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are critical specifications extensively used in aerospace, industrial, and hydraulic applications where
reliable tube connections are essential. These fittings ensure secure, leak-proof joints by combining
precise dimensional standards with effective sealing mechanisms. Understanding the standard
dimensions and the design of flared tube connections with gasket seals is imperative for engineers
and technicians to maintain system integrity and safety. This article explores the detailed
dimensions of MS33656 fitting ends, the characteristics of flared tube connections, and the role of
gasket seals in achieving optimal performance. Additionally, it covers installation considerations and
material specifications to provide a comprehensive overview. The following sections will guide
readers through the essential aspects of MS33656 fittings and their applications.

e Overview of MS33656 Fitting End Standards

e Standard Dimensions for MS33656 Fitting Ends
¢ Design and Function of Flared Tube Connections
e Gasket Seal 2 1: Specifications and Importance
e Installation and Maintenance Best Practices

e Material Considerations and Compatibility

Overview of MS33656 Fitting End Standards

The MS33656 series fittings are standardized components primarily used for flared tube connections
in various fluid power and aerospace systems. These fittings are designed to meet stringent military
specifications, ensuring reliability under high pressure and extreme conditions. The standardization
encompasses dimensions, thread types, sealing methods, and materials to guarantee
interchangeability and performance consistency. MS33656 fittings are part of a broader category of
tube fittings that facilitate secure and leak-free connections, essential for maintaining fluid integrity
in critical applications.

Historical Context and Application

The MS33656 standard evolved from military requirements for hydraulic and pneumatic systems,
emphasizing robust and reusable fittings. These fittings are commonly found in aircraft fuel lines,
hydraulic actuators, and industrial machinery where precision and durability are non-negotiable.
The adoption of these standards by civilian industries underscores their reliability and effectiveness.



Key Features of MS33656 Fittings

MS33656 fittings are characterized by their 37-degree flared tube connections combined with a
gasket seal mechanism. This design ensures a tight seal with minimal risk of leakage or loosening
under vibration or thermal cycling. The fittings are typically made from corrosion-resistant materials
such as stainless steel or aluminum alloys.

Standard Dimensions for MS33656 Fitting Ends

The ms33656 fitting end standard dimensions for flarfed tube connection and gasket seal 2 1 define
precise measurements to ensure compatibility and functionality. These dimensions cover the fitting
body, nut, sleeve, and sealing surfaces, critical for achieving a proper connection.

Dimensional Specifications

Standard dimensions include outer diameter, flare angle, thread size, and seat geometry. The 37-
degree flare angle is a hallmark of MS33656 fittings, optimized to create a metal-to-metal seal when
compressed against the gasket. Thread sizes typically conform to unified national fine (UNF)
standards, facilitating secure mechanical engagement.

e Flare Diameter: Matches the tube size, ranging from 1/8 inch to 1 inch or larger.
e Flare Angle: Precisely 37 degrees to interface correctly with the fitting seat.
e Thread Size: UNF threads such as 7/16-20 or 9/16-18 depending on the fitting size.

¢ Gasket Seal Groove: Dimensioned to accommodate the 2 1 gasket seal ensuring proper
compression.

Tolerance and Manufacturing Accuracy

Manufacturing tolerances for MS33656 fittings are tightly controlled to prevent leakage and
mechanical failure. Tolerances typically fall within a few thousandths of an inch, ensuring that each
fitting end mates perfectly with the corresponding tube flare and gasket.

Design and Function of Flared Tube Connections

Flared tube connections in MS33656 fittings utilize a 37-degree flare on the tube end that mates
with a corresponding seat on the fitting. This design is integral to creating a robust, pressure-
resistant seal without requiring welding or soldering.



Flare Formation Process

The tube end is mechanically flared using precision tools to create the 37-degree angle. This flare
increases the surface contact area between the tube and fitting, facilitating a strong mechanical grip
and an effective seal when compressed by the fitting nut.

Advantages of Flared Connections

e Reusable and easy to assemble or disassemble without tube damage.
e High resistance to vibration and pressure cycling.
e Leak resistance enhanced by metal-to-metal contact and gasket sealing.

e Compatibility with a range of tube materials including stainless steel, aluminum, and copper.

Gasket Seal 2 1: Specifications and Importance

The gasket seal 2 1 used in MS33656 fittings is a specialized sealing element designed to
complement the 37-degree flared connection. This gasket is critical in preventing fluid leakage
under high pressure and temperature variations.

Material Composition of Gasket Seal 2 1

Gasket seals are commonly fabricated from materials such as fluorocarbon (Viton), PTFE, or
elastomers selected based on chemical compatibility and temperature resistance. The 2 1 gasket
seal designation refers to specific dimensional and material properties that align with the MS33656
standards.

Functionality and Performance

The gasket seal 2 1 acts as a cushion between the flared tube end and the fitting seat, compensating
for minor surface imperfections and ensuring a leak-tight joint. Its design allows it to maintain
sealing integrity despite thermal expansion and mechanical stress.

Installation and Maintenance Best Practices

Proper installation of MS33656 fittings with flared tube connections and gasket seals is essential to
maximize performance and longevity. Following recommended procedures minimizes the risk of
leaks and mechanical failure.



Installation Steps

—_

. Cut the tube end squarely and deburr the inside and outside edges.
2. Form the 37-degree flare using a calibrated flaring tool.

3. Inspect the flare for cracks or irregularities.

4. Place the gasket seal 2 1 in the fitting groove.

5. Assemble the fitting nut onto the tube and hand-tighten initially.

6. Torque the fitting to the manufacturer’s specifications using a calibrated torque wrench.

Maintenance Considerations

Regular inspection for signs of wear, corrosion, or leakage is recommended. Replacement of gasket
seals during maintenance cycles ensures continued sealing performance. Care should be taken not
to overtighten fittings as this can deform the flange or damage the gasket.

Material Considerations and Compatibility

Material selection for MS33656 fittings, tubes, and gasket seals directly influences system reliability
and service life. Compatibility with the fluid medium, pressure, and temperature conditions must be
carefully evaluated.

Common Materials Used

e Fittings: Stainless steel (commonly 304 or 316), aluminum alloys, and cadmium-plated steel
for corrosion resistance.

e Tubes: Stainless steel, aluminum, copper, or nickel alloys depending on application.

¢ Gasket Seals: Elastomers like Viton, PTFE, or other fluoropolymers selected for chemical
resistance.

Compatibility Guidelines

Ensuring material compatibility between tube, fitting, and gasket is essential to prevent galvanic
corrosion, chemical degradation, and mechanical failure. Industry standards and manufacturer
recommendations should guide material pairing decisions.



Frequently Asked Questions

What is the MS33656 fitting used for in flared tube
connections?

The MS33656 fitting is a military standard fitting designed for secure and leak-proof connections in
flared tube assemblies, commonly used in aerospace and hydraulic applications.

What are the standard dimensions for MS33656 fitting ends
for a 2 1/16 inch tube?

The MS33656 fitting end dimensions for a 2 1/16 inch tube typically include a 37-degree flare angle
with specific thread sizes and lengths according to MIL-F-18866 specifications, ensuring
compatibility and proper sealing.

How does the gasket seal work in an MS33656 fitting for
flared tube connections?

The gasket seal in an MS33656 fitting sits between the fitting end and the flared tube, providing a
tight, leak-proof interface by compressing the gasket material when the fitting is tightened.

What materials are commonly used for MS33656 fittings and
gaskets?

MS33656 fittings are commonly made from corrosion-resistant materials such as stainless steel or
aluminum, while gaskets are often made from elastomers like Viton or PTFE to ensure chemical
resistance and durability.

Are MS33656 fittings interchangeable with other standard
fittings for flared tube connections?

MS33656 fittings are designed to meet strict military standards, and while they may be compatible
with other fittings following the same MIL-F-18866 specification, it is essential to verify dimension
and material compatibility before interchange.

What is the importance of the 37-degree flare angle in
MS33656 fittings?

The 37-degree flare angle is critical in MS33656 fittings as it ensures a proper seal with the flare on
the tube, preventing leaks and maintaining high-pressure integrity in hydraulic and aerospace
systems.

How do you properly install an MS33656 fittingon a 2 1/16



inch flared tube to ensure a gasket seal?

To install an MS33656 fitting on a 2 1/16 inch flared tube, ensure the tube end is correctly flared at
37 degrees, place the appropriate gasket in position, and tighten the fitting to the specified torque to
compress the gasket and create a secure seal.

Additional Resources

1. Understanding MS§33656 Fitting End Standards: A Comprehensive Guide

This book offers an in-depth exploration of MS33656 fitting end standards, focusing on their
application in aerospace and industrial tubing systems. It explains the technical specifications,
measurement techniques, and the importance of compliance for safety and efficiency. Readers will
gain practical insights into selecting the right fittings for various pressure and temperature
conditions.

2. Flarfed Tube Connections: Design, Installation, and Maintenance

Focused on flarfed tube connections, this book covers the engineering principles behind their design
and the step-by-step process for proper installation. It includes troubleshooting tips and
maintenance best practices to ensure long-lasting and leak-free connections. Clear diagrams and
case studies enhance the reader’s understanding of these critical components.

3. Gasket Seals for Aerospace Applications: Materials and Performance

This book delves into the types of gasket seals used in aerospace fittings, with an emphasis on
material selection and performance under extreme conditions. It discusses compatibility with flarfed
tube connections and the impact of temperature, pressure, and vibration on seal integrity. Engineers
and technicians will find valuable guidance on gasket installation and inspection.

4. Standard Dimensions and Tolerances for MS33656 Fittings

Providing detailed tables and charts, this reference book defines the standard dimensions and
tolerances for MS33656 fittings. It serves as an essential tool for designers, manufacturers, and
quality inspectors to ensure parts meet rigorous industry standards. The book also discusses
measurement techniques and calibration methods.

5. Advanced Tube Connection Techniques in Hydraulic Systems

Covering a range of tube connection methods, this book highlights the advantages and challenges of
flarfed tube fittings within hydraulic systems. It explores the impact of connection design on system
reliability and leak prevention. Practical advice on assembly tools and inspection procedures is
included to support technicians in the field.

6. Seal Integrity and Leak Prevention in Aerospace Fittings

This title addresses the critical issue of maintaining seal integrity in aerospace tubing connections,
including MS33656 fittings. It reviews common failure modes, diagnostic methods, and repair
techniques to minimize leaks. The book emphasizes the role of proper gasket selection and
installation in achieving optimal system performance.

7. Materials Science for Tube Fittings and Gasket Seals

Focusing on the materials used in tube fittings and gasket seals, this book explains how material
properties affect durability and compatibility. It covers metals, elastomers, and composites used in
MS33656 standard components. Readers will learn how to choose appropriate materials based on
environmental and mechanical requirements.



8. Installation Manual for MS33656 Standard Fittings and Seals

This practical manual provides clear instructions for installing MS33656 fittings and gasket seals,
including preparation, alignment, and torque specifications. It includes safety tips and common
pitfalls to avoid during assembly. The book is designed to be a hands-on guide for technicians and
engineers working with aerospace tube connections.

9. Quality Control and Testing Procedures for Aerospace Tube Fittings

Dedicated to quality assurance, this book outlines testing protocols and inspection criteria for
aerospace tube fittings adhering to MS33656 standards. It explains non-destructive testing methods,
dimensional checks, and pressure testing to ensure compliance and reliability. The guide is essential
for quality control personnel in manufacturing and maintenance environments.
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