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Reliabilityweb.com® and Uptime® Magazine present

The RELIABILITY Conference is designed 
for those who lead, manage and contribute 
to a reliability and asset management 
program. Reliability leaders, asset managers, 
maintenance managers and asset condition 
management experts will deliver information 
you can put to use immediately.

888.575.1245 | 239.333.2500 | www.reliabilityconference.com

Las Vegas
Conference

The

 

• Reliability Centered Maintenance
• Predictive Maintenance
• Work Execution Management
• Asset Condition Management
• Reliability Engineering for 

Maintenance
• Defect Elimination
• Lubrication
• Key Performance Indicators

• ISO55000 Asset Management
• Computerized Maintenance 

Management Systems
• Maintenance Planning & Scheduling
• Managing Maintenance
• MRO Spare Parts Management
• Failure Mode and Effect Analysis
• Root Cause Analysis
• Leadership

Topics Include

http://www.reliabilityconference.com
http://www.reliabilityconference.com
http://www.reliabilityconference.com
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U nderstanding the 10 components of a condition monitoring 
(CM) program is the first step in making them work to support 
you and your organization’s goals. The 10 main components 
comprising a condition monitoring program are shown in 
Figure 1. Each of the components relates to and affects all of 
the others. Like the supports of a structure, they all must be 

balanced for the structure to stand. This is the introduction to a multi-part 
series covering each of the 10 components of a successful program. A more 
in-depth handling of the subject matter can be found in the book, Audit It. 
Improve It! Getting the Most from Your Vibration Monitoring Program by Alan 
Friedman, available at the MRO-Zone Bookstore.

You cannot succeed without clearly stated goals, but you would be 
surprised at how many programs do not have clearly defined goals! If you 
believe your program has clear goals, 
take a moment right now to write 
some of them down on a piece of 
paper. If you can’t write them down, 
then you probably don’t have them! 
If you don’t have the right goals, you 
cannot come up with concise strate-
gies and tactics for attaining them. You will not know what people, tools, 
data, analysis, etc., are required and you will not be able to easily measure 
if your goals are being met.

You need the right people in place to carry out the action plan and keep 
the program running year in and year out. Your people will need to be trained, 
certified and given the time, tools and support they need to be successful. 
You will need to get buy-in from managers and other stakeholders to keep 
the program staffed and funded. You can leverage outside expertise to help 
get the program running, to provide training and to step in when internal 

personnel are reassigned or leave. No program can be successful without 
support and contribution from the right people.

Not only does a program require the right goals, it requires the  
right leadership to state these goals in a way that everyone can understand 
and inspire the right people to put the plan in action. If a program is going to 
change the way the plant operates, then it will surely meet with opposition. 
People do not like change. The journey from the reactive to the proactive is a 
difficult one that requires an unwavering commitment and consistency over 
a long period of time. A strong leader is needed to keep the ship pointed 
into the wind.

Only after you really understand what you wish to accomplish should 
you select the right tools to employ. The tools need to be appropriate for 
the people who are using them. Higher technology is not always better if it 

is not appropriate for the skill levels of 
the users. The right tools facilitate the 
right data, the right analysis and the 
right reporting. You should have a pre-
cise idea of how you want these three 
aspects of the program to work before 
purchasing any tools. Often times, the 

capabilities of the software are more important than the bells and whistles on 
the data collector, so don’t be distracted by the gloss and glitter, make sure 
the tool does what you need it to do before you buy.

You need the right understanding to know how to best maintain the as-
set. In the case of condition monitoring, the right understanding determines 
what to measure and when to measure it. You need to understand how the 
machine and its components fail, how quickly they fail and the consequences 
of their failure before you can determine how best to maintain them and avoid 
failure. If condition monitoring is applicable to the failure mode, then you will 
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need to understand how the failure mode presents itself before determining 
which technology to use to monitor for it and what specific data to collect 
and tests to take. You will need to know how quickly the component will fail 
in order to determine how frequently to conduct the tests. Understanding the 
consequences of failure helps to define your goals and calculate the return on 
investment associated with avoiding the failure or planning for it.

The right data collection is directly based on the right understanding. 
If you have done the work required to understand the asset and its failure 
modes, you should know exactly what data to collect to detect the presence 
of the failure modes. In vibration analysis, the right data collection includes 
the types of measurements taken, the type of sensor used, and how and 
where the sensor is mounted. Multiple test points, axes and test types are 
typically associated with a vibration test on a typical machine.

In a condition monitoring program, you are trending or looking for 
change. Therefore, the right analysis is often a matter of developing base-
lines or alarms based on prior data collected under the same conditions 
(the right data) and looking for change. If you have the right tools, the 
software should be good at detecting this change for you in an intelligent 
and sophisticated way. If you are spending an hour looking at data from 
each machine every month, then you are doing something wrong. Analysis 
should be efficient and mostly automated. Most of your machines should 
not have defects in them, so you should not have to spend tons of time 
analyzing data from healthy machines month after month. Your software 
should tell you which problem machines to focus on.

Decision makers don’t need data or alarms; they need actionable infor-
mation. The right analysis is about turning the right data into fault diagnoses 
and the right reporting is about turning analysis into actionable information. 
This tells the decision makers what to do with the information. Reports need 
to be delivered to the right people at the right time and in the right format. 
Different people may require different levels of detail in the reports and may 
require the report at different times in order to make timely decisions. Reports 
should have priorities or severity levels associated with them. There should be 
a clear understanding that defects are reported at an early stage. Priority or 
severity levels should be increased as the problem worsens over time. Plan-
ners can then determine the optimal time to carry out the repair.

After a report has been issued and action taken, the right follow-up 
and review is required. You need to know if the report was correct and 

if the action taken was the correct action. There needs to be a feedback 
mechanism in the process so those doing the analysis learn to do it bet-
ter and those making the decisions know whether they made the correct 
ones. If a bearing defect was diagnosed, the bearings should be cut open 
and inspected and an “as found” condition report generated. Not only do 
you want to know if the analysis was correct, but you also want to ask, in 
a formal way, what caused the bearing defect? There needs to be a formal 
mechanism in place to remove the root cause of the failure. The right fol-
low-up and review is also where you measure to determine if your goals 
are being met. This is where you gather the data for your key performance 
indicators (KPIs) and calculate your return on investment. The right fol-
low-up and review helps you audit and improve the program.

The right processes and procedures is the thread that ties the 10 com-
ponents together. A good program is not dependent on any individual. Often 
times, what is supposed to be a condition monitoring program is actually 
just a person with a tool and the so-called program fails when the individual 
leaves. Condition monitoring programs are based on an understanding of the 
assets (the right understanding) and trending. Trending is based on the right 
repeatable data, which means the data is collected in the same way each time 
no matter who collects it. All of this implies that well-documented processes 
and procedures are the cornerstone of a successful program. They are what 
keep the program running, evolving and continuously improving over time, 
even as personnel come and go.

Vibration or CM program audits help you verify that these 10 elements 
are in place in your program and that your program follows ISO guidelines 
and accepted best practices. This is the best way to make sure you are getting 
the most from your program. So, now is the time to audit it and improve it!

Alan Friedman is the founder and CEO of Zenco, a 
provider of vibration monitoring program audits and 
training. Alan has more than 24 years experience 
in helping people set up and manage vibration 
monitoring programs. Alan is the author of the book, 
Audit it. Improve it! Getting The Most from Your 
Vibration Monitoring Program. (www.mro-zone.com). 
www.zencovibrations.com

Figure 1: 10 components of a condition monitoring program
1. Right Goals Having clearly defined and achievable goals that may evolve over time.

2. Right People Having the right people in the right roles with the right training.

3. Right Leadership Inspiring continuous improvement.  

4. Right Tools Having the right tools and technology to help reach the goal. 

5. Right Understanding Equipment audits, reliability and criticality audits, FMECA, maintenance strategies, etc.

6. Right Data Collection Collecting the right data at the right time to detect anomalies, defects or  
impending failures.

7. Right Analysis Turning data into defect or fault diagnoses. 

8. Right Reporting Turning data into actionable information and getting that information to those 
who need it at the right time and in the right format.

9. Right Follow-up and Review Acting on reports, reviewing and verifying results, benchmarking, auditing and  
improving, etc.

10. Right Processes and Procedures Tying together: people, technology, information, decision- making and review.

http://www.mro-zone.com
http://www.zencovibrations.com
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Certified Reliability 
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by Ramesh Gulati

Failure Analysis  
Made Simple

by Neville Sachs

RCA Made Simple
by Susan Lubell 
and Ricky Smith

$19.99
each

Reliability Centered 
Asset Management

by Richard Overman

The Relativity of 
Continuous Improvement

by Dr. Klaus Blache

The Visual 
Management Handbook

by Mary Jo Cherney 
and Robert Dapere

Trap Pro Guide
by Bill Holub

Machinery Malfunction 
Diagnosis and Correction
by Robert Elsenmann, Sr. 
and Robert Elsenmann, Jr.
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FAILURE ANALYSIS 
MADE SIMPLE: 

BEARINGS AND GEARS
Neville W. Sachs, P.E.

9 781941 872307

53999>
ISBN 978-1-941872-30-7

$39.99

Far too often we’ll see a group of people standing around a broken 
part speculating as to the cause. Then a “person of authority,” whether 
a manager, a senior mechanic or an engineer, comes along and, with-
out a careful inspection, sagely pronounces that the cause was “such 
and such.” The group agrees and then proceeds off on a witch hunt, 
frequently heading in the wrong direction.

This book is a guide to the basic failure analysis of bearings and gears 
that can be used by almost everyone involved with machinery main-
tenance.  It describes how the pieces function and the likely causes of 
failure. Outlined steps are provided to show how the physical sources 
of most, certainly over 80%, of all mechanical failures in the field can be 
solved with a careful inspection.  

Failure Analysis Made Simple: Bearings and Gears is encouraged to be 
used as a field handbook with the ultimate goal of making maintenance 
more effective.

Neville W. Sachs, P.E.
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“… very informative and useful source of information… has helped us 
identify and correct a number of energy opportunities in the field.  
I recommend this book for all who are involved with steam systems.”
BERNIE SHEPARD, Sr. Director Engineering, Pilgrim’s Pride Corp.

“Straightforward, basic info with historical insight. Great job!”
DALE LECKIE, Assets Specialist, Water Treatment, Suncor Energy

“Thanks for the books, they are a great guide – nicely done.” 
MARK ROBERTSON, Reliability Specialist, Land O’ Lakes

“Got your books and found them very to the point. No “fluff” – just 
straightforward explanations… good to see the insulation savings 
chart. Curious what the savings are for fiberglass insulation with PVC 
jacketing. Enjoyed your book and will make it available here  
to anyone interested.”
TONY MEIER, Maintenance Lead, Cargill (Horizon Milling)

“Read your book. I must say it was jam-packed with useful 
information. Very well done.”
BRIAN NAVLYT, Maintenance, Purina Animal Nutrition LLC

“Awesome job, well done.”
TIM FARMER, Feed Mill Supervisor, Tyson Foods, Inc.

“Bill, the books are a big hit! I may be asking for a few more in the 
future if they’re available.”
DWAYNE BAGLEY, Maintenance Team Leader, CSM Bakery Products

9 781941 872345

52999>
ISBN 978-1-941872-34-5

$29.99
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ABOUT THE AUTHORS 
ROBERT C. EISENMANN, Sr., P.E. retired is currently the President of Wilpat, Inc. in Missouri City, Texas. 
He is affiliated with SULZER Rotating Equipment Services in La Porte, Texas with his primary responsibility as 
training personnel about machinery diagnostics. A graduate of the Illinois Institute of Technology, Robert is a 
member of the National Society of Professional Engineers and the American Society of Mechanical Engineers.

ROBERT C. EISENMANN, Jr., is currently the R&LT Machinery Advisor and Downstream Machinery 
SETA of  BP PRODUCTS  North America, Inc. in Missouri City, Texas. He is responsible for troubleshooting, 
repair, and refurbishment of process equipment. Robert is a graduate of Texas A&M University, a member 
of the America Society of Mechanical Engineers, the American Petroleum Institute and the Texas A&M 
Turbomachinery Symposium Advisory Committee.

9 781941 872338

59999>
ISBN 978-1-941872-33-8

$189.99

MACHINERY MALFUNCTION
DIAGNOSIS AND CORRECTION

Vibration Analysis and Troubleshooting 
for the Process Industries

Robert C. Eisenmann, Sr., P.E. retired  •  Robert C. Eisenmann, Jr.

� 7-point problem solving methodology 
based on the authors’ extensive field 
experience

� 52 detailed field case histories — 
problem definition through corrective
action

� Extensive illustrations, sample 
calculations, and explicit physical 
explanations

� Common malfunctions as well as 
unique machinery problems

� Proven techniques for extending 
machinery life and minimizing 
downtime

� Addresses balancing, machinery 
alignment, bearing characteristics 
and more

S
pecific, practical guidance for every individual involved 
with solving process machinery problems. The single 
source reference for explanations of fundamental ma-

chinery behavior, static and dynamic measurements, plus 
data acquisition, processing and interpretation. A variety 
of lateral and torsional analytical procedures, and physical 
tests are presented and discussed.

Successful machinery analysis requires the diagnostician to 
understand the mechanical equipment, the mea surement of 
vibration and other parameters, plus the underlying physical 
principles that govern the rotor dynamics. This book cov-
ers all three areas, presenting explanations of machinery 
characteristics, and the use of vibration measurements and 
analytical models. It covers on exceptionally broad range 
of process machinery, including industrial steam, gas and 
hydro turbines, centrifugal and reciprocating compressors, 
expanders, gear boxes, pumps, motors, blowers plus vertical 
and horizontal generators and drives. 
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