: Create a Product Structure which will allow you to import NC SET from V4, use Removal material simulation tools and add V5 Machining operations inside the V4 operations Import V4 NCMILL Set, Associate NC data and import Apt file
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Numerical Control Infrastructure



Import V4 NC data (NCMill / NCLathe)- (1/2)



Student Notes:



REVIEW + Replay (visualisation Only): 1- Create the Product Structure: Insert V4 Model 2- Go in NC Manufacturing review Workbench 3- Import Roughing NCMILL SET



4- Associate it Roughing Apt file 5- Edit the operation have a look on the parameters, the geometry, etc
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6- Replay on last operation
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Numerical Control Infrastructure



Import V4 NC data (NCMill / NCLathe)- (2/2)



Student Notes:



SIMULATE, ANALYZE, Add V5 Operation 1- Go back on the product 2- Create 4 new parts 1 for the Design Part 1 for the Stock 1 for the fixtures 1 for the Added NC Geometry
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3- Copy / paste as result SOL87 in one of the CATPart (Stock) SOL474 to SOL477 & 1448 in an other one (Fixtures) SOL1449 in an other one (Design part)



4- Save the Product and the parts 5- Come back in Manufacturing Workbench 6- Define the PO like in the first steps (stock, part, fixtures, etc) 7- You can now Simulate the material removal and analyze the result 8- You can add a V5 machining operation between 2 V4 operations See Result in End_AdvEx01_ImportV4.CATProcess
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Numerical Control Infrastructure



Aerospace Structure Part



Student Notes:



AdvEx 02- Machining Process Creation and Instantiation 30 min
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In this exercise you will: Create a generic machining processes (with check) Find Holes Apply the Machining Process on the holes
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Numerical Control Infrastructure



Machining Process Creation and Instantiation



Student Notes:



Open Start_AdvEx02_MachiningProcessses.CATProcess



Open the Manufacturing Process view Create a new Machining Process (name it generic Counterbore hole) Create a generic Machining Process for drilling Cycle: Create Spot drilling; drilling, counterboring, tapping Operations Define Tool Query in the Tool replacement Catalog Spot drilling: nominal diameter 
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Part Design Features Recognition CATIA V5 Training 

Jan 19, 2009 - Students attending this course should have knowledge of CATIA V5. Fundamentals .... shaft, groove), as well as dress-up features (fillet and ...
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Mold Tooling Design CATIA V5 Training 

Jan 19, 2009 - EXERCISE BOOK ... Master Exercise (2): Creating Mold Components. 8. Do It Yourself. 9. Master Exercise (3): Creating Injection Features. 10.
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Part Design Features Recognition CATIA V5 Training 

Jan 19, 2009 - Performing Manual Feature Recognition. 15 .... Manual FR allows to recognize a large range of feature ... Fillet (rolling ball, constant radius).
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Imagine and Shape CATIA V5 Training 

Jan 19, 2009 - Students attending this course should be familiar with the CATIA ... More Exercises for Practice ...... Pick: Projects vertices onto selected edge,.










 


[image: alt]





programme de la formation public : catia v5 infrastructure 

v v Contenu : â€¢ PrÃ©sentation de l'environnement. â€¢ CrÃ©ation de la phase usinage et des programmes de fabrication. â€¢ Description des opÃ©rations d'usinage. â€¢ PrÃ©sentation des macros et crÃ©ation des catalogues macros. â€¢ DÃ©finition des ou
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ASSEMBLAGE sous CATIA V5 

ASSEMBLAGE sous CATIA V5. 1. L.LEVREL. Assemblage sous catia V5 R14.doc. DÃ©marrer -> Conception mÃ©canique -> Assembly Design pour lancer l'atelier.Missing:
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CATIA V5 Analysis 

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 V5 Fundamentals - MAFIADOC.COM 

Each case study contains a set of model requirements, known as the design intent. The first case study does not contain a design intent because you are not ...Missing:
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CATIA V5 Fundamentals 

Aug 19, 2008 - August 2008 .... Individual case studies are used as building blocks towards the completion of a final .... CATIA V5 is specifically designed for the Windows operating environment, and ..... The documentation may also be installed on a
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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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Aerospace Sheet Metal Design CATIA V5 Training .fr 

Jan 19, 2009 - Design. Assembly Design. â–« General Check options as shown on illustration. Aerospace Sheet Metal. Set options as shown on illustration ...
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CATIA V5 Analysis 
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