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SUBJECT: MECHANICAL SEALS IN CENTRIFUGAL PUMPS #7-A-227 4/30/1999
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The mechanical seal acts as a Primary
check valve and a slider bearing. Sealing Spring

The obvious function is that of a Mating Ring Floxible N9
check valve to prevent liquid Diaphram

under pressure from leaking out
of the pump; or from drawing air -
into the pump when under

vacuum conditions. 0-Ring

SEAL LIFE
Retainer
Since the seal must function as a Drive Ring
slider or friction bearing, the seal

has an unpredictable life span. The seal of a centrifugal pump is usually replaced many times during the life of the pump.
All bearings need lubricant; and the seal lubricant is the liquid being pumped. Liquid infiltrates between the contact faces of
the primary and mating rings. Some of this liquid does find its way through to the atmosphere; but is so slight as to only be
noticed as corrosion or ‘build up’ on the pump adapter. The condition of the pumped liquid will greatly affect seal life.

ABRASIVES

The number one enemy of a mechanical seal is abrasive particles in the liquid being pumped. Abrasives may be anything
from dirt to dissolved impurities in the liquid precipitating out of solution. These abrasive particles infiltrate with the liquid
between the seal faces and grind away the carbon primary ring. The normal shiny face of the primary ring will become dull
and resemble a phonograph record. Eventually, this will result in visible leakage between the sealing ring and mating ring.

HEAT DAMAGE

Excessive heat can damage the seals in two areas - the primary ring and the elastomer parts. The primary ring is made
primarily of carbon. Should the pump be operated without liquid - even for a very short period of time - the primary and
mating ring faces are denied lubricant. This causes the faces to become very hot. The binder mixed with the carbon breaks
down and the face of the primary ring turns to a dull black power.

The O-ring and flexible diaphragm of the seal are made of one of many types of rubber-like substance called an
“elastomer”. The type of elastomeric material is selected to match the temperature limit and types of material being
pumped. Should the temperature limit be exceeded the diaphragm and O-ring will become hard and sometimes crack.
The seal will then start to leak.

CONCLUSION

The forgoing is a brief discussion of some of the most common
reasons why seal life is shortened. Under normal conditions,
seals wear out much faster than the other pump parts. Abrasives
and excessive heat greatly shorten the seal’s life span.

Pump seal shown in a centrifugal pump from Sentra mold temperature controller.
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