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While a pump may exhibit symptoms of failure, (e.g., broken bearings, eroded 
impellers), these failure modes are usually triggered by how the pump is installed, 
operated, or maintained, not by the pump’s inherent quality. The service life of the 
pump and its integral components also must be taken into consideration, as all 
systems and applications vary.

The following sections examine the five principal variables that dictate pump 

reliability and outline best practices for preventing system-induced failures.

1 Pumps Are Designed for Specific Conditions 

2 Missteps From Operational and Maintenance 
Practices

3 System Parameters Amplify Stress

4 Mechanical Failures Are Symptoms,  
Not Causes

5 Manufacturing Defects Are Rare
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Pumps are engineered to handle defined parameters - flow rates, pressures, fluid 

types, and operating conditions—based on their design (e.g., centrifugal, positive 

displacement). When failures occur, it’s often because the pump is subjected to 

conditions outside its design specifications:

Improper system design, such as incorrect pump sizing or piping configurations can cause 

cavitation, energy inefficiency, etc. For example: If a 300GPM pump is installed within a system 

designed for 100GPM, this can lead to excessive system pressure, wasted energy, turbulence, 

and recirculation damage within the pump.

System Design Mismatches

These failures are due to handling fluids with properties (e.g., abrasiveness, corrosiveness) the 

pump wasn’t designed for. A pump failing from corrosion when pumping acidic fluids without 

corrosion-resistant materials reflects a selection error, not a manufacturing defect.

Fluid Incompatibility

These failures arise from low Net Positive Suction Head (NPSH) or suction restrictions,  

causing cavitation. Cavitation damages impellers, but the root cause is the system’s inability  

to supply adequate pressure, not the pump itself.

Suction Issues

1 Pumps Are Designed for 
Specific Conditions 
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Even the best pump can’t perform reliably if it’s not supported by sound operational 

and maintenance practices. The following are common areas where small oversights 

can lead to larger performance issues or premature failure.

Proper alignment between the pump and motor, when neglected, will cause failures through 

excessive vibration, leading to bearing and seal damage. Misalignment can occur from improper 

installation or a lack of regular checks, it’s not a flaw in the pump’s construction. Typical 

alignment specs fall in the .002” - .005” range, depending on RPM.

Misalignment

Couplings are one of the most overlooked components. Proper selection and installation 

are critical to the life cycle of the pump. Regardless of the coupling manufacture’s allowable 

misalignment specs, the pump manufacture’s guidelines must be adhered to, otherwise 

excessive forces can be applied to the bearings further shortening mechanical seal life.

Coupling Selection

2 Missteps From Operational and 
Maintenance Practices Can Often 
Induce Failures

 While proper operation and maintenance are essential to 
pump longevity, minor oversights—misalignment, improper 
coupling choice or lapses in lubrication—can initiate a chain 
reaction of wear and premature failures.
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Inadequate lubrication or failure to replace worn parts (e.g., seals, bearings) accelerates wear. 

Maintenance errors such as this contribute to a significant portion of failures, but these are 

human or procedural issues, not pump defects.

Lubrication and Maintenance Neglect

External conditions like extreme temperatures or dust can degrade components.  These are 

environmental challenges specific to the installation site, not flaws in the pump itself. 

Environmental Factors

Missteps From Operational and Maintenance 
Practices Can Often Induce Failures

Operating pumps outside design limits, such as at incorrect speeds or pressures, stresses 

components. For instance, throttling a pump to reduce flow can cause internal recirculation, but 

this reflects operator or system control issues, not the pump’s design.

Overloading and Improper Operation
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A properly sized pump ensures optimal system performance by delivering the 

required flow rate efficiently, minimizing energy waste and operational costs.  It also 

prevents damage to the system components and extends the pump’s lifespan by 

operating within its designed capacity.

Pressure surges or water hammer from rapid valve changes can fatigue pump components. 

These stresses originate in the system’s control mechanisms.

Dynamic System Changes

Debris or sediment in the fluid (a system-related issue) can obstruct flow or erode components. 

Clogging or Blockages

Poor foundation design or piping stress can misalign the pump, causing vibration-related failures. 

Vibration and Stress from System

3 System Parameters Amplify Stress

Even when properly selected and 
installed, a pump’s performance 
can degrade under shifting or 
uncontrolled system conditions.
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Common failure modes like bearing failure or seal leaks might seem like pump-

specific issues, but they are typically symptoms of external causes:

4 Mechanical Failures Are 
Symptoms, Not Causes

Often results from misalignment, cavitation, or poor lubrication - all tied to installation, system 

design, or maintenance practices.

Bearing Failure

Leaks stem from misalignment, abrasive fluids, or dry running due to suction issues, pointing to 

system or operational errors.

Seal Failure

Erosion or cavitation damage is usually caused by system parameters like low NPSH or 

incompatible fluids, not a defective impeller.

Impeller Damage

The pump is a component within a 
larger system, and system-level issues 
often dictate its performance. 
 
Even a robust pump will fail if the 
system imposes excessive stress  
or improper conditions. 
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5 Manufacturing Defects Are Rare

While it’s possible for a pump to fail due to manufacturing flaws (e.g., defective materials, poor 

assembly), these are rare compared to system, operational, or maintenance issues. Modern 

pump manufacturing includes rigorous quality control, and reputable manufacturers design 

pumps to meet industry standards. Most failures reported in maintenance studies and industry 

analyses point to external factors rather than inherent defects. When defects do occur, they are 

typically caught early through warranty claims or initial testing, not long-term operation.

These failures manifest in the 
pump but are triggered by 
external factors. 

A well-made pump, operated 
within its design parameters and 
properly maintained, is unlikely to 
fail due to internal defects. 
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Why the pump  
isn’t the culprit
Pumps are passive components that respond to the conditions imposed by 

their environment. They don’t “cause” failures; they react to stresses from:

Mismatched flow, pressure, or fluid properties

System Design
Misalignment or poor setup.

Installation

Running outside design limits or improper control.

Operation
Neglect or inadequate upkeep. 

Maintenance

Fluid conditions, temperature, or debris.

External Environment
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Preventing pump failure starts long before a component breaks. It begins with 

the questions you ask, the data you review, and the discipline to assess the entire 

system—not just the pump. Consider the following practices to protect performance 

and avoid costly consequences:

•	 Provide and review application data sheets to ensure peak system performance

•	 Review the entire system periodically for changes and anomalies

•	 Evaluate the cost of maintaining a stressed pumping system

•	 Evaluate the cost of production downtime

FPO

For example, a centrifugal pump failing due to 
cavitation isn’t defective—it’s reacting to low 
suction pressure from a poorly designed system. 
Similarly, a pump with a failed bearing due to 
misalignment isn’t faulty—it’s suffering from 
improper installation. The pump’s role is to perform 
reliably when given the right conditions. 

Failures occur when those conditions are compromised.
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At Corrosion Fluid Products, we specialize in selling and repairing industrial and 

commercial pumps, delivering reliability and expertise to keep your operations 

running smoothly. Our approach to helping you get it right:

You can choose from a wide range of pumps—centrifugal, positive displacement, and more—

carefully selected to match your system’s flow, pressure, and fluid requirements. Our pumps  

are sourced from leading manufacturers, ensuring durability and efficiency.

High-Quality Pumps

Work with our team to reduce common failures like cavitation and wear by analyzing your 

system parameters to recommend pumps that operate at their Best Efficiency Point (BEP), 

saving you energy and maintenance costs.

Expert System Matching

Our skilled technicians diagnose and fix issues like misalignment, seal leaks, and impeller 

damage, using advanced tools like laser alignment systems to restore optimal performance  

and extend pump life.

Precision Repairs

Why Choose Us for Your 
Pump Needs?

From installation guidance to routine maintenance, we support proper alignment, lubrication, 

and operation to minimize downtime and prevent system-driven failures.

Comprehensive Service

Your needs are prioritized with tailored solutions, fast turnaround on repairs, and responsive 

support, keeping your systems efficient and reliable.

Customer-Centric Approach



fcxperformance.com

Connect with our experienced pump team to optimize 
your fluid management systems today by visiting: 
fcxperformance.com/talk-to-corrosion-fluid-products

Choose Corrosion Fluid Products 
for pumps and repairs that maximize 
performance and minimize costly failures.

https://www.fcxperformance.com/talk-to-corrosion-fluid-products

