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design (CAD) system

Producing CAD Drawings using a Computer Aided Design (CAD) System

In the Level 2 Certificate in Performing Engineering Operations course, one of the key skills that students
will learn is producing CAD drawings using a Computer Aided Design (CAD) system. CAD systems have
become an essential tool in modern engineering and design, allowing engineers and designers to create
precise and detailed drawings of components, assemblies, and systems. This explanation will cover key
terms and vocabulary related to producing CAD drawings using a CAD system.

Computer Aided Design (CAD)

Computer Aided Design (CAD) is the use of computer software to create 2D and 3D models and drawings
of objects. CAD software allows engineers and designers to create accurate representations of components
and systems, which can be used for analysis, simulation, and manufacturing. CAD drawings are typically
created using a combination of geometric shapes, lines, and dimensions.

2D Drawing

A 2D drawing is a flat representation of an object or component, typically created using CAD software. 2D
drawings show the length, width, and height of an object, as well as any necessary dimensions, annotations,
and symbols. 2D drawings are commonly used in engineering to communicate design intent and
specifications to manufacturers and other stakeholders.

3D Modeling

3D modeling is the process of creating a three-dimensional representation of an object or component using
CAD software. 3D models allow engineers and designers to visualize how components fit together and
interact in a system. 3D modeling is widely used in engineering to design complex parts and assemblies.

Orthographic Projection

Orthographic projection is a method of representing a three-dimensional object in two dimensions. In
orthographic projection, multiple views of an object are shown from different directions (e.g., front, top,
side) to fully define the object's shape and dimensions. Orthographic projection is commonly used in
engineering drawings to communicate the design of components and assemblies.

Isometric Drawing

An isometric drawing is a 3D representation of an object or component where all three axes are equally
foreshortened to create a distorted but visually appealing view. Isometric drawings are often used in
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engineering to provide a clearer understanding of how components fit together in a system.

Assembly Drawing

An assembly drawing is a type of engineering drawing that shows how multiple components fit together to
create a larger system or assembly. Assembly drawings typically include exploded views, bill of materials,
and part numbers to help manufacturers and assemblers understand how to put together the components.

Bill of Materials (BOM)

A bill of materials is a list of all the components and materials required to build a product or assembly. The
BOM includes part numbers, quantities, descriptions, and other relevant information to help manufacturers
procure and assemble the necessary components. BOMs are often included in engineering drawings to
ensure accurate manufacturing.

Tolerance

Tolerance refers to the allowable variation in dimensions for a part or component. Tolerances are specified
on engineering drawings to ensure that parts fit together correctly and function as intended. Tolerances can
be in the form of plus/minus dimensions, geometric tolerances, or surface finish requirements.

GD&T (Geometric Dimensioning and Tolerancing)

GD&T is a system for defining and communicating engineering tolerances using symbols and annotations
on engineering drawings. GD&T allows engineers to specify the allowable variation in dimensions, form,
orientation, and position of features on a part. GD&T is widely used in manufacturing to ensure parts are
produced accurately and consistently.

Revision Control

Revision control is the process of managing changes to engineering drawings and documents. Each revision
of a drawing is typically assigned a unique identifier (e.g., revision letter or number) to track changes and
ensure that the latest version is being used. Revision control is critical in engineering to prevent errors and
ensure that all stakeholders are working with the most up-to-date information.

Plotting/Printing

Plotting or printing is the process of transferring a digital CAD drawing to a physical paper copy. CAD
drawings can be plotted or printed using large-format printers or plotters to create hard copies for review,
approval, and manufacturing. Plotting is an essential step in the CAD drawing process to communicate
design intent effectively.

Challenges in Producing CAD Drawings

Producing CAD drawings using a CAD system can present several challenges for engineers and designers.
Some common challenges include:
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- Complexity: Creating detailed and accurate CAD drawings can be time-consuming and require a high level
of technical skill.
- Compatibility: CAD software and file formats can vary, making it challenging to share drawings with
collaborators using different software.
- Version Control: Managing revisions and changes to CAD drawings can be complex, especially in large
projects with multiple stakeholders.
- Training: Learning to use CAD software effectively requires training and practice to master the tools and
techniques.

Practical Applications of CAD Drawings

CAD drawings have a wide range of practical applications in engineering and design. Some common
applications include:

- Product Design: CAD drawings are used to design and develop new products, from consumer goods to
industrial equipment.
- Manufacturing: CAD drawings are used to create toolpaths for CNC machining, 3D printing, and other
manufacturing processes.
- Architecture: CAD drawings are used to design buildings, structures, and infrastructure projects.
- Aerospace: CAD drawings are used to design aircraft components and systems for the aerospace industry.
- Automotive: CAD drawings are used to design vehicles, engines, and automotive components for the
automotive industry.

Conclusion

Producing CAD drawings using a CAD system is an essential skill for engineers and designers in the field of
engineering. By mastering the key terms and vocabulary related to CAD drawing production, students in the
Level 2 Certificate in Performing Engineering Operations course will be well-equipped to create accurate
and detailed drawings of components, assemblies, and systems. CAD drawings play a crucial role in
communicating design intent, specifications, and requirements to manufacturers, assemblers, and other
stakeholders. By understanding the principles of CAD drawing production, students will be able to
contribute effectively to engineering projects and industries that rely on CAD technology.

In the context of the Level 2 Certificate in Performing Engineering Operations, Producing CAD drawings
using a computer-aided design (CAD) system is a fundamental skill that plays a crucial role in various
engineering disciplines. CAD software allows engineers and designers to create precise and detailed
technical drawings for a wide range of applications, including product design, architecture, civil engineering,
and mechanical engineering. This section will delve deeper into key terms and vocabulary associated with
producing CAD drawings, providing a comprehensive understanding of the essential concepts and
techniques involved.

1. **Drafting**: Drafting is the process of creating technical drawings that communicate design ideas and
specifications. CAD systems automate the drafting process, enabling users to create accurate and detailed
drawings with ease. Drafting involves the use of various tools and commands to create lines, shapes,
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dimensions, and annotations.

2. **Sketch**: A sketch is a rough or preliminary drawing that outlines the basic design concept before
creating detailed CAD drawings. Sketches can be hand-drawn or created digitally using CAD software to
visualize ideas and explore different design options.

3. **Geometry**: In CAD drawings, geometry refers to the basic shapes and elements used to create
designs. Common geometric entities include points, lines, arcs, circles, polygons, and splines. Geometry
forms the foundation of CAD drawings and is manipulated using various tools and commands.

4. **Layers**: Layers are virtual overlays that organize and control the visibility of different elements within a
CAD drawing. Each layer can contain specific entities such as lines, text, dimensions, and symbols. By
assigning objects to different layers, users can manage the appearance and organization of their drawings
efficiently.

5. **Dimensioning**: Dimensioning is the process of adding measurements and annotations to a CAD
drawing to define the size, shape, and location of geometric entities. Dimensions can be linear, angular,
radial, or diametrical, providing essential information for manufacturing and construction purposes.

6. **Scale**: Scale refers to the ratio between the size of objects in a CAD drawing and their actual size in
the real world. CAD drawings can be scaled up or down to fit specific requirements, such as printing on
different paper sizes or representing objects at different magnifications.

7. **Orthographic Projection**: Orthographic projection is a method used to represent three-dimensional
objects in two dimensions through a series of views. Common types of orthographic projections include
front view, top view, and side view, providing a comprehensive depiction of an object's shape and
dimensions.

8. **Isometric Projection**: Isometric projection is a type of three-dimensional drawing that represents
objects in a simplified form with equal measurements along all three axes. Isometric drawings provide a
realistic view of an object from different angles and are commonly used for visualizing designs in
engineering and architecture.

9. **Assembly Drawing**: An assembly drawing shows how individual components fit together to create a
larger product or structure. It includes detailed views of each part, along with assembly instructions and bill
of materials. Assembly drawings are essential for manufacturing and assembling complex systems.

10. **Parametric Modeling**: Parametric modeling is a CAD technique that uses mathematical parameters to
define and modify the geometry of objects. By establishing relationships between dimensions and
constraints, parametric modeling enables users to create flexible and adaptive designs that can be easily
modified and updated.

11. **Solid Modeling**: Solid modeling is a method of representing three-dimensional objects as solid
entities with volume and mass. Solid models are used to create realistic and detailed representations of
parts and assemblies, allowing engineers to visualize and analyze designs before production.
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12. **CAD Standards**: CAD standards are guidelines and conventions that define the best practices for
creating and managing CAD drawings. Standards cover aspects such as layer names, line types, text styles,
dimensioning practices, and file naming conventions to ensure consistency and compatibility across
projects.

13. **File Formats**: CAD drawings are saved in specific file formats that are compatible with different CAD
software applications. Common CAD file formats include DWG (Drawing), DXF (Drawing Exchange Format),
STL (Stereolithography), and IGES (Initial Graphics Exchange Specification), each serving different purposes
for sharing and collaborating on CAD designs.

14. **Plotting**: Plotting is the process of printing or exporting CAD drawings to physical or digital formats.
CAD software allows users to configure plot settings, such as paper size, scale, orientation, and line weights,
to generate high-quality output for documentation, presentation, or manufacturing purposes.

15. **BIM (Building Information Modeling)**: Building Information Modeling is an advanced CAD
technology that integrates architecture, engineering, and construction data into a unified digital model. BIM
software enables collaborative design, analysis, and simulation of building projects, providing a holistic
approach to planning and managing construction projects.

16. **Rendering**: Rendering is the process of generating photorealistic images or animations from CAD
models. CAD software uses lighting, textures, materials, and camera settings to create realistic visualizations
of designs, helping stakeholders to visualize and communicate design concepts effectively.

17. **CAD Workstation**: A CAD workstation is a computer system optimized for running CAD software
efficiently. Workstations are equipped with high-performance hardware, such as multi-core processors,
dedicated graphics cards, large memory capacity, and high-resolution displays, to handle complex CAD
tasks and large datasets.

18. **CAD CAM (Computer-Aided Manufacturing)**: Computer-Aided Manufacturing is a technology that
integrates CAD data with manufacturing processes to automate production tasks. CAD CAM systems
generate toolpaths, NC (Numerical Control) codes, and instructions for machining, 3D printing, and other
manufacturing operations based on CAD designs.

19. **Collaborative Design**: Collaborative design is a workflow that involves multiple stakeholders working
together on a CAD project. Collaborative design tools enable real-time communication, file sharing, version
control, and design review, allowing teams to collaborate effectively and streamline the design process.

20. **CAD Library**: A CAD library is a collection of reusable components, symbols, templates, and
standards used in CAD drawings. Libraries contain commonly used parts, textures, materials, and design
elements that help designers save time, maintain consistency, and enhance productivity in CAD projects.

21. **Constraint**: A constraint is a rule or condition that restricts the movement or behavior of geometric
entities in a CAD drawing. Constraints define relationships between objects, such as parallelism,
perpendicularity, tangency, and symmetry, ensuring that designs meet specific criteria and remain
consistent during editing.
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22. **Exploded View**: An exploded view is a visual representation of an assembly drawing that shows how
individual components are separated or disassembled for clarity. Exploded views help users understand the
relationships between parts, assembly sequences, and spatial arrangements in complex designs.

23. **Raster Image**: A raster image is a digital graphic file format composed of pixels arranged in a grid
pattern. CAD software supports importing raster images, such as photographs, scanned drawings, or
textures, for reference or background information in CAD drawings.

24. **Customization**: Customization refers to the ability to tailor CAD software settings, tools, and
workflows to suit specific user preferences or project requirements. CAD systems offer customization
options for interface layout, command shortcuts, tool palettes, templates, and scripts to optimize
productivity and workflow efficiency.

25. **Parametric Constraints**: Parametric constraints are rules applied to geometric entities in a CAD model
to maintain relationships and dependencies between objects. Constraints control dimensions, angles,
distances, and other properties of entities, ensuring that designs remain consistent and update
automatically when modified.

26. **Revolve**: Revolve is a CAD feature that creates a solid or surface by rotating a 2D profile around an
axis. Revolving a profile generates symmetrical shapes, such as cylinders, cones, spheres, or helical forms, by
sweeping the profile along a circular path in a 360-degree rotation.

27. **Extrude**: Extrude is a CAD operation that extends a 2D shape or profile along a straight path to
create a 3D solid or surface. Extruding a profile adds depth or thickness to the shape, producing prisms,
boxes, cylinders, or other extruded forms in the design.

28. **Sweep**: Sweep is a CAD command that creates a 3D shape by moving a 2D profile along a specified
path in space. Sweeping a profile generates complex geometries, such as pipes, rails, threads, and moldings,
by extruding the profile along a curve or guide trajectory.

29. **Loft**: Loft is a CAD tool that generates a smooth transition between two or more 2D profiles to
create a 3D surface or solid. Lofting profiles creates organic shapes, transitions, blends, or complex surfaces
by interpolating between the profiles along a specified path.

30. **Boolean Operations**: Boolean operations are CAD techniques that combine or subtract solid objects
to create complex shapes or cutouts. Boolean operations include union (joining), difference (subtracting),
and intersection (overlapping) of solids, enabling users to create intricate designs by merging or cutting
geometries.

31. **Hatch**: Hatch is a CAD command that fills enclosed areas with patterns, textures, or colors to indicate
materials, sections, or boundaries in a drawing. Hatching enhances the visual representation of objects,
surfaces, and regions, providing context and clarity in architectural, mechanical, and civil engineering
drawings.

32. **Viewport**: A viewport is a window or frame within a CAD layout that displays a specific view of the

Read online: https://learnuni.com/guides/1849095/producing-cad-
drawings-using-a-computer-aided-design-cad-system

LearnUNI · 26 Jun 2026



G U I D E

drawing at a defined scale. Layouts can contain multiple viewports showing different perspectives, sections,
or details of the design, enabling users to organize and present complex information effectively.

33. **Annotation**: Annotation is the process of adding text, labels, symbols, and notes to a CAD drawing to
convey information, instructions, or specifications. Annotations include dimensions, callouts, symbols,
tolerances, and other textual elements that provide context and guidance for interpreting the design.

34. **Snap**: Snap is a CAD tool that aligns drawing entities to predefined points, lines, or grids for
precision and accuracy. Snapping helps users position objects, create relationships, and maintain
consistency in the design by snapping to endpoints, midpoints, intersections, or other reference points.

35. **Mirror**: Mirror is a CAD command that duplicates and reflects objects across a specified axis or plane
to create symmetrical designs. Mirroring objects generates mirrored copies, reverses orientations, and
maintains proportions, enabling users to create balanced and uniform layouts in the drawing.

36. **Scale Factor**: Scale factor is a numerical ratio that determines the size of objects in a CAD drawing
relative to the real-world dimensions. Scaling objects by a factor of 2 doubles their size, while scaling by 0.5
halves their size, allowing users to adjust the visual representation of designs accurately.

37. **Regeneration**: Regeneration is the process of updating and recalculating the display of a CAD
drawing after making changes to the geometry or settings. Regenerating the drawing refreshes the screen,
repositions objects, and updates views to reflect the modified design accurately.

38. **Template**: A template is a pre-designed file or layout that serves as a starting point for creating new
CAD drawings. Templates contain standard settings, layers, styles, and configurations, saving time and
ensuring consistency in design projects by providing a framework for organizing and structuring drawings.

39. **Backup**: Backup is the process of creating copies of CAD files to prevent data loss or corruption in
case of system failure or accidental deletion. Regularly backing up CAD files to external drives, cloud
storage, or network servers ensures that critical design data is protected and recoverable.

40. **Plot Style**: Plot style is a set of settings that control the appearance and lineweights of objects when
printing or plotting a CAD drawing. Plot styles define how colors, linetypes, lineweights, and plot
configurations are applied to objects, ensuring consistent and legible output for documentation and
presentation.

41. **Annotation Scale**: Annotation scale is a setting that controls the size and appearance of text,
dimensions, and annotations in a CAD drawing relative to the viewport scale. By adjusting the annotation
scale, users can ensure that text remains legible and proportional when plotted at different scales or
magnifications.

42. **Gradient Fill**: Gradient fill is a coloring technique that creates smooth transitions between two or
more colors in a specified area of a CAD drawing. Gradient fills add depth, dimension, and visual interest to
objects, surfaces, and backgrounds, enhancing the aesthetic appeal of designs.

43. **Explode**: Explode is a CAD command that converts complex objects or blocks into individual
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components or entities. Exploding objects breaks them down into their basic elements, such as lines, arcs,
and text, allowing users to edit, modify, or manipulate the components independently.

44. **Reference File**: A reference file is an external CAD document linked to the main drawing for viewing
or incorporation of data. Reference files can be images, drawings, models, or other types of files that
provide additional information, context, or details without directly altering the main design.

45. **Snap Grid**: Snap grid is a visual grid displayed in a CAD drawing that helps users align and position
objects accurately. Snap grid settings define the spacing and alignment of grid points, enabling users to
snap objects to grid intersections, endpoints, or other grid elements for precision and consistency.

46. **Zoom Extents**: Zoom extents is a CAD command that adjusts the view of the drawing to display all
objects within the drawing area. Zooming extents expands the view to fit all elements on the screen,
ensuring that users can see the entire design and navigate the drawing efficiently.

47. **Regen All**: Regen all is a CAD command that regenerates the entire drawing, updating all objects,
views, and settings to reflect changes made in the design. Regenerating all elements ensures that the
drawing is up-to-date, accurate, and consistent across all views and layouts in the CAD file.

48. **Xref (External Reference)**: An Xref or external reference is a linked CAD file inserted into the main
drawing for reference or collaboration. Xrefs allow users to incorporate external data, share design
information, and update multiple drawings simultaneously by linking to a common source file.

49. **Layer Properties**: Layer properties are settings that define the appearance, visibility, and behavior of
objects assigned to specific layers in a CAD drawing. Layer properties include color, linetype, lineweight,
transparency, and plot style settings that control how objects are displayed and managed within the
drawing.

50. **Viewport Scale**: Viewport scale is a setting that determines the size and magnification of the view
displayed within a viewport in a CAD layout. By adjusting the viewport scale, users can control the level of
detail and representation of objects in the view, ensuring that drawings are presented at the correct scale
for printing or visualization.

51. **CAD File Management**: CAD file management is the process of organizing, storing, and sharing CAD
files effectively to maintain data integrity and workflow efficiency. File management practices include
version control, naming conventions, folder structures, backup procedures, and collaboration tools to
streamline design projects and ensure data security.

52. **Annotation Styles**: Annotation styles are predefined settings that control the appearance and
formatting of text, dimensions, and annotations in a CAD drawing. Annotation styles include font type, size,
color, alignment, spacing, and other properties that define the visual representation of text elements in the
design.

53. **Dynamic Blocks**: Dynamic blocks are intelligent and reusable components in a CAD drawing that can
be modified interactively using grip points or parameters. Dynamic blocks allow users to create versatile and
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customizable designs by adjusting block geometry, visibility, and behavior without creating multiple block
instances.

54. **Plot Scale**: Plot scale is a setting that determines the relationship between the size of objects in a
CAD drawing and their representation on paper when printed or plotted. Plot scale controls the conversion
of drawing units to paper units, ensuring that designs are scaled accurately for output on physical media.

55. **Annotation Scale List**: Annotation scale list is a collection of predefined scales used for annotating
objects in a CAD drawing at different magnifications. Annotation scale lists include standard scales for text,
dimensions, and annotations, allowing users to apply consistent and legible annotations across multiple
viewports and layouts.

56. **Object Snap (OSNAP)**: Object snap is a CAD tool that snaps drawing entities to specific points, lines,
or geometric features for precise alignment and positioning. Object snaps include endpoints, midpoints,
intersections, centers, tangents, and other reference points that help users accurately locate and connect
objects in the drawing.

57. **Viewport Configuration**: Viewport configuration is the arrangement and settings of viewports within
a CAD layout to display multiple views or perspectives of the design. Viewport configurations include split
views, tiled views, stacked views, and custom layouts that enable users to present and compare different
aspects of the design simultaneously.

58. **Annotation Scale Indicator**: Annotation scale indicator is a visual cue displayed in a CAD drawing to
indicate the current annotation scale used for text, dimensions, and annotations. The scale indicator helps
users identify the annotation scale applied to objects and ensures that annotations are consistent and
legible across the drawing.

59. **External Reference Manager**: External reference manager is a tool in CAD software that allows users
to manage, update, and control external references linked to the main drawing. The reference manager
provides options for attaching, detaching, reloading, and modifying Xrefs, ensuring that external data is
integrated seamlessly into the design.

60. **CAD File Formats**: CAD file formats are standardized formats used to store and exchange CAD data
between different software applications. Common CAD file formats include DWG, DXF, DWF, PDF, STL, and
IGES, each serving specific purposes for sharing, archiving, and collaborating on CAD designs across
platforms and systems.

By mastering the key terms and vocabulary associated with producing CAD drawings using a computer-
aided design system, learners can gain a solid foundation in CAD principles, techniques, and best practices.
Understanding these concepts will enable students to create accurate, detailed, and professional CAD
drawings for a variety of engineering applications, enhancing their skills and capabilities in the field of
engineering operations.
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