Engineering Graphics Module-09 Notes

MODULE-09 TOPICS

» Team Design Project Demonstration

» Geometry and Topology of Engineered Components
* Engineering Models and 2D Blueprints

* 3D Wireframe and Shaded Solids

» Meshed Topologies for Engineering Analysis

* Toolpath Generation for Manufacturing

» Geometric Dimensioning and Tolerancing (GD&T;)
* Solid Modeling Software

» Associative Models of Components and Assemblies
* Floor Plans with Doors, Windows and Fixtures

* Colour Coding in Building Drawings

* Sectional Elevation (Foundation to Ceiling)

* Introduction to Building Information Modelling (BIM)

1. TEAM DESIGN PROJECT

A team design project is a collaborative engineering activity where students work together to design and model
engineering components.

Objectives

1. Improve teamwork skills

2. Develop design understanding

3. Apply CAD techniques practically
4. Improve problem-solving abilities

2. GEOMETRY AND TOPOLOGY OF ENGINEERED COMPONENTS

Geometry
Defines shape, size and dimensions of components.

Topology
Defines relationships and connectivity between surfaces, edges and vertices.

Applications

* Mechanical design

* Product modeling

* Industrial drafting

3. ENGINEERING MODELS

Engineering models are digital representations of components and assemblies.
Types of Engineering Models

1. 2D Blueprint Models

2. 3D Wireframe Models

3. Surface Models

4. Solid Models

4. 2D BLUEPRINTS



2D blueprints represent engineering objects in orthographic views with dimensions.
Advantages

1. Easy interpretation

2. Standard engineering documentation

3. Accurate manufacturing reference

5. 3D WIREFRAME & SHADED SOLIDS

Wireframe Model
Represents object using edges and lines only.

Shaded Solid Model
Represents realistic appearance using solid surfaces and shading.

6. MESHED TOPOLOGIES

Meshed topology divides complex geometry into small elements for engineering analysis.
Applications

1. Finite Element Analysis (FEA)

2. Structural analysis

3. Heat transfer analysis

7. TOOLPATH GENERATION

Toolpath generation creates machining paths for manufacturing components using CNC machines.
Applications

1. CNC machining

2. Manufacturing automation

3. Production engineering

8. GEOMETRIC DIMENSIONING & TOLERANCING (GD&T;)

GD&T; is a symbolic system used to define allowable variation in geometry.
Advantages

1. Improves accuracy

2. Reduces manufacturing errors

3. Ensures interchangeability

9. SOLID MODELING SOFTWARE

Solid modeling software is used to create 3D engineering models.
Examples

1. SolidWorks

2. CATIA

3. Creo

4. Fusion 360

10. ASSOCIATIVE MODELS



Associative modeling automatically updates connected components when one part changes.
Benefits

1. Saves time

2. Improves accuracy

3. Simplifies assembly design

11. FLOOR PLANS

Floor plans show arrangement of rooms, walls, windows and fixtures.
Common Fixtures

*WC

* Bath

* Sink

» Shower

12. COLOUR CODING IN BUILDING DRAWINGS

Colour coding improves readability and identification of building components.
Examples

1. Water supply — Blue

2. Electrical lines — Red

3. Drainage — Brown

13. SECTIONAL ELEVATION

Sectional elevation shows vertical section of building from foundation to ceiling.
Components

1. Foundation

2. Plinth

3. Walls

4. Doors & Windows

5. Roof/Ceiling

14. BUILDING INFORMATION MODELLING (BIM)

BIM is a digital process for planning, designing and managing buildings.
Advantages of BIM

1. Better project visualization

2. Improved collaboration

3. Accurate building information

4. Reduced construction errors

Applications of BIM

* Architecture

« Civil engineering

« Construction management

MOST IMPORTANT 14 MARK QUESTIONS



1. Explain geometry and topology of engineered components.
2. Explain engineering models and 2D blueprints.

3. Explain wireframe and shaded solid models.

4. Explain meshed topologies and toolpath generation.

5. Explain geometric dimensioning and tolerancing (GD&T;).
6. Explain associative models and solid modeling software.
7. Draw floor plan with fixtures and colour coding.

8. Draw sectional elevation from foundation to ceiling.

9. Explain Building Information Modelling (BIM).

10. Explain CAD applications in engineering design projects.
IMPORTANT 7 MARK QUESTIONS

1. Define geometry and topology.

2. Define wireframe model.

3. Define shaded solid model.

4. Define meshed topology.

5. Explain GD&T.;

6. Define associative model.

7. Define BIM.

8. Explain colour coding in building drawings.

9. Define sectional elevation.

10. Explain applications of solid modeling software.

EXAM PREPARATION TIPS

* Practice CAD modeling regularly.

e Learn GD&T; symbols carefully.

* Revise floor plans and sectional elevations.

* Learn BIM concepts properly.
* Practice engineering model visualization daily.

Topic Weightage Analysis

Topic Importance

CAD Modeling & Assemblies ooooo
GD&T ooooo




Floor Plans & Sectional Elevation oogo
BIM oo
Wireframe & Solid Models oogo
Meshed Topologies aoo




