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Oncereferredtoasthe “black box” insidea pump that
no-one red ly understands, the mechanica sed is that
other part of the process pump that is constantly fail-
ing. To help dl eviate that unworthy accol ade wemust
understand themost important aspects of the mechani-
ca seal.

One of the most important things to remember about
mechanical sedls is that they are purchased by two
different types of customer. While they both share a
desireto ensure that the sed "works", the two groups
tend to have different priorities when selecting a sedl.

The end user generally considers rdliability, ease of
install ati on, avail ability, flexibility, and other factors
important to thelong term operation of thewhole plant.
Ontheother hand, themgority of pumps arepurchased
on the basis of "low bid" and the pump supplier is
constrained by that short term budget

This means that the end user must know which sed is
needed for the particular gpplication as indicated
below. It also requires a knowledge of the important
aspects of mechanica sealsand their operation as part
of the pump.

M echanical Seal Selection Basics
by Ross Mackay

Basic Operation

A mechanical sed operates by having two flat faces
running against each other. The rotating face is se-
cured to the pump shaft while the stationary faceis
held in the gland. This is thefirst of the four possible
leak pathsthat must be secured. The othersare shown
in Figure 2, and are,

between the Rotating Face and the Shaft,
between the Stationary Face and the Gland, and
between the Gland and the Stuffing Box.

The last two are jointly referred to as the “Tertiary
Sedl”, and each one comprises afairly simple seding
chalenge as there is no relative motion between the
two parts involved.

The Seal Faces

For many years, themost popular combination of sedl
face materid was the carbon rotati ng face running on
a ceramic stationary. These are still in popular use,
and have been augmented by stainless ged, tungsten
carbide and silicon carbide.
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As the sed faces are machined to a high degree of
flatness accuracy, very careful handling of these faces
is essentia during insta lation. The seal manufactur-
ers’ instalation i nstructions must al so becarefully fol-
lowed to ensure that the sed faces are suitably pro-
tected and precisely located.
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Figure 2
Seal Flexibility Options

Any axial or radial movement of the shaft, will
reguire some flexibility from the spring(s) in order to
keep thefaces closed. Thisflexibility however canonly
becarried to acertain degree, and themechanical con-
dition of the pump plays an important rolein the reli-
ability of the sedl.

This sed flexibil ity isusualy supplied by asinglelarge
spring, aseriesof smal springs, or abdlowsarrange-
ment.

In traditiona sed designs the springs were applied to
the rotating face, but more recent designs apply the
springs or bel lowsto the stati onary face of the seal. In
fact, it is now quite common to find both stationary
and rotating faces of a mechanica sed having some
kind of flexible mounting arrangement.

Althoughthemain closing forceisnormally provided
by the pressure in the stuffing box, the springs and
bellows compensate for any shaft movement and keep
the sedl faces closed during startup and shutdown of
the pump.

Balanced or Unbalanced Seals

An Unbaanced Seal exposes the full cross-sectional
area of the rear of the rotati ng face to the stuffing box
pressure and creates a relatively high closing force
between the sedl faces. Bdancing a mechanical sed
reduces the closing force which tends to lower wear
rate and the temperature buil dup, thus extending the
life of the sedl.

While the balanced sed may appear to be the answer
to al sealing problems, certain services may be better
served with the unbalanced sed, depending on the
need. For example, somelight slurry gppli cations may
need theadditiona security of the higher cl osing force
at the sed faces.

Regardless of any other consideration, a bal anced sedl
is usudly recommended when the stuffing box pres-
sure exceeds 50 p.s.i.

Insideor Outside Seals
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Figure 3
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The more popular arrangement positions the sed in-
sidethe stuffing box. Although this requires di sassem-
bly of the pump wet endto carry out any mai ntenance
on the sedl, the main advantage is that it is possbleto
control the sed environment i nside the stuffing box.

An Outside Sed reverses the orientation of the sta
tionary face as shown above and | ocates the rotating
unit on the shaft outside the stuffing box gland. This
simplifies installation and saves maintenance
manhours.

An important addition to the Outside Sed in recent
years is the Split Seal that € imi nates the need to dis-
mantle the pump every time the sea needs to be
changed.

Component or Cartridge Seals

A component seal is one where each part of the sed
must be assembled on the pump individudly. This re-
quires considerabl e skill and significant time invest-
ment on behaf of the maintenance department.

The cartridge sed is a completely sdf-contained as-
sembly whichincludesall the components of the sedl,
the gland and the sleeve in one unit.

As it does not require any critical installation
measurements, it simplifies the sed instdlation pro-
cedures whilesimultaneously protecting thefacesfrom
acci dental damage. It d so effecti vely reducesthetime
spent on maintenance by simplifying sed installation
and change-out procedures.

Singleor Double Seals

A DoubleSeal isused instead of a Single Seal whena
high degree of leakage protectionis desired. It com-
prisestwo sets of seal faces combining to increase the
security of the environment from the pumpage. They
are most frequently used for volatile, toxic, carcino-
genic, hazardous and poor |ubricating liquids.

Every double sed requires abarrier fluid between the
two sets of sed faces and ensure that the outer set of
faces receive some lubrication. The recent introduc-
tion of Gas Sedls uses an inert gas between the sed
faceswhich eliminates any possibility of product con-
tami nation.

CONCLUSON

When the mechanical sed is properly selected and
correctly installed and supported, dl it needs is the
protection of appropriate environmental controls to
provide extensive and reli able service.

Ross Mackay speci alizes in helping companies
reduce pump oper ating and maintenance costs
by conducting training cour ses in person,
and through a self-directed video program.
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