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Producing Engineering Drawings Using a Computer-Aided Design (CAD) System

Engineering drawings are essential tools used in the field of engineering to communicate design ideas,
specifications, and instructions. These drawings provide detailed information about the size, shape, and
dimensions of various components, as well as how they fit together to form a complete product. In the
Level 2 Certificate in Performing Engineering Operations, one of the key skills that students learn is how to
produce engineering drawings using a Computer-Aided Design (CAD) system. CAD software allows
engineers and designers to create precise and detailed drawings quickly and efficiently. In this guide, we will
explore some key terms and vocabulary related to producing engineering drawings using a CAD system.

Computer-Aided Design (CAD) System

A Computer-Aided Design (CAD) system is software used to create, modify, analyze, and optimize
engineering designs. CAD systems allow users to generate 2D and 3D models of components and
assemblies, as well as produce detailed engineering drawings. CAD software can range from simple, free
tools to complex, professional-grade programs used in industries such as aerospace, automotive, and
architecture.

2D Drawing

A 2D drawing is a flat representation of a part or component that shows its dimensions, features, and
tolerances in two dimensions. 2D drawings are typically used for manufacturing purposes and provide
essential information for producing a physical object. CAD software allows users to create accurate 2D
drawings by drawing lines, arcs, circles, and other geometric shapes.

3D Modeling

3D modeling is the process of creating a three-dimensional representation of a part or assembly using CAD
software. 3D models allow engineers and designers to visualize the final product from different angles,
apply materials and textures, and perform simulations to test for functionality and performance. 3D
modeling is a powerful tool for conceptualizing and refining designs before they are manufactured.

Orthographic Projection

Orthographic projection is a method used in engineering drawings to represent a three-dimensional object
in two dimensions. In orthographic projection, the object is projected onto a series of flat planes (typically
front, top, and side) to show all its features and dimensions accurately. CAD software can automatically
generate orthographic views from a 3D model, making it easier to create detailed engineering drawings.
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Isometric Projection

Isometric projection is a type of pictorial drawing that represents a 3D object on a 2D plane using three
axes at 120-degree angles to each other. Isometric drawings provide a more realistic view of an object
compared to orthographic projections and are often used for visualization and communication purposes.
CAD software can generate isometric views to help users better understand the spatial relationships
between components.

Dimensioning

Dimensioning is the process of adding measurements, tolerances, and annotations to an engineering
drawing to define the size and location of features accurately. Dimensions are typically displayed using
lines, arrows, and text to indicate length, width, height, and other important parameters. CAD software
offers tools for easily adding and editing dimensions to ensure that the final drawing is clear and
informative.

Tolerancing

Tolerancing is the process of specifying acceptable variations in dimensions, form, and position of features
on an engineering drawing. Tolerances ensure that parts can be manufactured within acceptable limits and
still function correctly when assembled. CAD software allows users to define tolerances for individual
features and automatically calculate the overall tolerance stack-up for an assembly.

Bill of Materials (BOM)

A Bill of Materials (BOM) is a list of all the components, parts, and materials required to build a product or
assembly. BOMs are often included in engineering drawings to provide a comprehensive overview of the
project and assist with procurement, assembly, and maintenance. CAD software can generate BOMs based
on the components used in a design, helping to streamline the manufacturing process.

Section Views

Section views are used in engineering drawings to show the internal features of a part or assembly that are
not visible in the standard orthographic or isometric views. Section views are created by cutting through the
object along a specified plane and displaying the internal details as if the object were sliced open. CAD
software makes it easy to create section views and control the cutting plane to reveal hidden features.

Assembly Drawings

Assembly drawings show how multiple components fit together to form a complete product or system.
Assembly drawings include exploded views, part lists, and detailed instructions for assembling the
components in the correct order. CAD software allows users to create assembly drawings by importing
individual part files, positioning them correctly, and generating the necessary documentation for
manufacturing and assembly.

GD&T (Geometric Dimensioning and Tolerancing)
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Geometric Dimensioning and Tolerancing (GD&T) is a system for defining and communicating engineering
tolerances using symbolic language and standardized symbols. GD&T allows engineers to specify the form,
orientation, and location of features with greater precision than traditional dimensioning methods. CAD
software supports GD&T annotations and provides tools for verifying compliance with the specified
tolerances.

Parametric Modeling

Parametric modeling is a feature of CAD software that allows users to create intelligent, editable models by
defining relationships and constraints between geometric elements. Parametric models update
automatically when dimensions or parameters are changed, ensuring that the design remains consistent
and accurate throughout the development process. Parametric modeling is a powerful tool for exploring
design alternatives and making design changes quickly.

Rendering

Rendering is the process of generating realistic images or animations of a 3D model using lighting, textures,
and materials. Rendered images can be used for presentations, marketing materials, or visualizations to help
stakeholders understand the final product in a more engaging way. CAD software offers rendering tools
that allow users to create high-quality images and animations to showcase their designs effectively.

Challenges in Producing Engineering Drawings Using CAD

While CAD software offers many advantages for producing engineering drawings, there are also some
challenges that users may encounter. One common challenge is learning how to use the software efficiently,
as CAD programs can be complex and have a steep learning curve. Another challenge is ensuring that the
drawings are accurate and comply with industry standards and best practices. It is essential to double-check
dimensions, tolerances, and annotations to avoid errors that could lead to costly mistakes during
manufacturing.

In conclusion, producing engineering drawings using a Computer-Aided Design (CAD) system is a critical
skill for engineers, designers, and technicians in various industries. CAD software enables users to create
precise, detailed drawings quickly and efficiently, helping to streamline the design process and improve
communication with stakeholders. By understanding key terms and concepts related to CAD drawing
production, students can develop the skills and knowledge necessary to succeed in the field of engineering
operations.
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