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In the high-stakes environment of aerospace engineering, the integrity of a vehicle's structural and fuel systems
depends on the performance of specialized chemical compounds. Among these, AMS-S-8802(formerly MIL-
S-8802) stands as the definitive industry standard for temperature-resistant, two-component synthetic rubber
compounds of the polysulfide type. These sealants are engineered to withstand the rigorous demands of modern
aviation, providing a critical barrier against fuel leaks, environmental ingress, and structural degradation. This
technical analysis explores the chemical composition, classification systems, application protocols, and
performance metrics that define the AMS-S-8802 specification.

The Evolution and Significance of AMS-S-8802

The AMS-S-8802 specification was developed to provide a standardized framework for sealants used in aircraft
integral fuel tanks and fuselage sealing. Originally issued as a military specification (MIL-SPEC), it transitioned to
the Aerospace Material Specification (AMS) system under SAE International to ensure continuous updates
reflecting modern chemical advancements. The primary purpose of this material is to provide a durable, flexible,
and fuel-resistant seal that maintains its properties across a wide temperature spectrum, typically ranging from
-65°F (-54°C) to 250°F (121°C), with the capability to endure intermittent excursions to higher temperatures.

Sealants meeting this specification, such as PPG Aerospace PR-1440 and P/S 890, or Flamemaster CS3204, are
essential for maintaining the pressure hull and preventing the hazardous escape of aviation fuels. Without the high
adhesive strength and chemical resilience mandated by AMS-S-8802, the structural longevity of an airframe would
be severely compromised by galvanic corrosion and fluid migration.

Core Chemical Mechanics: Polysulfide Technology

At the heart of AMS-S-8802 sealants is polysulfide chemistry. Polysulfides are polymers containing chains of
sulfur atoms. These materials are uniquely suited for aerospace because the sulfur-sulfur bonds provide inherent
resistance to hydrocarbons (fuels) and many chemicals that would typically degrade other elastomers like silicone
or polyurethane.

Two-Component System Dynamics

AMS-S-8802 sealants are supplied as two-component systems: a Base Compound and an Accelerator(or
Curing Agent). The reaction is a chemical cross-linking process that transforms the liquid or paste-like substance
into a cured, resilient rubber.

e Base Component: Generally consists of liquid polysulfide polymer, fillers (such as calcium carbonate or
carbon black to improve mechanical properties), and plasticizers to maintain flexibility.

» Accelerator: Usually contains a curing agent such as Manganese Dioxide (MnO2). This component initiates
the oxidation of the terminal thiol (-SH) groups on the polysulfide polymer, creating the sulfur-sulfur (S-S) cross-
links.



The ratio between these two components is critical. While many modern kits come pre-measured in Semkit
cartridges to ensure accuracy, bulk mixing requires precise weighing to ensure the final product meets the
hardness and elongation requirements of the specification.

Classification: Types, Classes, and Work Life

AMS-S-8802 organizes sealants into a hierarchy that allows engineers to select the exact material properties
required for a specific task. The classification is typically broken down into Type, Class, and Application Life.

1. Type Classification

Types generally refer to the curing mechanism or specific chemical additives used in the formulation. For example,
Type 2is the most common designation in current use, often signifying a manganese dioxide cure system which
replaced the older, more toxic chromate-based systems.

2. Class Designations

The Class defines the physical consistency (viscosity) and the intended application method of the sealant:

¢ Class A: Brush-grade sealant. It has a low viscosity, allowing it to be applied with a brush. It is primarily used
for sealing fasteners (brush coating) and overcoating other seals.

¢ Class B: Extrusion-grade or fillet-grade sealant. It has a high viscosity and "thixotropic" properties, meaning it
will not sag or flow when applied to vertical or overhead surfaces. It is applied using a caulking gun or spatula.

¢ Class C: Faying surface sealant. It has a consistency between A and B and is used for sealing joints between
two mating surfaces (faying surfaces). It has a longer "squeeze-out" life to allow parts to be joined and fastened.

3. Application Life (The Dash Number)

The application life, or "work life," is denoted by a number following the class (e.g., B-1/2, B-2). This indicates the
amount of time, in hours, that the material remains workable at standard temperature and humidity (77°F and 50%
RH).



Designation Work Life (Application Tack-Free Time CureTime to 30 Shore A

Time)
B-1/2 30 Minutes 4 Hours 30 Hours
B-2 2 Hours 12 Hours 48 Hours
A-2 2 Hours 10 Hours 48 Hours
C-12 12 Hours N/A (Faying) 72+ Hours

Understanding these timings is crucial for production scheduling. A B-1/2 sealant is ideal for quick repairs, while a
B-2is preferred for large-scale assembly where more time is needed to apply the material correctly across multiple
joints.

Technical Performance Requirements

To meet the AMS-S-8802standard, a sealant must pass a battery of rigorous tests. These tests ensure the
material will not fail under the extreme conditions of flight.

Adhesion and Peel Strength

The sealant must exhibit exceptional adhesion to common aerospace substrates, including Alclad aluminum,
stainless steel, titanium, and various composite materials. The specification requires a minimum peel strength
(often >20 Ibs/inch width) even after immersion in JRF (Jet Reference Fluid) and saltwater. Adhesion is often
enhanced through the use of an adhesion promoter or primer, such as PR-142 or similar chemical cleaners.

Thermal and Chemical Resistance

The cured rubber must remain flexible and maintain its seal at -65°F without cracking (low-temperature flexibility)
and resist degradation when exposed to aviation fuel at 140°F or higher for extended periods. Weight loss and
swelling are monitored; if the sealant loses too much mass or swells excessively in fuel, it could lead to structural
gaps or mechanical failure.

Physical Properties

Cured AMS-S-8802 sealants typically exhibit a Shore A Hardnessbetween 45 and 60. This provides a balance
between being hard enough to resist erosion from fluid flow and soft enough to accommodate the vibration and
flexing of the aircraft wing during turbulence.

Step-by-Step Technical Application Procedure

Achieving a reliable seal requires more than just high-quality material; the application process is equally vital. The
following workflow represents the industry-standard procedure for applying AMS-S-8802 Class B sealants.

Step 1. Surface Preparation

Contamination is the leading cause of sealant failure. The substrate must be cleaned using the "two-wipe" method
with an approved solvent (such as Methyl Ethyl Ketone or a low-VOC equivalent). One clean, lint-free cloth is used
to apply the solvent, and a second dry, clean cloth is used to wipe it away before it evaporates, ensuring
contaminants are physically removed rather than just redistributed.



Step 2: Mixing

If using a kit (like a 2.5 0z Semkit), the dasher rod is used to mix the accelerator into the base. For bulk containers,
the two components must be weighed to the manufacturer’s specified ratio and mixed until a uniform color (usually
gray) is achieved, with no streaks of white (base) or black/purple (accelerator) visible. Entrained airshould be
minimized to prevent bubbles in the cured seal.

Step 3: Application

For Class B sealants, the material is extruded into the joint or over the fastener. A "fillet" seal should have a
consistent bead size. The technician then uses a "fairing tool" or spatula to smooth the sealant, ensuring it is
pressed firmly into the corners of the joint to eliminate voids. This is known as "wetting" the surface.

Step 4: Curing and Inspection

The sealant must cure in a controlled environment. While the specification defines standard cure times, these can
be accelerated using mild heat (not exceeding 120°F). Once cured, the seal is inspected for voids, inclusions, or
lack of adhesion. A hardness test (Durometer) is often performed to confirm a full chemical cure before the aircraft
is returned to service or the fuel tank is pressure tested.

Comparison of Leading AMS-S-8802 Products

Different manufacturers offer products that meet the AMS-S-8802 standard, each with slightly different handling
characteristics or specific approvals.



Product Name

Manufacturer

Key Feature

Common Use Case

PR-1440 PPG Aerospace Industry standard, high General fuselage and fuel
reliability. tank sealing.

P/S 890 PPG Aerospace Enhanced fuel resistance Integral fuel tank interiors
properties. and access doors.

CS 3204 Flamemaster Excellent low-temperature Wide-body aircraft
flexibility. structural joints.

MC-236 Chemsol Cost-effective compliance. General purpose

maintenance and repair.

Troubleshooting Common Failure Modes

Even with advanced materials, failures can occur. Understanding the root causes of these failures is essential for
any MRO (Maintenance, Repair, and Overhaul) facility.

1. Adhesion Failure (Peeling)

If the sealant peels away from the substrate easily, the most likely cause is surface contamination (oil, grease, or
moisture) or the expiration of the adhesion promoter. In some cases, applying sealant over an improperly cured
previous layer can also lead to delamination.

2. Incomplete Cure (Tacky Sealant)

If the sealant remains soft or tacky long after the specified cure time, the mixing ratio was likely incorrect, or the
material was improperly mixed. Extreme humidity can also affect the cure rate of manganese dioxide systems, as
moisture acts as a catalyst in the reaction.

3. Bubbling and Pinholes

Bubbles within the sealant bead are usually caused by air entrapment during mixing or by "outgassing” from the
substrate. This is common when sealing porous materials or if the sealant is applied in very thick layers where
trapped air cannot escape before the surface skins over.

4. Premature Degradation

If the sealant becomes brittle or cracks prematurely, it may have been exposed to temperatures exceeding its
service limit (250°F) for too long, or it may have come into contact with incompatible chemicals, such as certain
phosphate ester-based hydraulic fluids (e.g., Skydrol), which require specialized resistant sealants like those
meeting AMS 3334.

The Future of Aerospace Sealing: Beyond AMS-S-8802

While AMS-S-8802 remains the workhorse of the industry, newer specifications like AMS3276are gaining traction.
AMS3276 focuses on low-density (lightweight) sealants. As aerospace manufacturers strive for greater fuel
efficiency, reducing the weight of the hundreds of pounds of sealant used in a modern jetliner is a high priority.
These "lightweight" versions of polysulfides provide similar fuel resistance but with a lower specific gravity.

Furthermore, the industry is moving toward chromate-freeformulations across the board to comply with REACH
and other environmental regulations. Modern AMS-S-8802 Type 2 materials are at the forefront of this shift, proving



that high-performance sealing does not have to come at the cost of environmental safety.
Integration into Maintenance and Engineering Workflows

For engineers and procurement specialists, selecting an AMS-S-8802 sealant involves more than just reading a
datasheet. It requires an understanding of the Shelf Life—typically 6 to 9 months from the date of manufacture
when stored below 80°F. Using expired material is a major compliance violation and poses significant safety risks.

Standardized documentation, such as the Certificate of Conformance (CoC), must accompany every batch of
sealant to verify that it has passed the manufacturer's quality control tests against the AMS-S-8802 Rev D (or the
latest revision) requirements. This ensures traceability, which is a cornerstone of aerospace safety management
systems (SMS).

The chemical complexity and critical utility of AMS-S-8802 sealants underscore their importance in the aviation
ecosystem. From the initial assembly of the fuselage to the routine maintenance of fuel systems, these polysulfide
compounds provide the invisible but invincible barrier that allows modern aircraft to operate safely in the most
unforgiving environments on Earth. By adhering to the rigorous application and selection standards outlined in the
specification, the aerospace industry ensures that every joint, fastener, and fuel tank remains secure for the life of
the aircraft.
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