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The integrity of modern infrastructure, from massive skyscrapers to intricate aerospace components, relies heavily
on the precision of joined materials. In the world of fabrication, the AWS A2.4:2020 standard serves as the

universal language that bridges the gap between engineering design and shop floor execution. This standard, titled
Standard Symbols for Welding, Brazing, and Nondestructive Examination, provides a systematic method for
conveying complex technical information through concise, standardized graphical representations.

Understanding AWS A2.4 is not merely an academic exercise for engineers; it is a critical safety and quality
requirement. A single misunderstood symbol can lead to catastrophic structural failure, massive financial losses, or
project delays. This guide provides a deep dive into the mechanics of welding symbols, the structural changes
introduced in the 2020 edition, and practical applications for quality assurance and inspection.

The Evolution and Significance of AWS A2.4

The American Welding Society (AWS) first introduced standardized symbols decades ago to eliminate the

ambiguity of written instructions on engineering drawings. Over time, as welding processes evolved—incorporating
advanced techniques like Electron Beam Welding (EBW) and Laser Beam Welding (LBW)—the symbols had to
evolve as well. The 2020 edition represents the most current refinement of this language, ensuring that whether a
drawing is produced in Chicago or Tokyo, the welder understands exactly what is required.

The primary purpose of the AWS A2.4 standard is to provide a means of specifying weld requirements such as
weld type, size, length, and process, as well as nondestructive examination (NDE) requirements. By using these
symbols, designers can save space on blueprints while providing exhaustive detail that would otherwise require
pages of text.

The Anatomy of aWelding Symbol

A common misconception among novices is referring to the entire graphic as a "weld symbol." According to AWS
A2.4, the term "weld symbol" refers specifically to the character indicating the type of weld (e.qg., a triangle for a
fillet weld). The entire assembly of lines, arrows, and notations is properly called a Welding Symbol.

1.The Reference Line

The Reference Lineis the horizontal foundation of every welding symbol. All information regarding the weld is
placed on or around this line. The orientation of information relative to this line is critical:

< Below the line: Information placed below the reference line applies to the Arrow Side of the joint.

* Above the line: Information placed above the reference line applies to the Other Side of the joint.

¢ Both sides: Information placed on both sides indicates that the weld is to be performed on both sides of the
joint.

2.The Arrow



The arrow connects the reference line to the joint where the weld is to be made. While it may seem simple, the
arrow's placement carries significant weight. For example, in a Bevel Groove or J-Grooveweld, a break in the
arrow (a "bent" arrow) indicates which specific member is to be prepared (beveled or gouged).

3.The Tail

The tail is an optional element used for providing supplementary information that cannot be conveyed through
standard symbols. This often includes references to Welding Procedure Specifications (WPS), specific welding
processes (e.g., GMAW, SMAW), or coding requirements. If no such information is needed, the tail is omitted.

Core Weld Types and Their Symbols

AWS A2.4 categorizes welds into several primary types, each with its own distinct symbol. Understanding these is
the first step toward blueprint literacy.

Groove Welds

Groove welds are used when joining the edges of two components. They are essential for full-penetration joints and
structural integrity. The symbols represent the cross-sectional shape of the prepared joint:

e Square Groove: Indicated by two vertical parallel lines.

e V-Groove: Indicated by a 'V' shape.

* Bevel Groove: Indicated by a single slanted line (one-sided V).
e U-Groove: Indicated by a 'U' shape.

e J-Groove: Indicated by a 'J' shape.

e Flare-V and Flare-Bevel: Used for curved or rounded members.

Fillet Welds

The fillet weld is perhaps the most common weld in the industry, used for T-joints, lap joints, and corner joints. It is
represented by a right-angled triangle. The vertical leg of the triangle is always placed to the left of the symbol,
regardless of the arrow's direction.

Plug and Slot Welds

These are used to join overlapping members by filling a hole (plug) or an elongated hole (slot) in one member with
weld metal. The symbol is a rectangle, with dimensions indicating the diameter of the plug or the width/length of the
slot.

Technical Analysis: Dimensioning and Variables

Precision in welding is governed by mathematical variables defined within the symbol. AWS A2.4:2020 provides a
strict framework for where these numbers are placed.



Element Placement on Symbol Description

Weld Size (S) Left of the Weld Symbol The depth of preparation or the leg
length of a fillet weld.

Effective Throat (E) In Parentheses to the left The minimum distance from the root
of a weld to its face.

Root Opening (R) Inside the Weld Symbol The separation between the members
to be joined.
Groove Angle (A) Above/Below the Symbol The total included angle of the groove.
Length (L) Right of the Weld Symbol The longitudinal distance of the weld.
Pitch (P) Right of Length, separated by a The center-to-center distance
hyphen between intermittent welds.

Calculations of Weld Strength

Engineers determine the required weld size (S) based on the stresses the joint will encounter. For a fillet weld, the
Theoretical Throat is calculated as:

Throat = 0.707 x Leg Size

If the design requires a specific Effective Throat (E), this must be clearly noted in the symbol within parentheses
to ensure the welder achieves the necessary penetration to meet structural codes like AWS D1.1.

Nondestructive Examination (NDE) Symbols

A unique feature of AWS A2.4 is its integration of NDE symbols. These allow designers to specify exactly how a
weld must be inspected without cluttering the drawing with notes. The NDE symbols follow the same "Arrow Side/
Other Side" logic as welding symbols.

Common NDE Letter Designations:

e VT: Visual Testing

¢ RT: Radiographic Testing (X-Ray)

e UT: Ultrasonic Testing

e MT: Magnetic Particle Testing

e PT: Penetrant Testing

ET: Electromagnetic Testing (Eddy Current)

When an NDE symbol includes a number in parentheses (e.g., RT(25%)), it indicates that a specific percentage of
the weld length must be examined. If the examination is to be performed over the entire length, no number is
required.

Significant Changes in AWS A2.4:2020

The 2020 update introduced several clarifications and new symbols to keep pace with modern manufacturing. Key
updates include:

* Enhanced Clarity on Edge Welds: The symbols for edge welds were refined to better distinguish between



different types of edge preparations.

¢ New Brazing Symbols: Recognizing the growth of automated brazing, the standard expanded symbols
specifically for brazed joints, which differ slightly in how clearance and filler metal distribution are noted.

e Updated lllustrations: Many of the figures were redrawn to improve clarity, particularly regarding the
orientation of symbols on complex curved surfaces.

¢ Terminology Alignment: The standard was updated to align with AWS A3.0M/A3.0:2020 (Standard Welding
Terms and Definitions) to ensure consistency across all AWS documents.

Practical Implementation: A Field Guide for Inspectors

For a Certified Welding Inspector (CWI), the welding symbol is the primary checklist. Here is a step-by-step
procedure for interpreting a symbol in the field:

Step 1: Identify the Base Geometry

Look at the arrow. Which member is it pointing to? Determine if the weld is on the Arrow Side, Other Side, or both.
If it is a Bevel or J-Groove, check if the arrow is broken to identify the member to be prepared.

Step 2: Decode the Primary Weld Symbol

Identify the shape (Fillet, V-Groove, etc.). This tells you the required joint preparation. If you see a circle at the
junction of the arrow and reference line, this is the Weld-All-Aroundsymbol, meaning the weld must encompass
the entire perimeter of the joint.

Step 3: Analyze Dimensions

Check the size to the left and the length/pitch to the right. Ensure that the root opening and groove angle match the
Welding Procedure Specification (WPS). If a Contour Symbolis present (a straight or curved line above the
weld symbol), it dictates the finished shape: flat, convex, or concave.

Step 4: Check for Supplementary Symbols

Look for the Field Weld symbol (a flag icon). This indicates that the weld should not be performed in the shop but
rather at the final installation site. This is crucial for logistical planning and coating applications.

Case Study: The Consequences of Incorrect Interpretation

Consider a structural steel project involving large CJP (Complete Joint Penetration) welds. The design called for

a Double-V Grooveweld. However, the symbol was drawn without information on the "Other Side" of the reference
line, and the arrow was not broken. The fabrication shop interpreted this as a single-sided V-groove with a heavy
reinforcement, which they attempted to execute without proper back-gouging.

During Ultrasonic Testing (UT), the inspector found significant slag inclusions and lack of fusion at the root.
Because the symbol didn't clearly specify the double-sided nature and the required NDE, the rework cost exceeded
$50,000 and delayed the project by three weeks. This illustrates that AWS A2.4 is not just a drawing standard; it is
a financial and operational risk management tool.

Summary of Technical Application

The AWS A2.4:2020 standard is a robust framework that requires diligent study. From the mathematical precision
of effective throats to the logistical instructions of field weld flags, every element of the welding symbol serves a
purpose. For organizations looking to improve quality and reduce waste, investing in comprehensive training on
these symbols is a high-return strategy.



As technology continues to advance, we can expect future iterations of AWS A2.4 to incorporate symbols for
additive manufacturing (3D printing with metal) and more complex robotic paths. However, the core logic of the
reference line and arrow—the foundation established in A2.4—will remain the bedrock of industrial joining for
decades to come. By mastering this language, professionals ensure that the structures they build are not only
functional but inherently safe and reliable.
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