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G
askets have always been part of industrial 

production. However, gaskets have not always been 

forgiving, easy to use or simple to remove. What 

if the sealing products were designed to optimize 

the work put into them? What if the design had a level of 

intelligence built in? What if the design could make up for 

equipment damage? When used properly, enhanced surface 

profi les for gaskets can reduce leaks, spills and other releases 

that can damage the environment, put people at risk, result in 

fi nes and lead to costly downtime.  

Using surface profi ling to reduce area and increase stress 

is found in everyday life, from the soles of running shoes to 

the treads on vehicle tires. Reducing the contact area while 

maintaining compressive force results in increased stress. In 

the case of gaskets, traction or friction between a gasket and 

the fl ange faces is critical to holding internal pressure. If the 

downward force created by the fasteners in a fl ange is diluted 

or spread over a larger area, the overall stress is reduced.  

Compressibility

Adding raised features to the surface of a gasket to reduce 

contact area and increase stress also tends to impact 

compressibility. Compressibility represents the ability of 

the gasket to conform to the surfaces it is being used to seal. 

Flange surfaces usually show signs of wear, pitting, scratches 

or other defects. It is cost-prohibitive to make two mating 

fl ange faces smooth and fl at enough to seal without a gasket. 

Th e more compressible a gasket is, the better chance the user 

has of attaining an eff ective seal. 

Pressure Resistance

Compressibility also impacts the amount of pressure 

exposure on the gasket. When a fl ange assembly is 

pressurized, the internal media pushes outward on the inner 

diameter of the gasket. Th e thinner a gasket becomes, the less 

outward force it sees from internal pressure. Th is is referred 

to as improved “blowout resistance.” Unfortunately, one 

common error made when a gasket blows out is to replace it 

with a thicker gasket. Th is puts more gasket surface in the 

pipe or vessel for the internal pressure to act on.

Sealability

To create an eff ective seal, there are two functions the gasket 

must accomplish. 

    First, it needs to conform to the fl ange face to prevent the 

media from passing between itself and the fl ange faces. Th is is 

where the compressibility is important. 

    Second, the gasket must be able to resist or prevent 

permeation. On a microscopic level, most nonmetallic gasket 

materials have small voids or spaces. Th e key to preventing 

media from permeating voids or spaces is to close them 

off  with compression. Th is can sometimes be diffi  cult if a 

gasket is extremely hard, or the surface area of the fl anges is 

relatively large. Th e use of surface profi ling or raised features 

can be benefi cial as the force is concentrated, generating 

higher densifi cation and improved permeation resistance. 

Keep in mind that this concentration of the compressive 

force is being exerted at the point where the raised features 
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Image 1. (clockwise left to right) Traditional material sees heavier 
load around the gasket bolts and lighter load farther from the 
bolts. Image 2. Load distributed more evenly. Image 3. More stress 
toward the bolts. Image 4. Stress spread evenly around the gasket 
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are contacting the sealing surfaces or 

fl anges. Th is results in higher stresses, 

higher friction and improved ability to 

hold back internal pressures.  

Load Retention

Load retention is how much of the 

work (torque, force, stress) put into the 

assembly is maintained over a given 

period of time. Th e opposite of this is 

creep relaxation. Since all performance 

features of a gasket relate back to stress, 

the more stress a gasket can retain, the 

better it will function. A gasket has to 

be compressible and able to seal with a 

given amount of applied force. 

    All gaskets have some level of load 

loss over time, but that is largely due to 

the compressibility. For example, a solid 

piece of metal compressed between two 

fl anges would likely have zero load loss, 

but it probably would not conform to the 

fl ange faces and initiate a seal either.

Dimensional Flexibility

Th e gasket must perform regardless 

of the sealing surface shape or size. 

Most solutions with profi led or raised 

surfaces are molded in shapes or sizes 

that require tooling or have limitations. 

Since there are countless confi gurations 

of sealing surfaces in pumps, valves, 

mixers, reactors, etc., the best solution 

can be made into various shapes. When 

the dimensional requirements are 

beyond the traditional dimensions of the 

product, options are often limited. Th us, 

a profi led material that can be fabricated 

in various confi gurations is ideal. 

Gaskets also must provide a reliable 

seal for large connections. A common 

method is to build the gasket in 

sections using dovetails or puzzle-like 

connections. When this is used, the 

compressibility takes on an additional 

role, deforming suffi  ciently in a radial 

direction to seal the dovetail back 

together under the compressive load. 

Gaskets need to conform to sealing 

surfaces, improve pressure resistance, 

resist permeation, optimize load 

retention and have dimensional 

fl exibility to meet demands of sealing 

applications. A gasket should take a 

compressive force and create stress 

that results in a seal at lower loads. 

Engineered profi les or raised surfaces 

can improve performance. 
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Electrical bearing damage 
causes unplanned downtime

VFD-induced electrical discharges can 
blast millions of pits in metal bearing 
surfaces. These discharges burn and 
contaminate bearing grease, drastically 
reducing its effectiveness. They also 
result in bearing fluting failure and 
costly, unplanned downtime —
often in as little as 3 months!

Protect motor bearings with 
AEGIS® Shaft Grounding Rings

By channeling VFD-induced discharges 
safely to ground, AEGIS® Shaft Grounding 
Rings prevent electrical bearing damage. 
Proven in millions of installations 
worldwide, they provide unmatched 
protection of motors against electrical 
bearing damage, motor failure, and 

unplanned downtime.

Download your free copy 
of the AEGIS® Bearing 
Protection Handbook:

www.est-aegis.com/pump 

Register your AEGIS® Protected 
motor for a FREE 2-Year Warranty:
www.est-aegis.com/warranty 
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VFD-Induced Shaft Voltages 
Kill Bearings!
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