¢ Module I: Introduction

1. Role of Computers in the Design Process

Computers play an essential role in modern engineering design by:

Enhancing productivity through automation.
Improving accuracy, repeatability, and data management.
Supporting visualization and modeling of components and assemblies.

Enabling simulation, optimization, and collaboration in real-time.

Design Process Stages Involving Computers:
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. Problem definition and requirements

. Conceptual design — sketching, rough models

. Geometric modeling — 2D/3D CAD software

. Engineering analysis — FEA, CFD, motion analysis

. Optimization - refining based on analysis

. Documentation - 2D drawings, BOMs, GD&T

. Manufacturing - CAM for CNC machining, 3D printing



2. Computer-Aided Design (CAD), Analysis (CAE), and Manufacturing (CAM)

Term

CAD

Definition

The use of computer systems to create, modify,

Application

2D drafting, 3D modeling

analyze, and optimize designs

CAE

CAM

Simulation tools to predict product behavior (stress,
thermal, flow, vibration)

Using software to control machine tools and

Finite Element Analysis (FEA), Computational
Fluid Dynamics (CFD)

CNC programming, tool path generation

automate manufacturing

These three components are often integrated into a single workflow using modern CAD software

suites.

3. Computer Integrated Manufacturing (CIM)

Definition: A strategy where the entire manufacturing process is controlled with computer
systems—integrating design, production, quality control, and logistics.

CIM Components:

Benefits:

CAD/CAM systems

Automated material handling (e.g., AGVs, conveyors)
Robotics and PLCs

Enterprise Resource Planning (ERP)

Product Lifecycle Management (PLM)

e Better control over production

¢ Reduction in lead time

e Improved product quality

¢ Efficient resource utilization

4. Popular CAD Software Used in Industry

Software
AutoCAD
SolidWorks
CATIA
PTC Creo
Siemens NX
Ansys [ Abaqus

Fusion 360

Key Features
2D drafting and basic 3D modeling
3D parametric modeling, simulations, assemblies
Advanced surfacing, assemblies, aerospace tools
Parametric and direct modeling
High-end CAD/CAM/CAE integration
Advanced structural and thermal analysis

Cloud-based with CAD + CAM + Simulation

Industry Use
Architecture, Civil, Mechanical
Mechanical Design, Mechatronics
Aerospace, Automotive
Heavy industries, Automation
Aerospace, Automotive
Structural, Thermal FEA

Prototyping, Startups



5. Input and Output Devices

¢ Input Devices Used in CAD Systems:

Device Function
Mouse/Trackball Standard navigation and object selection
Keyboard Commands and parameter input
Graphics Tablet Hand-drawn sketching inputs
3D Mouse Manipulate 3D models with six degrees of freedom
3D Scanner Converts physical model into digital format

¢ Output Devices in CAD:

Device Function
Monitor/Display Visual rendering of models and simulations
Printers/Plotters Generate physical documentation or large-format prints
VR/AR Headsets Immersive visualization and interaction in 3D space
CAM Equipment Delivers data to machines for prototyping/manufacturing
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