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Week 2 ï Lecture 

3D Part Design 
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Lecture Topics 

ÅProduct Lifecycle Process Review 

ÅDetailed Product Engineering 

ÅChallenges and Purpose 

ÅEvolution of CAD 

ÅGeneral 3D Design Concepts 

ÅCase Study Examples 
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Product Engineering 

ÅProduct engineering following conceptual 

design is responsible for the continued 

development of the concept to a full 

technically complete design. 
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Product Engineering 

ÅInputs 
ïConceptual Design Data 

ïProject / Design Requirements 

ïReference Data 
 

ÅOutputs 
ïTechnical Complete Product Design 

ïDesign Data for Manufacturing 

ïBill of Materials (BOM) 

Product 
Engineering 
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Product Engineering Challenges 

ÅProject Schedules 
 

ÅDesign Cost 
 

ÅProduct Quality 
 

ÅAddressing Requirements 
 

ÅChanges (All Types) 
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Product Cost vs. Time 
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Rule of Ten 

ÅThe ñRule of Tenò specifies that it costs 10 

times more for an engineering change at the 

next phase. 

Time of Change Cost of Change 

During Design X 

During Design Testing 10 X 

During Process Planning 100 X 

During Test Production 1,000 X 

During Final Production 10,000 X 
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Software Tools Used 

ÅCAx 
ïComputer Aided Design (CAD) 

ïComputer Aided Manufacturing (CAM) 

ïComputer Aided Engineering (CAE) 
 

ÅPLM 
ïProduct Lifecycle Management (PLM) 

ïProduct Data Management (PDM) 

ïManagement of companies intellectual virtual product assets 
 

ÅERP 
ïEnterprise Resource Planning (ERP) 

ïManagement of companies deliverable physical product assets 
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Evolution of Design Tools (CAD) 
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What is 3D Modeling 

ÅCreation of a digital model of the real 

physical object. 
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3D Downstream Benefits (1 of 3) 

ÅCNC Manufacturing 
ïProgramming of Computer Numerical 

Control (CNC) manufacturing 

equipment from 3D model geometry to 

automate manufacturing of production 

components. 
 

ÅRapid Prototyping 
ï3D printing of physical prototype 

models from 3D model geometry. 



ME 24-688 Introduction to CAD/CAE Tools 

3D Downstream Benefits (2 of 3) 

ÅAutomation 
ïFully automated process with low 

overhead for creating product 

configurations and design 

personalization's for clients. 
 

ÅDesign Detail and Form 
ïAbility to design and communicate 

complex objects that are almost 

impossible to do without 3D design. 
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3D Downstream Benefits (3 of 3) 

ÅVisualization 
ïLeveraging of 3D design models for 

creating realistic visualizations for 

communicating designs. 
 

ÅSimulation / Analysis 
ïAbility to analysis 3D design models 

early and often in the design cycle to 

optimize the design and identify defects 

without physical components. 
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Autodesk Inventor 

ÅAutodesk Inventor 3D mechanical design 

software includes CAD productivity and 

design communication tools.  The Inventor 

model is a detail 3D digital prototype that 

can validate the form, fit, and function of a 

design. 



ME 24-688 Introduction to CAD/CAE Tools 

File Types and Relationships 

ÅPart Files (IPT) 

ÅAssembly Files (IAM) 

ÅDrawing Files (DWG / IDW) 
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Parametric Modeling 

ÅA parametric model is a 3D model that is 

controlled and driven by geometric 

relationships and dimensional values. 
 

ÅWith a parametric model, you can change a 

value of a feature and the part model is 

adjusted according to that value and existing 

geometric constraints. 
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Progression of a Parametric Model 

1. Initial Sketch 

2. Base Sketch Feature 

3. Secondary Sketches 

4. Secondary Feature from Sketch 

5. Add Placed Features 

6. Parametric Change with Update 
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Solid Model vs. Surface Model 

Solid Model Surface Model 
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Guidelines 

ÅStart your 3D model like you would if you 

where making it from real materials in most 

cases. 
 

ÅCreate the model to the perfect world 

conditions with no tolerances. 
 

ÅCapture all elements of the model to create 

a digital version of the real component. 
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Gefit Livernois Engineering - Case Study 

ñBy showing Inventor presentations to 

our international customers we donôt 

have to explain what weôre doingðthey 

can see it on the screen.  Inventor 

presentations remove the language 

barrier. Over 50% of our customers 

reside outside the US.ò  

 
Larry Schester 

Mechanical Design Supervisor 

Gefit Livernois Engineering, LLC 

United States 

Challenge 

Improve Livernois competitive strength in designing machines for the heat 

exchange equipment market while improving design accuracy and 

decreasing time to delivery. 

Results 

Å 10% fewer errors overall 

 

Å Maintained productivity level 

despite 20% staff reduction 

 

Å 30% reduction in re-work 

time; 10% overall cost savings 

on new semi-automatic core 

builder 

 

Å Won contract in part by 

presenting customer designs 

in 3D with Inventor 
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Brokk AB - Case Study 

ñThe number of design errors has 

decreased substantially since we started 

to design with Inventor.ò  

 
Anders Norberg 

Design Manager 

Brokk AB 

Sweden 

Challenge 

Build more innovation into products, improve product quality, and get to 

market faster than competition. 

Results 

Å Reduced time to market 

by 30%. 

 

Å Reduced physical prototypes 

from 4 to 2. 
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Computer-Cluster Projects (CP2) 
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Cluster Project 1 

ÅGuided instructions for modeling clevis 

mount part. 
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Cluster Project 2 

ÅGuided instructions for modeling flange 

manifold part. 
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Cluster Project 3 

ÅGuided instructions for modeling air cover 

part. 
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Problem Set Assignment 

ÅModel and provide volume of following part. 
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Demo Topics 
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File Types 

Assembly files: *.iam files reference part files and are 
referenced by drawing files. 

Part files: *.ipt files are referenced by assembly files 
and drawing files. 

Drawing files: *.dwg files reference assembly files and 
part files. 

Inventor Drawing files: *.idw files are interchangeable 
with *.dwg files in Inventor and reference assembly and 
part files. 
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User Interface 
  

  

Application Menu  

Quick Access Toolbar 

Ribbon  

Ribbon Tabs  

ViewCube 

Navigation Bar 

Browser 

3D Indicator 

Graphics Window 
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Browser 

Model Browser Assembly Browser 


