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Abstract

3

The ISO and API standards provide very useful information on evaluation criteria for evaluating rotating 
machinery. In most cases, applications are related to acceptance tests such as running test during first installation 
and more often during standard operating conditions.

The goal of this webinar is to provide additional and expert advice in order to use and apply those standards in 
the daily routinary vibration data evaluation.

1. Why machines fail despite ISO standard is below alarm thresholds?

2. Why this machines still working in alarm zones for 2 years without any risk?

3. What are the criteria for selecting the better standard for my machines?
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Why ISO 10816 is important for vibration measurement engineers?
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The main target of condition monitoring and machinery protection systems is to ensure the health and
continuous operation of the plant machinery. In this regard vibration measurement systems along with
vibration transducers are installed for continuous measurement and analysis of machine vibrations. To
this end users need a reference to compare machine vibration with it to evaluate the state of each
machine. ISO 10816 provides a reference like allowable vibrations and alarm or trip conditions for various
machinery based on some statistical analysis of historical data gathered by ISO TC 108.

ISO 10816 has been one of the first and mostly developed standards for vibration evaluation of
machinery including different type of machinery like wind turbine, hydro turbine, gas turbine & steam
turbines, reciprocating machinery, etc.
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Agenda

 ISO STANDARD

 Frequency Domain

 Absolute, Relative Alarm

 Band Alarm

 Case studies
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ISO STANDARD
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Data Management

7

Large amounts of data are collected during the day to day 
process of running a predictive
maintenance program. 

But what should we do with all the data? How will we know if 
there is a problem?

All data coming from spectra and waveform needs relevant 
time consuming analysis.

One approach is to view the trend data; either trends of 
overall levels, specific bands, or of
specific bearing measurements. 

Alarm limits can be applied to RMS readings, Shock 
Pulse/HFD/Spike Energy readings, spectra,
and even time waveforms. 

Good alarm limits can save a huge amount of time!
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ISO Standard
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ISO 10816-1
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ISO 10816-2

10



© 2023 | Fluke Reliability
Confidential Document

11

ISO 10816-3
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ISO 10816-6

12



© 2023 | Fluke Reliability
Confidential Document

13

ISO 10816-7
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ISO 10816-8
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ISO 10816-21
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RMS Value
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Simulations – live check
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Macchine lente

• These machines are usually the most critical elements of the 
production line, generally large and with high rotating 
inertia. 

• If a breakdown occurs, downtime and replacement costs can 
be enormous, which can lead to huge production losses. 

• Unlike medium-to-high-speed machines, monitoring the 
condition of low-speed machines is a challenge as standard 
sensors go into crisis.

Suitable methods and characteristics for a typical rotary bearing above 120 rpm cannot be effectively applied to
identify abnormal bearing conditions at low rotational speed. This is due to the low emission of shock energy from
the rotating elements, contact with a defective point may not show a noticeable change in the vibration footprint
corresponding to the damage condition of the bearing and therefore become difficult to detect with conventional
vibration analysis

Machines with operating speeds below 120 rpm are classified as low-speed machines
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Machines that rotate at 6 rpm

• It may only be possible to detect a significant bearing failure but 
not the trend in advance. 

• Very low values for frequency and acceleration amplitude for 
bearing failure frequencies. 

• Bearing vibrations may not be detectable with high vibrations 
due to background noise.

Bearing fault detection for a 6-rpm shaft can be a real challenge for the following reasons: 

 A long measurement time of 5 to 10 revolutions is required, which would be 50 to 100 seconds of data per 
measurement. 

The vibration analyzer shall have a long-term recording measurement capability. 

The ability to analyze the vibration signal should include the general level of peak acceleration, the time waveform, the 
FFT spectrum, and the demodulated spectrum (envelope). 

An accurate measurement of shaft velocity that may require more pulses per revolution.
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Some common errors for low rev applications include:

• Incorrect use of low-frequency sensors

• Mounting the wrong sensor

• Incorrect selection of the sampling filter 

• Inadequate measurement time

• Do not take into account any variable speed 

• Do not take into account the loading area

Common mistakes
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ISO 10-816-3 Regulatory Limits

ISO 10816-3 applies specifically to machine groups with power above 15 kW and operating speeds between 120 and
15,000 rpm. This category includes common industrial motors, pumps, generators, rotary compressors, fans and fans, and
different types of turbines. Of course, some machines have power or speed requirements outside the scope of the norm.
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Frequency Domain



© 2023 | Fluke Reliability
Confidential Document

23

Frequency
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Frequency sensitivity
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On-the-go integration

We can see that the quantity chosen to define the comparison thresholds is the Vibration Speed
(RMS value), this is because it is the best compromise for the frequency range of interest (10 –
1,000 Hz for machines with revolutions > 600 RPM and 2 – 1,000 Hz for machines with
revolutions > 120 RPM), also the thresholds are 3 that indicate respectively pre-alert (green),
alert (yellow), alarm (red).



© 2023 | Fluke Reliability
Confidential Document

26

Displacement vibration measurements

Relative of the shaft to the case Tree absolutes
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Accelerometer use



© 2023 | Fluke Reliability
Confidential Document

28

Accelerometer limits: Frequency and sensitivity response
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Frequency response variation with sensitivity
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CLD accelerometers for low speeds
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Absolute and Relative Alarm
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Absolute and Relative Alarm

32

For many years the major software packages have included an “exception report”. The
software scans through all of the new vibration measurements, compare them to alarm limits,
optionally compare them to previous readings, and then generate a list of machines with the
results.

The results indicate the current level of the data, as well as the level of exceedance. The
exceedance may be reported as a percentage (100% indicates the new level is twice the alarm
limit) or less frequently in decibel (6 dB is the same as 100%).

The results typically also indicate how the latest readings have changed compared to the
previous readings, and/or to a reference or baseline reading. Again, the results are presented as
a percentage increase or a dB ratio.
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Statistics Allarm
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Historical data set
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Statistics Allarm
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Now the amplitude levels at each frequency varied by 10% then we would expect the eleventh spectrum to also vary 
by up to 10%.

Using average plus 2 sigma (i.e. μ ±2σ) as the reference, and then adding offsets to that calculated
spectrum for alarm and alert values. By using average plus 2 sigma, you ‘believe’ there is a 95%
probability that future readings should be below this limit.
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Statistics alarm

36

In this set of data the average plus two sigma data is above all of the measured data. If we used this spectrum to set the 
alarm limits, then we could feel confident that only ‘unusual’ data would exceed the data.

Statistics can be used to protect different parts of the spectrum in different ways – all with the same effect – determine 
what is normal and set alarm limits accordingly.
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Band Alarm
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Allarm from FFT 
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Frequency Bands
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Centrifugal Pump
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Band width and amplitude
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Speed and Load compensation
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OK

Warning

Alarm
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Case Studies
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Case Study: Mill Dryer

Machine commissioned in 2021

Kinematics: Motor – Reducer – Sprocket Crowns

317 T Rotary Oven

8 holders with rolling bearings

Low speed
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Case Study: Mill Dryer

Low speed at 11.3 RPM 

Envelopes with advanced filters

Continuous Condition Monitoring Program
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Case Study: Mill Dryer
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Case Study: Mill Dryer

Peak spectrum coinciding with external track frequencies 
bearing 23164 CC7W (9.65 orders)

Waveform impacts
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Advanced Spalling in the outer bearing track

Cause: High axial thrusts

Resolution: Kinematic alignment correction

Case Study: Mill Dryer
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POLL QUESTION No. 1
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 Answer 1

 Answer 2

 Answer 3

 Answer 4

? Question?
(Click only one answer)
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Frequency Domain
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POLL QUESTION No. 2

 Answer 1

 Answer 2

 Answer 3

 Answer 4

? Question?
(Click only one answer)
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Questions

QUESTIONS?

Thank you!
?
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Visit this page to learn more about 
our Webinar Series:

https://www.accelix.com/communi
ty/best-practice-webinars/

Visit Accelix.com for a free demo of 
our Connected Reliability 

Framework.

SURVEY
Please provide feedback on 
this webinar by responding 

to our survey. Do you want a 
Certificate of Attendance?

WEBINAR SERIES DEMO

To learn more about Fluke Reliability and our Webinar Series

https://www.accelix.com/community/best-practice-webinars/
https://www.accelix.com/community/best-practice-webinars/
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THANK YOU!
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