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Enhancing System Reliability Through Vibration Technology
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“When | started my career in Engineering and Maintenance, | was frustrated by the lack of
clear mentoring available to help me develop and hone my skills. Therefore, | have ventured
into supporting others like myself who would benefit from a little guidance.”

“This technical reference book comprises of many years’ experience in the fields of Vibration
Analysis, Condition Monitoring and Reliability Engineering”
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This is written with the manager and hands on tradesperson in mind, interpreting
Reliability and Vibration principles into layman’s terms. So, we can all understand the
benefits of increased Reliability and the aspects of Condition Monitoring.

The data is from real-life situations with case studies throughout the book.

“This training material gives the reader the opportunity to grow by drawing experience
from a Seasoned Analyst”

This is to be used as material to help support knowledge sharing, practical training and
mentoring to Enhance System Reliability Through Vibration Technology. It goes into
simplified and technical description with clear documentation and graphics.
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“The book content is written with a unique flow to assist the experienced Engineer or the
reader newly exposed to Condition Monitoring and Reliability,
Driving support to promote best practice”

The manual covers an introduction to Condition Monitoring and how it is a key tool in an
effective Reliability Improvement Program. It covers Mechanics of Failure, Failure modes
and an introduction to all the Condition Monitoring Technologies. Then the focus is on
Vibration Analysis and its practical application to increase system uptime. This is all
explained practically with clear data and images of failures to develop knowledge to a

Seasoned Analyst level.
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”The examples below taken from the manual show the clarity of images to provide a clear

Image 13 is of the outer raceway showing the two roller tracks, and that i was highly loaded
1o one side.

Image 13.

Image 14 is a close-up of the defected area showing the Spaling.

assessment of the failure”

Enhancing Systern Reliability Through Vibration Techaolagy

land Resolution Example:

below shows the impertance of comect signal processing. In this real ife example we have the
iV Accelerometer at the same data point with the data callected at the same fime on a shaft
23 RPM with a known bearing defect.

et of samples & fixed at 131,072 (51,200 LOR) and the anly variable is the sample rate (Fmax).

data has a sample rate of 25,600 {10,000Hz Fmax) and the other has a sample rate of 2,560
Frnax).

Waveform data and shaws with the higher sample rate (10,000 Frmax) there is higher Time
and the defect is evident, this is especially important when analysing siow roating bearings.

560 Sample Rate
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Vibration Analysis:

Figure 1 s the PeakVue™ Spectrum fram the drive end of
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In slaw speed applications the resolution in the Time Domain takes prece|

Bearing Inspection: Mctor Drive End Bearing FAG 6316-C3.
On visual inspection, it was found s expected, a large visible defect in the load zane of the
bearing cuter raceway.

Image 1 is the drive end bearing sectioned and cieaned.

Image 1

Image 2.
Nosice the fiat battom of the spalled area and the “neat” cracks on the circumference. These

are sub-surface cracks that have risen to the surface, and in time more material will break
away.

Flat bottom of the spalled area

Cracks where more
material is breaking away

The defect located in the load zone of the ouler raceway.

Data from the TPI C-Trend Il Vibration Program. htips:Zwww. ipje|

in the Frequency Damain.

Te confier the seversty of this we then analysed the Velecity and Acceleration|

Figure 2 is the Velocity spectrum. the motar has low overall vibration but a ¢
harmonics at 3 104 Orders is evident
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Previous survey

el

22 bearing from a belt driven AC motor cn a VFD. On dismantle the
fects were noted. ISO 15243:2004 [5.4.2] Current Leakage.

20 050 1.00

300 075 150

450 088 175 350 7.00

80 1.00 200 400 800

750 1.30 260 520 10.40

1000 200 400 800 16.00

1500 340 6.80 1360 2720

3000 870 17.40 34.80 60.90

of lly generated

7200 20.00 40.00 80.00 160.00

erosion to the outer diameter of a bearing

Table of RPM, Bearing Modes of failure and High Frequency Acceleration Pk-Pk.

Example of a bearing removed when reaching 23.5's Pk-Pk at 1480RPM (6322 bearing).

This example shows the inner and cuter raceway of a rolling element bearing suffering

from a mator driving a process blower.

from EDM. The outer raceway image is not the bearing load zone.
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“As Seasoned Analysts we can then support the growth and development of the
maintenance team, with training that suites your environment and requirements”

In addition to training and mentoring | am also able to support you and your team to ensure
that the business is realising the potential of the Reliability and Condition Monitoring
programs.

To do this | can offer further support with, Condition Monitoring Techniques as well as a
program review. Ensuring that you are using the best techniques to detect the correct the
failure modes that may occur in your system. | welcome an opportunity to assist my readers
and develop suitable Condition Monitoring systems that meet your unique demands.

Enhancing System Reliability Through Vibration Technology

ISBN 978-1-5272-5386-5

9178156271253865" >

To purchase this 300+ page A4 Paperback Colour Technical Reference / Training Manual
email your enquiry to
info@prelim.co.nz

The cost for this book is $200NZD including postage within NZ when purchased
direct from Prelim.

We carry a limited number of these books on hand at our office in New Zealand so

orders of more than 5 will have to be fulfilled from The Seasoned Analyst’s company
based in the UK.
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