
One of the world’s leading suppliers of top quality
toothbrushes was on a mission to become more cost
efficient by controlling both energy and operating
expenses throughout their facility.  Every area of
their Iowa plant and manufacturing process was
scrutinized. They went so far as to double insulate
all of the systems piping.  Changing all of the
fluorescent bulbs to the coolest available to save on
energy cooling costs followed. Next on the agenda
was to look into a series of centrifugal pumps which
were being used to pump process, cooling and
chilled water.

The technical support manager of the facility was
experiencing seal failures, pumps were running 
out on the curve, and extensive wear problems.  
The pumps had 15, 20, & 30 HP 3600-RPM motors.  
He felt that there were savings to be had by cutting
down on the operational costs of running these
pumps.  He needed to get longer seal life and have
the pumps perform more efficiently.  The big
question was how to accomplish all of this. 

Enter Dan Richardson, an Outside Account Manager
of Central States Group.  In his meeting with the
Technical Manager, Dan explained that the
PumpSmart 200 version 3.0 could be the answer 

to helping him solve all of the pumping problems
that he was experiencing.  Dan explained that the
PumpSmart 200 version 3.0 could provide energy
savings in the 30-70% range because at lower
demands it automatically reduces the motor 
speed, thus eliminating the use of the extra energy
consumed to maintain the higher speed. 
In addition, PumpSmart has a 
pump wear monitor, which enables 
it to automatically identify any 
pump performance decreases. 
The continuous monitoring and 
reactions to both pump conditions 
and systems provides not only for 
the accurate control of any process 
demands, but also maximizes 
pump performance and reliability and 
yields longer life for both seals and pumps.

The customer was willing to try the 
PumpSmart 200 for a 90-day trial on 
one pump.  In just 75 days, they were 
able to track energy savings alone of 
over $1,000.  Within two weeks, 
the customer ordered four more 
PumpSmart 200 units. �
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New PumpSmart®

PS20 Load Monitor
Protects Pumps

ITT PumpSmart Control Solutions has introduced
the PS20 load monitor that protects pump and
processes from serious breakdowns. Abnormal
over- and underload situations are accurately and
reliably detected. Early detection and intervention
decreases production downtime, increases pump
life cycle, and avoids expensive repair costs. 

PS20 Uses the Motor as a Sensor
Using the electric motor as a sensor, the
PumpSmart PS20 load monitor provides a solution
that is simple to install and reliable in operation.
The need for mechanical safety devices, external
transmitters and cabling is eliminated, minimizing
installation and maintenance costs. 

Auto Set
PS20 detects overload or underload conditions
and activates at set alarm levels stopping the
pump before serious damage is done. The
PumpSmart PS20 load monitors are equipped
with the patented Auto Set function. By pressing
the Auto Set key during normal load, the alarm
levels are calculated and automatically set. 

Shaft Power Measurement
Power supplied to the pump by the electric motor
is supervised by measuring the input power and
calculating the motor power losses with a unique
algorithm. Compared to current measurement, this
method is superior in speed and accuracy. 

Easy To Use
All PS20 load monitors are maintenance-free and
easy to install! They are suitable for both new
installations and for retrofitting existing pump
installations. �

Introducing PumpSmart®

PF700

PumpSmart Control solutions is proud to
announce the introduction of their award winning
system on the Allen-Bradley PowerFlex 700 series
of variable frequency drives. The PumpSmart
PF700 provides advanced pump control and
protection features that increase the reliability of
your pump, as well as decreases the ongoing
operating costs.

The PF700 can be configured for either single
pump process control, where the integrated PID
control loop matches pump output to system
demand, or in speed control, where a speed
setpoint is provided for the pump to operate. In
either case, advanced logic helps identify periods
of dry-running, low flow operation, or run-out
operation. PumpSmart can be configured to
automatically protect the pump by controlling to
pre-defined conditions or simply alerting the
operator to the problem.

PumpSmart uses the Allen-Bradley PowerFlex 700
variable frequency drive platform with Vector
Control and a full function keypad. Available in
sizes up to 150 HP, the PumpSmart PF700 can be
seamlessly integrated with existing Allen-Bradley
systems using the available digital
communication modules. �

Goulds Offers 5 Year 
ANSI Pump Warranty 

Goulds Pumps is now offering a  three (3) year
standard warranty and an optional five (5) year
extended warranty for the following models of
Goulds ANSI pumps: the 3196, CV 3196, HT
3196, LF 3196, 3996, 3796, and the NM 3196.
The new warranty is a commitment from Goulds
Pumps that its ANSI pumps are the best in the
industry and will operate reliably for a minimum
of five (5) years. 

Under the terms of the extended five (5)-year
warranty, ITT Goulds will repair or replace any
failed component(s) free of charge.  The
warranty covers any failures that are directly
attributable to material and/or workmanship
within five (5) years after shipment from ITT
Goulds Pumps or from any Goulds authorized
industrial distributor. 

Goulds Pumps is the world’s largest manufacturer
of ANSI process pumps.  �

New Products
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Material Matters

continued on page 4

matrix alloy content must not be overlooked. 
As a final point, specialized heat treatments 
can result in some disintegration of larger
carbides into more globular or spheroidized
forms, and provide for the precipitation of
smaller secondary carbides throughout the
metal matrix.  This can add an additional 5-10%
carbide to the overall microstructure, with further
improvement in wear resistance.

Slurry Alloy Corrosion Resistance 
The abrasion resistant irons are not ideal 
for corrosion services because there are
compositional and electropotential differences
between the matrix and carbide phase, which
destabilizes the alloy’s ability to resist chemical
attack.  The localized potential differences can
establish small galvanic corrosion cells that
accelerate attack at carbide phase boundaries.

In more aggressive slurries the combined effects
of corrosion and solids erosion accelerate the
rate of material loss as protective passive
surfaces are removed from the metal.  The rate,
which these protective surfaces are lost and
restored, determines overall corrosion rate.
Since stability of surface passivation is controlled
by the amount of chromium in the matrix, it
should be apparent that increasing chromium
should significantly increase corrosion resistance. 

By appropriate selection of chemical composition
the metallurgical makeup of the alloys offered
can be modified to suit particular service
conditions.  Combining this knowledge within a
modern high alloy foundry allows Goulds the
ability to offer a broad range of alloys for use 
in the mining and minerals processing slurry
industries. 

Differences in High Chromium Irons   
To better understand the Goulds high chromium
irons and their use, it should be recognized that
the alloy differences are directly related to their
composition and resultant microstructures.  
The carbon and chromium contents, which
influence the amount of primary and eutectic
carbides, have been chosen within each alloy 
to provide the most favorable combination of
properties for various anticipated slurry
conditions. Providing more chromium to the
matrix by reducing carbon and carbide volume
enhances corrosion resistance.

For a given chromium content, increasing the
carbon content up to the eutectic composition
results in an increased amount of eutectic
carbide, with further increase resulting in the
formation of coarse brittle primary carbides.
Increasing the volume of carbides provides
better abrasive wear resistance, but reduces

Tuff Stuff: Goulds
Abrasion Resistant Irons

Steve Morrow 
Global Manager of Materials Technology
ITT Industrial Products Group

Introduction
High chromium abrasion resistant cast irons 
used for pumping abrasive slurries are not well
understood, and often misapplied.  Abrasion
resistant irons used in slurry pump applications
tend to be a mix of compromised properties.
Although chosen mainly for abrasion resistance,
they can be tailored to provide unique properties,
and offer practical solutions for some very
corrosive and complex slurry environments.

While slurry pump materials must resist wear,
they must retain strength and toughness against
operational stress, and also provide some
measure of corrosion resistance against chemical
attack.  Since there are different alloys that can
be used, material selection is frequently based
on finding the most economical material offering
the best combination of properties, that satisfies
the service and customer requirements.

Abrasion resistant irons can be supplied with
distinct chemical compositions that affect the
overall microstructure and metal properties.  
This connection between microstructure and
properties also relates to service performance.
Control of the metal structure is crucial if good
wear life is to be achieved.  It is chemical
composition balance that determines alloy
structure, metal properties, and performance in
handling abrasive slurries.

Structure Affects Performance 
All Goulds high chromium irons reviewed here
are two-phase alloys consisting of a complex
structure of chromium carbides embedded in a
relatively tough and highly alloyed steel matrix.
The carbides are hard and wear resistant, but
also brittle.  As a result, wear performance is
directly related to the amount and nature of
these carbides, as well as the overall hardness,
toughness and resistance of the metal matrix to
fracture and corrosion.

Under applied stress, the metal will plastically
deform unless cracks initiate from the carbides.
Once initiated, they can propagate rapidly
through the matrix resulting in fracture.
Permissible stress levels can be markedly 
raised, and fracture toughness improved, 
if these carbides are discontinuous, globularized
and/or reduced in size and volume.
To a large extent the metal matrix has the

characteristics of tool steel since graphite
(normally found in irons) is not formed in high
chromium alloys.  The matrix provides toughness,
carbide support and corrosion resistance against
the environment; and like most alloy steel can be
processed to further improve wear and fracture
resistance. 

The success of high chromium irons in abrasive
slurries is attributed to the fact that the hardness
of the iron-chromium carbide is greater than the
minerals being pumped.  High chromium content
ensures the carbides form as the superior M7C3
type in austenitic and martensitic alloys, and as
the M23C6 type in the ferritic alloys.(1) These
carbides solidify as a discontinuous phase
resulting in alloys that offer superior wear
resistance, improved toughness and strength,
compared to the lower chromium white irons.

The matrix can consist of austenite, martensite or
even ferrite in some of the highest chromium
alloys offered.  While slurry pump materials can
be furnished with satisfactory hardness in the 
as-cast condition, optimum hardness and wear
resistance is ordinarily obtained after receiving a
hardening or homogenizing process treatment.
Lacking significant austenite stabilizing elements,
high chromium iron castings normally transform
under a stringent air-quench or controlled furnace
cooling to develop their final microstructures.
With proper composition selection and
processing, the material properties can be
optimized for a wide range of slurry services.

Slurry Alloy Wear Resistance  
The erosive wear of pump parts is essentially the
result of abrasive cutting or gouging away at the
metal surface by minerals of varying hardness,
size and shape.  Wear occurs when minerals with
higher hardness damage the softer metal matrix
causing the carbides to either fracture, or fall out
as the supporting matrix erodes and/or corrodes
away.  Improving both the erosion and corrosion
resistance of the supporting metal matrix is crucial
to increasing the material’s performance.

The excellent wear resistance of high chromium
iron is mostly due to the carbides which can
show a volume fraction as high as 30 to 40% or
more of the final structure.  Testing various irons
in abrasive slurries has shown that there is a
direct relationship between wear rate and
volume of carbide present.  An alloy filled with
discontinuous carbides in a fully martensitic
matrix appears to offer the best wear resistant
iron for abrasive slurry pump services.  While
wear rate generally improves with an increase in
metal hardness and carbide volume, other
microstructural features such as grain fineness;
carbide size, shape and distribution; as well as
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toughness and corrosion resistance in all but the
highest chromium ferritic matrix alloys.  In other
words, both the carbide phase as well as the
matrix must be controlled to achieve the best
combination of material properties.

The ferrite (�) liquidus and austenite (�) liquidus
boundaries of the iron-chromium-carbon phase
diagram are illustrated in Figure 1.  For alloys
with compositions that fall below the right-side
leg of the austenite eutectic boundary line (e.g.
low carbon- 27Wt% chromium alloys), primary
austenite forms the metallic matrix phase before
eutectic (L � + M7C3) solidification 
takes place.  Such irons are referred to as
“hypoeutectic” because they form below 
(hypo means below or less than) the eutectic
boundary line.

Higher chromium corrosion resistant irons 
(i.e. 35Wt% chromium alloys), can have a
composition that falls above the left-side leg of
the ferrite eutectic boundary line also shown in
Figure 1.  In the “hypereutectic” irons primary
ferrite forms the metallic phase before the eutectic
(L � + M23C6) solidification occurs.  These
irons are referred to as “hypereutectic” because
they form above (hyper means above or more
than) the eutectic boundary line.

As carbon or chromium content is increased, 
the structure changes from “hypoeutectic” to
“hypereutectic” as we cross the eutectic
composition boundary limits.  Hypereutectic low
chromium irons  (not offered by Goulds and not
discussed here) would contain coarse primary
carbides in a matrix of eutectic carbides and other
transformation products.  While very abrasion
resistant, hypereutectic irons are very brittle and
seldom used in commercial pump applications. 

The Goulds High Chromium Irons  
Goulds Material Code 1228 (27Wt% chrome iron)
is hypoeutectic, and consists of a high volume of
eutectic chromium carbides dispersed in a
hardened and tempered martensitic matrix.  This
alloy offers an overall Brinell hardness of about
600 - 650 HB.  It is our standard high chromium
iron, which notably outperforms other
commercially available white irons (e.g. the 
Ni-Hard and 15Chrome-3 Moly irons) in services
where abrasion and mild corrosion are major
concerns. 

Alloy 1228 success in slurry applications is due to
its relatively high matrix chromium content (near
11/12% by weight) with about 31% carbide by
volume.  The chromium rich ferrous matrix
provides mild corrosion resistance somewhat
similar to that of a 12% chromium martensitic
stainless steel, while the carbide phase provides
abrasion resistance.  This alloy is suitable for a

wide range of slurries that are mildly corrosive 
(in pH range of 4.5 to 12), and useful where the
slurries are generally more abrasive than
corrosive.

The structure of Goulds Material Code 1269
(28Wt%chrome - lower carbon) is also hypoeutec-
tic, but consists of dispersed eutectic carbides in an
austenitic and martensitic matrix.  This is a modified
1228 iron that is basically a higher chromium -
lower carbon alloy with added grain refining
elements to improve toughness, corrosion
resistance and strength.  This differs from the
standard alloy in that carbon content is reduced 
by about 1/3 with increased chromium.  Bulk
hardness drops to about 500 - 550 HB, but corros-
ion resistance considerably improves due to the
additional levels of chromium added to the matrix. 

Carbon reduction results in less carbide (reduced
to 20% by volume) with less chromium tied up 
in the carbide phase. Thus the matrix of alloy
1269 is richer in dissolved chromium content
(about 17/18% by weight) which greatly
improves corrosion resistance.  As a result, alloy
1269 offers superior corrosion resistance over a
broader range of service conditions (pH range of
3.5 to 13.5), and is suitable for slurries requiring
increased corrosion resistance with moderate
abrasion resistance.  This higher chromium iron
offers a better overall combination of abrasion
and corrosion resistance, toughness and strength.

Finally, with our Goulds Material Code 1650
(38Wt% chrome) alloy we have an iron offering
1/3 more chromium content than either alloy
1228 or 1269.  This material has been designed
for the most corrosive and severe slurry
applications, and can offer the performance of a
high alloy corrosion resistant stainless steel

combined with moderate abrasion resistance.
While the microstructure of 1650 is hypereutectic,
this alloy consists of a relatively high volume of
globularized eutectic carbides in a more corrosion
resistant ferritic stainless steel matrix.  Bulk
hardness is reduced to about 400 - 450 HB in a
non-hardenable ferritic stainless alloy, however,
corrosion resistance is greatly improved due to
much higher chromium levels.  This alloy is the
richest in dissolved matrix chromium (near 22%
by weight), and maintains a high level of
abrasion resistant carbides (about 30% by
volume), resulting in a material that offers
superior erosion and corrosion resistance. 

Among the highest chromium abrasion resistant
irons, the ferritic grades like alloy 1650 are used
in the most demanding erosive-corrosive slurry
environments. This alloy is suitable for many
acidic slurry services having a pH of 2 or less,
such as flue gas desulfurization and acidic
gypsum or phosphate slurry environments. 
A good example of this alloy on an erosive-
corrosive service is shown in Figure 2.

Material Matters...
continued from page 3

Figure 1. Section of iron-chromium-carbon ternary
system illustrating the ferrite (a) and austenite (g)
liquidus boundaries. (Source Ref. 1)

Figure 2. Goulds 8X10-29 Model 5500 Slurry Pumps in Goulds Alloy 1650 on an erosive-corrosive acid gypsum slurry
transfer in Lakeland, Florida.
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application is to determine if a corrosion
mechanism will also be present, and to what
extent corrosion will effect overall wear if
combined with solids abrasion.

It is essential to recognize that conditions in one
type of slurry may be completely different from
another, requiring a different material selection
altogether.  When handling complex erosive-
corrosive slurries, the best performance often is
achieved by nothing more than having the right
high chromium alloys matched to the specific
service needs. �

References:
1. MARATRAY, F. and USSEGLIO– NANOT, R., 
“Factors Affecting the Structure of Chromium and
Chromium-Molybdenum White Irons,”
Climax Molybdenum Publication, 1970

SUMMARY 
When selecting abrasion resistant irons, it is
important to remember that high chromium cast
iron castings are performance alloys that are
tailored for demanding slurry environments.  
This basic overview and understanding of the
main alloy differences should help ensure they
are properly selected and applied in the
environments for which they were designed.

Alloys selected for abrasion resistance should
offer the highest hardness possible in a
martensitic matrix.  Tempering after hardening to
achieve a tempered martensitic matrix greatly
improves toughness and fracture resistance.  
As noted, abrasion resistance is improved by
selecting an alloy with increased carbon and
carbide volume, while toughness is improved 
by strengthening the metal matrix.  Greater
volumes of carbides are achieved by increasing

Material Matters...
continued from page 4

both the carbon and chromium level within the
base metal. 

While abrasion can result in premature wear 
of slurry pumps on its own, when it is also
combined with a corrosive mechanism
accelerated erosion-corrosion can be expected.
Steps taken to lower the carbon content and
increase the chromium will raise matrix
chromium levels and improve corrosion
resistance.  Increasing chromium to the very
highest solubility levels achieves a superior
corrosion resistant ferritic alloy, which is best for
more complex corrosive slurries.

Finally, the synergistic effects of abrasion and
corrosion results in much greater wear than
those where each mechanism is present alone.
Therefore, one of the first considerations when
selecting an abrasion resistant alloy for any

continued on page 6

Thai PRO Services Adds
Valve Repair Capabilities

Scott Torgusson, A.P.,  Facility Manager
Thai PRO Services, ITT Industrial Products Group

The Thai PRO Services Center now has both 
in-house and field valve repair capabilities with
the addition of EFCO grinding and lapping
equipment.

Repairing valves in place versus valve
replacement provides many customer benefits. 
For example, welded-in valves, such as in most
electric power stations, require extensive
resources to have them replaced or traditionally
repaired at a workshop.

� Insulation removal
� Cutting out the welded valves from the

pipeline
� Taking the valves to a workshop for repair
� Joint preparation for re-welding
� Re-welding of the repaired or replacement

valve back into the pipeline
� Inspection of the weld joint 
� Re-installation of the insulation

With the Thai PRO’s new valve repair
capabilities, we are now capable to provide 
in-place repairs to reduce your customer’s
downtime and associated costs 

Capabilities:
Up to 48" Inches for gate, check and disc valves  
Up to 12” Inches for globe and plug valves 
Up to  8” Inches for safety valves

Valves repaired: 
Gate, Check, Disc, Globe, Plug and Safety Valves
(Field Service)
Ball Valves (In-House Only)  

All field grinding and lapping equipment is in a
rugged carrying case ready for deployment.
Thai PRO has two complete sets of Field
grinding and lapping equipment for backup
purposes as well as leak detectors for plant
inspections.

For more information, please contact Thai PRO:
Tel# 66-38-687-642 through 645
Fax# 66-38-687-646  csc@itt.in.th �

Finding a Solution that
Keeps the Process Running

Buddy Morris, Global Marketing Manager
Slurry Pump Operation – Ashland, PA

US Filter had installed a waste treatment
process at the Merck Cherokee Plant in
Riverside, PA. The pumps installed were 
14” Axial Flow units in Cast Iron construction.
Ashland-based field service had participated in
the original start-up. 

Six months after start-up, we received a call
stating the amps had dropped on one of the
pumps. On Tuesday Ashland field service went
to the site to investigate. The pump was
opened up and inspected. The pump had
experienced severe corrosion and erosion even
though the pumpage was supposed to be PH
neutral with minimal, if any, solids. The cast iron
props (impellers) were almost completely gone. 

Merck was in a bind, as this was their treatment
system. To shut it down would mean shutting
down the plant. A spare was installed for the
one unit, however, Merck did not have a back
up for the second unit. All the pumps had been
installed at the same time. If the other pumps
went down, they would have to start shutting
down the plant. 
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Ashland immediately started looking into
getting new impellers. Since the part was cast
iron, the pattern was not sourced from our
Ashland stainless foundry. It would be 10 days
just to get castings. Wednesday afternoon the
customer called. Our worst fears were realized.
A second pump was showing low amps. Things
were getting serious. We investigated using
larger props and other customers’ inventories
but to no avail.  And, to make it worse, 4 props
were needed, not just one. 

Thursday afternoon the
customer was desperate.
The only way out was to
fabricate props, but we
had no drawings. Our
design engineers
completely modeled a
hub and all the vanes in
one day. We got the
drawing to our
fabrication shop to
make the vanes and to
our Lynx Quick React
Team to make the hub
out of bar stock and
weld on the vanes.
The vanes were

Service Solutions...
continued from page 5

continued on page 7

delivered to Lynx on Saturday and our Lynx
Team worked through the weekend to
fabricate and machine the props. The props
were completed on Monday.  First thing
Tuesday morning they were delivered to Merck.
We assisted in the installation and start-up.
The new props ran great and everyone was
thrilled. A major plant shutdown was averted.

One final note, the patterns were finally
received at Ashland and new stainless steel
props were cast and machined. All were
complete in 12 days! 

As you can see from the letter below, the
Contractor and Customer were quite happy. �

Tech Talk

Dynamic Seals Lower 
Life Cycle Costs of
Wastewater Pumps

Nazmul Zaman,  Senior Application Engineer, 
A-C Pump  ITT Engineered Products Division

Traditional Packing and Mechanical Seals both
require clean water for the lubrication of the
packing or the seal faces. Finding clean water
in a sewage plant can be difficult. Even if you
can find clean water in a sewage plant, it may
be unadviseable to hook up a potable or non
potable water line to a sewage pump. This is
due to the fact that the sewage water may 
flow backward in case of a power failure,
malfunctions, or interruption of the clean water
pump. When a plant water supply is used for
sealing purposes, an air gap between the
incoming water supply and seal water system
is required to prevent contamination. Hence,
sewage plants often use an independent seal
water system. This seal water system normally
consists of a tank with overflow connections
and a float to maintain the air gap, two small
pumps with duplex control panel, Y-strainer,
relief valves and isolation valves. The cost of a
seal water system with installation and piping
cost can be from $10,000 to $20,000. 

In addition to the cost of a separate sealing
system, the sewage plant also has to consider
the cost of power to run the seal water pump
and the cost of clean water. A 4X4 sewage
pump with 2” sleeve OD can consume 0.5
GPM to 2.5 GPM depending on packing type
and lantern ring position. On the other hand, a
single mechanical seal can also consume
0.5GPM to 1.5GPM of flush water. This means
if the pump runs for 24 hrs a day, the total
consumption of sealing water for just one 4x4
pump can be as high as 1000 to 2500 tons of
water per year. Since this sealing water after
passing through the packing or single mechanical
seal goes back to the process, these 1000 to
2500 tons of extra water need to be treated
again before it goes back to the environment. 

To help the Water and Wastewater community
and the Environment, ITT A-C Pump introduced
a patented Dynamic Seal for sewage Pumps.
The dynamic seal is not a stranger to the pump
industry. It has been successfully used in the
Pulp and Paper Industry for years. Functionally,
it is just an auxiliary expeller in the stuffing box
mounted on the same shaft. As the pumped
liquid enters the Dynamic Seal Chamber, it is
opposed by the centrifugal force of the expeller,
thus preventing the leakage through around
the shaft. The expeller creates a ring of liquid
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and air phase and maintains equilibrium
between the two phases, hence, the name
Equiseal®. Two Lip Seals prevent any leaking
during the idle condition of the pump. A bypass
line connects the Dynamic Seal chamber to the
suction of the pump, which assures the seal
chamber pressure remains equal to the pump’s
suction pressure. Proper operation and sealing
capability of a Dynamic Seal depends on the
speed of the pump and the suction pressure.
Since a wastewater or a Non-Clog pump can run
very slow or be driven by a Variable Speed Drive,
often a single expeller may not be enough to
insure sealing. To solve this issue, ITT A-C Pump
even offers double or two-stage Equiseal®. 

Since the Dynamic Seal works like another small
impeller, it consumes power. In equilibrium stage
the expeller actually pumps very little water and
hence the power consumption is very low. Many
of us may be concerned about the cost of power
draw by a Dynamic Seal. Although they appear
to have higher initial cost and seem to have
higher power consumption, it is actually less
expensive to operate if total cumulative cost is
considered over the life of the pump. Let us do a
cost comparison of a dynamic seal vs. packing
and mechanical seal.

Cost of a Dynamic Seal for a 4x4 pump is $2500.
Cost of a Mechanical Seal is $1200. Since most

of the pump manufacturers offer the packing as
a standard and the price is already built in the
pump price, hence the initial cost of Packing is
zero. However, the cost of sealing water,
replacement of packing twice a year, changing
the sleeve and lantern ring every year can be
significant. Following is a comparison between
the operating costs of Conventional Packing,
Mechanical Seal and Dynamic Seal. 

These simple assumptions were used to create
the Life Cycle Cost chart.
1. Sleeve OD is 2”.
2. Pump runs 24 hrs year around.
3. Life of the Pump is 20 years.
4. Packing needs replacement twice a year

and the sleeve and lantern ring need to be
replaced once a year. Packing costs $100,
sleeve costs $250, lantern ring $100 and
labor rate $25/Hr.

5. Replacing just the packing takes 1 hr and
replacing the sleeve and lantern ring takes 
4 hrs.

6. 0.5 GPM of sealing water (required) for
lubricating the packing.

7. Cost of clean water and treating it back is
$2.50 per 1000 gallon.

8. Packing draws 0 HP powers.
9. Initial cost of a Single cartridge Mechanical

seal is $1200.
10. Seal needs to be replaced every two years.
11. It takes 4 hrs. to replace the seal.
12. Seal requires 0.5GPM for flush water.
13. Seal drag is 0.24HP for a 2” seal at

1750RPM.
14. Initial cost of a dynamic seal is $2500.
15. Dynamic Seal needs to be replaced every 

5 years.
16. Cost of Expeller, Sleeve and Lip Seals is

$1500.
17. Dynamic Seal is replaced during major

overhaul of the pump. Hence, there is no
labor cost added for replacement of 
Dynamic Seal

18. Dynamic Seal consumes 1.3HP power at
1750RPM.

19. No flush water require for Dynamic Seal.

From the chart below it is obvious that the total
cumulative operating cost of Dynamic Seal

Wastewater with Dynamic Seal - Pump Life Cycle Chart Single Stage Equiseal® Dynamic Seal.

overcomes the cumulative operating cost of
Mechanical seal after 2nd year and the
cumulative operative cost of packing after 5th
year. After the 5th year a dynamic seal saves
money over both mechanical seal and packing.
This is in addition to all the other benefits of
Dynamic Seal. What are the other benefits of
dynamic seal? 

1. Eliminates use of seal water.
2. Eliminates pumpage contamination and

product dilution.
3. Reduces utility costs.
4. Eliminates problems associated with piping

from a remote source. 
5. Eliminates need to treat seal water. 
6. It is less expensive to operate over the life

of the pump.

What do Operators think of Dynamic Seals?
“These are my Cadillac Pumps,” says Mr. Clifton
Brown, who is the Plant Superintendent of 69th
Street Wastewater Treatment Plant in Houston,
TX.  Last year James Mandle Jr. of Jersey
Equipment sold two NSWV’s with Equiseal®.
Out of all the pumps in this plant, these two
pumps have a very neat and dry surroundings.
Other pumps with packing are leaking badly.
The surroundings of a leaky pump are pretty
nasty with dripping sewage. Even the pumps
with mechanical seals may have some small
leaks. Among all the pumps he has in his plant,
these two pumps with dynamic seals are
running clean and dry, hence, the name
“Cadillac Pumps.”

Pumps with Dynamic Seals will not leak while
running, period! Dynamic seals will run for the
life of the pump.  �
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Send your comments or 
suggestions to:  
John Beca - ITT Industrial Products
Group, 240 Fall Street, Seneca Falls,
NY 13148 or email:
john.beca@itt.com
View the latest in pumping
technology at:
www.gouldspumps.com

EZMAGTM Wins Plant
Engineering Product of the
Year
Our recently introduced ANSI metallic magnetic
drive pump, EZMAG, has won Plant Engineering
magazine’s 2003 Product of the Year.  Chad
Tuttle, Director of Global Marketing and Jerry
Quill, Senior Product Engineer accepted the Gold
Award in Fluid Handling in a ceremony held at
the Ritz-Carlton Hotel in Chicago during
Manufacturing Week.

The pump design is a result of a joint effort
between ITT Goulds Pumps (Seneca Falls, NY)
and ITT Richter (Kempen, Germany).  ITT Richter
first launched the successful ISO version, model
ICM, in 2000 (a previous Product of the Year
winner).  The EZMAGTM is the ANSI version of this
global design.  �

Plant Services Editor-in-Chief, Paul Studebaker 
presents Reader’s Choice Award to 

Chad Tuttle Director - Global Marketing.

Plant Engineering magazine publisher Jim Langhenry
(left) presents Product of the Year to EZMAG Designer, 
Jerry Quill.

Goulds Receives Readers
Choice Award
Goulds Pumps received the Readers Choice Award
from Plant Services magazine as the supplier
recognized as offering the best value in the pump
category, delivering the combination of
functionality, durability and low maintenance that
add up to the lowest life cycle cost. 20,000 MRO
readers responded to this unaided e-mail poll.
Chad Tuttle and John Beca accepted on behalf of
Goulds Pumps at a reception during
Manufacturing Week.�

So Who’s #1 in the ANSI
Process Pump Market? 
Goulds is Preferred 5 to 1 in the MRO Market!
Goulds Pumps ran away with the Fall 2003 Plant
Engineering Brand Study on ANSI Process Pumps.
Our brand awareness was 85%. Our preference
was 54%. The number 2 guy in the market was 
at 11%. 

Chem Show Panel Names Goulds
The November 2003 Chemical Expo Focus Group
indicated that Goulds is a “respected manufacturer
of ANSI process pumps” (85.6% Awareness).
Goulds name had “high recognition among senior
managers” and was a “safe product to
recommend.” We provide a “high level of technical
support” and have an “excellent reputation.”

#1 Across Markets and Functions
Industrial Equipment News magazine conducted
an on-line survey in November 2003 to determine
Goulds brand awareness in the General Industrial
markets, across engineering, operations, and
purchasing ANSI pump specifiers. Goulds
awareness was 54.9% versus the #2 guy at
23.5%. Respondents rated factors affecting their
buying decisions; Reliability #1 followed by
Technical Support, Reputation, Pricing, Delivery,
Financial Stability, and Broad Portfolio. 

To Know Us Is to Love Us
Sic 28 and 29 chemical customers prefer Goulds.
The October, 2003 on-line brand study conducted
by Chemical Processing magazine showed our
chemical customers look to Goulds ANSI pumps for
their services. Out of 285 respondents 194 (68%)
chose Goulds. Once again, Reliability is the key
buying influence (89%). �

Achievements
Answer: Goulds Pumps is #1


