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Blueprint Reading for Welders Workbook is an essential resource designed to enhance the skills
of welders by teaching them how to interpret technical drawings accurately. Mastery of blueprint
reading is fundamental for ensuring that welding projects meet specifications, adhere to safety
standards, and are executed efficiently. This comprehensive workbook serves as a practical guide
for both novice and experienced welders, providing step-by-step instructions, exercises, and visual
aids to develop proficiency in understanding various types of blueprints used in the welding industry.

Understanding the Importance of Blueprint Reading for Welders

Blueprint reading is a critical skill that bridges the gap between design concepts and physical
fabrication. For welders, the ability to interpret detailed drawings directly impacts the quality, safety,
and precision of their work. A well-designed blueprint reading for welders workbook offers
valuable insights into these aspects:

Why Welders Need to Read Blueprints

- Accuracy in Fabrication: Ensures that welded components are manufactured according to
specifications, minimizing errors and rework.

- Understanding Dimensions and Tolerances: Helps welders produce parts that fit perfectly
within assemblies.

- Adherence to Safety Standards: Interprets safety codes and standards embedded in
blueprints to maintain a safe working environment.

- Effective Communication: Facilitates clear communication between designers, engineers, and
welders.

Key Components of a Welding Blueprint
A comprehensive blueprint reading for welders workbook emphasizes understanding the

fundamental elements of blueprints. Recognizing these components is vital for accurate
interpretation.

Common Blueprint Symbols and Notations

- Welding Symbols: Indicate the type of weld, size, and location.
- Material Specifications: Details of the materials to be used, including grades and thicknesses.
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- Dimensions and Measurements: Precise measurements for each part or section.
- Section Views: Cross-sectional images that reveal internal features.
- Title Block: Contains project information, scale, revision history, and drawing number.

Understanding Different Types of Blueprints

- Assembly Drawings: Show how various parts fit together.

- Detail Drawings: Provide detailed views of specific components.

- Structural Drawings: Focus on frameworks, supports, and load-bearing elements.

- Welding Symbols and Charts: Standardized symbols that communicate welding requirements.

Practical Exercises in Blueprint Reading for Welders Workbook

A key feature of an effective blueprint reading for welders workbook is practical exercises
designed to reinforce learning through hands-on practice.

Interpreting Blueprint Symbols
- Identify different welding symbols and their meanings.
- Match symbols with corresponding welding techniques (e.g., fillet weld, groove weld).
- Practice drawing symbols based on written specifications.
Measuring and Marking from Blueprints
- Use scaled drawings to determine exact measurements.
- Practice transferring dimensions onto actual metal using the blueprint as a guide.
- Learn how to mark weld lines accurately on metal surfaces.
Reading Section and Detail Views
- Identify section lines and interpret cross-sectional views.

- Understand how internal features are depicted in section views.
- Practice visualizing 3D objects from 2D drawings.

Tools and Techniques for Effective Blueprint Reading

Mastering blueprint reading involves familiarity with various tools and techniques that facilitate
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accurate interpretation.

Essential Tools for Welders

- Scale Ruler: For measuring dimensions directly from blueprints.

- Protractor and Square: To understand angles and orientation.

- Calipers and Micrometers: For precise measurements of physical parts.
- Blueprint Magnifiers: To examine small details and symbols clearly.

Techniques to Improve Reading Skills

- Practice Regularly: Consistent interpretation of different blueprints enhances speed and
accuracy.

- Use Visual Aids: Cross-reference illustrations and photographs with drawings.

- Ask for Clarification: Consult with engineers or supervisors when unsure about symbols or
notes.

- Participate in Workshops: Attend training sessions focused on blueprint comprehension.

Integrating Blueprint Reading into Welding Projects

The ultimate goal of a blueprint reading for welders workbook is to enable welders to seamlessly
incorporate blueprint interpretation into their daily tasks.

Step-by-Step Workflow for Welders

- Review the entire blueprint to understand the overall project scope.

- Identify all relevant sheets, including assembly, detail, and welding symbols.
- Note critical dimensions, materials, and welding requirements.

- Mark measurements on the actual metal based on the scaled drawings.

- Perform welding according to the symbols and specifications.

- Inspect the finished welds against the blueprint to ensure compliance.

Common Challenges and Solutions
- Difficulty Interpreting Symbols: Use a reference guide or legend included in the workbook.

- Misunderstanding Dimensions: Double-check measurements and seek clarification when
needed.
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- Confusing Views or Sections: Practice visualizing 3D objects from 2D drawings to improve
spatial understanding.

Benefits of Using a Blueprint Reading for Welders Workbook

Investing time in a dedicated workbook offers numerous advantages for welders looking to elevate
their craft.

Enhanced Accuracy and Quality

- Reduces errors caused by misinterpretation.
- Ensures welds meet design specifications, leading to stronger, safer structures.

Increased Efficiency and Productivity

- Speeds up the reading process, allowing for quicker project completion.
- Minimizes rework and material wastage.

Improved Safety and Compliance

- Accurately following blueprints reduces the risk of structural failures.
- Helps adhere to industry standards and regulations.

Conclusion: Mastering Blueprint Reading for Welding Success

A blueprint reading for welders workbook is an invaluable tool for developing the skills necessary
to interpret complex technical drawings effectively. By understanding the core components of
blueprints, practicing with real-world exercises, and utilizing the right tools and techniques, welders
can significantly improve their accuracy, efficiency, and safety on the job site. Incorporating blueprint
reading into daily practice not only enhances individual craftsmanship but also contributes to the
overall success and professionalism of welding projects. Whether you're just starting your welding
career or seeking to refine your skills, dedicating time to mastering blueprint reading is a crucial step
toward becoming a proficient and reliable welder.

Blueprint reading for welders workbook is an essential educational resource that bridges the gap
between theoretical knowledge and practical application in the welding industry. As welding projects
grow increasingly complex, the ability to interpret detailed blueprints becomes a core competency

for welders, ensuring precision, safety, and efficiency on the job site. This comprehensive workbook
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serves not only as a training tool for beginners but also as a reference guide for seasoned
professionals seeking to refine their skills. In this article, we delve into the significance of blueprint
reading for welders, explore the core components of an effective workbook, and analyze how such
resources enhance the capabilities of welders in real-world scenarios.

Understanding the Importance of Blueprint Reading in Welding
The Role of Blueprints in Welding Projects

Blueprints are the foundational documents that communicate the design, dimensions, and
specifications of a welding project. They serve as the primary reference for fabricators, welders,
inspectors, and project managers, ensuring that each component is constructed accurately and
according to standards. Without proficient blueprint reading skills, welders risk misinterpretation,
resulting in costly rework, safety hazards, and compromised structural integrity.

Why Welders Need Specialized Workbook Resources

While general technical drawings provide a broad overview, specialized blueprints for welding
contain detailed symbols, notes, and conventions unique to the field. A dedicated workbook offers
structured learning and practice opportunities, enabling welders to interpret complex symbols,

understand tolerances, and grasp the nuances of different welding techniques depicted in
blueprints.

Core Components of a Blueprint Reading for Welders Workbook
1. Basic Drawing Fundamentals
Every comprehensive workbook begins with the fundamentals of technical drawing, including:
- Types of drawings (e.g., assembly, detail, section views)
- Orthographic projections and isometric views
- Line types and their meanings

- Scale and dimensioning conventions

Understanding these basics ensures that welders can interpret any blueprint accurately, regardless
of complexity.

2. Welding Symbols and Their Interpretations

Welding symbols are standardized graphical representations that specify weld types, sizes,
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locations, and other essential details. A detailed workbook covers:

- The structure of welding symbols (arrow side, other side, tail)

- Common weld types (fillet, groove, plug, slot, etc.)

- Symbols indicating weld size, length, and contour

- Additional notes such as weld prep, finishing, and inspection requirements

Mastery of these symbols allows welders to visualize the welds precisely and execute them
correctly.

3. Materials and Specifications

Blueprints specify materials, grades, and standards that influence welding techniques. The
workbook explores:

- Material identification and compatibility

- Welding codes and standards (AWS, ASME, 1SO)
- Material preparation and surface requirements

- Tolerance and fit-up specifications

This knowledge ensures welders adhere to industry standards and produce durable, code-compliant
work.

4. Reading and Interpreting Dimensions and Tolerances
Precision is vital in welding. The workbook provides exercises on:
- Reading linear and angular dimensions
- Understanding geometric dimensioning and tolerancing (GD&T)
- Calculating allowances for fit-up
- Recognizing the impact of tolerances on assembly
By mastering these aspects, welders can produce components that meet exact specifications.

5. Interpretation of Notes and Specifications

Blueprints often include notes and supplementary specifications. The workbook guides welders in:
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- Deciphering technical notes

- Recognizing special instructions

- Understanding inspection criteria

- Documenting and communicating issues
Effective interpretation ensures clarity and reduces errors during fabrication.
Features of an Effective Welding Blueprint Reading Workbook
Interactive Exercises and Practice Problems
A well-designed workbook incorporates:

- Multiple-choice guestions to test symbol recognition

- Drawings for practice in dimension reading

- Scenario-based exercises to interpret complex blueprints

- Self-assessment quizzes for progress tracking
These activities reinforce learning and build confidence.
Visual Aids and Sample Blueprints
High-quality illustrations and sample blueprints provide:

- Clear examples of symbols and annotations

- Step-by-step breakdowns of complex drawings

- Comparative views to understand different perspectives
Visual aids enhance comprehension, especially for visual learners.
Glossary of Terms and Symbols
A comprehensive glossary helps welders:

- Memorize technical vocabulary

- Clarify ambiguous symbols or notes
- Build a strong foundational vocabulary for communication
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This resource supports ongoing learning and professional development.
Guidance on Industry Standards and Codes
The workbook should include:

- Summaries of relevant welding codes

- Explanation of compliance requirements

- Tips for ensuring quality and safety

Understanding industry standards ensures that welders? work meets regulatory expectations.

Practical Applications and Benefits of Using a Blueprint Reading
Workbook

Enhancing Accuracy and Efficiency
Regular practice with a workbook sharpens skills, leading to:
- Fewer errors during fabrication
- Reduced rework and material waste
- Faster interpretation of complex drawings
This results in cost savings and improved productivity.
Improving Communication and Collaboration
Proficiency in blueprint reading fosters better communication among team members by:
- Allowing welders to articulate issues clearly
- Facilitating precise instructions and feedback
- Promoting teamwork and quality assurance
Clear understanding minimizes misunderstandings on the job site.

Supporting Certification and Career Advancement

Many industry certifications require knowledge of blueprint reading. A dedicated workbook provides:
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- Preparation for certification exams
- Evidence of skill development
- A competitive edge in the job market

Continuous learning through such resources supports career growth.

Challenges and Limitations of Blueprint Reading Workbooks

While invaluable, blueprint reading workbooks have limitations:

- They cannot fully replicate real-world complexities

- Overreliance on practice exercises without hands-on welding may hinder skill transfer

- Some blueprints may contain proprietary symbols or standards not covered in generic
workbooks

Therefore, combining workbook exercises with practical training and on-the-job experience is
essential for comprehensive skill development.

Conclusion: The Value of Investing in a Blueprint Reading for
Welders Workbook

In an industry where precision, safety, and compliance are paramount, mastery of blueprint reading
is non-negotiable for welders. A well-crafted blueprint reading for welders workbook serves as both
an educational foundation and a practical reference, enabling welders to interpret complex drawings
with confidence. By integrating theoretical knowledge with practical exercises, such workbooks
accelerate learning, reduce errors, and elevate the overall quality of welding projects. As the
industry continues to evolve with new standards and technologies, ongoing education through
dedicated resources like these remains a vital component of a successful welding career. Whether
for newcomers or seasoned professionals, investing in a comprehensive blueprint reading workbook
is a strategic step toward excellence in welding craftsmanship.

QuestionAnswer What key topics are covered in a blueprint reading for welders workbook? A
typical workbook covers symbols and abbreviations, reading weld symbols, interpreting
measurements and dimensions, understanding different types of welds, and safety precautions
related to blueprint interpretation. How does mastering blueprint reading improve a welder?s skills?
Mastering blueprint reading enables welders to accurately interpret project specifications, ensure
proper weld types and dimensions, reduce errors, and enhance overall efficiency and safety on the
job site. What are common challenges students face when using a blueprint reading for welders
workbook? Common challenges include understanding complex symbols and abbreviations,
visualizing 3D structures from 2D drawings, and accurately interpreting measurements and weld
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positions. Are there practice exercises included in blueprint reading for welders workbooks? Yes,
most workbooks include practice exercises such as interpreting sample drawings, identifying weld
types, reading weld symbols, and completing measurement tasks to reinforce learning. How can |
effectively use a blueprint reading for welders workbook to prepare for certification exams? Use the
workbook to review key concepts, complete all practice exercises, quiz yourself on weld symbols
and diagrams, and revisit challenging sections to build confidence and competence for certification
tests. What tools or resources should | use alongside a blueprint reading for welders workbook?
Complement your workbook with a weld symbol chart, measurement tools like rulers and
protractors, and online tutorials or videos to enhance understanding and application of blueprint
reading skills. Is a blueprint reading for welders workbook suitable for beginners or only experienced
welders? The workbook is suitable for both beginners learning the fundamentals and experienced
welders seeking to refine their skills or prepare for certifications, as it covers a range of difficulty
levels.

Related keywords: welding symbols, welding symbols guide, welding diagram, welding symbols
chart, weld joint types, welding codes, welding instructions, welding safety, welding techniques,
welding practice exercises

Blueprint Welding Symbols Chart

blueprint welding symbols chart are essential tools for professionals in the construction,
manufacturing, and engineering industries. These symbols provide standardized visual
representations of weld types, sizes, and locations on technical drawings, ensuring clear
communication among designers, fabricators, and inspectors. A comprehensive understanding of
welding symbols and their interpretations is crucial for accurate fabrication, quality assurance, and
safety. This article offers an in-depth exploration of the blueprint welding symbols chart, covering its
key components, types of welds, reading conventions, and practical applications to enhance your
proficiency in reading and using welding symbols effectively.

Understanding the Importance of a Blueprint Welding Symbols Chart

Welding symbols serve as a universal language in technical drawings, bridging gaps between
different teams and disciplines. The blueprint welding symbols chart simplifies complex information
by providing visual shorthand for various welding processes. By mastering its use, engineers and
welders can:

- Ensure precise weld placement and dimensions
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- Maintain consistency and quality across projects
- Reduce errors and rework

- Improve communication among stakeholders

- Comply with industry standards and codes

A well-organized welding symbols chart acts as a quick reference guide, enabling users to interpret
drawings efficiently and accurately, which ultimately leads to safer and more reliable structures.

Key Components of a Welding Symbols Chart

A typical blueprint welding symbols chart contains several standardized elements. Understanding
each component is vital to accurately interpret the symbols.

1. Basic Welding Symbols
These symbols indicate the type of weld to be performed. Common basic weld symbols include:
- Fillet Weld: Represented by a triangle
- Groove Weld: Shown as a square, V, bevel, or U shape
- Plug or Slot Weld: Depicted as a circle or rectangle
- Edge Weld: lllustrated by a double line
- Surfacing Weld: Indicated by a shaded area or hatch pattern
2. Reference Line and Arrow
The reference line is a straight line on the drawing, with an arrow pointing to the joint where the weld

is required. The arrow indicates the location of the weld, and the symbol's details are read in relation
to this line.

3. Welding Location

This specifies whether the weld is to be placed on the "arrow side,"” "other side," or both sides of the
joint, typically indicated by annotations like "Arrow Side,” "Other Side," or "Both."

4. Dimensioning and Size

Weld size and length are specified numerically near the symbol, often in millimeters or inches, to
detail the precise dimensions of the weld.

5. Additional Symbols and Modifiers
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Further clarifications are provided through supplementary symbols, such as:

- Finish Symbols: Indicate grinding or smoothing requirements
- Contour Symbols: Describe the weld's surface appearance

- Field Weld Symbols: Show that the weld is to be done on-site
- Concavity or Convexity Symbols: Specify the weld's profile

Common Types of Welds in the Blueprint Welding Symbols Chart

Understanding the different types of welds is fundamental to interpreting the symbols correctly.
Below are the most common weld types detailed in the chart.

1. Fillet Welds

- Used to join two surfaces at a right angle or an acute angle
- Symbol: a right-angled triangle
- Application: often used in T-joints, corner joints, and lap joints

2. Groove Welds

- Fills a groove between two members to form a strong joint
- Variations include square, V, bevel, U, and J grooves
- Symbol: a rectangle or specific shape depicting the groove type

3. Plug and Slot Welds

- Used to join or reinforce plates by filling holes
- Plug welds are circular; slot welds are elongated
- Symbol: circle or rectangle on the reference line

4. Edge Welds
- Join the edges of two members without filling the entire joint

- Applied when edges are prepared for welding
- Symbol: double lines parallel to the joint
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5. Surface or Surfacing Welds

- Apply a weld to a surface to add material or improve properties
- Symbol: shaded area or hatch pattern

Reading and Interpreting Welding Symbols on Blueprints

Proper interpretation of welding symbols involves understanding the conventions and reading from
left to right, following industry standards such as AWS (American Welding Society) symbols.

Step-by-Step Guide

- Identify the reference line: The main line that carries the symbol

- Locate the arrow: Points to the joint where the weld is to be applied

- Read the basic weld symbol: Determine the weld type indicated

- Check for supplementary symbols: Review for additional instructions like size, length, or
contour

- Note the side of application: Arrow side, other side, or both sides

- Interpret dimensions and notes: Read numerical values for weld size, length, or spacing

Common Annotations to Look For
- Size: Numerical value indicating weld thickness or length (e.g., "3/16" or "50 mm")
- Finish: Symbols indicating grinding or smoothing

- Field welds: Symbols with an "F" indicating on-site work
- Contouring: Symbols indicating convex or concave profiles

Standards and Industry Guidelines for Welding Symbols

The interpretation of blueprint welding symbols is governed by recognized standards to ensure
consistency worldwide.

Major Standards
- AWS (American Welding Society) A2.4: Standard symbols for welding and allied processes

- ISO 2553: International standard for welding symbols
- ASME: Code for pressure vessels and piping with specific welding notation
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Familiarity with these standards helps ensure compliance and clarity in technical documentation.

Practical Applications of the Blueprint Welding Symbols Chart

Using the chart effectively enhances project accuracy and quality control across various scenarios.

1. Fabrication and Manufacturing

- Ensures correct weld types and sizes are applied during assembly
- Facilitates communication between engineers and welders

2. Inspection and Quality Assurance

- Verifies that welds conform to specified symbols
- Assists inspectors in identifying discrepancies or defects

3. Training and Education

- Provides a visual reference for students and new professionals learning welding symbols
- Supports the development of standardized interpretation skills

Tips for Using a Blueprint Welding Symbols Chart Effectively

- Always cross-reference with industry standards to interpret unfamiliar symbols
- Pay attention to the side indications to understand weld placement

- Confirm dimensions and notes match project specifications

- Use a magnifier or digital tools for detailed or complex symbols

- Keep the chart accessible on-site or in digital form for quick reference

Conclusion

Mastering the blueprint welding symbols chart is a vital skill for professionals involved in welding
design, fabrication, and inspection. It provides a standardized visual language that ensures precise
communication, enhances quality, and promotes safety. By understanding the key components,
types of welds, reading conventions, and industry standards, you can interpret technical drawings
confidently and accurately. Whether you are a beginner or an experienced welder, utilizing a
comprehensive welding symbols chart will improve your efficiency and contribute to successful
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project outcomes.

Remember: Consistent practice and referencing industry standards are key to becoming proficient in
reading and applying welding symbols. Keep your blueprint welding symbols chart handy and
always verify details before proceeding with welding tasks.

Blueprint Welding Symbols Chart: A Comprehensive Guide for Engineers and Fabricators

Blueprint welding symbols chart is an essential tool in the world of engineering, manufacturing, and
construction. It serves as a universal language that communicates crucial welding information
succinctly and accurately on technical drawings. For professionals involved in fabricating metal
structures, machinery, or components, understanding and interpreting these symbols is vital to
ensure that the final product meets design specifications, safety standards, and quality
requirements. This article delves into the intricacies of blueprint welding symbols charts, exploring
their purpose, components, interpretation, and practical applications in the field.

Understanding the Importance of Blueprint Welding Symbols Chart

Blueprints are the backbone of any manufacturing or construction project. They provide detailed
representations of parts, assemblies, and entire structures, guiding fabricators and welders through
every step of the process. Within these blueprints, welding symbols are used to specify how, where,
and what type of welds are to be applied.

A blueprint welding symbols chart consolidates these symbols into an organized, easy-to-reference
format. It acts as a visual language that communicates complex welding instructions in a
standardized manner, reducing ambiguity and errors on the shop floor. Without a clear
understanding of these symbols, even the most precise blueprints can lead to misinterpretations,
costly rework, or compromised structural integrity.

The Fundamentals of Welding Symbols

What Are Welding Symbols?

Welding symbols are graphic representations that specify the type of weld, its size, length, location,
and other pertinent details. They are typically placed on the joint line of a blueprint, accompanied by
additional notes or dimensions. These symbols are governed by standards such as the American
Welding Society (AWS) A2.4 Specification, which ensures consistency across drawings and

industries.

Components of a Welding Symbol
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A typical welding symbol comprises several key elements:

- Reference Line: The baseline on which all symbols are placed.

- Arrow: Points to the joint or location where the weld is to be applied.

- Tail: Contains additional information like welding process, specifications, or notes.

- Basic Symbol: Indicates the type of weld (e.g., fillet, groove, plug).

- Supplementary Symbols: Provide extra instructions such as weld size, length, or contour.
Understanding each component is crucial for accurate interpretation.
Deciphering the Blueprint Welding Symbols Chart
A blueprint welding symbols chart categorizes various symbols into groups based on their function
and appearance. Here?s a detailed breakdown:

- Types of Welds and Their Symbols
| Weld Type | Symbol | Description |
R R |

| Fillet weld | ? | Used to join two surfaces at a right angle. The symbol resembles a triangle. |

| Groove weld | ? | Used when two pieces are beveled or prepared to be joined with a specific
groove. Variations include V, bevel, U, J, and flush groove. |

| Plug and Slot welds | ? / ? | Used to join overlapping plates with a hole or slot. |

| Edge weld | ? | Used to weld the edges of two plates aligned in the same plane. |

- Basic Welding Symbols
The core symbols are standardized, with variations to convey specific details:
- Flag: Indicates a weld is to be applied on the side of the arrow.

- Tail: Contains additional instructions like welding process or code references.
- Supplementary Symbols: Such as contour or finish symbols, to specify the final weld shape and
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surface quality.

- Additional Symbols and Modifiers

- Size (Leg or Depth): Numeric values indicating the weld size.

- Length: Horizontal dashes denote the length of the welds.

- Pitch: Distance between intermittent welds.

- Contour Symbols: Flat, convex, or concave surfaces.

- Finish Symbols: Specify grinding, smoothing, or other post-weld treatments.
How to Read and Interpret a Blueprint Welding Symbols Chart
Interpreting welding symbols requires a systematic approach:

Step 1: Locate the Symbols on the Blueprint

Find the weld symbols associated with the joint in question. They are typically positioned on or near
the reference line, with arrows pointing to the specific joint.

Step 2: Identify the Side of the Joint

The arrow side indicates where the weld is to be applied. If a symbol is on the other side or both
sides, additional flags or notes clarify this.

Step 3: Decode the Basic Symbol
Determine the type of weld?fillet, groove, plug, etc.?by referring to the symbol shape.
Step 4: Review Additional Modifiers

Check for size, length, contour, and finish instructions. These details specify the dimensions and
appearance of the weld.

Step 5: Examine the Tail for Extra Information

The tail may contain process notes, welding standards, or special instructions that influence
execution.

Practical Example:
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Suppose a blueprint shows a reference line with a fillet weld symbol on the arrow side, with a size of
Y inch, a length of 3 inches, and a convex contour. The tail indicates a specific welding process,
such as SMAW (Shielded Metal Arc Welding). Interpreting this, a welder understands to apply a
Ya-inch fillet weld on the indicated joint, 3 inches long, with a convex surface, using the specified
process.

Practical Applications and Best Practices

Implementing the Welding Symbols Chart in Projects

- Standardization: Use a consistent welding symbols chart aligned with industry standards to
ensure clarity.

- Training: Educate design and fabrication teams on interpreting welding symbols accurately.

- Verification: Cross-reference the symbols with technical specifications and codes before
welding.

- Quality Control: Incorporate inspections to verify that the welds conform to the specified symbols
and standards.

Common Challenges and How to Overcome Them

- Ambiguity in Symbols: Clarify unclear symbols through notes or supplementary documentation.

- Complex Assemblies: Break down complex welds into individual symbols for easier
interpretation.

- Communication Gaps: Foster open communication between designers, engineers, and welders
to resolve ambiguities promptly.

The Future of Blueprint Welding Symbols

As technology advances, digital tools are increasingly integrating welding symbols into CAD
(Computer-Aided Design) software, making interpretation more accessible. Additionally, industry
standards continue to evolve, emphasizing clarity and precision. The adoption of 3D modeling and
automated inspection systems further enhances the accuracy of weld fabrication, reducing reliance
solely on symbols but still emphasizing their importance in initial planning.

Conclusion
A blueprint welding symbols chart is more than just a reference; it is a vital communication tool that

bridges the gap between design intent and practical execution. Mastery of these symbols ensures
that welders and fabricators can produce structures that are safe, durable, and compliant with
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industry standards. As industries continue to demand higher precision and quality, understanding
and effectively utilizing welding symbols will remain an indispensable skill for engineers, designers,
and technicians alike.

Whether you are new to welding drawings or seeking to refine your knowledge, investing time in
understanding blueprint welding symbols charts will significantly enhance your ability to interpret,
execute, and oversee welding processes with confidence and professionalism.

QuestionAnswer What is a blueprint welding symbols chart and why is it important? A blueprint
welding symbols chart is a visual guide that explains standard welding symbols used on technical
drawings. It is important because it helps welders and engineers accurately interpret weld types,
sizes, and placement to ensure proper fabrication and structural integrity. How do | interpret the
different symbols on a blueprint welding symbols chart? The chart provides standardized symbols
for various weld types, such as fillet, groove, or plug welds, along with details like weld size, length,
and location. By matching symbols on the blueprint to the chart, you can determine the specific
welding requirements. What are common welding symbols found on a blueprint welding symbols
chart? Common symbols include a triangle for fillet welds, a straight line for groove welds, arrows
indicating weld locations, and additional symbols for weld size, contour, and finish. The chart helps
clarify these symbols' meanings. Can a blueprint welding symbols chart be used for all types of
welding projects? While most standard welding symbols are covered, complex or specialized
projects may require additional or custom symbols. However, the chart provides a solid foundation
for interpreting most common welding instructions. How can | ensure compliance with the welding
symbols shown on a blueprint welding symbols chart? By thoroughly studying the chart,
understanding each symbol?s meaning, and cross-referencing the specifications on the blueprint,
you can accurately follow the welding instructions and ensure compliance with industry standards.
Are there different versions of blueprint welding symbols charts for various industries? Yes, different
industries such as construction, manufacturing, or shipbuilding may have specific standards or
variations of welding symbols. It?s important to use the chart that aligns with your industry?s codes
and standards. Where can | find a reliable blueprint welding symbols chart online? Reliable sources
include industry standards organizations like AWS (American Welding Society), technical manuals,
and reputable engineering websites. Many charts are available as downloadable PDFs or online
reference guides.

Related keywords: welding symbols, welding diagram, welding symbols chart, welding symbols

guide, welding notation, welding symbols PDF, welding symbols reference, welding symbols
standards, welding symbols examples, welding symbols interpretation
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Machinist print symbols chart

Machinist Print Symbols Chart: Your Comprehensive Guide to Reading and Interpreting
Mechanical Drawings

Understanding the intricacies of machinist print symbols chart is essential for anyone involved in
manufacturing, engineering, or machining. These standardized symbols serve as a universal
language that conveys critical information about dimensions, tolerances, surface finishes, welding,
and other manufacturing instructions. Mastery of this chart not only enhances communication
among professionals but also ensures the production of precise, high-quality components.

In this comprehensive guide, we will delve into the various aspects of machinist print symbols chart,
explore their significance, and provide practical tips for effective interpretation.

What Is a Machinist Print Symbols Chart?

A machinist print symbols chart is a visual reference that displays standardized symbols used in
technical drawings and blueprints. These symbols communicate specific instructions regarding
machining, fabrication, inspection, and assembly processes. They help eliminate ambiguity, making
the manufacturing process more efficient and consistent.

The chart typically includes symbols for:

- Geometric tolerances

- Surface finishes

- Welding

- Sectional views

- Datum features

- Additional notes and annotations

By understanding these symbols, machinists, engineers, and quality inspectors can accurately
interpret drawings and execute manufacturing tasks with precision.

Importance of Machinist Print Symbols in Manufacturing

The significance of machinist print symbols chart in manufacturing cannot be overstated. Here are
some key reasons why familiarity with these symbols is vital:



is02553 weld symbol chart Latest Edition Vol. 2024, Issue 7

- Standardization: Ensures everyone interprets drawings in the same way, reducing
miscommunication.

- Efficiency: Speeds up the manufacturing process by providing clear instructions.

- Quality Control: Facilitates precise inspection and quality assurance.

- Cost Reduction: Minimizes errors, rework, and material wastage.

- Compliance: Meets industry standards such as ASME Y14.5, ISO, and ANSI.

Common Categories of Machinist Print Symbols

Machinist print symbols are categorized based on the type of information they convey. The main
categories include:

1. Geometric Dimensioning and Tolerancing (GD&T) Symbols

GD&T symbols specify the allowable variation in form, orientation, location, and profile of features.
They are crucial for ensuring parts fit and function correctly.

Common GD&T symbols include:
- Plain Circle (@): Diameter of a circle or hole
- Flatness: Indicates that a surface must lie within a specified tolerance zone
- Perpendicularity: Ensures a feature is at a right angle to a datum

- Concentricity: Features share the same centerline
- Profile of a Surface: Defines the allowable variation of a surface

2. Surface Finish Symbols

Surface finish symbols specify the desired roughness or smoothness of a machined surface,
affecting the part?s performance and aesthetics.

Key symbols include:
- Ra (Average Roughness): Numeric value indicating roughness
- Surface Roughness Symbol: A checkmark-like symbol placed on the drawing

- Cut or Grind Symbols: Indicate the type of surface treatment required

3. Welding Symbols

Welding symbols communicate how and where welds should be applied, including type, size, and
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process.
Common welding symbols include:
- Fillet Weld: A triangle symbol
- Groove Weld: A V or U-shaped symbol
- Spot Weld: A circle
- Plug or Slot Weld: A rectangle
4. Section and Detail View Symbols
These symbols guide the viewer to specific sections or detailed views within a drawing, such as:
- Section Lines: Hatching patterns indicating cut surfaces
- Break Lines: Indicate where a part is broken for clarity
5. Datum and Reference Symbols
Datums serve as reference points for measurements and tolerances.
Common datum symbols include:

- A, B, C: Designate primary, secondary, and tertiary datums
- Origin Symbols: Indicate the starting point for measurements

Understanding Geometric Dimensioning and Tolerancing (GD&T)
Symbols

GD&T is a language that precisely describes the allowable variation in part features. Here?s a
breakdown of some essential GD&T symbols often found on machinist print symbols chart:

1. Flatness
- Symbol: A parallelogram

- Purpose: Ensures a surface is within a specified flatness tolerance
- Application: Flatness controls for mating surfaces
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2. Perpendicularity

- Symbol: A square with a T-shaped leader

- Purpose: Ensures a feature is perpendicular to a datum

- Application: Accurate positioning of holes or features
3. Circularity (Roundness)

- Symbol: A circle with a line through the center

- Purpose: Controls the roundness of a feature
4. Profile of a Surface

- Symbol: A curved line

- Purpose: Defines the allowable variation of a surface?s shape
5. True Position

- Symbol: A circle with a cross

- Purpose: Specifies the exact location of features like holes or pins

Interpreting Surface Finish Symbols
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Surface finish directly impacts the functionality and aesthetics of machined parts. The symbols

provide guidance on the required surface texture.

How to Read Surface Finish Symbols

- The symbol resembles a checkmark or a bent arrow

- Numeric values adjacent to the symbol specify roughness in micrometers (Ra)
- Additional notes may specify the type of process (e.g., grinding, polishing)

Example:

- Symbol: A checkmark with ?Ra 1.6?
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- Interpretation: The surface must have an average roughness of no more than 1.6 micrometers
Welding Symbols and Their Significance
Welding symbols are crucial for ensuring proper joint strength and integrity.
Common Welding Symbols
| Symbol | Meaning | Typical Application |
R |
| Fillet weld | Right triangle | Interior corners and joints |
| Groove weld | V, U, J shapes | Butt joints requiring strength |
| Spot weld | Circle | Sheet metal assembly |
| Plug/Slot weld | Rectangle | Filling holes or slots |
Reading Welding Symbols
- The main arrow points to the joint
- The tail contains additional specifications: weld size, length, process, and finish
- Symbols placed above or below the reference line indicate different instructions
Section and Detail View Symbols
These symbols assist in understanding complex geometries without cluttering the drawing.
Types of Section Symbols
- Section Lines: Parallel hatching lines indicating cut surfaces
- Break Lines: Zigzag or wavy lines indicating a broken section to show interior features

Usage Tips

- Use section views to clarify internal features
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- Always include a section line with an arrow pointing to the cut area
- Label sections clearly for easy reference

Datums and Reference Symbols in Detail
Datums are vital for establishing measurement points.

Common Datum Symbols

- A, B, C: Alphanumeric labels indicating different datums
- Origin Symbol: Cross or arrow indicating the starting point for measurements

Practical Application

- Use datums to define the location of holes, edges, or features
- Ensure that tolerances are referenced to the appropriate datums for accuracy

Best Practices for Using a Machinist Print Symbols Chart

To maximize the benefits of machinist print symbols chart, consider these best practices:

- Familiarize Yourself with Industry Standards: ASME Y14.5 is widely adopted; understanding it
ensures proper interpretation.

- Use Clear and Consistent Symbols: Maintain clarity by adhering to standardized symbols across
drawings.

- Double-Check Symbols and Notes: Confirm that all symbols and annotations are correctly
applied and understood.

- Cross-Reference with Specifications: Always verify that symbols align with project specifications
and requirements.

- Maintain a Reference Chart: Keep a machinist print symbols chart accessible for quick
consultation.

Additional Resources for Machinist Print Symbols

For those interested in expanding their knowledge, consider exploring:

- ASME Y14.5 Standards: The authoritative guide on GD&T symbols and practices
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- ISO Standards: International standards for technical drawings

- CAD Software Manuals: Many CAD programs include tools for applying and interpreting print
symbols

- Technical Drawing Courses: Many institutions offer courses on reading and creating detailed
drawings

Conclusion

Mastering the machinist print symbols chart is an indispensable skill for professionals involved in
manufacturing, engineering, and design. It streamlines communication, enhances precision, and
ensures that parts are manufactured to exact specifications. By understanding the various
categories of symbols?from GD&T to surface finishes, welding, and section views?you can interpret
complex drawings with confidence and accuracy.

Investing time to familiarize yourself with these symbols and standards will pay dividends in quality,
efficiency, and safety. Keep a comprehensive chart handy, stay updated with industry standards,
and continually refine your interpretation skills to excel in the world of

Machinist Print Symbols Chart: An In-Depth Examination of Its Significance and Practical Application
in Manufacturing

In the intricate world of manufacturing and mechanical engineering, precision is paramount. Every
dimension, tolerance, and surface finish must be communicated clearly and unambiguously to
ensure the final product meets rigorous standards. Central to this communication are machinist print
symbols?standardized graphical representations embedded within technical drawings that convey
critical information succinctly. The machinist print symbols chart serves as an essential reference
guide, encapsulating the language of manufacturing in a universally understood visual dialect. This
article delves into the origins, structure, and practical application of machinist print symbols,
emphasizing their vital role in the manufacturing process.

Understanding the Fundamentals of Machinist Print Symbols

The Purpose and Importance of Print Symbols

Machine shops, engineering firms, and manufacturing facilities rely heavily on technical drawings to
convey design intent. These drawings include a variety of symbols that represent surface finishes,

geometric tolerances, welding details, and other manufacturing instructions. The primary purpose of
these symbols is to:

- Standardize communication: Ensuring that all stakeholders interpret the drawings uniformly,
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regardless of language or cultural differences.
- Reduce ambiguity: Providing precise instructions that minimize the risk of manufacturing errors.
- Improve efficiency: Allowing quick interpretation of complex information, facilitating faster
decision-making and production.

The machinist print symbols chart consolidates these symbols into an organized reference, enabling
engineers, machinists, and inspectors to verify and interpret drawings efficiently.

Historical Development and Standardization

The evolution of print symbols traces back to the early 20th century, as the manufacturing industry
sought to streamline communication amid increasing complexity. The development of standardized
symbols was driven by organizations such as the American National Standards Institute (ANSI), the
International Organization for Standardization (ISO), and the Military Standard (MIL-STD) series.
These standards have evolved over decades, culminating in comprehensive charts that specify:

- Symbol shapes and sizes
- Placement rules
- Meaning and interpretation

Today, the most widely recognized standards include ISO 1101, ANSI Y14.5, and DIN standards,
each providing detailed specifications for print symbols.

Core Components of a Machinist Print Symbols Chart

A typical machinist print symbols chart is organized into categories based on the type of information
conveyed. Here are the main components:

Surface Finish Symbols
- Represented by a check mark-like symbol placed on the drawing's extension line.
- Indicate the required surface roughness, quantified in micrometers or microinches.
- Additional modifiers specify the type of finish (e.g., machined, ground, honed).
Geometric Dimensioning and Tolerancing (GD&T) Symbols

- Encompass symbols such as flatness, straightness, circularity, cylindricity, profile, and
angularity.
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- Usually enclosed within a frame or a specific geometric symbol to communicate tolerances
precisely.
- Critical for ensuring parts fit and function correctly.

Welding Symbols

- lllustrate types of welds, weld sizes, and welding processes.

- Consist of arrows, reference lines, and supplementary symbols to specify welding instructions.
Additional Symbols and Notations

- Include symbols for countersinks, counterbores, spot-facing, drilling, tapping, and other

manufacturing operations.
- May also depict notes on material specifications, heat treatment, or inspection requirements.

Interpreting the Machinist Print Symbols Chart: Practical Insights
Symbol Placement and Reading Rules

Understanding how symbols are positioned relative to the drawing features is crucial. Standard
conventions include:

- Surface finish symbols are placed on the side of the extension line that corresponds to the
surface requiring the specified finish.

- GD&T symbols are typically placed within or adjacent to the feature control frame.

- Welding symbols are positioned along the reference line, with arrowheads pointing to specific
features.

Common Misinterpretations and Pitfalls

Despite standardization, misinterpretations can occur due to:
- Poor diagram clarity or illegible symbols.
- Deviations from placement conventions.

- Ambiguous or incomplete annotations.

Manufacturing personnel must be trained to cross-reference symbols with standards and ensure
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accurate interpretation.
Role of the Machinist Print Symbols Chart in Quality Assurance
Inspection and Verification

The symbols guide inspectors in verifying that manufactured parts adhere to specified tolerances
and finishes. For example:

- Surface finish symbols dictate the abrasive process or grinding required.
- GD&T symbols specify permissible deviations, ensuring proper fit and function.
- Welding symbols inform inspection of weld quality and dimensions.

Documentation and Traceability

Proper use of print symbols enhances traceability and compliance with industry standards,
facilitating audits, quality control, and certification processes.

Advancements and Digital Integration
Transition to CAD and Digital Standards
Modern CAD software incorporates standardized symbol libraries, allowing engineers to embed print

symbols directly into digital drawings. Benefits include:

- Improved accuracy and consistency.
- Easier updates and revisions.
- Enhanced sharing and collaboration across teams.

Interactive and Dynamic Symbols

Emerging technologies are exploring interactive symbols that link directly to detailed specifications,
standards, or inspection reports, further streamlining manufacturing workflows.

Challenges and Future Directions

Despite the widespread adoption of standardized print symbols, challenges remain:
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- Variability in interpretation due to incomplete understanding.
- Legacy drawings with outdated or non-standard symbols.
- Training gaps among new personnel.

Future efforts focus on:

- Enhanced training modules.
- Integration of augmented reality for real-time symbol interpretation.
- Development of universal digital standards for symbol interchange.

Conclusion

The machinist print symbols chart is an indispensable component in the realm of manufacturing,
serving as a universal language that conveys complex instructions with clarity and precision. Its
development over decades reflects an ongoing commitment to standardization, quality, and
efficiency. As manufacturing evolves with digital technologies and Industry 4.0 initiatives, the role of
these symbols remains vital, bridging traditional craftsmanship with modern innovation. Mastery of
the print symbols chart empowers professionals to produce high-quality, accurately dimensioned
components that meet the exacting standards of today's competitive and safety-conscious industry.
Whether for seasoned engineers or new machinists, familiarity with this chart is essential for
effective communication and successful manufacturing outcomes.

QuestionAnswer What are machinist print symbols and why are they important? Machinist print
symbols are standardized graphical representations used in technical drawings to convey specific
machining instructions, dimensions, and features clearly. They ensure consistent understanding
among manufacturers, engineers, and machinists, facilitating accurate and efficient production.
Where can | find a comprehensive machinist print symbols chart? You can find machinist print
symbols charts in engineering drawing standards such as ANSI/ASME Y14.2 or ISO standards,
technical drawing textbooks, or reputable online engineering resources and tutorials that provide
visual guides and explanations. How do | interpret common symbols like surface finish, thread, and
tolerance in a machinist print symbols chart? In a machinist print symbols chart, surface finish
symbols indicate the desired surface roughness, thread symbols specify thread types and sizes, and
tolerance symbols define permissible deviations in dimensions. Familiarity with these symbols helps
ensure the part meets design specifications. Are machinist print symbols standardized
internationally or do they vary by region? Machinist print symbols are standardized internationally
through standards like ISO 128 and ISO 1101, but some regions, such as the United States,
primarily follow ANSI/ASME standards. It's important to reference the correct standard relevant to
your region or project. Can | learn machinist print symbols online, and are there any recommended
resources? Yes, many online courses, tutorials, and resources are available to learn machinist print
symbols. Reputable websites like Coursera, YouTube tutorials, and engineering drawing standards
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organizations provide comprehensive guides and practice materials.
Related keywords: machinist symbols, machining symbols chart, engineering print symbols,

technical drawing symbols, manufacturing symbols, mechanical drawing symbols, print symbol
legend, engineering drafting symbols, machining notation chart, technical illustration symbols

Read the full article online: MACHINIST PRINT SYMBOLS CHART

Bs En 22553 Weld Symbols

BS EN 22553 weld symbols: A Comprehensive Guide to Understanding and Applying Weld
Symbols in Engineering and Fabrication

Welding symbols are an essential part of engineering drawings and fabrication documentation,
providing clear instructions for weld types, sizes, and other important details. Among the
internationally recognized standards, BS EN 22553 plays a crucial role in defining the weld symbols
used in technical drawings within the UK and Europe. Understanding these symbols ensures precise
communication between designers, engineers, and welders, leading to high-quality welds and
efficient fabrication processes.

In this comprehensive guide, we will delve into the BS EN 22553 weld symbols, explaining their
significance, how to read and interpret them, and best practices for applying them in your projects.

Overview of BS EN 22553 Standard
What is BS EN 225537

BS EN 22553 is a European Standard that specifies the graphical symbols used for welding,
including the detailed representations of weld types, sizes, and additional information. The standard
aims to harmonize welding symbols across Europe, ensuring consistency and clarity in technical
drawings.

This standard is part of a series that covers various aspects of welding symbols, but BS EN 22553
specifically focuses on the graphical representation of welds, making it an indispensable resource

for engineers, draftspersons, and welders.

Scope and Application
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The BS EN 22553 standard applies to:

- Structural steelwork

- Mechanical engineering components

- Fabrication drawings for welded assemblies
- Certification of welded joints

It provides a comprehensive set of symbols and rules for depicting different types of welds, weld
sizes, weld lengths, and additional instructions, facilitating effective communication across the
manufacturing process.

Understanding the Components of BS EN 22553 Weld Symbols

Weld symbols under BS EN 22553 are composed of various elements that convey specific
information about the welds. Familiarity with these components is key to interpreting and applying
the symbols correctly.

Basic Elements of a Weld Symbol
The main components include:
- Welding symbol (arrow and reference line)
- Basic weld symbol (shapes indicating weld type)

- Supplementary symbols (indications for weld size, length, contour, and finish)
- Tail (optional, used for additional instructions or standards references)

The Welding Symbol and Reference Line

- The reference line is a horizontal line representing the weld to be made.

- An arrow points from the reference line to the joint where the weld is required.

- The position of the weld symbol in relation to the reference line indicates whether the weld is to
be made on the arrow side or the other side of the joint.
Arrow Side and Non-Arrow Side

- The arrow side (or "side A") is where the arrow points.
- The other side (or "side B") is opposite the arrow.
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- Symbols placed below the reference line indicate welds on the arrow side; symbols above
indicate welds on the non-arrow side.

Types of Weld Symbols as per BS EN 22553
The standard defines various basic weld types, each represented by specific graphical symbols.
Common Basic Weld Symbols
- Fillet Weld: A triangular symbol indicating a weld that joins two surfaces at a right angle.
- Groove Weld: Symbols representing different groove weld types such as V-groove, bevel,
U-groove, and square groove.
- Edge Weld: For welding along the edge of a plate or section.
- Spot and Plug Welds: Represented by circles or other specific symbols.
- Surfacing Weld: For applying weld metal on a surface for reinforcement or corrosion protection.
Graphical Representation of Basic Welds
| Weld Type | Symbol Description | Example Illustration |
e oo R —
| Fillet Weld | Right-angled triangle | ![Fillet weld symbol]() |
| V-Groove Weld | 'V' shape with a line at the root | /[V-Groove weld symbol]() |
| Bevel Groove Weld | Triangle with beveled edge | ![Bevel groove weld symbol]() |
| Square Groove Weld | Square shape | ![Square groove weld symbol]() |
| U-Groove Weld | 'U'-shaped groove | [[U-Groove weld symbol]() |
(Note: In the actual article, insert appropriate images or diagrams representing each symbol.)

Adding Details to Weld Symbols

BS EN 22553 allows for additional information to be added to the basic symbols to specify details
such as size, length, contour, and finishing.

Weld Size and Length
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- Weld Size: Usually indicated next to the weld symbol with a dimension (e.g., 6 mm).
- Weld Length: Shown as a series of short dashes or a specific length measurement.
- Number of Welds: When multiple welds are required, numbers are used to specify how many.

Contour and Profile Symbols
Additional symbols specify the desired weld profile:

- Flat: No additional symbol.

- Concave: A curved line below the reference line.

- Convex: A curved line above the reference line.

- Other profiles: Beveled, flush, or miscellaneous contours.
Finish Symbols
Symbols indicating surface finish requirements:

- Grind finish: A check mark.

- Brush finish: A zigzag line.

- Rough finish: Wavy line.
Using the Tail and Additional Instructions
The tail of the weld symbol can include:

- References to standards (e.g., BS EN 22553)

- Welding process instructions

- Specific notes or instructions for the welder

Additional symbols or notes can be added in the tail to clarify special requirements or procedures.

Interpreting and Applying BS EN 22553 Weld Symbols in Drawings

Step-by-Step Approach to Reading Weld Symbols

- Identify the reference line and locate the arrow.
- Determine the side of the joint (arrow side or non-arrow side) based on symbol placement.



is02553 weld symbol chart Latest Edition Vol. 2024, Issue 7

- Recognize the basic weld type from the graphical symbol.

- Note additional details such as size, length, contour, and finish.
- Consult the tail for special instructions or standards references.
- Apply the information to the fabrication process accurately.

Applying Weld Symbols in Practice

- Always verify that the symbols conform to BS EN 22553 standards.

- Cross-reference with the project specifications and welding procedures.
- Use clear and unambiguous symbols to prevent misinterpretation.

- Ensure welders understand the symbols and the required weld quality.

Best Practices for Using BS EN 22553 Weld Symbols

- Standardization: Use the standard symbols consistently across all drawings.

- Clarity: Avoid clutter; include only necessary information.

- Verification: Double-check symbol accuracy before fabrication.

- Training: Ensure team members are familiar with BS EN 22553 symbols.

- Documentation: Keep detailed records of welding instructions and standards compliance.

Advantages of Using BS EN 22553 Weld Symbols

- Promotes clear communication across teams.
- Reduces errors and rework.

- Ensures compliance with European standards.
- Facilitates inspection and quality assurance.

- Supports automation and CAD integration.

Common Challenges and How to Overcome Them

- Misinterpretation of symbols:

- Provide training sessions.

- Use annotated drawings.

- Inconsistent application:

- Establish company standards aligned with BS EN 22553.
- Regularly review and update drawing practices.

- Complex assemblies:
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- Break down into simpler sub-assemblies for clarity.
- Use detailed notes and references.

Conclusion

Understanding and correctly applying BS EN 22553 weld symbols is vital for ensuring high-quality
welds, clear communication, and compliance with European standards. Whether you are designing,
drafting, or welding, mastering these symbols will streamline your processes and improve overall
project outcomes. By familiarizing yourself with the basic symbols, additional indications, and best
practices, you can confidently interpret and create detailed, accurate welding drawings that meet
industry standards.

Investing time in understanding BS EN 22553 not only enhances technical proficiency but also
contributes to safer, more efficient, and more reliable fabrication and construction projects across
various industries.

References:

- BS EN 22553: Welding ? Graphical symbols for welding, brazing, and soldering.
- European Welding Standards Documentation.
- Industry best practices for welding documentation and communication.

Note: Always consult the latest version of BS EN 22553 and relevant standards for detailed
specifications and updates.

BS EN 22553 Weld Symbols: An In-Depth Guide for Industry Professionals

Welding symbols are an essential component of engineering drawings, serving as a universal
language that communicates the specifics of welds needed in fabrication and assembly. Among
these, BS EN 22553 weld symbols stand out as a standardized system that ensures clarity,
consistency, and precision across various industries and geographic boundaries. This
comprehensive guide explores every facet of BS EN 22553 weld symbols, from their origin and
structure to practical application and interpretation.

Introduction to BS EN 22553 Weld Symbols

BS EN 22553 is a European standard that specifies the graphical symbols used to denote weld
types, weld sizes, weld positions, and other critical welding details on technical drawings. It aligns
with international standards, particularly ISO 2553, but adapts them for European use, ensuring
harmonized communication across diverse manufacturing sectors.
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The primary purpose of BS EN 22553 weld symbols is to:

- Convey detailed welding instructions unambiguously.

- Minimize misinterpretation during fabrication.

- Facilitate quality control and inspection processes.

- Ensure compliance with safety and engineering standards.

Historical Background and Standardization

Before the establishment of BS EN 22553, various countries and organizations used different
systems and symbols, leading to confusion and errors. The standard was developed to unify welding
notation, reflecting best practices while accommodating Europe's diverse industrial landscape.

Key milestones include:

- Adoption of ISO 2553 as the basis for the standard.
- Revision and harmonization efforts to align with other European standards.
- Integration into the broader BS EN standards series related to welding and fabrication.

This standardization ensures that engineers, welders, inspectors, and fabricators are on the same
page, regardless of location.

Structure and Components of BS EN 22553 Weld Symbols

Understanding the structure of BS EN 22553 weld symbols is vital for accurate interpretation. The
symbols comprise various elements, each conveying specific information about the weld.

Basic Components

- Arrow Line: Connects the reference line to the welding symbol, indicating the side of the joint
where the weld is applied.

- Reference Line (or Lead Line): The horizontal line that holds the various symbols and details.

- Tail: Optional section extending from the reference line, used to include supplementary
information such as welding process, notes, or standards.

Symbol Elements
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- Weld Type Symbol: Graphical representation of the type of weld (e.qg., fillet, groove, plug).

- Weld Size: Numerical value indicating the weld's dimensions.

- Weld Length: Usually specified in the form of a number or range.

- Contour Symbols: Denote the shape or profile of the weld (e.qg., flush, convex, concave).

- Preparation Symbols: Indicate surface preparations such as grinding, machining, or cleaning.

- Finish Symbols: Show surface finish requirements, like grinding or polishing.

- Inspection and Testing Symbols: Represent non-destructive testing (NDT) or other quality
checks.

Types of Weld Symbols in BS EN 22553
The standard encompasses a comprehensive set of symbols to depict various welding techniques:
Common Weld Types
- Fillet Welds: Represented by a right-angled triangle symbol.
- Groove Welds: Symbols indicating V, bevel, U, J, or double-V welds.
- Plug and Slot Welds: Circular or elongated symbols denoting welds filling holes or slots.
- Surfacing Welds: Indicated by a specific symbol for surface overlays.
- Combined Welds: Symbols combining features of different weld types.
Specialized Symbols
- Backing Welds: To support or reinforce the main weld.
- Seam Welds: For continuous welding along joints.
- Plug or Slot Welds: For filling holes or slots in components.

- Spot Welds: Used in sheet metal assembly.

Each type has a standardized graphical representation, often supplemented with additional details
like size and length.

Interpreting and Applying BS EN 22553 Weld Symbols
The effective use of weld symbols hinges on proper interpretation. Here?s a step-by-step approach:

Step 1: Identify the Reference Line

- Located horizontally on the drawing.
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- The arrow points to the joint, indicating which side the weld applies to.

Step 2: Read the Arrow Side and Non-Arrow Side

- The side of the joint where the arrow points is called the "arrow side."

- The opposite side is the "other side."

- Weld symbols or instructions placed above or below the reference line specify the welds on
respective sides.

Step 3: Interpret the Symbol Elements

- Recognize the graphical representation of the weld type.

- Check for numerical values indicating size, length, or spacing.

- Look for additional symbols for contour, preparation, or finish.
Step 4: Review the Tail for Additional Notes

- Contains supplementary instructions, standards, or specifications.

- May specify welding process, electrode type, or inspection requirements.
Step 5: Confirm and Cross-Reference

- Ensure all symbols are consistent with project standards.
- Cross-check with specifications or welding procedure specifications (WPS).

Practical Examples of BS EN 22553 Weld Symbols

To illustrate, consider these common examples:

Example 1: Fillet Weld on Arrow Side

- Symbol: A right-angled triangle below the reference line.

- Size: 6 mm (indicated above or below the symbol).

- Contour: Convex (indicated by a specific symbol).

- Application: Weld applied on the arrow side, with a 6 mm fillet weld.
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Example 2: Groove Weld on Non-Arrow Side

- Symbol: V-groove indicated above the reference line.

- Size: 10 mm.

- Preparation: Machined or ground surface indicated in the tail.

- Application: Groove weld on the non-arrow side, with specific size.

Example 3: Plug Weld with Inspection Notes
- Symbol: A circle with a line through it.

- Diameter: 12 mm.
- Additional Note: NDT required, specified in the tail.

- Application: Filling holes or slots with a plug weld, inspected per standards.

Standards and Codes Complementing BS EN 22553

Vol. 2024, Issue 7

While BS EN 22553 provides a robust framework, it often works in tandem with other standards:

- 1ISO 2553: The international equivalent, serving as the basis for BS EN 22553.

- EN 1090: For structural steel work, including welding requirements.
- BS EN ISO 15614: Welding procedure qualification.

- ASME Section IX: For welding in pressure vessels and piping, often cross-referenced.

Understanding these interconnected standards enhances the application and compliance of weld

symbols.

Best Practices for Using BS EN 22553 Weld Symbols

Implementing best practices ensures clarity and quality:

- Consistency: Use standard symbols uniformly across drawings.

- Clarity: Avoid clutter; keep symbols and notes clear and legible.

- Detail: Include comprehensive information, especially for complex welds.
- Verification: Cross-check symbols with WPS and project specifications.

- Training: Ensure all personnel are familiar with BS EN 22553 standards.

Challenges and Common Mistakes
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Despite its clarity, misinterpretations can occur. Common pitfalls include:

- Ambiguous Symbols: Using non-standard or unclear symbols.

- Incorrect Side Specification: Misplacing symbols above/below the reference line.
- Omission of Details: Missing weld size, contour, or preparation info.

- Ignoring Supplementary Notes: Overlooking tail instructions.

Addressing these issues requires thorough training, meticulous drawing review, and adherence to
standards.

Future Trends and Developments

As manufacturing evolves, so do standards and practices:

- Digital Integration: CAD software increasingly incorporates BS EN 22553 symbols for seamless
design.

- Automation and Robotics: Precise symbols facilitate automated welding processes.

- Enhanced Clarity: Ongoing revisions aim for even clearer, more comprehensive symbols.

- Global Harmonization: Continued efforts to unify welding standards worldwide.

Conclusion

BS EN 22553 weld symbols are a cornerstone of modern engineering and fabrication, providing a
universally understood language for specifying welds in drawings. Their detailed structure,
standardized elements, and comprehensive coverage make them indispensable for ensuring quality,
safety, and efficiency in manufacturing processes.

By mastering the interpretation and application of these symbols, engineers, welders, and inspectors
can significantly improve communication, reduce errors, and uphold the highest standards of
craftsmanship. As industries move towards greater automation and digitalization, the importance of
standardized welding symbols like BS EN 22553 will only increase, shaping the future of fabrication
and structural integrity.

Remember: Proper understanding and consistent application of BS EN 22553 weld symbols are
critical to project success, compliance, and safety. Always consult the latest standards
documentation and ensure all team members are trained in their use.

QuestionAnswer What is the purpose of BS EN 22553 weld symbols? BS EN 22553 weld
symbols provide standardized notation for indicating welding requirements and specifications on
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engineering drawings, ensuring clear communication between designers, engineers, and welders.
How are weld symbols represented according to BS EN 225537 Weld symbols in BS EN 22553 are
represented using a combination of standardized symbols, modifiers, and dimensions placed on
reference lines and tails in engineering drawings to specify weld types, sizes, and other
requirements. What are the main types of welds covered by BS EN 22553? BS EN 22553 covers
various weld types including fillet welds, groove welds, corner welds, plug welds, and spot welds,
among others, providing symbols for each to ensure precise communication. How do | interpret a
weld symbol with multiple modifiers in BS EN 225537 Multiple modifiers in a weld symbol specify
additional requirements such as weld size, length, contour, or specific welding process details, and
should be read in the sequence as indicated in the standard to accurately understand the welding
instructions. Is BS EN 22553 applicable internationally or only in Europe? While BS EN 22553 is a
European standard, it is widely recognized internationally, especially in regions adopting European
standards, but always verify the specific project or client requirements for compliance. How do |
specify weld size using BS EN 22553 weld symbols? Weld size is indicated using numerical values
placed on the weld symbol, often accompanied by additional modifiers to specify the exact
dimensions as per the standard?s guidelines. Can BS EN 22553 weld symbols be used for
automated welding processes? Yes, BS EN 22553 weld symbols can be used for automated
welding, but they should be supplemented with detailed instructions and specifications suitable for
automation to ensure consistent quality. What are common mistakes to avoid when using BS EN
22553 weld symbols? Common mistakes include incorrect placement of symbols, misinterpretation
of modifiers, omitting essential information, and not following the standard?s guidelines for clarity,
which can lead to welding errors. How does BS EN 22553 ensure clarity in welding drawings? The
standard provides a clear, consistent system of symbols and notation that reduces ambiguity,
ensuring all parties understand welding requirements accurately and consistently across projects.
Where can | find the official BS EN 22553 standard documentation? The official BS EN 22553
standard can be purchased from official standards organizations such as BSI (British Standards
Institution) or accessed through authorized standards distributors and online standards libraries.
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Welding symbols are an essential element in the field of welding engineering and fabrication. They
serve as a universal language that communicates specific instructions, dimensions, and quality
requirements for welds on drawings and blueprints. Among the various standards governing welding
symbols, the American Welding Society (AWS) A2.4 standard is particularly significant, providing
detailed guidelines for the application and interpretation of welding symbols. Within this standard,
the "A2 4" designation refers to specific aspects of welding symbols, including their use, structure,
and interpretation.

In this article, we will explore the concept of aws a2 4 welding symbols in depth. We will discuss
what they are, their components, how to read and interpret them, and their importance in ensuring
weld quality and consistency. Whether you are a welding engineer, fabricator, inspector, or student,
understanding AWS A2.4 welding symbols is crucial for effective communication and successful
welding projects.

Understanding AWS A2.4 Welding Symbols
What is AWS A2.47?

The AWS A2.4 standard, titled "Welding Symbols,"” is part of the American Welding Society's series
of standards that govern the creation, use, and interpretation of welding symbols. This standard
provides comprehensive guidelines on:

- The structure and elements of welding symbols

- How to modify symbols to specify additional information
- The proper placement of symbols on drawings

- Definitions of various welding terms and symbols

The goal of AWS A2.4 is to establish a uniform language that ensures clarity and precision in
welding documentation, reducing errors and misinterpretations during fabrication and inspection.

What Does "A2 4" Refer To?

Within the AWS standards, designations like "A2.4" specify particular sections or clauses. The
"A2.4" standard specifically addresses the graphical symbols used to depict welding requirements
on engineering drawings. When referencing aws a2 4 welding symbols, it pertains to the
standardized graphical language described in this standard, which includes:

- The basic welding symbols
- Supplementary symbols
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- Modifiers and dimensions
- Special notes and instructions

Understanding these symbols is vital for accurately conveying welding instructions and ensuring the
final weld meets design specifications.

Components of AWS A2.4 Welding Symbols

A welding symbol, as defined by AWS A2.4, is composed of several key elements. Recognizing
these components allows for precise interpretation and application.

Basic Welding Symbol
The core of any welding symbol, the basic symbol indicates the type of weld required. Examples

include:

- Fillet weld (triangle shape)

- Groove weld (represented by various symbols depending on the groove type)
- Plug or slot weld

- Spot weld

- Seam weld

Arrow Line

An arrow line connects the welding symbol to the specific location on the drawing where the weld is
to be applied. The arrow points to the joint or area requiring welding.

Reference Line

The reference line runs horizontally and serves as the anchor for the entire welding symbol. All
symbols, dimensions, and notes are placed relative to this line.

Placement of Symbols
- On the side of the arrow: Indicates that the weld is to be made on the side of the joint where the
arrow points.

- On the opposite side: Indicates the weld is to be made on the side opposite the arrow.

This placement provides clarity on the exact location of the welds.
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Supplementary Symbols and Modifiers

Additional symbols modify the basic weld type to specify:

- Weld size

- Length

- Spacing

- Contour

- Finish

- Other specific requirements

Common supplementary symbols include:

- Field weld symbol

- Back or backing weld

- Weld-all-around symbol
- Seam or length symbols

Dimensions and Notes

Numeric values specify sizes, lengths, or quantities, often placed directly above or below the
reference line. Notes may include special instructions, welding process details, or quality
requirements.

How to Read and Interpret AWS A2.4 Welding Symbols

Understanding welding symbols involves recognizing their components and how they work together
to convey detailed instructions.

Step-by-Step Guide to Reading Welding Symbols

- Identify the Reference Line: The main horizontal line that holds all symbols and notes.

- Locate the Arrow and the Tail: The arrow points to the joint; the tail may contain additional
information like welding process or specifications.

- Determine the Basic Welding Symbol: Found on the reference line, indicating the type of weld.

- Check the Side of Placement: Decide if the weld is on the arrow side, other side, or both, based
on symbol placement.

- Review Supplementary Symbols and Modifiers: These provide details like weld size, length,
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contour, and more.

- Read Dimensions and Notes: Numeric values and additional instructions clarify the weld
specifics.

- Combine All Elements: Interpret the complete instruction set for the weld.

Example Interpretation

Suppose you see a welding symbol with:
- A fillet weld symbol on the reference line
- An arrow pointing to the joint on the right side
- A numeric value "5/16" below the symbol

- A field weld symbol (a square box) on the tail

This indicates a 5/16-inch fillet weld to be applied on the side of the joint pointed to by the arrow,
with the weld to be completed in the field.

Common Types of Welding Symbols in AWS A2.4

AWS A2.4 standard encompasses a broad array of welding symbols. Some of the most frequently
used include:

Fillet Welds
- Represented by a right-angled triangle
- Used to join two surfaces at right angles
- Common in T-joints, corner joints, and edge joints
Groove Welds
- Symbols indicate the shape of the groove (V, U, bevel, j-groove, etc.)
- Used for butt joints and flange connections
Spot and Seam Welds

- Spot weld: represented by a circle
- Seam weld: represented by a long, narrow symbol
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Plug and Slot Welds

- Indicated by a square or rectangle symbol
- Used for filling holes or slots in one member to weld to another

Modifiers and Additional Symbols in AWS A2.4

Modifiers help specify additional details:

- Weld Size: Numeric value next to the symbol

- Weld Length: Indicated via a leader line or note

- Weld Spacing: Dotted or dashed lines specify spacing

- Contour and Finish: Symboils like flush, convex, or concave specify the weld face appearance
- Field vs. Shop Welding: A flag or notation indicates where welding is to occur

Implementing AWS A2.4 Welding Symbols in Practice

Proper application and interpretation of welding symbols are vital for quality and safety. Here are
best practices:

- Always cross-reference with project specifications to ensure compliance.

- Use standardized symbols as per AWS A2.4 to prevent miscommunication.
- Label all welds clearly with appropriate symbols, dimensions, and notes.

- Verify interpretive accuracy during inspections and quality checks.

- Keep updated with revisions of AWS standards for current best practices.

Conclusion

Mastering aws a2 4 welding symbols is fundamental for anyone involved in welding projects. These
symbols serve as a precise, universal language that ensures clarity in communication, facilitates
quality control, and helps achieve the desired structural integrity of welded components. By
understanding the components, interpretation methods, and proper application of AWS A2.4
standards, professionals can improve efficiency, reduce errors, and uphold the highest standards of
weld quality.

Whether you are drafting welding instructions, inspecting welds, or learning about welding
documentation, familiarity with AWS A2.4 welding symbols is an essential skill. Investing time in
understanding these symbols will pay dividends in the success and safety of your welding projects.
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AWS A2.4 Welding Symbols: A Comprehensive Guide for Engineers and Welders

Introduction

aws a2 4 welding symbols are fundamental elements in the field of welding engineering, serving as
a universal language that communicates critical details about the welding process. These symbols
simplify complex instructions, ensuring clarity and precision in manufacturing, construction, and
fabrication projects. Understanding the nuances of AWS A2.4 welding symbols is essential for
welders, inspectors, and engineers to ensure the integrity, safety, and quality of welded structures.
This article provides an in-depth exploration of these symbols, their components, and their practical
applications in the industry.

The Significance of Welding Symbols in Industry

Before delving into AWS A2.4 specifics, it?s crucial to understand why welding symbols are
indispensable in modern engineering practices.

Ensuring Communication Clarity

Welding symbols serve as a standardized language that transcends language barriers and skill
levels. They quickly convey essential information such as weld type, size, location, and additional
instructions, reducing misinterpretation.

Enhancing Quality Control

Precise symbols allow inspectors and welders to verify that welds meet design specifications,
promoting safety and durability of the final product.

Streamlining Manufacturing Processes

Standardized symbols facilitate efficient workflow, enabling seamless coordination among design
engineers, fabricators, and inspectors.

Overview of AWS A2.4: Standard for Welding Symbols
The American Welding Society (AWS) publishes the A2.4 standard, which provides comprehensive
guidelines for welding symbols used across various industries. It covers the geometric and

procedural aspects of welding symbols, ensuring consistency and uniformity.

Scope and Purpose
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AWS A2.4 specifies the graphical language for welding, including the structure, components,
modifications, and additional instructions. It aims to:

- Standardize the visual representation of welding requirements.
- Improve communication among stakeholders.
- Ensure weld quality and compliance with codes and standards.

Key Components of AWS A2.4 Welding Symbols
A typical welding symbol comprises several parts:
- Basic welding symbol (arrow and reference line)
- Tail (optional, contains supplementary information)
- Modifiers (indicate weld type, size, location, etc.)
- Dimensions (size, length, spacing)
- Additional notes (special instructions)

Understanding these parts is fundamental to interpreting and creating welding symbols effectively.

Deep Dive into AWS A2.4 Welding Symbols

- The Basic Welding Symbol

At the heart of the welding symbol is the basic symbol, which indicates the type of weld required. It
appears on the reference line, which runs horizontally, with an arrow pointing to the joint location.

Common basic welding symbols include:

- Fillet weld: Represented by a triangle

- Groove weld: Represented by various symbols such as a straight line, V, bevel, or U
- Plug or slot weld: A rectangle or circle

- Spot or seam weld: Symbols indicating specific weld types

The symbol's position relative to the reference line (above or below) indicates whether the weld is to
be made on the arrow side or the other side of the joint.
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- The Reference Line and Arrow
The reference line is a central horizontal line on the welding symbol. The arrow attached to it
indicates where the weld should be applied.

- Arrow side: The side where the arrow points.

- Other side: The side opposite the arrow.
Weld details are specified relative to the side through the placement of modifiers and supplemental
symbols.

- Modifiers and Additional Symbols
Modifiers specify the weld's characteristics, including:

- Weld size: Usually indicated by a number preceding the weld symbol (e.g., ¥4 for quarter-inch
weld)

- Weld length and pitch: Lengths and spacing between intermittent welds

- Weld contour and finish: Flat, convex, concave, or flush finish

- Weld preparation: Groove angles, root openings, and other preparation details
Additional symbols, such as contour and reinforcement, provide further instructions about the weld's
shape and surface finish.

- The Tail and Supplementary Information
The tail, situated at the end of the welding symbol, contains supplementary data ? such as
references to welding procedures, standards, or special instructions. It is optional but valuable for
complex projects requiring detailed documentation.
Practical Application: Reading and Creating Welding Symbols
How to Read a Welding Symbol

- Identify the reference line and arrow: Determine which side is the arrow side and which is the
other side.
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- Interpret the basic weld symbol: Recognize the type of weld required.

- Examine modifiers and notes: Note weld size, length, and other specifics.

- Check the tail: Review any supplementary instructions or standards referenced.
How to Create an Effective Welding Symbol

- Start with a clear reference line and arrow.

- Place the basic weld symbol at the intersection.

- Add modifiers according to design requirements.

- Position supplementary symbols and notes on the appropriate side.

- Include tail information if needed for clarity.

Properly constructed welding symbols ensure that all stakeholders understand the welding
requirements without ambiguity.

Common Welding Symbols in AWS A2.4

Below are some frequently used welding symbols and their meanings:

| Symbol | Description | Usage Example |

R R |

| Triangle | Fillet weld | Used for corner or tee joints |

| V-shaped | Groove weld | For butt joints, with different preparation types |
| Square | Plug or slot weld | For quick, spot welds |

| Circle | Spot weld | For sheet metal or thin materials |

| Plus sign (+) | Field weld | Indicates welds made in the field |

Understanding these symbols aids in quick interpretation and accurate representation of welding
instructions.

The Role of Standards Compliance in Welding Symbols

Adhering to AWS A2.4 ensures that the welding symbols used conform to industry standards, which
is critical for:
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- Legal and contractual compliance: Ensuring that welds meet specified standards.
- Quality assurance: Facilitating inspection and testing.
- Safety: Preventing failures due to incorrect welding procedures.

Welding engineers and inspectors must be well-versed in AWS A2.4 to verify that drawings and
actual welds align with specified symbols.

Challenges and Best Practices

While welding symbols provide clarity, challenges include misinterpretation, incomplete symbols, or
inconsistent use. To mitigate these issues:

- Use standardized symbols consistently across all drawings.
- Include detailed notes in the tail or supplementary sections.
- Train personnel in reading and applying welding symbols.

- Perform regular audits to verify compliance.

By following these best practices, organizations can improve communication, reduce errors, and
ensure high-quality welds.

Future Trends and Innovations

As technology advances, the visualization and application of welding symbols are evolving:

- Digital and CAD integration: Modern CAD software incorporates AWS standards, allowing for
automatic generation and validation of welding symbols.

- 3D modeling: Visual representations help better understand complex welds.

- Automated inspection: Combining welding symbols with automated non-destructive testing
(NDT) enhances quality control.

Staying updated with these trends ensures that professionals remain proficient in the latest
standards and tools.

Conclusion

aws a2 4 welding symbols are more than mere graphical representations; they are vital tools that
facilitate precise communication in the world of welding. From basic weld types to intricate
modifications, understanding these symbols is essential for ensuring structural integrity, safety, and
compliance. Whether you are a seasoned welder, a design engineer, or an inspector, mastery of
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AWS A2.4 standards enhances your ability to deliver high-quality work aligned with industry
expectations. As welding technology continues to evolve, so too will the standards and symbols that
underpin it, underscoring the importance of ongoing education and adherence to best practices in
this dynamic field.

QuestionAnswer What are AWS A2.4 welding symbols and their purpose? AWS A2.4 welding
symbols are standardized symbols used on engineering drawings to specify welding requirements,
ensuring clear communication between designers, fabricators, and inspectors regarding weld types,
sizes, and locations. How do AWS A2.4 welding symbols improve welding documentation? They
provide a consistent, universally understood set of symbols that convey detailed welding
instructions, reducing errors and misinterpretations during fabrication and inspection processes.
What are the main components of an AWS A2.4 welding symbol? Key components include the
reference line, arrow, tail, weld type symbol, size, length, finish, and supplementary symbols
indicating specific requirements. How can | interpret a welding symbol from AWS A2.4 standards?
By analyzing the position of symbols on the reference line, understanding the meaning of each
symbol, and consulting the AWS A2.4 standard for specific conventions and definitions. Are AWS
A2.4 welding symbols applicable to all welding types? Yes, AWS A2.4 encompasses symbols for
various welding processes including fillet welds, groove welds, plug welds, and more, ensuring
comprehensive coverage. What is the significance of the arrow and the tail in AWS A2.4 welding
symbols? The arrow points to the joint where the weld is to be applied, and the tail contains
additional information such as welding process, notes, or references to standards. How do AWS
A2.4 welding symbols facilitate quality control and inspection? They specify precise welding
requirements, enabling inspectors to verify compliance with standards and ensuring weld quality and
integrity. Where can | find the official AWS A2.4 standard documentation? The AWS A2.4 standard
is available for purchase through the American Welding Society (AWS) website or authorized
distributors, providing detailed guidelines and symbol charts.
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