
bearing failure analysis chart
bearing failure analysis chart is an essential tool used by engineers and maintenance
professionals to diagnose, understand, and prevent bearing failures in mechanical systems. Bearings
are critical components in machinery, and their failure can lead to costly downtime, reduced
equipment life, and increased maintenance expenses. A bearing failure analysis chart systematically
categorizes different types of failures, their causes, and corresponding symptoms, making it easier
to identify the root cause of a problem. This article delves into the significance of bearing failure
analysis charts, the common types of bearing failures, how to interpret these charts, and the best
practices for preventing bearing damage. Understanding these aspects helps optimize machinery
reliability and enhances predictive maintenance strategies. The following sections provide a detailed
breakdown of the key elements involved in bearing failure analysis.

Understanding Bearing Failure Analysis Charts

Common Types of Bearing Failures

Interpreting Bearing Failure Analysis Charts

Causes of Bearing Failures

Best Practices for Bearing Failure Prevention

Understanding Bearing Failure Analysis Charts

A bearing failure analysis chart is a visual representation that helps categorize and diagnose
different failure modes of bearings. These charts typically illustrate the relationship between failure
symptoms, causes, and potential corrective actions. They serve as a guide for maintenance
personnel to quickly pinpoint issues by correlating observed defects with probable root causes. The
charts are developed based on extensive field data, laboratory analysis, and engineering experience,
making them a reliable diagnostic tool.

Purpose and Importance of Bearing Failure Analysis Charts

The primary purpose of a bearing failure analysis chart is to facilitate rapid and accurate diagnosis
of bearing problems. The charts reduce troubleshooting time by providing a structured approach to
failure analysis, improving maintenance efficiency. Additionally, they help in understanding the
underlying mechanisms leading to failures, which is critical for implementing effective corrective
and preventive measures.



Key Components of the Chart

Bearing failure analysis charts typically include several key components:

Failure Types: Categorization of distinct failure modes such as fatigue, wear, corrosion, and
contamination.

Symptoms: Observable signs like discoloration, pitting, spalling, or noise that indicate
specific failure modes.

Causes: Underlying reasons for failure, including improper lubrication, misalignment,
overloading, or contamination.

Corrective Actions: Recommended steps to address the root cause and prevent recurrence.

Common Types of Bearing Failures

Identifying the type of bearing failure is crucial to selecting the correct repair or replacement
strategy. The bearing failure analysis chart highlights various common failure types encountered in
industrial applications.

Fatigue Failure

Fatigue failure occurs due to repeated stress cycles leading to surface or subsurface cracks. This
type of failure is characterized by spalling or flaking of the bearing surface and is often caused by
excessive load or inadequate bearing design.

Wear Failure

Wear failure involves material removal from the bearing surfaces caused by friction or abrasive
particles. It results in increased clearances, noise, and vibration, often linked to poor lubrication or
contamination.

Corrosion Failure

Corrosion failure is the degradation of bearing material due to chemical reactions with moisture,
acids, or other corrosive agents. It manifests as rust, pitting, and surface roughness, reducing
bearing life significantly.



Electrical Erosion

Electrical erosion, also called electrical pitting or fluting, happens when stray electrical currents
pass through the bearing, causing localized damage. This phenomenon is common in electric motors
and can lead to rapid surface deterioration.

Misalignment and Installation Errors

Failures resulting from improper installation or misalignment cause uneven load distribution and
excessive stress on bearing components. Symptoms include unusual wear patterns, premature
fatigue, and vibration.

Interpreting Bearing Failure Analysis Charts

Reading and interpreting a bearing failure analysis chart requires an understanding of the
relationship between observed symptoms and potential causes. This structured approach enables
maintenance teams to diagnose issues accurately and implement targeted solutions.

Step-by-Step Analysis Process

The analysis process using the chart typically involves the following steps:

Observation of Symptoms: Identify visible signs such as discoloration, noise, vibration, or1.
surface defects on the bearing.

Matching Symptoms to Failure Types: Use the chart to correlate observed symptoms with2.
common failure modes like fatigue, wear, or corrosion.

Identifying Root Causes: Determine the underlying causes by reviewing operating3.
conditions, lubrication status, and maintenance records.

Implementing Corrective Actions: Apply recommended solutions such as lubrication4.
improvement, alignment correction, or contamination control.

Example: Diagnosing Fatigue Failure

If the bearing shows signs of spalling and subsurface cracking, the chart suggests fatigue failure as
the most probable cause. Further investigation might reveal overloading or improper material



selection as root causes. Corrective actions would involve load reduction, material upgrades, or
design modifications.

Causes of Bearing Failures

Understanding the causes behind bearing failures is fundamental for effective maintenance and
failure prevention. The bearing failure analysis chart categorizes causes into mechanical,
environmental, and operational factors.

Mechanical Causes

Mechanical issues such as misalignment, improper mounting, excessive loads, and shaft deflection
contribute significantly to bearing failures. These factors create uneven stress distribution and
accelerate wear or fatigue.

Environmental Causes

Environmental influences include contamination by dust, dirt, moisture, and corrosive substances.
These elements degrade bearing surfaces and lubricant quality, leading to accelerated deterioration.

Operational Causes

Operational factors involve inadequate lubrication, improper maintenance practices, and extreme
temperature conditions. Insufficient or incorrect lubrication is one of the most common reasons for
bearing failure.

Best Practices for Bearing Failure Prevention

Preventing bearing failure requires a combination of proper installation, regular maintenance, and
monitoring. The bearing failure analysis chart aids in identifying potential risks and formulating
preventive strategies.

Lubrication Management

Ensuring the correct type and amount of lubricant is applied consistently reduces friction and wear.
Regular lubricant analysis helps detect contamination or degradation early.



Proper Installation and Alignment

Correct mounting techniques and precise alignment minimize uneven loading and stress
concentrations. Use of specialized tools and adherence to manufacturer guidelines is critical.

Contamination Control

Protecting bearings from contaminants through seals, shields, and clean handling practices extends
bearing life. Routine inspections for ingress points and environmental controls are essential.

Condition Monitoring

Implementing vibration analysis, temperature monitoring, and acoustic emission testing helps detect
early signs of bearing distress. Predictive maintenance based on condition monitoring can prevent
unexpected failures.

Regular inspection and replacement schedules

Training maintenance personnel on bearing handling

Using high-quality bearings and compatible lubricants

Maintaining optimal operating conditions

Frequently Asked Questions

What is a bearing failure analysis chart?
A bearing failure analysis chart is a visual tool used to identify and diagnose the causes of bearing
failures by correlating failure symptoms with potential root causes.

How does a bearing failure analysis chart help in
maintenance?
It helps maintenance teams quickly pinpoint the underlying issues causing bearing failures, enabling
targeted corrective actions and reducing downtime.



What are common causes of bearing failure shown in the
chart?
Common causes include lubrication problems, contamination, misalignment, overloading, improper
installation, and material defects.

Can a bearing failure analysis chart differentiate between
lubrication and contamination issues?
Yes, the chart typically categorizes failure modes and symptoms that help distinguish whether the
failure is due to lubrication deficiencies or contamination.

Is a bearing failure analysis chart applicable to all types of
bearings?
Generally, yes. While some charts may be specialized, most bearing failure analysis charts are
designed to cover various bearing types like ball, roller, and thrust bearings.

How can vibration analysis be integrated with a bearing
failure analysis chart?
Vibration analysis data can be used alongside the chart to correlate specific vibration patterns with
potential bearing failure causes, improving diagnostic accuracy.

What role does temperature data play in bearing failure
analysis charts?
Temperature data helps identify overheating issues, which can be linked to lubrication problems or
excessive friction, as indicated in the failure analysis chart.

Are there digital tools that utilize bearing failure analysis
charts?
Yes, many predictive maintenance software tools incorporate bearing failure analysis charts to
automate failure diagnosis and recommend maintenance actions.

How often should bearing failure analysis be performed using
these charts?
It should be performed regularly as part of condition monitoring, especially when unusual noise,
vibration, or temperature changes are detected in machinery.

Where can I find standard bearing failure analysis charts?
Standard charts can be found in engineering handbooks, reliability manuals, bearing manufacturer
technical resources, and specialized maintenance training materials.



Additional Resources
1. Bearing Failure Analysis and Prevention
This book provides a comprehensive overview of the common causes of bearing failure and the
methodologies used to diagnose and prevent them. It includes detailed charts and case studies to
help engineers identify failure modes quickly. The practical approach makes it a valuable resource
for maintenance professionals and reliability engineers.

2. Handbook of Rolling Bearing Analysis
Focused on the mechanical and material aspects of rolling bearings, this handbook covers analysis
techniques used to predict bearing life and failure. It features extensive failure analysis charts and
data, helping readers understand the relationship between operating conditions and bearing
performance. The book is highly technical, suitable for engineers and researchers in the field.

3. Root Cause Failure Analysis of Bearings
This title delves into the systematic approach to identifying the root causes of bearing failures. It
includes diagnostic charts and step-by-step procedures for analyzing failure modes. The book is
geared towards professionals involved in failure investigation and quality assurance in
manufacturing.

4. Practical Bearing Failure Diagnosis
A hands-on guide that explains how to use vibration analysis and other diagnostic tools to detect
bearing faults early. The book contains useful failure mode charts and troubleshooting tips to extend
bearing life and reduce downtime. It is ideal for maintenance technicians and condition monitoring
specialists.

5. Rolling Bearing Maintenance and Failure Analysis
This book emphasizes preventive maintenance strategies based on failure analysis insights. It
provides a variety of charts and tables that correlate operating conditions with specific failure types.
Readers will find actionable advice on improving bearing reliability in industrial applications.

6. Failure Analysis of Bearings: Techniques and Case Studies
Combining theory and real-world examples, this book presents various techniques for analyzing
bearing failures. It includes detailed failure mode charts and photographic evidence of defects. The
case studies help readers apply analytical methods to practical situations.

7. Diagnosing Bearing Failures: A Guide to Condition Monitoring
Focused on condition monitoring technologies, this guide explains how to interpret data from
sensors to predict bearing failures. It features charts that link vibration patterns and other
indicators to specific failure causes. The book is suitable for engineers and technicians working with
predictive maintenance systems.

8. Mechanical Bearings: Failure Modes and Analysis
This text explores the mechanical aspects of bearing design and how these relate to common failure
modes. It provides analytical charts and formulas to assist in failure prediction and analysis. The
content is valuable for mechanical engineers involved in design and failure prevention.

9. Advanced Bearing Failure Analysis and Troubleshooting
Targeting advanced users, this book covers the latest methods in bearing failure diagnosis, including
thermal imaging and acoustic analysis. It includes comprehensive failure analysis charts and
troubleshooting flowcharts. The book is designed for experienced engineers seeking to deepen their



understanding of bearing reliability.
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