
list of engineering drawing symbols
list of engineering drawing symbols serve as a universal language that engineers and
draftsmen use to communicate complex technical information clearly and efficiently.
These symbols are standardized graphical representations that denote various features,
materials, processes, and dimensions in engineering drawings. Understanding this list of
engineering drawing symbols is crucial for interpreting blueprints, fabrication plans, and
manufacturing instructions accurately. This article provides a comprehensive guide to the
most commonly used symbols across mechanical, electrical, civil, and architectural
engineering disciplines. Additionally, it covers the significance of adhering to established
standards such as ANSI, ISO, and ASME. The following sections will delve into categories
of symbols including geometric tolerances, welding symbols, surface texture indications,
and electrical schematic symbols, offering detailed descriptions and examples. This
structured overview ensures professionals and students alike can navigate and apply
engineering drawing symbols with confidence and precision.
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Geometric Dimensioning and Tolerancing
Symbols
Geometric Dimensioning and Tolerancing (GD&T) symbols are a critical part of
engineering drawings that specify the allowable variation in a part’s geometry. These
symbols ensure that parts fit and function properly despite manufacturing variations. They
define the shape, orientation, location, and runout of features.

Form Symbols
Form symbols control the shape of features without reference to any datum. They include:

Straightness: Ensures a feature is a straight line within a specified tolerance.

Flatness: Controls the evenness of a surface.

Circularity (Roundness): Ensures a feature is perfectly round.



Cylindricity: Controls the roundness and straightness of a cylindrical surface.

Orientation Symbols
Orientation symbols specify the tilt or angular relationship of features relative to datums.
Common symbols include:

Perpendicularity: Indicates a feature must be at 90 degrees to a datum.

Parallelism: Ensures a feature is parallel to a datum.

Angularity: Controls the angle between a feature and a datum.

Location Symbols
Location symbols define the position of features in relation to a datum or datum system.
These include:

Position: Specifies the exact location tolerance of a feature.

Concentricity: Controls how centered a feature is around a datum axis.

Symmetry: Ensures features are symmetrical about a datum plane or axis.

Runout Symbols
Runout symbols control the variation of a feature as it is rotated around a datum axis:

Runout: Controls the uniformity of a surface around a datum axis.

Total Runout: Limits variation over the entire length or surface of a feature.

Welding Symbols
Welding symbols are standardized notations used to convey welding requirements on
engineering drawings. These symbols specify the type, size, location, and other details of
welds to ensure correct fabrication and structural integrity.



Basic Welding Symbols
Basic welding symbols consist of a reference line, an arrow, and one or more symbols that
describe the weld type. Common types include:

Fillet Weld: Represented by a triangular symbol, used for joining two surfaces at a
right angle.

Groove Weld: Indicates a weld in the groove between two parts, with various groove
shapes like V, U, or J.

Spot Weld: Denotes localized welds at specific points, commonly used in sheet
metal.

Plug or Slot Weld: Used to join overlapping parts through holes or slots.

Supplementary Symbols
Additional symbols provide information about weld contour, finish, and process:

Contour: Symbols such as flush, convex, or concave indicate the desired weld
surface shape.

Finish: Specifies if the weld should be ground, machined, or left as welded.

Welding Process: Abbreviations like SMAW (Shielded Metal Arc Welding) or TIG
(Tungsten Inert Gas) may be noted.

Weld Location and Size
Welding symbols also communicate the precise weld location relative to the joint and the
size or length of the weld required. This ensures consistency and strength in the final
assembly.

Surface Texture and Finish Symbols
Surface texture symbols indicate the required texture or roughness of a surface after
manufacturing processes. These symbols guide machinists and quality inspectors in
achieving the desired surface quality.



Basic Surface Texture Symbols
The fundamental symbol for surface texture is a checkmark-like shape, sometimes
accompanied by additional information:

Ra Value: Indicates the average surface roughness in micrometers or microinches.

Lay Direction: Shows the pattern of surface finish such as circular, longitudinal, or
cross-hatch.

Machining Allowance: Specifies material to be removed in finishing.

Special Surface Texture Symbols
There are symbols for indicating processes or requirements beyond standard roughness:

Surface Treatment: Symbols for grinding, honing, lapping, or polishing.

Removal of Material: A symbol indicating that material must be removed from the
surface.

No Machining Allowed: Denotes surfaces that should remain as cast or forged.

Electrical and Electronic Symbols
Electrical and electronic engineering drawings use a distinct set of symbols to represent
components, connections, and devices. These symbols help engineers design and
troubleshoot electrical systems efficiently.

Basic Electrical Symbols
Common symbols represent fundamental electrical components:

Resistor: A zigzag line symbolizing resistance.

Capacitor: Two parallel lines, sometimes with one curved line for polarized
capacitors.

Inductor: A series of loops or a coiled line.

Battery: A series of alternating long and short lines.

Ground: A set of descending lines indicating earth connection.



Switches and Relays
Symbols for switches and relays indicate control devices within circuits:

Single-Pole Single-Throw (SPST) Switch: A break in the line with a pivoting arm.

Pushbutton Switch: Represented by a circle with a line.

Relay Coil: A rectangle or oval with connecting terminals.

Connectors and Wiring
These symbols clarify wiring arrangements and connections:

Junction: A dot where lines cross and connect.

No Connection: Lines crossing without a dot.

Connector: Various standardized shapes representing plugs and sockets.

Architectural and Civil Engineering Symbols
Architectural and civil engineering drawings incorporate specialized symbols to represent
building elements, site features, and construction details. Understanding these symbols
ensures accurate interpretation and execution of designs.

Building Elements
Symbols for foundational and structural components include:

Walls: Different line thicknesses and hatching indicate types such as concrete, brick,
or partition walls.

Doors and Windows: Arcs and rectangles show door swing and window placement.

Stairs: Lines with arrows indicating direction of ascent.



Site and Civil Symbols
These symbols depict external features and site utilities:

Contours: Lines representing elevation changes.

Manholes and Drainage: Circular symbols with specific markings.

Roads and Pavements: Different patterns representing surfaces and materials.

Dimensioning and Notation
Architectural drawings use dimensioning symbols to specify measurements accurately:

Dimension Lines: Solid lines with arrows at ends indicating measurement limits.

Leader Lines: Thin, angled lines connecting notes or symbols to features.

Elevation Marks: Circles or squares with numbers indicating vertical height
relative to a baseline.

Frequently Asked Questions

What are engineering drawing symbols and why are they
important?
Engineering drawing symbols are standardized graphical representations used in
technical drawings to convey information about the design, materials, and manufacturing
processes. They are important because they ensure clear communication and
understanding among engineers, manufacturers, and stakeholders, reducing errors and
improving efficiency.

Where can I find a comprehensive list of common
engineering drawing symbols?
A comprehensive list of engineering drawing symbols can be found in standards such as
ISO 128, ASME Y14.5, and various engineering handbooks. Additionally, many educational
websites and technical reference books provide detailed charts of these symbols.

What do common welding symbols in engineering



drawings represent?
Common welding symbols in engineering drawings represent the type of weld, its size,
length, and other specifications. For example, symbols indicate whether a weld is a fillet,
groove, spot, or seam weld, and provide instructions on welding process and quality
requirements.

How are surface finish symbols used in engineering
drawings?
Surface finish symbols in engineering drawings specify the texture or roughness of a
surface after manufacturing. They help machinists understand the required surface
quality, indicating processes like grinding, polishing, or machining to achieve the desired
finish.

Can engineering drawing symbols vary between
different countries or standards?
Yes, engineering drawing symbols can vary between countries and standards. For
instance, ISO standards are widely used internationally, while ASME standards are
common in the United States. It is important to reference the applicable standard for each
project to ensure correct interpretation.

Additional Resources
1. Engineering Drawing and Design
This comprehensive textbook covers the fundamental principles of engineering drawing,
including detailed explanations of standard symbols used in mechanical and civil
engineering. It provides practical examples and exercises to help students and
professionals accurately interpret and create technical drawings. The book also includes
the latest industry standards and software integration tips.

2. Graphic Symbols for Engineering Drawings
Focused specifically on the graphical symbols used across various engineering disciplines,
this book serves as a quick reference guide for engineers and draftsmen. It categorizes
symbols by function and application, ensuring clear understanding and consistent usage in
technical documentation. The book also highlights the evolution of symbols and their
standardization under international norms.

3. Engineering Drawing Symbols and Conventions
This text delves into the conventions and standardized symbols essential for creating and
reading engineering drawings. It explains the meaning behind each symbol and its correct
placement within drawings, enhancing accuracy and communication among engineering
teams. The book is ideal for beginners and experienced professionals seeking to refresh
their knowledge.

4. Mechanical Engineering Drawing: Symbols and Practices
Targeted at mechanical engineers, this book details the specific symbols used in



mechanical design drawings, including welding, surface texture, and tolerancing symbols.
It offers practical guidance on interpreting these symbols to ensure the correct
manufacturing and assembly of components. The book also includes case studies to
illustrate real-world applications.

5. Electrical Engineering Drawing and Symbols
This guide focuses on the symbols and notation used in electrical engineering drawings,
covering circuits, wiring diagrams, and schematic representations. It helps readers
understand and apply standardized symbols to create clear and accurate electrical
documentation. The book is supplemented with examples from residential, commercial,
and industrial electrical systems.

6. Civil Engineering Drawing Symbols and Standards
A specialized resource for civil engineers, this book catalogs symbols related to site plans,
structural details, and utility layouts. It explains the standards governing these symbols
and how they facilitate effective communication between engineers, architects, and
construction teams. The book also addresses common pitfalls and best practices in civil
engineering drafting.

7. Architectural and Engineering Drawing Symbols Handbook
This handbook combines architectural and engineering drawing symbols, providing a
unified resource for professionals working at the intersection of these fields. It covers a
wide range of symbols used in building design, structural elements, and mechanical
systems within architectural plans. The concise descriptions and illustrations make it an
essential quick reference.

8. Technical Drawing Symbols and Notations
Designed as an introductory text, this book explains the basic symbols and notations found
in various technical drawings, including engineering, manufacturing, and construction. It
emphasizes the importance of standardization and clarity in technical communication. The
book includes exercises to help readers practice identifying and using symbols correctly.

9. ISO and ANSI Standards for Engineering Drawing Symbols
This book provides an in-depth look at the international (ISO) and American (ANSI)
standards governing engineering drawing symbols. It guides readers through the
compliance requirements and differences between these standards, helping engineers
ensure their drawings meet global and regional specifications. The text is valuable for
professionals involved in international projects and quality assurance.
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