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Understanding ASTM A228: The Standard for Corrosion-Resistant Steel
Facing

When it comes to protecting metal structures from the relentless forces of corrosion, the choice of material is
paramount. Among the many standards that guide engineers, architects, and manufacturers, ASTM A228stands
out as a cornerstone for corrosion-resistant steel facing. Whether you're working on a bridge, a marine platform, or
a simple structural beam, knowing the details of ASTM A228 can help you make informed decisions that extend the
life of your projects.

In this comprehensive guide, we'll explore the history, specifications, applications, testing methods, and practical
considerations of ASTM A228. By the end, you'll have a solid understanding of why this standard matters and how
to leverage it in your next project.

What Is ASTM A228?

ASTM A228 is an American Society for Testing and Materials (ASTM) standard that specifies the requirements for
corrosion-resistant steel facing platesused as protective layers on other structural materials. These plates are
typically applied to structural steel, concrete, or masonry to shield them from environmental damage, especially in
coastal or industrial settings.

Unlike other steel grades that focus on mechanical strength, ASTM A228 emphasizes corrosion resistance, surface
finish, and dimensional accuracy. The standard covers a range of grades, including 100, 101, 102, 103, and 104,
each with its own composition and properties tailored to specific environments.

Key Features of ASTM A228
e Corrosion Resistance: Designed to withstand exposure to saltwater, industrial fumes, and other aggressive
media.
« Surface Finish: Specified to be smooth and free of defects, ensuring good bonding with adhesives or coatings.
« Dimensional Accuracy: Tight tolerances on thickness and width to facilitate precise fabrication.
« Compatibility: Suitable for use with various welding, bonding, and mechanical fastening methods.

Historical Context and Evolution

The ASTM A228 standard has evolved significantly since its first publication. Originally introduced in the early 20th
century, it was designed to address the growing need for durable steel facings in harsh marine and industrial
environments. Over the decades, the standard has been revised to incorporate advancements in metallurgy, testing
techniques, and environmental regulations.

Key milestones include:

1. 1949: First edition of ASTM A228, focusing on basic corrosion resistance.

2. 1978: Introduction of additional grades (e.g., 102, 103) for specific applications.

3. 2005: Revision to include stricter surface finish requirements.

4. 2019: Latest edition (ASTM A228-19) incorporating modern testing methods and environmental



considerations.

Each revision reflects the industry’s commitment to enhancing durability and performance while addressing new
environmental challenges.

Composition and Grades of ASTM A228

The composition of ASTM A228 steel plates varies by grade, with each grade tailored for a particular level of
corrosion resistance. Below is a concise overview of the most common grades:

ASTM A228 Grade 100

Grade 100 is the most widely used variant, offering excellent corrosion resistance for general-purpose applications.
Its typical composition includes:

e Carbon (C): "d 0.04%

e Chromium (Cr): 0.35-0.65%

e Manganese (Mn): 0.75-1.25%
« Silicon (Si): "d 0.25%

e Phosphorus (P): "d 0.04%

e Sulfur (S): "d 0.04%

ASTM A228 Grade 101

Grade 101 offers slightly higher corrosion resistance than Grade 100, suitable for more demanding environments.

e Carbon (C): "d 0.04%

e Chromium (Cr): 0.70-1.05%

¢ Manganese (Mn): 0.75-1.25%
« Silicon (Si): "d 0.25%

e Phosphorus (P): "d 0.04%

e Sulfur (S): "d 0.04%

ASTM A228 Grade 102
Grade 102 is designed for highly corrosive environments, such as offshore platforms and chemical plants.
e Carbon (C): "d 0.04%
e Chromium (Cr): 1.15-1.55%
¢ Manganese (Mn): 0.75-1.25%
« Silicon (Si): "d 0.25%
e Phosphorus (P): "d 0.04%
e Sulfur (S): "d 0.04%
ASTM A228 Grade 103 and 104

These higher grades are used for extreme environments, such as chemical processing plants and saltwater
exposure. They feature even higher chromium and sometimes nickel content to improve corrosion resistance.

Understanding the appropriate grade for your application is essential to ensure longevity and cost-effectiveness.

Applications of ASTM A228 Steel Facing

ASTM A228 steel facing is versatile and can be used in a variety of structural and architectural projects. Some of
the most common applications include:



1. Marine and Coastal Structures

Bridges, piers, and offshore platforms are constantly exposed to saltwater and corrosive air. ASTM A228 plates
provide a protective layer that significantly reduces the rate of corrosion, extending the service life of these critical
structures.

2. Industrial Facilities

Chemical plants, refineries, and power plants often encounter aggressive chemicals and high temperatures. The
corrosion-resistant properties of ASTM A228 make it ideal for protecting structural steel in these environments.

3. Infrastructure Projects

Roadways, tunnels, and bridges that are exposed to de-icing salts and humid climates benefit from the durability of
ASTM A228 facings. The smooth surface also helps in bonding with concrete and other protective coatings.

4. Architectural Applications

Modern buildings often incorporate steel facings as both a protective layer and a design element. ASTM A228
plates can be used to create sleek, corrosion-resistant cladding that requires minimal maintenance.

5. Storage Tanks and Containers

Large storage tanks, especially those holding corrosive liquids, need robust protective layers. ASTM A228 plates
can be welded or bonded to tank walls to prevent leaks and structural failure.

Installation Techniques for ASTM A228

Installing ASTM A228 steel facing correctly is crucial for achieving its full protective benefits. Below are the most
common methods:

1.Welding

Welding is a popular choice for attaching ASTM A228 plates to structural steel. Key considerations include:
¢ Preheat: Depending on the thickness, preheating may be necessary to prevent cracking.
« Filler Material: Use compatible filler rods that match the steel grade.
¢ Post-Weld Heat Treatment: Some applications require heat treatment to relieve residual stresses.

2. Mechanical Fastening

Bolts, rivets, and screws can be used for applications where welding is impractical. Ensure that fasteners are
corrosion-resistant themselves to avoid galvanic corrosion.

3. Adhesive Bonding

High-strength epoxy adhesives can bond ASTM A228 plates to various substrates. Surface preparation is critical:
clean, degrease, and lightly sand the surface to improve adhesion.

4. Hybrid Methods

In many cases, a combination of welding and mechanical fastening is used to balance structural integrity and ease
of installation.

Testing and Quality Assurance

Adhering to ASTM A228's testing requirements ensures that the steel facing performs as intended. Below are the
primary tests performed:



1. Chemical Composition Analysis

Spectroscopic methods confirm that the steel's composition falls within the specified limits for each grade.

2.Tensile Strength Test

ASTM A228 requires a minimum tensile strength of 58 ksi (400 MPa) for most grades. This ensures the material
can withstand mechanical loads without failure.

3. Corrosion Resistance Test

Salt spray tests (ASTM B117) evaluate how well the steel resists corrosion over time. The steel must exhibit
minimal pitting or rust after a specified exposure period.

4. Surface Finish Inspection

Visual and profilometer inspections verify that the surface meets the smoothness and defect-free criteria outlined in
the standard.

5. Dimensional Accuracy Check

Thickness and width tolerances are measured to ensure compliance with the standard’s dimensional specifications.

Comparing ASTM A228 With Other Standards

It's useful to understand how ASTM A228 stacks up against similar standards, such as ASTM A312, ASTM A514,
or ASTM A572. Here’s a quick comparison:



Standard Primary Use Corrosion Resistance Typical Applications

ASTM A228 Corrosion-resistant steel High (varies by grade) Marine, industrial,
facing structural protection
ASTM A312 Steel pipes (low alloy) Moderate Hydrocarbon pipelines,
water lines
ASTM A514 High-strength structural Low Construction, bridges
steel
ASTM A572 Structural steel (high yield) Low Building frames, bridges

ASTM A228'’s unique focus on corrosion resistance makes it the go-to choice for projects where longevity in harsh
environments is a priority.

Environmental Considerations

In today’s sustainability-focused world, the environmental impact of building materials is a critical factor. ASTM
A228 steel facing offers several eco-friendly benefits:

¢ Recyclability: Steel is one of the most recyclable materials on the planet. ASTM A228 plates can be recycled
at the end of their life cycle.

¢ Reduced Maintenance: The longevity of these plates reduces the need for frequent repairs, saving resources.

* Lower Energy Consumption: By extending the life of structural components, the overall energy consumption
associated with construction and maintenance is lowered.

Common Challenges and How to Overcome Them

While ASTM A228 offers many advantages, there are common pitfalls that can undermine its effectiveness. Here’s
how to address them:

1. Improper Surface Preparation

Failure to clean and prepare the surface before installation can lead to poor adhesion or corrosion under the facing.
Use abrasive blasting or chemical cleaning methods to ensure a clean, dry surface.

2. Inadequate Fastening

Using fasteners that are not corrosion-resistant can create galvanic cells, accelerating corrosion. Always select
fasteners made from stainless steel or coated with a suitable protective layer.

3. Welding Defects

Inadequate welding practices can introduce cracks or voids. Follow welding procedures that comply with ASTM
standards, and consider post-weld inspections like X-ray or ultrasonic testing.

4. Incorrect Grade Selection

Choosing a lower grade than necessary for a given environment can lead to premature failure
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