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7 ROOT CAUSE ANALYSIS: CENTRIFUGAL
PUMPS, MECHANICAL SEALS & BEARINGS

An Intermediate-level class for maintenance personnel,
reliability engineers, rotating equipment engineers and
specialists. This course is taught in partnership with SKF.
Participants will learn how fo identify, analyze and reduce
mechanisms that lead to premature failures in pumps,

mechanical seals and rolling element bearings. They will also

be taught the requisite skills and knowledge necessary to
correctly select, accurately analyze and obtain resolution to

undesirable events. Also included is methodology for analyzing

failed and damaged mechanical seals and bearings. Students

SERVICES AND SOLUTIONS

will learn to uncover the root causes of the identified component

damage and failures that result in reduced service life.

Audience

Participants should have direct involvement or responsibility for
pump installation, operation, troubleshooting or maintenance.

This course is intended for personnel requiring knowledge of
identifying the causes of centrifugal pump, mechanical seal
and rolling element bearing failures.

Course Objectives

Upon completion of the course, participants will have learned
the skills to:

* Evaluate and analyze the problem symptoms and
information to arrive at the root cause of a problem

* Explain how the interrelationship of centrifugal pump
components and process systems affect equipment reliability

* Evaluate symptoms to determine causes of failures
associated with centrifugal pumps, mechanical seals
and rolling element bearings

* Understand the reaction of moisture, contamination and
other environmental effects on bearing components

* Evaluate the effects of poor installation, maintenance and
lubrication practices on bearing life

* |dentify practical corrective procedures that can improve
pump, seal and bearing reliability

* See examples, identify and interpret actual pump,
seal and bearing failures

Experience In Motion

Bearing damage and failure analysis is taught to
ISO Standard 15243.

Prerequisites

There are no prerequisites for this class; however,
students new to centrifugal pumps will benefit from
Pump and Mechanical Seal Basics or Pump and
Mechanical Seal Principals.

SKF is a leading provider of bearings and lubrication
systems, and offers these online courses for further study:

Pre-study

* GRBOO1 Bearing Basics

e GRB003 Angular Contact Ball Bearings
* WE104 Bearing Damage Analysis

Post-study

¢ WE140 Shaft Alignment Basics

* WE150 Balancing Basics

* WE170 Basics of Seals for Rotating Motion

For more information, visit:
www.skf.com/group/index. html

Course Length: 4 days
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Course Registration Learning Resource Center Locations
o - and Contact Information
For registrations, please visit:
www.pumptraining.com Dallas Learning Resource Center
4343 West Royal Lane
Suite 106
@ Click on the register button. Irving, TX 75063 USA

Toll Free: +1 800 446 0401
. ey Telephone: +1 972 915 1600
@ Log on to the system or register if it is your
first time. China Learning Resource Center
FSG Suzhou Manufacturing Plant
. . No. 26 Lisheng Road, Suzhou Industrial Park
@ Click classroom courses and choose your region. Suzhou 215021, Jiangsu Province, P.R. China

Phone: +86 512 6255 2388
Select which class date(s) you would like by Fax: +86 512 6255 3702

Enter number of attendees. Via Rossini, 90/92
20033 Desio (M) ltaly

Click buy and proceed to checkout for payment. Eg?nf:gg %%gg g%g;gg %
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Email assistance: esg@flowserve.com Singapore Learning Resource Center
Flowserve Private Limited

10 Tuas Loop
Singapore 637345
Phone: +65 6771 0600, +65 6771 0632
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USA and Canada Europe, Middle East, Africa

To find your local Flowserve representative: Flowserve Corporation Flowserve Corporation
5215 North 0’Connor Blvd. Parallelweg 13

. . . Suite 2300 4878 AH Etten-Leur

F.or. more information about Flowserve Corporation, Irving, Texas 75039-5421 USA The Netherlands

visit www.flowserve.com or call +1 937 890 5839. Telephone: +1 937 890 5839 Telephone: +31 76 502 8100
Latin America Asia Pacific
Flowserve Corporation Flowserve Pte. Ltd.
Martin Rodriguez 4460 10 Tuas Loop
B1644CGN-Victoria-San Fernando  Singapore 637345
Buenos Aires, Argentina Telephone: +65 6771 0600
Telephone: +54 11 4006 8700 Telefax: +65 6862 2329
Telefax: +54 11 4714 1610
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