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Introduction to Unigraphics CAD/CAE/
CAM System 

Computer Aided Design 



Integrated CAD/CAE/CAM Systems 

•  Professional CAD/CAE/CAM Tools 
–  Unigraphics NX (Electronic Data Systems Corp - EDS) 
–  CATIA (Dassault Systems - IBM) 
–  Pro/ENGINEER (PTC) 
–  I-DEAS (EDS) 

•  Other CAD and Graphics Packages 
–  AutoCAD Mechanical Desktop / Inventor 
–  SolidWorks (Dassault Systems - CATIA) 
–  Solid Edge (EDS – UG NX) 
–  MicroStation  
–  Intergraph 



Unigraphics NX 

•  A full spectrum design modeling, analysis, simulation 
and manufacturing CAD/CAE/CAM software from 
Unigraphics Solutions 

• One of the older and well-established CAD/CAE/
CAM system. 

•  A software of choice for a wide variety of 
applications, especially in automotive and aerospace 
product development. 



Unigraphics NX 
Automotive & Aerospace 
Virtual Product  
Development Process  



Solid Edge 

  SolidWorks equivalent to UG NX 
  Powerful modeling tools  
  Integrated design management  
  Productivity for large assemblies  
  Ease of adoption  
  Model faster  
  Eliminate errors with engineering aids  
  Drafting tools  
  Unmatched interoperability   
  Design-through-manufacturing  



PACE - Partners for the Advancement of 
CAD/CAM/CAE Education 
  To integrate 3-D solid modeling and other parametrics-based CAD/
CAM/CAE applications (Unigraphics-related) into the curricula  
of strategically selected academic institutions worldwide (1999-) 

  Participating Industry 
•  General Motors Corp.,  
•  Sun Microsystems, and  
•  EDS  

  Donations  
•  computer-aided design, manufacturing, and engineering 

software  
~  Unigraphics, IDEAS, SolidEdge  

•  hardware (Sun workstations) and  
•  training to universities 
•  automotive parts, and  
•  collaborative industry projects for students.  



EcoCAR HEV Design and Analysis Using Unigraphics NX 

Integrating the GM 2-Mode Transmission into the EcoCAR 
Design Team: David Robinson, Degnan Hembroff and Michael Versteeg 



University of Victoria, B.C. Canada 





EcoCAR HEV Design and Analysis Using Unigraphics NX 
2-Mode AWD Plug-in Hybrid Vehicle Battery Pack Design 
Electrical Team: Jonathan Cronk, Dian Ross, & Mechanical Team: Ian Lougheed 

Battery Envelope 
.2205 m3 for 20 kWh 

Cargo Envelope (for 
Emissions measurement 
equipment) 

Stock VUE muffler 
location 



EcoCAR HEV Design and Analysis 
Electric	
  Rear	
  Wheel	
  Drive	
  Gearbox	
  	
  
Adam Binley, Jake Soepber, Kyle McWilliam, Bryce Donnelly, Yoshua Ichihashi & Sean Walsh 



EcoCAR HEV 
Design and 
Analysis Using 
Unigraphics NX 

UG – (IGES) - SolidWorks 





GM 2.4 L EcoTec 
E85 Fuel 

GM 2-Mode FWD 
Transmission 

UQM PowerPhase 
125kW 

Rear Traction Motor 

A123 21kW-hr  
HV Battery Pack 



  Course Webpage:  
Unigraphics NX Tutorials and Related Documents 

   NX CAST 6 - A Comprehensive NX CAST 6 Tutorial  
•  Available on the PCs with UGS NX 6 
•  CD of NX CAST 6 Available  

  NX5 for Engineering Design - A Complete Tutorial  
   (M. C. Leu and A. Joshi, Missouri Univ of Sci. & Tech.) 
•  Introduction  
•  Getting Started  
•  Form Features  
•  Feature Operations  
•  Drafting  

  Unigraphics NX 6.0 Tutorial Update (Daniel Prescott) 
  Unigraphics NX 6 Tips &Recommended EcoCAR CAD Procedures (D. 

Prescott) 

•   Sketching  
•   Freeform Feature  
•   Assembly Modeling  
•   Manufacturing  
•   Finite Element Analysis  



 Parametric Modeling with UGS NX 6 Book (by Randy H. Shih, 
from SDC) 
•  Table of Contents 
•  Sample Chapter 2 - Parametric Modeling Fundamentals 

  NX6 Modeling Tutorial by John K. Layer (2008-8-26) 
  Explanation of Buttons Used for Sketching in Unigraphics 
  UGS NX Drafting Tutorial (Michigan Tech Univ) 
  NX Advanced FEM (Version NX 5) (Siemens) 
  Team center Visualization Concept Desktop Hands-on Tutorial 

(UGS) 
  UGS Open and API Programming  
  NX5 Review Article: Jeffrey Rowe, “CAD/CAM/CAE solution 

from Siemens PLM Software is primed for production,” 
Cadalyst, Nov 1, 2007 

  GM X Challenge UG Discussion (R. Salmon, GM Vehicle 
Modeling, Available to EcoCAR Members Controlled Page) 



























Assembly Relations 



Assembly and Exploded View 


