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Aws D 1 3 D 1 Structural Welding Code Sheet Steel

Introduction to AWS D1.3 / D1.3M: The Structural Welding Code for Sheet Steel

When it comes to structural welding, few standards carry as much weight as the American Welding Society (AWS) codes. Among these, AWS D1.3 /
D1.3M – Structural Welding Code – Sheet Steel (often referred to as "AWS D1.3 D1 Structural Welding Code Sheet Steel") is the definitive guide for
welding sheet steel components used in load-bearing applications. While its more famous sibling, AWS D1.1, governs thick plate and structural shapes,
D1.3 specifically addresses the unique challenges of welding sheet steel—typically material less than 1/8 inch (3 mm) thick.

Whether you are a welding engineer, a fabricator, a quality assurance manager, or a student of welding technology, understanding the AWS D1.3 code is
essential for producing safe, reliable, and code-compliant sheet steel structures. This article provides a comprehensive walkthrough of the code's scope,
key provisions, material requirements, qualification procedures, and practical applications. By the end, you will have a solid grasp of how to apply AWS
D1.3 D1 Structural Welding Code Sheet Steel in real-world projects.

What Is AWS D1.3 / D1.3M?

The AWS D1.3 code is part of the American Welding Society's D1 family of structural welding standards. The "D1.3" designation refers to the standard,
while "D1.3M" denotes the metric version. The full title—Structural Welding Code – Sheet Steel—clearly defines its scope: it covers the welding of sheet
steel materials (typically carbon and low-alloy steels) that are 0.0625 inch (1.6 mm) to 0.1875 inch (4.8 mm) in thickness. However, the code can also be
applied to thinner materials when specific provisions are met.

The code provides requirements for:

Design of welded connections
Welding procedure qualification
Welder and welding operator qualification
Fabrication and erection
Inspection and testing

While AWS D1.1 dominates the heavy structural  steel  industry,  AWS D1.3 D1 Structural Welding Code Sheet Steel  fills  a critical  niche for  sheet
metal fabricators, automotive frame builders, light steel frame manufacturers, and HVAC ductwork producers. It ensures that even the thinnest steel
components can be welded with the same level of rigor expected in heavy construction.

Key Differences Between AWS D1.3 and AWS D1.1

Many professionals  ask:  "Why can't  I  just  use D1.1 for  sheet  steel?"  The answer  lies  in  the fundamental  differences in  material  behavior  and welding
response.  Sheet  steel  is  more  prone  to  distortion,  burn-through,  and  heat-affected  zone  (HAZ)  softening.  The  AWS D1.3  code  addresses  these  issues
directly. Here are the primary distinctions:

Thickness Range

AWS D1.1: Typically for material 1/8 inch (3 mm) and thicker, with separate provisions for thinner material in some cases.
AWS D1.3: Explicitly designed for sheet steel thicknesses from 0.0625 to 0.1875 inches (1.6 to 4.8 mm), with extensions to 0.25 inches (6 mm)
under certain conditions.

Welding Processes

D1.3 emphasizes processes that  minimize heat  input  and distortion,  such as gas metal  arc  welding (GMAW) and flux‑cored arc  welding (FCAW) using
short-circuiting transfer. While D1.1 also covers these processes, D1.3 provides specific guidance on parameters to avoid excessive melting or warping.

Joint Design

The code includes joint designs tailored for sheet steel—such as lap joints, corner joints, and edge flanging—which are less common in heavy structural
work. Detailed tolerances and fit‑up requirements prevent excessive gap that could lead to burn‑through.

Qualification Testing

For D1.3, welder qualification tests use thinner test plates and specific bend test requirements that evaluate the weld's ability to withstand deformation
without cracking. Visual and NDT criteria are also adapted for the thinner cross-section.

Scope and Applicability of the Code

AWS D1.3 is intended for welded structures made from sheet steel that are:

Statically loaded or cyclically loaded (fatigue)
Used in building frames, bridges (light pedestrian or vehicular), towers, storage racks, and other fabricated assemblies

Manufactured from carbon steel grades typically ASTM A36, A1008, A1011, A653 (galvanized), and similar materials

The code explicitly does not cover: pressure vessels (covered by ASME codes), piping, or sheet steel less than 0.0625 inches unless specifically agreed
upon by the engineer. It also does not supersede more stringent contract specifications.

Material Requirements in AWS D1.3

To  achieve  a  code-compliant  weld,  the  base  metal  must  meet  certain  standards.  The  AWS D1.3  code  references  ASTM specifications  for  sheet  steel.
Commonly allowed materials include:

ASTM A36 / A36M – Carbon structural steel (often in thicknesses that overlap the code's upper limit)
ASTM A1008 / A1008M – Steel sheet, cold-rolled, carbon, structural
ASTM A1011 / A1011M – Hot-rolled carbon steel sheet
ASTM A653 / A653M – Galvanized steel sheet (with appropriate welding precautions for zinc coatings)

Additionally, welding consumables (electrodes, wires, fluxes) must conform to AWS filler metal specifications such as A5.18 (ER70S-6 for GMAW) or A5.20
(E71T-11 for FCAW). The code also includes guidance on preheat and interpass temperatures when welding galvanized or coated steels—critical to avoid
hydrogen-induced cracking and zinc fume exposure.

Welding Procedure Specifications (WPS) and Qualification

Every project governed by AWS D1.3 D1 Structural Welding Code Sheet Steel  requires a written Welding Procedure Specification (WPS) that has
been  qualified  either  by  pre-qualification  (if  permitted)  or  by  testing.  Pre‑qualified  joints  are  those  where  the  code  provides  ready-to-use  parameters
(e.g., specific joint geometries, thicknesses, and process variables) without the need for destructive testing. However, many sheet steel applications fall
outside pre‑qualified limits, so procedure qualification is common.

Key Variables in a D1.3 WPS

Welding process (GMAW, FCAW, GTAW, SMAW—though shielded metal arc is less common on sheet)
Base metal specification and thickness range
Filler metal classification and diameter
Joint design (lap, butt, T‑joint, corner, edge)
Welding position (flat, horizontal, vertical, overhead)
Electrical parameters (voltage, amperage, travel speed, wire feed speed)
Shielding gas composition and flow rate
Preheat and interpass temperature (if applicable)

Qualification involves making test welds that are subjected to guided bend tests, macro‑etch examination, and often tensile tests. The test results must
meet the acceptance criteria outlined in the code—namely, no cracks, no incomplete fusion, and bend specimens must not show defects longer than 1/8
inch.

Welder and Welding Operator Qualification

Even  with  a  qualified  WPS,  the  person  holding  the  torch  must  be  individually  qualified  to  perform  the  work.  Under  D1.3,  welders  are  tested  on  a
production‑representative joint in a specific position (e.g., 2G, 3G, 4G for groove welds; 1F, 2F for fillet welds). The test plate thickness must match the
range of sheet steel to be welded on the job.

Qualification tests for welders include:

Visual inspection (convexity, undercut, porosity, overlap)
Guided bend tests (transverse side bends for groove welds)
Macro‑etch examination (for fillet welds to assess penetration and fusion)

Successful welders receive a qualification record (WPQ) that is valid indefinitely unless the welder goes six months without using the specific process, or
if there is specific reason to doubt their ability (e.g., a production failure).

Inspection and Acceptance Criteria

Quality control in sheet steel welding demands a balanced approach: too little inspection risks failure, yet overly stringent criteria can reject acceptable
welds. The AWS D1.3 code provides clear acceptance standards for both visual and nondestructive testing.

Visual Inspection (VT)

All welds must be visually examined. Key criteria:



No cracks (no acceptance allowed)
No incomplete fusion or incomplete joint penetration
Undercut limited to 0.01 inches (0.3 mm) deep for sheet steel
Porosity – individual pores not exceeding 1/16 inch (1.6 mm) diameter, and cumulative porosity not exceeding 2% of weld surface area
Convexity and reinforcement height within specified limits

Nondestructive Testing (NDT)

When required by the contract or engineer, NDT methods like liquid penetrant testing (PT) or magnetic particle testing (MT) are used. Radiography (RT) is
less common due to the thin gauge, but ultrasonic testing (UT) is sometimes applied using special couplants and transducers designed for thin sections.

Destructive Testing

Procedure  qualification  relies  on  destructive  tests  as  noted  above.  For  production  welds,  the  code  allows  for  random  macro‑etch  sampling  if  agreed
upon—a cost‑effective way to verify consistency.

Applications of AWS D1.3 in Industry

The scope of AWS D1.3 D1 Structural Welding Code Sheet Steel  extends across many sectors. Understanding these applications helps you

appreciate why this code is so vital.

Light Structural Steel Framing

Cold‑formed steel (CFS) framing for commercial and residential buildings uses sheet steel from 12 gauge to 20 gauge. Welded connections—such as
beam-to-column joints, truss splices, and bracing—must comply with D1.3 to ensure structural integrity under wind and seismic loads.

Storage Racks and Material Handling

Industrial pallet racks, cantilever racks, and shelving systems rely on welded sheet steel components. The code governs the welds on uprights, beams,
and braces to prevent collapse under dynamic loads.

Automotive and Trailer Manufacturing

While automotive welding often follows its own standards (e.g., AWS D8.8 for sheet steel in automotive), many trailer frames, truck body panels, and
agricultural equipment components are welded per D1.3, especially when the designer wants a universally recognized structural code.

HVAC and Sheet Metal Ductwork

High‑pressure ductwork and supporting frames sometimes require structural welds that exceed simple sheet metal screws. D1.3 provides


