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SEALS  
 

Fluid seals are divided into two main classes-static seals and dynamic seals. Static seals are gaskets, o-ring 
joints, packed joints, welded joints, and similar devices used to seal static connections or openings with little 
or no relative motion between mating parts. A dynamic seal is any device used to restrict flow of fluid through 
an aperture closed by relatively moving surfaces. Some dynamic seals include static sealing elements in their 
design. 

Seals are also frequently classified as contact seals or clearance seals. Some seal elements may operate as 
clearance seals under certain conditions and as contact seals under others. The term seal may refer to a system 
rather than a single device. A sealing system may require a mechanical seal, a viscoseal and a labyrinth seal 
in order to produce the desired end result. 

Table 1 shows the dynamic seal elements which make up the bulk of industrial, commercial, utility and 
transportation sealing applications. 

 
 Table 1 
 
 CATEGORIES OF DYNAMIC SEALS  

Operational principle for 
dynamic seal element 

Normal 
motion 

Extent
of use

Energyloss Leakage Life 

Positive contact      

Face Ro Os H L L M-H 
Rings Ro Os Re H H L L-M 
Lip Ro Os Re H L L L-M 
Packings Ro Os Re H L-H L-H L 
Diaphragms Os Re L L L H 

Controlled clearance  
Hydrodynamic Ro L L L-M M-H 
Hydrostatic Ro Os L L L-M M-H 
Floating bushing Ro Os Re M  M-H H 

Fixed-geometry clearance  
Labyrinth Ro Os Re H H H H 
Bushing Ro Os Re M H H M-H 

Special control of fluid  
Freeze Ro Os L L M L-M 
Magnetic fluid Ro Os Re L L L M 
Centrifugal Ro L M L H 
Screw Ro L M L H 
Magnetic Ro Os L L M M 

Note: Ro = rotary, Os = oscillatory, Re = reciprocating, H = high, M = moderate, and 
L = low.  
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MATERIALS 

Seal components and gland ring parts for noncorrosive fluids such as gasoline, hydrocarbons and oils are usually 
made from ferritic stainless steel. For moderate corrosion resistance in environments such as water, sea water, 
dilute acids, fatty acids and alkalis, austenitic stainless steels are widely used. For highly corrosive environments 
such as strong mineral acids and strong alkalis, nickel-copper base materials such as Monel or nickel-molybdenum 
alloys such as Hastelloy B or Hastelloy C are frequently employed. Temperature range for these materials is -
100°C. to 400°C. (-150°F. to 750°F.). Table 2 presents seal face material combinations for various environments. 
Tables 3 and 4 show recommended temperature limits for seal faces and secondary seal materials. 
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TEMPERATURE 

Excessive lip temperature is a prime cause of seal failure. Typical sump temperatures for many 
applications range from 70°C. to 130°C. (158°F. to 266°F.). Conventional lip seals, operating about 
50% submerged, experience underlip temperature rises on the order for 10°C. to 36°C. (18°F. to 65°F.). 
Some newer hydrodynamic seals have underlip temperature rises about 15% to 30% less than 
conventional seals. High lip temperatures may degrade the elastomer, increase chemical reaction 
between the elastomer and sealed fluid, and thermally degrade the sealed fluid (sludge deposits and 
carbonized abrasive particles). At low temperatures, -30°C. (-22°F.) or below, some elastomers become 
hard, brittle, and unable to follow shaft excursions. Leakage results. The higher modulus of elasticity 
also increases lip loading which causes wear. Extreme temperature problems can generally be solved by 
heating or cooling the sump, selecting suitable lubricants and giving special attention to elastomer 
selection-see Tables 5 and 6. 
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SQUEEZE PACKING 

Squeeze packings are made in several shapes, in a large number of standard sizes and from over a dozen 
elastomers with hardness ranging from 10 to 100 Shore A. These seals, Figure A, are low in cost, require 
minimum space, are easy to install, require no adjustment, seal in both directions, have low friction, can be 
used as piston or gland seals, can be selected from compatibility with a wide range of fluids, and are readily 
available for industrial, aerospace and military applications. Squeeze rings, though simple in form, are made 
with closely held diametral and cross section tolerances. To ensure long life and effective sealing, 
recommended groove dimensions, surface finishes and diametral clearances must be carefully followed. 
Table 7 gives some characteristics of the most widely used squeeze seal materials. 

 FIGURE A Typical squeeze-type packing rings. 

 

 

 

Above material provided by Handbook of Lubrication, Theory and Practice of Tribology, Volume II, Theory & 
Design, sponsored by The Society of Tribologists and Lubrication Engineers. 
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