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Overview
• Graphics Communication in the Design Process
• Engineering Design Process: 

• Ideation
• Refinement
• Design Review
• Implementation
• Product Data Control

• Conventions and Standards
• Graphics Communication Technologies – CAD 



What is Graphics Communication? 
An effective means of communicating technical ideas and 
problem solutions. 

Graphics Communication involves using engineering 
drawings and models as a language, a clear, precise 
language with definite rules that must be mastered if you 
are to be successful in engineering design. 

Visualize Sketch Model Detailing



Engineering Design Process
Engineering Design Process is one of the processes 
normally associated with the entire business or enterprise, 
from receipt of the order or product idea, to maintenance of 
the product, and all the states in between. 

Three types of Graphic Engineering Design Processes:
Linear Engineering
Model-Centered Engineering Design
Collaborative Engineering



Linear Engineering Design
Linear Engineering 
Design is divided into 
to six-steps and 
moves sequentially; 
however if problems are 
encountered the 
process may return to a 
previous step.  The 
repetitive process is 
called an iteration or 
looping. 

1. Problem 
Identification

2. Preliminary 
Ideas

3. Design 
Refinement

4. Analysis

5. Optimization

6. Documentation



Modeled – Centered Engineering Design
It is a non-linear 
team approach to 
design that brings 
together the input, 
processes, and 
output elements 
necessary to 
produce a product. 
Generally executed 
in the final results of 
the design process to 
produce a product or 
system. 



Collaborative Engineering Design
Evolved from model-centered 

engineering.
The development of e-mail, 

groupware, video 
conferencing, and chat 
rooms has been important in 
the development of 
collaborative engineering. 
It is fundamentally a 

product-centric process 
that builds onto the 
mindset of highly effective 
collaboration about the 
product and its 
manufacturing and support 
processes. 



ENGINEERING DESIGN 
PROCESS

Ideation  Refinement  Design Review  Implementation  Product Data Control



Ideation
Structured approach to 
thinking for the purpose 
of solving a problem. 
Problem Identification 
– is an ideation process 
which the parameters of 
the design project are 
set before an attempt is 
made to find the 
solution. 

Problem Statement
Research
Data Gathering
Objectives
Limitations
Scheduling



Refinement
Repetitive (iterative 
or cyclical) process 
used to test the 
preliminary design, 
make changes if 
necessary, and 
determine if the 
design meets the 
goals of the project. 



Refinement: Modeling

Process of representing 
abstract ideas, words, 
and forms, through the 
orderly use of simplified 
text and images. 

Descriptive Model
Mathematical Model
Scale Model
Predictive Model
Real Model 
VR Model



Refinement: Design Analysis
It is the evaluation of a 
proposed design, based 
on the criteria established 
in the ideation phase. 

Property Analysis
Mechanism Analysis
Functional Analysis
Human Factor Analysis
Aesthetic Analysis
Financial Analysis
Thermal Analysis



Refinement: Design Analysis



Refinement: Design Analysis



Design Review
Generally carried out through a formal meeting where the 
design team presents their progress to management. 

The use of graphs, sketches, technical drawings, and 3-
Models is generally used. 



Implementation
This is the final phase in 
collaborative 
engineering design and 
is the process used to 
change the final design 
from an idea into a 
product, process, or 
structure. 



Product Data Control 
The management of ALL the information associated with 
the design, manufacture, and maintenance of a product. 
Information used for both current and future design efforts. 

Product Data Management (PMD) is the name given to the 
specific computer-based tools and processed used to 
manage this information.



Graphics as a Language

ENGLISH

• Used to Communicate
• Alphabet
• Old English –

Shakespeare
• New English – Clueless

ENGINEERING 
GRAPHICS

• Used to Communicate
• Alphabet
• Old Graphics – Paper and 

Pencil
• New Graphics –

Computers



Standards and Conventions
Conventions –
commonly  are practices, 
rules, or methods.  i.e. 
Multi-view Drawing
Standards – are  sets of 
rules that govern how 
technical drawings are 
represented. i.e. 
American National 
Standards Institute (ANSI) 
specifications



Standards and Conventions
Engineering Graphics – The use of drawings in the
engineering design process based on a system of well
established rules and conventions that clearly conveys
information about an object.



Graphics Communication Technologies 
Computer Aided Design/Drafting (CAD) Systems – are 
computer software and related computer hardware that 
supplements or replaces traditional hand tools in creating 
models and technical drawings. 

• AutoCAD
• SolidWorks
• Creo Parametric
• Solid Edge
• ALGOR

Presenter
Presentation Notes
Blender 3-D Animation
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