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Understanding ASTM E83: The Cornerstone of Building Material Fire Safety

When architects design a new building, engineers calculate load-bearing capacities, HVAC systems, and electrical
layouts. Yet, one element that often receives less attention until a crisis occurs is the fire performance of building
materials. Fire safety is not just a regulatory requirement; it is a moral obligation that protects lives, property, and

the environment. The American Society for Testing and Materials (ASTM) provides a suite of standards that guide
manufacturers, builders, and regulators in assessing fire performance. Among these, ASTM E83stands out as the
definitive test method for determining the flame spread of building materials.

ASTM ES83 is used worldwide to evaluate how quickly a flame spreads across a material’'s surface, a critical factor
in determining whether a building component will contribute to fire growth or help contain it. The standard’s results
influence building codes, product labeling, and consumer safety. In this article, we’ll explore the history, scope,
methodology, interpretation, and real-world applications of ASTM E83, ensuring you understand how this test
shapes the safety of the spaces we inhabit.

1.What is ASTM E83?

ASTM E83, formally titled “Standard Test Method for Determining the Flame Spread of Building Materials,” was first
published in the early 1970s. It was developed to provide a reliable, repeatable measurement of how rapidly a
flame can propagate across a material's surface. Over the decades, the standard has been revised to reflect
advances in testing technology, building practices, and fire science research.

Unlike other ASTM fire tests that focus on heat release rates or smoke production, ASTM E83 specifically
measures flame spread. The test is conducted in a controlled furnace environment where a small flame source is
applied to a specimen, and the flame’s advance is recorded over time. The data produced is distilled into two key
metrics: the Flame Spread Index (FSI) and the Flame Spread Rating (FSR). These metrics help classify materials
into categories that can be referenced in building codes and safety regulations.

1.1 Historical Context

In the 1960s and 1970s, the U.S. witnessed a surge in construction innovations—new composite panels, synthetic
cladding, and advanced insulation materials. While these materials offered improved aesthetics and energy
efficiency, they also introduced new fire risks. The need for a standardized test that could predict how these
materials behaved under fire conditions led to the creation of ASTM E83.

Since its inception, ASTM E83 has evolved. The most recent revision, released in 2020, incorporates updated
specimen preparation guidelines, enhanced furnace design specifications, and improved data analysis protocols.
These refinements ensure that the test remains relevant in an era of increasingly complex building systems.

1.2 Scope and Limitations

ASTM E83 is designed for flat, planar specimens typically measuring 30 cm x 30 cm. The test evaluates the
material’'s surface flame spread under a controlled environment but does not account for:

¢ Vertical flame spread (e.g., along walls or ceilings)



* Smoke production or toxic gas release
* Heat release rate or total energy output
« Fire resistance of structural components (e.g., steel beams)

Therefore, while ASTM E83 provides essential data for surface flame spread, it must be complemented by other
tests (such as ASTM E84 for smoke and flame spread or UL 723 for flame spread of textiles) to obtain a
comprehensive fire performance profile.

2. Key Components of ASTM E83

Understanding the structure of ASTM E83 helps manufacturers and testing labs interpret results accurately. The
standard is organized into the following main sections:

¢ Scope — Defines the test's purpose and application.

 Definitions — Clarifies terminology such as “flame spread index” and “flame spread rating.”

e Materials and Apparatus — Specifies furnace design, specimen dimensions, and flame source.
* Method of Test — Outlines specimen preparation, testing procedure, and data collection.

e Calculations — Provides formulas for determining FSI and FSR.

¢ Reporting — Details how to present results and interpret classifications.

2.1 Specimen Preparation

Specimens must be free of defects, cracks, or surface irregularities that could influence flame spread. ASTM E83
mandates a minimum thickness of 5 /mm for most materials, though variations exist for textiles and flexible materials.
The specimen edges should be smooth and uniformly sized to prevent heat conduction through the specimen’s
edges.

2.2 Furnace Design

The furnace used in ASTM EB83 is a vertical chamber that maintains a controlled temperature gradient. The
chamber’s interior is lined with refractory material to ensure uniform heat distribution. A small, steady flame source
—typically a 1.5 kW electric heater—is positioned at the base of the specimen. The flame is directed upward, and
the furnace’s airflow is regulated to prevent external influences on flame spread.

2.3 Data Collection

During the test, a camera or infrared sensor records the flame’s progression across the specimen’s surface. The
flame spread is measured in centimeters per second (cm/s). The test lasts for a predetermined duration, usually 15
minutes, after which the specimen is removed and inspected for damage.

3. How ASTM E83 is Conducted — Step by Step

Below is a concise, step-by-step guide to performing an ASTM EB83 test. While the standard provides detailed
procedural nuances, this outline captures the core process.

1. Specimen Preparation

Measure and cut the material to 30 /cm /% /30 /cm.
2. Inspect for defects; discard any flawed specimens.
3. Record specimen weight and thickness.

¢ Ensure the furnace interior is clean and free of debris.
« Install the specimen on the furnace’s support grid.



 Position the flame source at the base of the specimen.

¢ Activate the flame source and allow the furnace to stabilize at the target temperature.
« Verify that airflow is consistent and that no external drafts are present.

 Start the timer as the flame contacts the specimen.
e Use a camera or infrared sensor to capture the flame’s advance.
¢ Record the distance the flame travels every minute.

e After 15 minutes, extinguish the flame source.
e Remove the specimen and allow it to cool.
* Inspect for charring, delamination, or other damage.

e Calculate the average flame spread rate (cm/s).
e Determine the Flame Spread Index (FSI) using the standard formula.
e Assign the Flame Spread Rating (FSR) based on the FSI value.

3.1 Calculating the Flame Spread Index (FSI)

The FSl is a dimensionless number that reflects how quickly the flame spreads across the specimen. The standard
formula is:

FSI = (Flame Spread Rate in cm/s) x 100 / (Standard Flame Spread Rate in cm/s)

In practice, the “Standard Flame Spread Rate” is a reference value derived from a baseline material, often a known
combustible panel. By comparing the test specimen’s rate to this baseline, ASTM E83 normalizes results across
different material types.

3.2 Assigning the Flame Spread Rating (FSR)

After computing the FSI, the material is categorized into one of several FSR classes. The most common
classification scheme is:

¢ FSR 1 — Very low flame spread (FSI

¢ FSR 2 — Low flame spread (25 /"d /FSI

¢ FSR 3 — Moderate flame spread (50 /"d /FSI
¢ FSR 4 — High flame spread (75 /"d /FSI

¢ FSR 5 — Very high flame spread (FSI "e 100)

These classes are referenced in building codes and product labeling. For example, a wall panel with an FSR of 2
may be suitable for interior walls, whereas an FSR of 4 would be prohibited in areas requiring high fire resistance.

4. Interpreting ASTM E83 Results

Interpreting the data from an ASTM E83 test is critical for architects, engineers, and manufacturers. Below are key
considerations when reviewing FSI and FSR values.

4.1 Material Suitability

Building codes often stipulate maximum allowable FSR for specific applications. For instance, the International
Residential Code (IRC) may require wall panels in living spaces to have an FSR of 2 or lower. If a material's FSR
exceeds the code requirement, it must be replaced or used in a different location.

4.2 Product Labeling

Manufacturers use ASTM E83 results to label their products. A “Class 2” label indicates an FSR of 2, reassuring



buyers that the product meets fire safety standards. Transparent labeling helps consumers make informed
decisions, especially in commercial settings where fire safety is paramount.

4.3 Comparative Analysis

When multiple materials are available for a project, ASTM E83 data allows stakeholders to compare flame spread
performance objectively. For example, a composite panel with an FSR of 2 may be chosen over a traditional
gypsum board with an FSR of 3, even if the composite is more expensive, because it offers better fire protection.

4.4 Limitations to Keep in Mind

While ASTM E83 provides valuable surface flame spread data, it does not account for:

Vertical flame spread along walls or ceilings

« Smoke density or toxicity

* Heat release rate, which can influence structural integrity
* Fire resistance of structural members

Therefore, for a comprehensive fire safety assessment, ASTM E83 should be used in conjunction with other tests
such as ASTM E84, UL 723, and ASTM E119.
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