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Understanding Vibration Analysis Basics

Vibration analysis basics form the foundation for predictive maintenance and machinery health
monitoring in various industries. By examining the vibrational patterns of equipment, technicians can
identify potential issues before they escalate into costly failures. This proactive approach not only
enhances equipment reliability but also minimizes downtime and maintenance costs. Whether in
manufacturing, power generation, or transportation, mastering the fundamentals of vibration analysis
is essential for ensuring optimal performance and longevity of machinery.

What Is Vibration Analysis?
Definition and Purpose
Vibration analysis is a diagnostic technique used to monitor the condition of rotating and
reciprocating machinery by measuring and analyzing their vibration signals. The primary goal is to
detect abnormalities, such as imbalances, misalignments, bearing failures, or gear defects, early
enough to prevent catastrophic failures.
Importance in Predictive Maintenance

- Reduces unplanned downtime

- Extends machinery lifespan

- Optimizes maintenance schedules
- Decreases repair costs

Fundamental Concepts of Vibration Analysis
Types of Vibrations
Understanding different vibration types helps in diagnosing issues accurately:
- Free Vibration: Occurs when a system vibrates freely after an initial disturbance.

- Forced Vibration: Results from external forces acting on the system.
- Damped Vibration: Vibration with energy loss over time due to damping mechanisms.
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Vibration Measurement Units
Vibrations are typically measured in:
- Displacement: Usually in micrometers or mils
- Velocity: In millimeters per second (mm/s) or inches per second (in/sec)
- Acceleration: In meters per second squared (m/s?) or g's
Key Parameters in Vibration Analysis
- Amplitude: The magnitude of vibration, indicating severity.

- Frequency: How often vibrations occur per second, revealing the source.
- Phase: The relative timing of vibrations between different points or signals.

Components of Vibration Analysis
Vibration Sensors and Transducers
Accurate measurement begins with selecting appropriate sensors:
- Accelerometers: Most common, measure acceleration forces.
- Velocity Sensors: Measure vibrational velocity, often used in machinery diagnosis.
- Displacement Sensors: Measure positional changes, useful for low-frequency vibrations.
Data Acquisition and Signal Processing
Collected signals are processed to extract meaningful insights:
- Filtering to remove noise
- Fourier Transform for frequency analysis
- Time-domain analysis for transient events
Types of Vibration Analysis Techniques

Time-Domain Analysis

Analyzing raw vibration signals over time helps identify anomalies such as shocks or impacts.
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Common methods include:

- Waveform inspections

- Statistical measures like RMS (Root Mean Square)

- Peak amplitude analysis
Frequency-Domain Analysis
Transforming time signals into frequency spectra (via Fast Fourier Transform, FFT) reveals
dominant frequencies associated with specific faults:

- Identifies characteristic fault frequencies for bearings, gears, etc.

- Helps distinguish between different defect types

Order Analysis

Used primarily for rotating machinery, order analysis examines vibration frequencies relative to shaft
rotation speed, aiding in detecting problems like imbalance or misalignment that correlate with RPM.

Common Faults Detected Through Vibration Analysis
Imbalance
Caused by uneven mass distribution, imbalance results in increased vibration amplitude at the
rotational speed. Symptoms include:
- High vibration levels at rotor speed
- Repeated peaks in frequency spectrum
Misalignment
Occurs when shafts are not properly aligned, leading to vibrations primarily at the running speed and

its harmonics.

- Vibration amplitudes increase with RPM
- Frequency peaks at harmonics of shaft rotation
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Bearing Failures
Degradation of bearings introduces characteristic vibration signatures, such as:
- High-frequency noise components
- Presence of fault frequencies related to bearing geometry
Gear Defects
Gear wear or damage manifests as sidebands and specific fault frequencies in the spectrum.
Implementing Vibration Analysis in Maintenance Programs
Step-by-Step Approach
- Baseline Data Collection: Gather initial vibration signatures of healthy equipment.
- Regular Monitoring: Schedule consistent data collection intervals.
- Data Analysis: Use spectral and time-domain techniques to interpret signals.
- Diagnosis: Identify deviations from baseline to pinpoint faults.
- Maintenance Action: Plan repairs or part replacements based on analysis.
Choosing the Right Equipment and Software
Invest in high-quality sensors and analysis software that can handle the vibration data volume and

complexity. Features to consider include:

- Real-time monitoring capabilities
- Advanced spectral analysis tools
- Alarm thresholds for early fault detection

The Role of Data Analysis and Interpretation
Understanding Spectral Data

Interpreting the frequency spectrum requires knowledge of machinery and fault signatures. For
example:
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- Harmonics indicate misalignment or imbalance
- Sidebands suggest gear or bearing faults
- High-frequency spikes point to bearing defects

Utilizing Diagnostic Tools and Software

Modern vibration analysis software simplifies data interpretation through:

- Trend analysis
- Automated fault detection algorithms
- Reporting and documentation features

Challenges and Best Practices in Vibration Analysis

Common Challenges

- Background noise interference

- Sensor placement inaccuracies

- Data overload and misinterpretation

- Environmental factors affecting measurements

Best Practices for Accurate Vibration Monitoring

- Ensure proper sensor installation and calibration

- Establish clear measurement protocols

- Train personnel in data interpretation

- Maintain a comprehensive equipment history database

Conclusion: Mastering Vibration Analysis Basics

Understanding vibration analysis basics is crucial for effective machinery maintenance and
reliability. By mastering the types of vibrations, measurement techniques, fault signatures, and data
interpretation methods, maintenance teams can proactively identify issues and implement timely
solutions. As technology advances, integrating sophisticated sensors and software enhances the
accuracy and efficiency of vibration analysis programs. Ultimately, investing in vibration analysis
expertise leads to improved equipment uptime, reduced maintenance costs, and a safer working
environment.
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Vibration Analysis Basics: Unlocking Machinery Health Through Sound and Motion

Vibration analysis basics serve as a fundamental tool in predictive maintenance, helping engineers
and technicians diagnose equipment health, prevent failures, and optimize operational efficiency. In
an increasingly automated industrial landscape, understanding how machines vibrate?and what
those vibrations reveal?is essential for maintaining uptime, safety, and cost-effectiveness. This
article explores the core concepts of vibration analysis, its significance, methodologies, and practical
applications, providing a comprehensive yet accessible guide for professionals and enthusiasts
alike.

Understanding Vibration: The Foundation of Analysis

At its core, vibration refers to the oscillatory motion of a body around an equilibrium point. In
machinery, vibrations can be caused by a variety of factors?imbalances, misalignments, bearing
faults, gear defects, or even external influences like seismic activity. While some level of vibration is
normal in operating equipment, excessive or abnormal vibrations often signal underlying issues.

Why Vibration Matters

- Early Fault Detection: Vibration analysis can identify issues before they escalate into
catastrophic failures.

- Reduced Downtime: Timely detection means maintenance can be scheduled proactively.

- Cost Savings: Preventing unexpected breakdowns minimizes repair costs and production
losses.

- Safety Enhancement: Faulty equipment can pose safety risks; early detection mitigates these
hazards.

Understanding the basic physics and how vibrations are measured lays the groundwork for effective
analysis.

Types of Vibrations in Machinery
Vibrations in machinery can be classified broadly into different types based on their nature and
source:

- Free Vibrations

Occur naturally when a system is displaced from equilibrium without continuous external force, such
as a pendulum swinging freely.
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- Forced Vibrations
Result from continuous external forces acting on the system, like imbalance or misalignment during
operation.

- Transient Vibrations
Short-lived vibrations caused by sudden events like impacts or shocks.

In practical machinery analysis, the focus is often on forced vibrations, as they reveal ongoing
issues affecting operation.

Fundamental Concepts in Vibration Analysis
Understanding the basics involves grasping key parameters and how they relate to machinery
health.

- Frequency
The number of vibration cycles per second, measured in Hertz (Hz). Different faults produce
characteristic frequency signatures.

- Amplitude
The magnitude of vibration, often expressed in units such as millimeters (mm), micrometers (?m), or
velocity (mm/s, in/s). Higher amplitudes generally indicate more severe issues.

- Phase
The relative position of a point in time on the vibration cycle, useful for diagnosing issues like
misalignments.

- Spectrum

The distribution of vibration energy across frequencies, obtained via Fourier Transform analysis.
Spectrum analysis helps identify specific fault signatures.
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Vibration Measurement Techniques

Accurate measurement is crucial, and several tools and sensors are employed:

- Accelerometers
Most common sensors for vibration measurement, typically piezoelectric devices that convert

mechanical motion into electrical signals. They are suitable for a wide range of frequencies and
amplitudes.

- Velocity Sensors

Measure the velocity of vibration directly, often used for low to moderate frequency applications.

- Displacement Sensors

Capture the physical movement of machinery parts, useful for low-frequency or static displacement
analysis.

Placement Considerations
- Mount sensors on bearing housings or structural points close to the source.
- Ensure secure attachment to prevent measurement errors.
- Use multiple sensors for comprehensive analysis.

Analysis Techniques and Tools
Once vibration data are collected, interpretation is key to diagnosing faults.
- Time Domain Analysis
Examines raw vibration signals over time. Useful for identifying transient events or sudden

anomalies.

- Frequency Domain Analysis
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Transforms time signals into spectra using Fourier Transform methods, revealing dominant
frequencies and fault signatures.

- Envelope Analysis
Focuses on high-frequency signals modulated by bearing faults or gear defects, enhancing fault
detection sensitivity.

- Order Analysis

Used in rotating machinery, correlates vibration frequencies with shaft rotational speed, aiding in
pinpointing specific component faults.

Popular Software and Equipment

- Vibration analyzers

- Data collectors and analysis software (e.g., SKF, Bruel & Kjeer, Fluke)
- Portable devices for on-site diagnostics

- Continuous monitoring systems for real-time analysis

Common Fault Signatures in Vibration Spectra
Understanding typical spectral patterns helps identify specific issues:

- Imbalance: Peak at rotational frequency (1x RPM)

- Misalignment: Peaks at multiples of the rotational frequency

- Bearing Faults: Characteristic frequencies related to bearing geometry (inner race, outer race,
ball pass frequency)

- Gear Faults: Frequencies related to gear mesh and harmonics

- Looseness: Broad spectrum with increased energy at multiple frequencies

Recognizing these signatures requires familiarity with machinery specifications and spectral
patterns.

Practical Applications of Vibration Analysis

Vibration analysis is employed across various industries and equipment types:
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- Rotating Equipment: Motors, turbines, pumps, and fans

- Gearboxes: Detecting gear wear or damage

- Bearings: Identifying early bearing failures

- Electrical Motors: Diagnosing electrical faults manifesting as mechanical vibrations
- Structural Monitoring: Assessing building or bridge integrity under dynamic loads

In each case, regular vibration monitoring supports predictive maintenance programs, shifting
maintenance from reactive to proactive.

Implementing a Vibration Analysis Program
A successful vibration analysis initiative involves several steps:

- Baseline Establishment: Record initial vibration signatures under normal conditions.

- Regular Monitoring: Schedule periodic measurements, especially for critical machinery.

- Data Analysis: Use spectral and time domain techniques to identify deviations.

- Diagnosis and Action: Interpret data to determine fault severity and plan maintenance.

- Continuous Improvement: Update baseline data and refine analysis methods over time.
Training personnel and investing in quality tools are essential for effective program deployment.
Challenges and Limitations
While vibration analysis is powerful, it faces some hurdles:

- Sensor Placement: Improper positioning can lead to inaccurate data.

- Data Interpretation: Requires expertise to distinguish between acceptable variations and faults.

- Complex Faults: Some issues produce subtle signatures, demanding advanced analysis
techniques.

- Cost: Initial investment in tools and training can be substantial.

Addressing these challenges involves ongoing education, proper planning, and leveraging modern
digital solutions.

The Future of Vibration Analysis

Emerging technologies promise to enhance vibration analysis capabilities:
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- Machine Learning and Al: Automated fault detection and classification

- Wireless Sensors: Easier deployment and real-time monitoring

- Integrative Systems: Combining vibration data with other predictive maintenance tools (thermal
imaging, oil analysis)

- Industrial Internet of Things (11oT): Enabling cloud-based data analysis and centralized
monitoring

These innovations aim to make vibration analysis more accessible, accurate, and integral to smart
maintenance strategies.

Conclusion

Vibration analysis basics form the cornerstone of modern condition monitoring, transforming sound
and motion into actionable insights. By understanding the fundamental principles?such as
frequency, amplitude, and spectral signatures?and employing the right measurement tools and
analysis techniques, industries can significantly improve machinery reliability and operational
efficiency. As technology advances, the role of vibration analysis will only grow, empowering
organizations to anticipate failures and optimize maintenance proactively, ensuring safer, more
reliable industrial environments.

QuestionAnswer What is vibration analysis and why is it important in machinery maintenance?
Vibration analysis is the process of measuring and interpreting the vibrations of machinery to detect
imbalances, misalignments, or faults early. It helps prevent unexpected failures, reduce downtime,
and extend equipment lifespan. What are the common types of vibrations analyzed in machinery?
The common types include free vibration, forced vibration, transient vibration, and steady-state
vibration. Each provides insights into different operational conditions and potential issues. What
equipment is typically used for vibration analysis? Vibration analysts use accelerometers, velocity
sensors, displacement sensors, and specialized data acquisition systems to measure and analyze
vibrations accurately. How do you interpret vibration spectra in analysis? Vibration spectra display
the frequency content of the vibrations. Peaks at specific frequencies can indicate issues like
bearing faults, gear defects, or imbalance. Comparing spectra over time helps identify emerging
problems. What is the significance of balancing and alignment in vibration analysis? Proper
balancing and alignment reduce excessive vibrations, which can cause equipment damage and
inaccurate analysis results. They are essential steps in maintaining optimal machine health. How do
fault frequencies relate to vibration analysis? Fault frequencies correspond to specific machine
components (like bearings, gears, or shafts). Detecting these frequencies in vibration data helps
pinpoint exact issues within the machinery. What role does time-domain analysis play in vibration
analysis? Time-domain analysis examines raw vibration signals over time, helping identify transient
events, shocks, or irregularities that may not be evident in frequency spectra. How often should
vibration analysis be performed for optimal machinery health? The frequency depends on equipment
criticality and operating conditions but is typically performed during routine maintenance intervals,
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such as monthly or quarterly, with more frequent checks for high-risk machinery. What are the
benefits of using advanced vibration analysis techniques like envelope analysis or modal analysis?
These techniques enhance fault detection sensitivity, isolate specific defect sources, and provide
detailed insights into the dynamic behavior of machinery, enabling more precise maintenance
decisions.

Related keywords: vibration analysis, condition monitoring, fault detection, frequency analysis,
spectral analysis, accelerometers, data acquisition, machine health, diagnostics, signal processing

ISO 2372 VIBRATION STANDARD

Iso 2372 Vibration Standard

**Understanding the 1ISO 2372 Vibration Standard: A Key to Machinery Health**

Iso 2372 vibration standard is a critical guideline that plays a signi?cant role in
ensuring machinery operates e?ciently and safely. If you've ever wondered how
engineers and maintenance professionals assess the health of rotating equipment, this
international standard is often at the heart of those evaluations. It 0?ers a systematic
approach to measuring and interpreting vibration levels, which are vital indicators of
mechanical condition.

Vibration analysis is a cornerstone of predictive maintenance and reliability engineering,
and the ISO 2372 standard provides a structured framework for classifying vibration
severity. This article explores the nuances of the ISO 2372 vibration standard, its practical
applications, and why it remains a trusted reference for industries worldwide.

What is the ISO 2372 Vibration Standard?

The 1SO 2372 vibration standard, formally known as ISO 2372:1974, is an international
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guideline that speci?es allowable vibration levels for rotating machinery in various
operational contexts. It classi?es machines based on their size and type, providing a
benchmark for acceptable vibration amplitudes. The goal is to help maintenance teams
identify when machinery vibration exceeds normal levels, signaling potential faults or
wear.

Originally developed to standardize vibration measurement practices, 1ISO 2372 sets limits
for vibration velocity expressed in millimeters per second (mm/s). By doing so, it assists in
diagnosing mechanical issues such as imbalance, misalignment, bearing failure, or
looseness within equipment.

Why Vibration Monitoring Matters

Vibration is a natural byproduct of rotating machines. However, excessive vibration can
lead to catastrophic failures, unscheduled downtime, and costly repairs. Monitoring
vibration trends enables early detection of problems, allowing maintenance teams to
intervene before minor issues escalate.

ISO 2372 vibration standard helps in:

Establishing threshold values for vibration severity.

Providing a consistent method to assess machine condition.

Guiding maintenance decisions based on objective data.

Key Components of the ISO 2372 Vibration Standard

The 1ISO 2372 standard outlines a classi?cation system that categorizes machinery into
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di?erent groups according to their size, rotational speed, and type. This classi?cation
in?uences the vibration limits assigned to each machine.

Machine Categories and Classes

Machines are divided primarily into three classes:

**Small Machines:** Typically less than 15 kW or 20 kVA.

*Medium Machines:** Ranging from 15 kW to 75 kW.

**Large Machines:** Exceeding 75 kW.

3.

Each class has designated vibration limits, acknowledging that larger machines can
tolerate di?erent vibration intensities compared to smaller ones. Additionally, the
standard considers the machine's operating speed, as higher speeds naturally generate
di?erent vibration patterns.

Measurement Parameters

ISO 2372 speci?es that vibration measurements should be taken in terms of velocity
(mm/s) because it 0?ers a reliable correlation with machine condition. The standard
recommends measuring vibration in three orthogonal directions ? axial, radial, and
tangential ? to capture a comprehensive picture of mechanical health.

Applying ISO 2372 in Real-World Vibration Analysis

Understanding the theoretical aspects of the ISO 2372 vibration standard is one thing, but
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applying it correctly in the ?eld is where its true value shines. Maintenance professionals
use this standard to interpret vibration data collected from sensors attached to
machinery.

Interpreting Vibration Severity Grades

ISO 2372 assigns vibration severity grades, typically ranging from Grade A (good
condition) to Grade D (poor condition). These grades help technicians decide on the
urgency of maintenance actions:

**Grade A (Acceptable):** Vibration velocity is within normal limits.

**Grade B (Satisfactory):** Slightly elevated vibration but no immediate action

needed.

**Grade C (Unsatisfactory):** Vibration levels suggest potential issues; monitoring

or maintenance recommended.

**Grade D (Unacceptable):** Vibration is high; immediate inspection or repair
necessary.

This grading system simpli?es decision-making and prioritization of maintenance tasks.
Integration with Condition Monitoring Programs

Many industries incorporate ISO 2372 vibration limits into broader condition monitoring
and predictive maintenance programs. By setting alarm thresholds based on the standard,
companies can automate alerts when vibration levels exceed safe limits.

This proactive approach minimizes unexpected breakdowns and extends machinery life.
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For example, in power plants, manufacturing facilities, and marine engineering, adhering
to ISO 2372 helps maintain operational reliability.

LSI Keywords and Related Concepts in Vibration Standards

While ISO 2372 primarily deals with vibration severity classi?cation, it often works
alongside other standards and concepts, enriching the overall machinery diagnostics
landscape.

**Vibration velocity measurement:** A critical parameter speci?ed by ISO 2372.
**Rotating machinery diagnostics:** The broader ?eld where 1SO 2372 applies.
**Predictive maintenance:** Maintenance strategy leveraging vibration analysis.

**|SO 10816:** Another important standard related to vibration measurement on

large machines.

**\/ibration severity charts:** Visual tools based on ISO 2372 classi?cations.

**Bearing vibration analysis:** A common application area tied to ISO 2372

guidelines.

**Machine condition monitoring:** The practice that bene?ts from 1SO 2372 limits.
Understanding these interconnected terms helps professionals develop a more holistic
approach to machinery health management.

Tips for E?ective Use of ISO 2372 Vibration Standard

To get the most out of the ISO 2372 vibration standard, consider these practical tips:

**Use Appropriate Measurement Instruments:** Ensure vibration meters or
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analyzers are calibrated and capable of measuring velocity in mm/s accurately.

**Measure at Recommended Locations:** Take measurements at bearing housings

or locations speci?ed by the machine manufacturer for consistency.

**Collect Data Under Stable Operating Conditions:** Avoid transient states like

3.

startup or shutdown to get representative vibration levels.

**Record Baseline Vibration Levels:** Establish a reference point for each machine
4.

to detect deviations over time.

**Combine with Other Diagnostic Techniques:** Use oil analysis, thermography, and

ultrasonic testing alongside vibration data for comprehensive diagnostics.

**Train Personnel Properly:** Knowledgeable technicians can interpret ISO 2372

6.

classi?cations more e?ectively and make informed maintenance decisions.
Limitations to Keep in Mind

While ISO 2372 is invaluable, it is important to recognize its limitations. The standard
primarily addresses overall vibration velocity and may not capture speci?c fault

frequencies or transient events. For detailed fault diagnosis, combining ISO 2372 with

Vol. 2025, Issue 9
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frequency spectrum analysis and other advanced techniques is advisable.

The Evolution and Future of Vibration Standards

Since the introduction of ISO 2372 in 1974, the ?eld of vibration monitoring has evolved
signi?cantly. Newer standards like ISO 10816 and ISO 20816 have expanded on vibration
severity classi?cations to include a wider range of equipment types and measurement
techniques.

Nevertheless, ISO 2372 remains relevant, especially in industries where traditional
machinery and straightforward vibration assessments are common. Looking ahead,
integration with digital monitoring systems, 10T sensors, and machine learning algorithms
is transforming how vibration data is collected and interpreted, enhancing the utility of
established standards like ISO 2372.

By embracing the ISO 2372 vibration standard and understanding its practical
applications, maintenance teams can enhance machinery reliability, reduce downtime,
and optimize operational e?ciency. Whether you?re an engineer, technician, or
maintenance manager, familiarity with this standard equips you with a powerful tool for
maintaining the heartbeat of industrial machinery.

Question

Answer

What is ISO 2372

vibration standard?

ISO 2372 is an international standard that speci?es the
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methods for measuring and evaluating mechanical

vibrations in rotating and reciprocating machines, helping to

assess their condition and maintenance needs.

What types of machines

does ISO 2372 apply to?

ISO 2372 primarily applies to rotating and reciprocating

machines such as motors, pumps, compressors, and

turbines, providing guidelines for vibration measurement

and evaluation.

Why is ISO 2372

important for

maintenance?

ISO 2372 provides standardized vibration measurement

techniques which enable consistent monitoring of machine

condition, early detection of faults, and e?ective

maintenance planning to prevent unexpected failures.

How does ISO 2372

classify vibration

severity?

ISO 2372 classi?es vibration severity into di?erent grades

Vol. 2025, Issue 9
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based on measured vibration velocity or acceleration levels,
categorizing machine conditions from normal operation to
unacceptable vibration requiring immediate action.

What parameters are

measured according to

ISO 23727

ISO 2372 focuses mainly on vibration velocity and
acceleration measurements, specifying the measurement
points, frequency ranges, and evaluation criteria for
assessing the vibration severity of machines.

Can ISO 2372 be used for

predictive maintenance?

Yes, ISO 2372 provides a framework for measuring vibration
levels that can be used in predictive maintenance programs
to monitor machine health and predict potential failures
before they occur.

Where can | ?nd the

o?cial ISO 2372

standard document?

The o?cial ISO 2372 standard document can be purchased

and downloaded from the International Organization for

Vol. 2025, Issue 9
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Standardization (ISO) website or authorized standards

distributors.

**Understanding the 1ISO 2372 Vibration Standard: A Critical Benchmark in Machinery
Condition Monitoring**

iIso 2372 vibration standard serves as a pivotal guideline within the industrial
and

engineering sectors, particularly in the assessment and monitoring of rotating machinery.
This international standard delineates the acceptable vibration levels for various types of
machinery, enabling maintenance professionals and engineers to detect potential
mechanical faults early and ensure operational safety and e?ciency. Given the increasing
reliance on predictive maintenance strategies and condition monitoring, ISO 2372 remains
a cornerstone reference for vibration analysis worldwide.

What is the ISO 2372 Vibration Standard?

The 1SO 2372 standard, o?cially titled "Mechanical vibration ? Evaluation of machine
vibration by measurements on non-rotating parts,” provides a systematic framework for
evaluating vibration severity in machines. Established by the International Organization
for Standardization, it de?nes vibration limits and categorizes severity levels based on
velocity measurements taken from the machine's non-rotating components. Unlike other
vibration standards focusing on di?erent parameters or rotating parts, 1ISO 2372 o?ers a
pragmatic approach centered on velocity amplitude, which correlates directly with

mechanical stress and potential failure modes.
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Since its initial release, 1ISO 2372 has been widely adopted across industries such as
manufacturing, power generation, and process plants. The standard is essential for
establishing baseline vibration conditions, facilitating benchmarking, and ensuring
machinery operates within safe vibration thresholds.

Key Features and Methodology of ISO 2372

ISO 2372 standardizes vibration measurement techniques by specifying:

Measurement points: The standard recommends measuring vibration on non-

rotating parts close to bearings or other critical components, where vibration
transmission is most indicative of machine condition.

Measurement parameter: Vibration velocity is the primary parameter, measured

in millimeters per second (mm/s), re?ecting the severity of mechanical oscillations.

Frequency range: Typically, the standard covers vibration frequencies from 10
Hz

to 1,000 Hz, encompassing the majority of mechanical faults.

Severity zones: ISO 2372 classi?es vibration severity into zones, ranging from
4.

"Zone A" (very good) to "Zone D" (unsatisfactory), guiding maintenance decisions.

The measurement procedure involves using accelerometers or velocity sensors mounted
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on the machine housing, ensuring consistent and repeatable data collection. The
standard?s emphasis on velocity rather than acceleration or displacement is due to
velocity?s direct relation to energy transmitted in mechanical faults, o?ering a balanced
and reliable diagnostic metric.

Severity Classi?cation and Its Practical Implications

One of the standout aspects of ISO 2372 is its clear categorization of vibration severity
levels, which correspond to the acceptability of a machine?s operational condition:

Zone A (Very Good): Vibration velocity below 2.8 mm/s; machine operates

smoothly with no immediate concerns.

Zone B (Good): Velocity between 2.8 and 7.1 mm/s; normal operation with minor

attention recommended.

Zone C (Unsatisfactory): Velocity between 7.1 and 11.2 mm/s; potential issues
3.

exist, requiring closer inspection or maintenance.

Zone D (Unsatisfactory): Velocity above 11.2 mm/s; indicates severe vibration
4.

problems demanding immediate action.

This classi?cation allows maintenance teams to prioritize interventions and allocate
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resources e?ectively, preventing catastrophic failures. It also facilitates communication
between operational and maintenance departments by providing a standardized language
around vibration severity.

Comparisons with Other Vibration Standards

While ISO 2372 remains a fundamental reference, it is often compared to other standards
like ISO 10816 and ISO 20816, which both focus on vibration severity but with di?erent
measurement techniques and application scopes.

ISO 10816: Primarily measures velocity on larger machines, including rotating

shafts, o?ering a broader range of machinery types but often with more complex
criteria.

ISO 20816: An updated series that supersedes ISO 10816, providing detailed

guidance for various machine categories and incorporating modern sensor
technology.

Compared to these, ISO 2372 o?ers simplicity and clarity, focusing exclusively on non-
rotating parts and velocity measurements, making it particularly useful for quick
assessments and initial diagnostics. However, newer standards may provide more
detailed guidance for complex machinery or speci?c industrial applications.
Advantages and Limitations of 1ISO 2372

Adopting the ISO 2372 vibration standard o?ers several bene?ts:



Vibration Analysis Basics Textbook Vol. 2025, Issue 9

Standardization: Promotes uniformity in vibration measurement and

interpretation across industries and geographies.

Early fault detection: Helps identify mechanical defects before they escalate,

reducing downtime and repair costs.

Ease of use: Its straightforward severity zones make it accessible for
technicians

with varying levels of expertise.
Despite these advantages, ISO 2372 has some limitations:

Scope restriction: Limited to non-rotating parts and velocity measurements,

potentially missing critical data on rotating components or other vibration

parameters like acceleration or displacement.

Frequency range constraints: May not cover all machinery types or high-
2.

frequency vibrations associated with speci?c faults like bearing defects.

Relatively dated framework: Developed several decades ago, it might lack

3.

compatibility with modern sensor technologies or advanced condition monitoring
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systems.

These considerations often necessitate using ISO 2372 in conjunction with other standards
or advanced diagnostic tools to achieve comprehensive vibration analysis.
Applications of the ISO 2372 Vibration Standard in Industry

The practical impact of ISO 2372 is evident in various sectors where machinery reliability
is paramount. Industries such as petrochemical, paper manufacturing, power generation,
and heavy machinery manufacturing rely on the standard to maintain equipment health.
Predictive Maintenance and Condition Monitoring

One of the primary applications of ISO 2372 is within predictive maintenance programs.
By regularly measuring vibration levels and comparing them against ISO 2372 severity
zones, maintenance teams can:

Identify early signs of imbalance, misalignment, or bearing wear.

Schedule repairs or replacements before unexpected failures occur.

Optimize maintenance schedules based on actual machine condition rather than

3.

?xed intervals.

This approach leads to cost savings, improved safety, and extended equipment lifespan.

Quality Assurance and Machine Commissioning



Vibration Analysis Basics Textbook Vol. 2025, Issue 9

During machine commissioning or quality assurance testing, adherence to ISO 2372
vibration limits ensures that newly installed equipment meets operational speci?cations.
This reduces the risk of early failures and validates vendor claims about machine
performance.

Emerging Trends and the Future of Vibration Standards

While 1ISO 2372 continues to be relevant, advances in sensor technology, data analytics,
and machine learning are reshaping how vibration data is collected and interpreted.
Modern condition monitoring systems integrate multiple parameters?velocity,
acceleration, displacement?across rotating and non-rotating parts, providing holistic
machine health insights.

Standards like ISO 20816 are evolving to accommodate these technological
advancements, o?ering more detailed frameworks. However, the foundational principles
of ISO 2372 remain embedded in these newer methodologies, underscoring its lasting
in?uence.

Industries increasingly adopt wireless sensors, real-time data streaming, and predictive
algorithms, moving beyond manual vibration checks. Nevertheless, ISO 23727s clear
severity zones and measurement protocols still serve as critical benchmarks, especially in
environments where simpler or legacy systems are in use.

In sum, the ISO 2372 vibration standard represents a key element in the machinery
maintenance toolkit. Its clear guidelines for evaluating vibration severity on non-rotating

parts have facilitated safer and more e?cient industrial operations for decades. As
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technology progresses, integrating 1ISO 2372 principles with advanced diagnostic tools will
continue to enhance maintenance practices and machine reliability across diverse sectors.
iIso 2372, vibration standard, machinery vibration, vibration measurement, vibration

limits, industrial vibration, vibration testing, ISO standards, mechanical vibration, vibration

analysis

Read the full article online: iso 2372 vibration standard



https://www.cadet-resources.com/paper/uP0YL8YG2WCZ/iso+2372+vibration+standard

