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CATIA V5 Mechanical Design Expert - Master Project: Mobile Phone



Master Project



Student Notes:



Mobile Phone 100 min



The objectives of this project are to create the bottom case of a mobile phone using strategies learned in this course, modify the design, and perform a draft analysis on it. By the end of this Project you will be able to:
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Design the battery reservation space Design the Bottom case Modify the design to study the impact of modification on the part Analyze the design and modify the part so that it can be manufactured
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CATIA V5 Mechanical Design Expert - Master Project: Mobile Phone



Master Project: Overview (1/3)



Student Notes:



The following is a list of the steps that are required to complete the master project: 1. Design the battery reservation space.



Copyright DASSAULT SYSTEMES



• Create the part corresponding to the battery reservation volume. This body will be copied into the bottom case part. • Design Intent: The shape is defined by the provided split surface. The sides must have 3°draft applied. A 1mm fillet must be applied to the top edges.
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CATIA V5 Mechanical Design Expert - Master Project: Mobile Phone



Master Project: Overview (2/3)



Student Notes:



2. Design the bottom case. • •



Create the geometry of the bottom case. Design Intent: Use the provided style volume surface to create the base solid. Use Boolean operations to create the internal and external geometry. Apply appropriate draft. A parameter must be created to control the length of the model.



3. Modify the design. Make changes to the linked geometry. Design Intent: Make changes to the battery reservation volume. Make changes to the internal and external geometry.
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• •
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CATIA V5 Mechanical Design Expert - Master Project: Mobile Phone



Master Project: Overview (3/3)



Student Notes:



4. Analyze and modify the design. Perform draft analysis. Design Intent: Draft should be applied to the appropriate faces. Sufficient draft should be applied to eject the part from a mold.
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• •



Copyright DASSAULT SYSTEMES



B-4



CATIA V5 Mechanical Design Expert - Master Project: Mobile Phone



Master Project: Overview Recap



Student Notes:



Design the battery reservation space Design the bottom case Modify the design
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Analyze and modify the design



Copyright DASSAULT SYSTEMES



B-5



CATIA V5 Mechanical Design Expert - Master Project: Mobile Phone



Master Project : Battery Reservation Space



Student Notes:



Mobile Phone 10 min



The objective of this step is to create the part corresponding to the battery reservation volume, in order to reuse this volume in the phone part. High-level instruction for this exercise is provided. By the end of this step, you will be able to:
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Create a pad from input elements Apply Draft Apply Fillet
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CATIA V5 Mechanical Design Expert - Master Project: Mobile Phone Student Notes:



Master Project: Battery Reservation Space (1/3) Here is a list of required tasks to guide you: 1. Open the part Bottom_Case_Battery_Container_Shape_ Step_1.CATPart.



Split.1 Plane.6



2. Create a pad.
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• Create a pad from the surface Split.1 up to the plane Plane.6, in the PartBody.
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CATIA V5 Mechanical Design Expert - Master Project: Mobile Phone Student Notes:



Master Project: Battery Reservation Space (2/3) Here is a list of required tasks to guide you (continued):



Neutral Element



3. Create draft. • Create a 3°draft on the face shown, using the top face as the neutral element.
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Face to Draft
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CATIA V5 Mechanical Design Expert - Master Project: Mobile Phone



Master Project: Battery Reservation Space (3/3)



Student Notes:



Here is a list of required tasks to guide you (continued): 4.



Create a fillet. •



Keep the file open for the next step.
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5.



Create a 1 mm fillet on the top face edges.
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CATIA V5 Mechanical Design Expert - Master Project: Mobile Phone



Master Project: Battery Reservation Space



Student Notes:
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Create a pad from input elements Apply Draft Apply Fillet
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CATIA V5 Mechanical Design Expert - Master Project: Mobile Phone



Master Project : Mobile Phone Bottom Case



Student Notes:



Mobile Phone 60 min



The objective of this step is to create the main shape of the phone in a separate file from the battery reservation. High-level instruction for this exercise is provided.
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By the end of this step, you will be able to: Design the external shape. Import the battery reservation space and remove it from the external shape. Design the inner shape. Design the interactive board and remove it from the inner shape . Trim the above result from the external shape. Design the lip and assemble it to the external shape. Assemble the external shape to the PartBody.
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CATIA V5 Mechanical Design Expert - Master Project: Mobile Phone



Master Project: Mobile Phone Bottom Case (1/20)



Student Notes:



Continue with the part created in step 1. If you did not complete step 1, use Bottom_Case_Battery_Container_Shape_Step _2.CATPart from the Bottom_Case_Step_2 folder. Here is a list of required tasks to guide you: 1. Open the part Bottom_Case_Step_2.1.CATPart. 2. Create the external shape.
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• Create the External Shape body to store the features that you will create. • In this body, create a close surface feature using the surface called Style Volume. • Hide the Style Volume surface.
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CATIA V5 Mechanical Design Expert - Master Project: Mobile Phone



Master Project: Mobile Phone Bottom Case (2/20)



Student Notes:



Here is a list of required tasks to guide you (continued): 3. Create the battery space.
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• Copy the PartBody of the battery reservation volume. • In the Bottom_Case_Battery_Container_Shape _step_2.1.CATPart, paste As Result With Link using Paste Special. • Rename the resulting body [Battery_Space].
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CATIA V5 Mechanical Design Expert - Master Project: Mobile Phone



Master Project: Mobile Phone Bottom Case (3/20)



Student Notes:



Here is a list of required tasks to guide you (continued): 3. Create the battery space (continued).
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• Remove the Battery_Space body from the External Shape body using a Boolean operation.
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CATIA V5 Mechanical Design Expert - Master Project: Mobile Phone



Master Project: Mobile Phone Bottom Case (4/20)



Student Notes:



To help, here is a list of required tasks (continued): 4. Create a shell and a fillet.
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• Create a 1mm shell on the external shape. • Create a 0.3mm fillet on the edge shown.
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CATIA V5 Mechanical Design Expert - Master Project: Mobile Phone Student Notes:



Master Project: Mobile Phone Bottom Case (5/20) To help, here is a list of required tasks (continued): If you did not complete the first four tasks, use Bottom_Case_Step_2.2.CATPart from the Bottom_Case_Step_2 folder. Click Edit > Links to load and open the linked part.



Plane



5. Design the inner shape.
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• In the Construction Elements geometrical set, create a 44mm offset plane from YZ plane. • On this plane, create the a sketch using the Y axis as the horizontal axis. • Insert a new body called Inner Shape. • In this body, create a 1mm pad using the sketched profile.



Copyright DASSAULT SYSTEMES



B-16



CATIA V5 Mechanical Design Expert - Master Project: Mobile Phone



Master Project: Mobile Phone Bottom Case (6/20) To help, here is a list of required tasks (continued):



Student Notes:



Plane



5. Design the inner shape (continued).
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• Create a plane offset from XY plane at a distance of 1.5 mm. • Apply draft of 1deg. Use the new plane as the neutral element. • Apply tri-tangent fillet by removing the face shown.
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CATIA V5 Mechanical Design Expert - Master Project: Mobile Phone



Master Project: Mobile Phone Bottom Case (7/20)



Student Notes:



To help, here is a list of required tasks (continued):



5. Design the inner shape (continued). • Create a sketch on the XY plane in the Construction Elements body. • Create a plane offset below the XY plane at a distance of 2.5 mm in the Construction Elements body. • In Inner Shape body, create a pad of 12mm using the sketch just created.Use the plane just created as one of the limit for the pad.
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Plane
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CATIA V5 Mechanical Design Expert - Master Project: Mobile Phone Student Notes:



Master Project: Mobile Phone Bottom Case (8/20) To help, here is a list of required tasks (continued): 5. Design the inner shape (continued). • Apply a draft of 1°to the faces shown. • Create a sketch consisting of points in the Construction Elements body on the XY Plane. • Create a user pattern of the pad and draft in the Inner Shape body using the sketch.
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Point.3
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Point.1



Point.2
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CATIA V5 Mechanical Design Expert - Master Project: Mobile Phone Student Notes:



Master Project: Mobile Phone Bottom Case (9/20) To help, here is a list of required tasks (continued): 5. Design the inner shape (continued).



Sketch
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• Create a sketch in the Construction Elements body on the YZ plane. • Create a pocket in the Inner Shape body using the sketch.
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CATIA V5 Mechanical Design Expert - Master Project: Mobile Phone



Master Project: Mobile Phone Bottom Case (10/20)



Student Notes:



To help, here is a list of required tasks (continued): 5. Design the inner shape (continued).
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• Create a draft of 1°. Select the previously created plane, which was offset from the XY plane by 1.5 mm, as the neutral element. • Create an edge fillet of 0.3 mm.
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CATIA V5 Mechanical Design Expert - Master Project: Mobile Phone Student Notes:



Master Project: Mobile Phone Bottom Case (11/20) To help, here is a list of required tasks (continued): If you did not complete the first five tasks, use Bottom_Case_Step_2.3.CATPart from the Bottom_Case_Step_2 folder. Click Edit > Links to load and open the linked part.



Sketch



6. Design the interactive board. • Create a sketch in the XY plane in the Construction Elements body . • Insert a new body called Interactive_Board. • Create a pad using the sketch up to plane referencing the plane that was offset from XY by 2.5 mm.
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Plane
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CATIA V5 Mechanical Design Expert - Master Project: Mobile Phone



Master Project: Mobile Phone Bottom Case (12/20) To help, here is a list of required tasks (continued):



Student Notes:



Interactive_Board



6. Design the interactive board (continued). • Using the Boolean remove operation to remove the Interactive_Board body from the Inner Shape body.
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Inner Shape
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CATIA V5 Mechanical Design Expert - Master Project: Mobile Phone



Master Project: Mobile Phone Bottom Case (13/20)



Student Notes:



To help, here is a list of required tasks (continued): 6. Design the interactive board (continued).
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• Using the Boolean trim operation to trim the Inner Shape body with respect to the External Shape body. Select 6 faces to remove.
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CATIA V5 Mechanical Design Expert - Master Project: Mobile Phone



Master Project: Mobile Phone Bottom Case (14/20)



Student Notes:



To help, here is a list of required tasks (continued): 6. Design the interactive board (continued).
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• Apply edge fillets of 0.3 mm to the external shape part.
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CATIA V5 Mechanical Design Expert - Master Project: Mobile Phone



Master Project: Mobile Phone Bottom Case (15/20)



Student Notes:



To help, here is a list of required tasks (continued): If you did not complete the first six tasks, use Bottom_Case_Step_2.4.CATPart from the Bottom_Case_Step_2 folder. Click Edit > Links to load and open the linked part.



7. Design the interactive board.
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• Insert a new body called Lip. • Create a sketch on the ZX plane.This sketch is used as the profile for the slot. • Create a sketch by projecting the outer edge on to it. This will be used as the center curve for the slot.
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CATIA V5 Mechanical Design Expert - Master Project: Mobile Phone



Master Project: Mobile Phone Bottom Case (16/20)



Student Notes:



To help, here is a list of required tasks (continued): 7. Design the interactive board (continued).
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• Create a slot using the sketches created. • Apply draft of 1°to the faces of the slot.
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CATIA V5 Mechanical Design Expert - Master Project: Mobile Phone Student Notes:



Master Project: Mobile Phone Bottom Case (17/20) To help, here is a list of required tasks (continued): 7. Design the interactive board (continued).



External shape



• Assemble the LIP body with the external shape body.
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Lip
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CATIA V5 Mechanical Design Expert - Master Project: Mobile Phone Student Notes:



Master Project: Mobile Phone Bottom Case (18/20) To help, here is a list of required tasks (continued): 8. Create stiffeners. • Create plane offset by 120 mm from the YZ plane. Apply a formula between the offset distance for the plane and the sketch length from the user pattern. • Create a sketch for the stiffener on it.



Copyright DASSAULT SYSTEMES



Plane Sketch for Stiffener
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CATIA V5 Mechanical Design Expert - Master Project: Mobile Phone



Master Project: Mobile Phone Bottom Case (19/20)



Student Notes:



To help, here is a list of required tasks (continued): 8. Create stiffeners (continued).
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• Create a stiffener with a thickness of 0.7 mm from the sketch. • Apply a draft of 1°to the stiffener.
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CATIA V5 Mechanical Design Expert - Master Project: Mobile Phone



Master Project: Mobile Phone Bottom Case (20/20)



Student Notes:



To help, here is a list of required tasks (continued):



8.



Create stiffeners (continued). • Create a mirror of the stiffener and draft about the ZX plane.



9.



Assemble the External Shape body with the PartBody using Boolean operations.
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• Open Bottom_Case_End_Step_2_Final.CATPart. Your Final design should look like this part. Click Edit > Links to load and open the linked part.
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CATIA V5 Mechanical Design Expert - Master Project: Mobile Phone



Master Project: Mobile Phone Bottom Case Recap



Student Notes:
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Design the external shape. Import the battery reservation space and remove it from the external shape. Design the inner shape. Design the interactive board and remove it from the inner shape . Trim the above result from the external shape. Design the lip and assemble it to the external shape. Assemble the external shape to the PartBody.
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CATIA V5 Mechanical Design Expert - Master Project: Mobile Phone



Master Project : Modifying the Design



Student Notes:



Mobile Phone 20 min



The objective of this step is to modify the design of the part. High-level instruction for this exercise is provided.



By the end of this step, you will be able to:



Copyright DASSAULT SYSTEMES



• Modify the dress-up features on the battery reservation space. • Apply modifications to the bottom case. • Modify the position of the pad. • Modify the position of stiffeners.
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CATIA V5 Mechanical Design Expert - Master Project: Mobile Phone



Master Project: Modifying the Design (1/4)



Student Notes:



Continue with the parts used in step 2. If you did not complete step 2, use Bottom_Case_End_Step_3_Modify.CATPart from the Bottom_Case_Step_3 folder. Click Edit > Links to load and open Bottom_Case_Battery_Container_Shape_step_3_Modify.CATP art. Here is a list of required tasks to guide you: 1. Open the part containing the bottom case battery shape. 2. Modify the battery shape.
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• Apply thickness of 0.3 mm to the two faces shown. • Modify the edge fillet from initial value of 1 mm to 0.5mm. • Hide the Style Volume surface.
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CATIA V5 Mechanical Design Expert - Master Project: Mobile Phone



Master Project: Modifying the Design (2/4)



Student Notes:



Here is a list of required tasks to guide you (continued): 3. Update the mobile phone bottom case.
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• Activate the part containing the mobile phone bottom case. • Update the part to take into account the modifications in the linked part.
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CATIA V5 Mechanical Design Expert - Master Project: Mobile Phone



Master Project: Modifying the Design (3/4)



Student Notes:



Here is a list of required tasks to guide you (continued): 4. Move reference planes.
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• Move this plane from initial offset value of 44 mm to new value of 32 mm.
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CATIA V5 Mechanical Design Expert - Master Project: Mobile Phone



Master Project: Modifying the Design (4/4)



Student Notes:



Here is a list of required tasks to guide you (continued): 4. Move reference planes (continued).
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a. Similarly modify the plane on which stiffeners are created. Move the plane from initial value of 120 mm to 100 mm by modifying the formula.
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CATIA V5 Mechanical Design Expert - Master Project: Mobile Phone



Master Project: Modifying the Design Recap



Student Notes:
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Modify the dress-up features on the battery reservation space Apply modifications to the bottom case Modify the position of the pad Modify the position of stiffeners
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CATIA V5 Mechanical Design Expert - Master Project: Mobile Phone



Master Project: Analyze and Modify the Design



Student Notes:



Mobile Phone 20 min



The objective of this step is to perform draft analyses on the part and update accordingly. High-level instruction for this exercise is provided.



By the end of this step, you will be able to:
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• Perform draft analysis. • Check whether any draft is applied. • Apply draft. • Modify the design according to draft analysis. • Re-perform the draft analysis.
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CATIA V5 Mechanical Design Expert - Master Project: Mobile Phone



Master Project: Analyze and Modify the Design (1/3)



Student Notes:



Continue with the parts used in step 3. If you did not complete step 2, use Bottom_case_End_Step_4_Analyze.CATPart from the Bottom_Case_Step_4 folder. Click Edit > Links to load and open Bottom_Case_Battery_Container_Shape_step_4_ Modify.CATPart. Here is a list of required tasks to guide you: 1. Open the part containing the bottom case battery shape.
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2. Perform a draft analysis. • Select the face shown to perform draft analysis. • Select the Draft Analysis icon from Analysis toolbar. Make sure that Material mode is on. • Notice that no draft has been applied to the selected face.
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CATIA V5 Mechanical Design Expert - Master Project: Mobile Phone



Master Project: Analyze and Modify the Design (2/3)



Student Notes:



Here is a list of required tasks to guide you (continued): 3.



Create draft. •
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•



Since no draft is applied ,apply a draft of 1°to the side faces of pad in Interactive body. Select the plane previously created offset from the XY plane by 2.5 mm as the neutral element.
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CATIA V5 Mechanical Design Expert - Master Project: Mobile Phone



Master Project: Analyze and Modify the Design (3/3)



Student Notes:



Here is a list of required tasks to guide you (continued): 3. Perform a draft analysis again.
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• Select the face shown to perform draft analysis. • Select the Draft Analysis icon from Analysis toolbar. Make sure that Material mode is on. • This draft of 1°is not sufficient to withdraw the part. To enable withdrawal, modify draft value from 1°to 3°. • Now re-perform the draft analysis. Observe that there is color change in the face selected
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CATIA V5 Mechanical Design Expert - Master Project: Mobile Phone



Master Project: Analyze and Modify the Design Recap



Student Notes:
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Perform draft analysis Check whether any draft is applied Apply draft Modify the design according to draft analysis Re-perform the draft analysis
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