
A Technical Guide to Gaskets: Types, Materials, and 
Applications 
Gaskets are critical components across a wide spectrum of industries, functioning as mechanical seals designed 
to fill the space between two or more mating surfaces. Their primary role is to prevent fluid or gas leakage 
under varying pressures and temperatures by compensating for surface irregularities and flange deformations. 
Gaskets are essential in maintaining system integrity in high-performance environments such as petrochemical 
plants, power generation stations, automotive systems, and aerospace assemblies. 

This technical guide provides an in-depth analysis of the various gasket types, materials, and typical industrial 
applications. Emphasis is placed on their construction, material properties, operational limits, and application-
specific considerations. 

 

Gasket Types in Piping and Industrial Systems 

1. Flat Gaskets 

Flat gaskets are planar sealing elements typically fabricated from compressible materials such as rubber, cork, 
cellulose, or fiber-reinforced composites. These gaskets are generally employed in low to moderate pressure 
systems with smooth, machined flanges. Their effectiveness relies on uniform surface compression to establish 
a tight seal. 

Common Applications: 

• Plumbing systems 
• Electrical enclosures 
• Low-pressure water and air systems 
• Automotive valve covers and oil pans 

Limitations: 

• Poor performance under high thermal cycling or fluctuating pressure 
• Susceptible to creep and relaxation over time 

 

2. Spiral Wound Gaskets 

Spiral wound gaskets are composite gaskets constructed by spirally winding alternating layers of metallic 
(typically stainless steel) and filler material (e.g., graphite, PTFE, or mica). The metal provides structural 
integrity and resilience, while the filler material offers conformability and sealing performance. 

Advantages: 

• Capable of withstanding extreme pressure and temperature variations 
• Excellent recovery and compressibility properties 
• High resistance to chemical attack (depending on filler material) 

Base Gasket Material Preparation 

The core of the gasket is made from a composite material, typically a fiber-
reinforced graphite, aramid, or cellulose-based material. These are chosen for their 
ability to seal fluids and gases under varying conditions of heat and pressure. 

• The sheet material is cut into the gasket shape using: 
o Die-cutting 
o Laser cutting 
o Waterjet cutting 

 



Typical Uses: 

• High-temperature steam lines 
• Heat exchangers 
• Pressure vessels 
• Refining and petrochemical pipelines 

 

3. Ring Type Joint (RTJ) Gaskets 

RTJ gaskets are precision-engineered metallic gaskets with either octagonal or oval cross-sections, designed for 
use in ring joint flanges. These gaskets achieve a metal-to-metal seal through plastic deformation under bolt 
load, making them highly suitable for high-pressure and high-temperature service. 

Key Characteristics: 

• Requires finely machined flange grooves 
• Materials include soft iron, stainless steel, Inconel, and other 

alloys 
• Can handle pressures exceeding 20,000 psi 

Applications: 

• Offshore oil & gas installations 
• High-pressure drilling equipment 
• Subsea wellhead connectors 

 

4. Rubber Gaskets 

These gaskets are molded or die-cut from elastomeric compounds such as neoprene, nitrile (NBR), silicone, 
EPDM, or Viton. Rubber gaskets exhibit excellent flexibility, elasticity, and fluid sealing capabilities, especially 
in dynamic environments. 

Key Properties: 

• High conformability to mating surfaces 
• Effective against water, oils, and some chemicals 
• Suitable for dynamic joints with vibration or movement 

Used In: 

• Automotive gaskets (coolant, valve cover, intake manifolds) 
• HVAC systems 
• Food processing and sanitary equipment (when FDA-approved) 

 

5. Metallic Gaskets 

Base Gasket Material Preparation 

The core of the gasket is made from a composite 
material, typically a fiber-reinforced graphite, 
aramid, or cellulose-based material. These are 
chosen for their ability to seal fluids and gas 

Nitrile 
(NBR) 

Oil/fuel resistant, 
good flexibility 

Automotive, oil 
gaskets, fuel systems 

EPDM 
Excellent weather, 
ozone, steam 
resistance 

HVAC, water 
systems, outdoor 
applications 

Neoprene 
Good 
chemical/weather 
resistance 

Refrigeration, 
marine 

 
  

  
 

  
  

 
 

 
  

 
 

  
 

   

  
  

 

  
  

 
 

 
 

 

 
  

  

   
 

 
  

 
 

 
 

 

  
 

 
 

 
 

 
  

 
 

 
 

 
 

 
 

 
  

  
 

 
 

 

  
 

  
 

 
 
 
 

  
 

  

 
 

  

 
 

 
 

  
 

 
  

  



Fully metallic gaskets are engineered from metals such as stainless steel, copper, Monel, or Inconel, selected 
based on the operating environment. They are utilized where other materials would fail under extreme heat, 
pressure, or chemical exposure. 

Performance Attributes: 

• Withstand temperatures >1000°C 
• Extremely high-pressure tolerance 
• Customizable for special flange designs 

Industrial Applications: 

• High-temperature flue systems 
• Cryogenic piping systems 
• Nuclear power plants 
• Aerospace propulsion systems 

 

6. Elastomeric Gaskets 

These gaskets incorporate layers of elastomers (e.g., silicone, nitrile) with internal metal reinforcements or 
bonding to enhance structural integrity. The combination allows for flexibility, shock absorption, and resistance 
to pressure surges or vibrations. 

Benefits: 

• High compressibility with added strength 
• Enhanced performance in pulsating pressure systems 
• Good resistance to weathering and UV degradation 

Common Use Cases: 

• Engine mounts and cylinder head gaskets 
• Hydraulic and pneumatic systems 
• Refrigeration and cooling equipment 

 

7. Camprofile (Kammprofile) Gaskets 

Camprofile gaskets consist of a serrated metal core (often stainless steel) with soft sealing layers (typically 
graphite, PTFE, or mica) bonded to both faces. The grooved profile concentrates the sealing stress, ensuring 
excellent sealing even under low bolt loads. 

Advantages: 

• Superior sealing performance in cyclic conditions 
• Reusable in some configurations 
• Resists blow-out and creep 

Automotive 

Aerospace 

Oil & Gas 

Chemical Processing 

Power Generation 

Marine 

HVAC (Heating, Ventilation, and Air Conditioning) 

    

 

  

   

 

  

   

 

 

 

     

    

     

    

 

  

    

  



Ideal For: 

• Heat exchangers 
• Pressure vessels 
• Reactors and columns in chemical processing 

 

8. Cork Gaskets 

Produced from granulated cork bound with elastomeric resins, cork gaskets provide excellent compressibility 
and are particularly effective in sealing against fuels, oils, and vibration-induced gaps. 

Technical Features: 

• Natural resilience to temperature variations 
• Absorbs vibration and prevents leakage in mechanical assemblies 

Applications: 

• Automotive gaskets for oil pans, gearboxes, and carburetors 
• Seals in low-pressure fluid transfer systems 
• Light-duty pump housings 

 

9. Graphite Gaskets 

Graphite gaskets are fabricated from exfoliated graphite sheets, with or without metallic reinforcement. Owing 
to graphite’s intrinsic properties, these gaskets offer outstanding resistance to temperature, chemical exposure, 
and thermal cycling. 

Notable Features: 

• Operates effectively at temperatures exceeding 500°C 
• Chemically inert to most acids, solvents, and hydrocarbons 
• Low creep relaxation over time 

Applications: 

• Steam systems 
• Refinery flanges 
• High-temperature flange joints in power plants 

 

10. PTFE (Teflon) Gaskets 

PTFE gaskets are made from virgin or filled polytetrafluoroethylene and are prized for their inertness, non-stick 
characteristics, and low coefficient of friction. They are ideal in environments demanding purity and resistance 
to aggressive chemicals. 



Key Attributes: 

• Excellent chemical resistance, including to acids and solvents 
• FDA-compliant grades available for pharmaceutical and food industries 
• Operating temperature range: -200°C to +260°C 

Common Applications: 

• Chemical reactors and piping systems 
• Food-grade piping joints 
• Medical and pharmaceutical processing equipment 

 

Concluding 
Gaskets are fundamental to the leak-free and efficient operation of mechanical systems, especially in pressure-
retaining and chemically aggressive environments. Selecting the correct gasket involves a detailed 
understanding of the application's operational parameters—including pressure, temperature, chemical 
compatibility, flange surface finish, and bolt load requirements. 

Oil-Resistant Aramid/Buna-N Gasket Material  

Oil-Resistant High-Strength Aramid/Buna-N Gasket Material  

Oil-Resistant Compression-Resistant Food Industry Compressible Buna-N Gasket Material  

Oil-Resistant Food Industry Compressible Buna-N Gasket Material  

Oil-Resistant Light Duty Cork/Buna-N Gasket Material  

High-Temperature Silicone Gasket Material  

Ultra-Chemical-Resistant Compressible PTFE Gasket Material  

Ultra-Chemical-Resistant Food Industry Compressible PTFE Gasket Material  

Ultra-Chemical-Resistant PTFE Gasket Material  

Ultra-Chemical-Resistant High-Strength PTFE Gasket Material  

Chemical-Resistant Viton® Fluor elastomer Gasket Material  

Chemical-Resistant Food Industry Viton® Fluor elastomer Gasket Material  
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