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The Machinery Lubrication Engineer, MLE®
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is an intensive engineering-grade course designed for professionals in
reliability, maintenance, and asset management roles—regardless of whether
they hold an engineering degree. This advanced, management-level certification
places strong emphasis on the strategic application of lubrication and oil
analysis to improve equipment reliability, extend asset life, and optimize plant
performance. The MLE certification exam, administered by the International
Council for Machinery Lubrication (ICML), assesses the candidate’s ability to
lead and engineer lubrication programs within industrial environments, either as
internal staff or as external consultants.

The course content follows the ICML Body of Knowledge (BoK) for MLE and
covers 24 critical topic areas grouped into six major domains: Lubrication &
Lubricants, Lubricant Application, Lubricant Condition Control, Lubricant
Analysis Program Design, Preventive & Predictive Maintenance Strategies, and
Lubrication Program Management. Key focus areas include lubricant selection,
contamination control, oil analysis interpretation, program design and financial
justification, as well as aligning lubrication strategies with reliability-centered
maintenance (RCM) and ISO standards such as ICML 55.1 and 55.2. This course
prepares participants to strategically design, justify, and manage world-class
lubrication programs that contribute to sustainable operational excellence.
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Condition-based Maintenance (CBM);
Basic Elements

¢ Condition-based maintenance versus breakdown maintenance

* Predictive maintenance

¢ Proactive maintenance

e Inspection 2.0

e« CBM technologies (lubricant analysis,
acoustics, motor current, etc.)

e CBM for major machine categories: pumps, compressors, turbines,
gearboxes

¢ CBM integration and program management

e CBM data management
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Machine Maintenance;
Basic Elements

vibration, thermography,

Tribology, Friction, Wear, and
Lubrication Funhdamentals;
Basic Elements

Procedure-based maintenance and
standardized work

PM optimization

Work management, planning and ¢ Mechanical friction, fluid friction, dry
scheduling ‘\ friction

Shutdown, turnaround and outage P » Lubrication fundamentals

management - Lubrication regimes, thick film,
Operator-driven maintenance, hydrodynamic, elastohydrodynamic, i
autonomous maintenance, Total boundary e
Productive Maintenance ¢ Film thickness, specific film thickness,
Enterprise Asset Management (EAM) and ~ mixed film
Computerized Maintenance ¢ Film strength, additive and chemical- »t
Management System ) induced films -
Stores, parts and inventory management ¢ Corrosive, cavitation and erosive wear ,
Workforce management, skills and ¢ Mechanical wear, abrasion, adhesion,

training surface fatigue
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Lubricant Formulation for
Machine Types to achieve
Optimum Reliability, Energy
Consumption, Safety and
Environmental Protection;
Basic Elements

Liquid and grease lubricants,
science, base oils, common
common additives

Solid-film lubrication and types
Physical and chemical pr
lubricating oils and grease. :
Common lubricant laboratory
methods such as oxidation st
viscosity index, film '
suppression, air release,
penetration number, dropping po
water washout sis
biodegradability, etc.
Differences and unique physical
chemical properties of major lubri
formulation categories including: eng
oil, automatic transmission fluid, brake
fluid, hydraulic fluid, turbine oil, gear oil,
compressor lubricant, chain lubricant,
wheel bearing grease, chassis grease,
electric motor bearing grease, coupling

grease, multipurpose grease, m
lubricants



Job- and Task-based Skills/Training related to
Lubrication and Reliability by User Organizations

« Skills possibly required for common tasks performed by lubrication
technicians

¢ Skills possibly required for common tasks performed by operators
and inspectors

« Skills possibly required for common tasks performed by mechanics

’ and millwrights

= ' e Training and knowledge required by reliability engineers and
maintenance supervision

* Training and knowledge required by plant management

- e Standardized training, tasked-based training and competency

testing for practitioners in the lubrication field, ISO 18436

ubrication Support Facilities needed in Plants and Work Sites

e Design and use of a lube room facility that meets reliability, safely and
environment requirements

¢ Design and use of lubricant storage facilities including bulk tanks, tank farms,
totes, etc. that meet reliability, safety, environment and regulatory requirements

¢ Standardized lubricant labeling for packaged and bulk vessels

¢ Proper selection, use and care of tools for inspection and reconditioning of tank,
vessel and containers related to cleanliness, cross contamination, bottom
sediment and water, and leakage

 Spill containment and leak protection practices for environmental protection and
basic regulatory compliance

» Transfer, handling, dispensing, filtration from drums, totes and day tanks.

o Transfer, handling, dispensing, filtration from bottles, jugs, and small grease
packages

» Selection and use of workplace and lube room tools and accessories (tools,

benches, rooms, lockers/cabinets, etc.) and basic care and storage

Safety practices related to the storage and handling of lubricants

Risk Management for Lubricated Machines;

Basic Elements

Basic elements of Reliability-centered Maintenance (RCM)
The Pareto Principle and its application to establish
maintenance strategy and focus of resources

Failure patterns and Weibull Distributions basic elements
Ranking of lubrication-specific failure modes and causes
and the use of Failure Modes Effects Analysis (FMEA)
Assessment of equipment to determine failure probability
along with the severity/consequence of failure

Basic elements in use of Hazard Analysis Critical Control
Point (HACCP) (1SO 22000) to localize and control risk in
lubricant-dependent machines and systems

Optimum Machine Modifications and
Features Needed to Achieve and Sustain
Reliability Goals

Optimum selection, set-up and use of Ilubricant
application devices and hardware (single-point
autolubers, circulating lubrication, constant-level oilers,
centralized lubrication systems, mist systems, spray, etc.)
Optimum selection, installation and use of contamination
control devices/hardware (filters, breathers, filter cart
connects, headspace management, seals, dehydrators,
de-aeration devices, etc.)

Instrumentation requirements including selection and
location of online oil analysis sensors

Optimum selection, location and use of sight glasses and
level gauges

Optimum selection and use of relubrication and oil change
hardware & tools

Optimum selection and location of sampling valves and
hardware

Purpose and use of drip pans, grease traps, berms, purge
ports, etc.

Optimum selection and use of tags, labels and plates for
lubricant type and lubrication practices on the machine

Lubricant Selection for Optimum
Reliability, Safety, Energy Consumption
and Environmental Protection based on
Machine Type and Application

Vendor selection based on product range, product
quality, product performance, support & services
Elements in generic lubricant specifications for
common machine types, application types, operating
conditions, workplace exposures, desired machine
reliability, safety requirements, energy conservation,
environmental protection and price. Common machine
or application types include engines, driveline
components, rolling-element bearings, journal
bearings, enclosed & open gears, mechanical
couplings, process pumps, hydraulic systems,
compressors, gearboxes, turbines, chain and wire rope,
and pneumatic systems. Lubricant specification
elements include base oil, additives, thickeners,
performance properties, physical properties, chemical
properties, and health and safety properties.

Food grade Ilubricant selection, application and
regulations related to National Sanitation Foundation
(NSF), Food Safety Modernization Act (FSMA), ISO 22000
(HACCP), ISO 21469 and similar guidelines

Rationalized lubricant consolidation to optimize the
number of lubricant grades and brands

Lubricant cross-contamination risks, compatibility
testing, and risk-management practices

Proper labeling methods using standardized
classifications and visual identification system for
display on machines, containers, grease guns,
lubricant transfer system, etc. Standardized
classifications relate to internal and industrial
standards including 1SO 15380, I1SO 12924/6743/12925
and many others related to engine oils, transmission

~ fluids, axle lubricants, and brake fluids. These also

include ILSAC, ACEA, APl and SAE.
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Lubricant Analysis and Condition Monitoring for
Optimum Reliability Objectives

Selection of optimum sampling tools/devices, sample point
location(s), sampling frequency, and procedure for common
machines, operating conditions and reliability objectives

Selection of off-site laboratory requirements based on
instrument/sample prep capabilities, industry orientation, quality,
turnaround time, data reporting format and data interpretation
capabilities

Selection of onsite testing tools/laboratory requirements

General in-service lubricant sampling and analysis program design
New lubricant receiving requirements: testing, inspection and
quality control

Stored lubricant (package & bulk) sampling and analysis

Selection of routine lubricant test slate and standardized methods
Selection of exception tests, condition for use and standardized
methods

Selection of data alarms and limits

General strategy for data interpretation

Data management and overall program management

Reporting and responding to non-conforming data

Integration with other inspection and condition monitoring methods
Accuracy and quality verification and accreditation (e.g., 1SO 17025)
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Periodic Lubrication Maintenance Tasks

Control of correct lubricant supply: oil level, flow rate, drip rate, mist rate or grease
volume

Regrease, oil top-up and oil change frequency and lubricant volume (amount)
criteria

Proper oil top-up procedures for common machine types, sumps and reservoirs
Proper grease relubrication procedures for common machine types and grease
dispensing hardware

Lubricant drain or purge criteria and methods for major machine types
Contamination control tasks including general machine cleanliness, control of
contaminant ingression, filtration, dehydration and other decontamination
methods

Machine flushing requirements, risks and benefits. Selection of flushing protocol,
hardware and methodology

Oil reclamation need and methods (see Major Subject No. 21 below)

Lubricant waste handling, disposal and cleanup

Leak detection, management and leak cleanup

Safety in lubrication maintenance tasks

Fault/Failure Troubleshooting, Root Cause
Analysis (RCA) and Remediation

* Basic problem troubleshooting procedures and guidelines

* Application of failure management and processes, e.g., the use of FRACAS
policies (Failure Reporting, Analysis and Corrective Action System)

e General RCA policies and guidelines

¢ RCA phases: data collection, assessment, corrective action, inform and
follow-up

¢ Data collection and evidence preservation policies

¢ Root cause assessment methods: fault trees, cause-and-effect, sequence
of events, etc.

* Guidelines for responding to root cause conditions

o Guidelines for responding to incipient failure/faults

o Guidelines for responding to Impending/precipitous failure

¢ Sudden-death or catastrophic failure guidelines

« Guidelines for fault/failure findings from rebuild shops

COUR

& -
v

of Lubricated Machines
for Optimum Reliability, Safety,
Environmental Protection and
Condition Monitoring

Inspection personnel and responsibility
(recognizing this vary between operators, lube
technicians, mechanics, and reliability
engineers)

Inspection intervals, routes, autonomous
inspection

Selection and installation of machine

inspection windows

Selection, use and care of inspection tools and
aids

Inspection protocol for common machine
types related to start-up, machine-run
conditions, machine-stop conditions, repair
inspection

Inspection protocol for spare parts, stored new
machines and standby machines

Inspection personnel skill sets and training
Inspection checklists, findings reports and
documentation

Integration of inspection with other condition
monitoring practices

LUBETRAIN RESOURCES SDN BHD

www.lubetrainresources.com




19

Waste and Used Lubricant
Management and Envirc

. SiggnplisBeants, filters, rags,

* Cleaning of containers, parts, hoses,
and devices

» Labeling and documentation of hum
and non-hazardous materials

» Disposal of hazardous and non-hazardous materials

e Alignment to 1ISO 14000

W

-

Supplier Compliance/Alignment and Procurement
of Services and Products

e Supplier and service-provider
safety, energy consumption, quality and
goals

e Incoming lubricants, parts, and machine
testing/inspection

« Certificate-of-analysis of lubricant supplies ;

« Internalfexternal cleanliness and packaging of new
components/parts. Roll-off cleanliness of final machine a

 Lubricant supply agreement terms and m
and services provided

o Supplier safety and lubricant quality
documentation

« Services of off-site service providers and rebuild * '

cleanliness, roll-off cleanliness, documentation, |

nergy Conservation and
Environmental Protection

Influence of lubricants and lubrication on energy
' ..nservation

Fluence

mlnatlon

radability)
ant aqueous toxicity, risk and assessment

vation and protection of the environment

hlzed and practical use of lubricants and
lubrication conservation and environment protection

Health and Safety

Disposal & waste management

Safety training, policies and guidelines
Hazardous lubricants and toxicity

Microbial safety risks and control of
transmission (to other machines)

Fluid pressure and fluid injection risks (blood
stream injection)

Lubricant mists in the work environment
Confined space risks

Fire and combustion risks

» Electrocution risks
- Other mechanical risks

lubricants on atmospheric

nmental-friendly lubricants (e.g.,

izational goals and policies related

Oil Reclamation, Decontamination,
De-varnishing & Additive
Reconstruction

Lubricant conservation strategy and practices
related to extended lubricant service life

Selection of dehydration methods and practices
Additive reconstruction of aged or damaged
lubricants

De-varnishing of fluids and machine surfaces

Acid scavenging methods, best applications and
risks

Lubrication during Standby, Storage
and Commissioning

Special lubrication requirements related to machine
commissioning and running-in conditions
Special lubrication-related practices to protect
machines and parts in storage or standby

LUBETRAIN RESOURCES SDN BHD
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of Lubricant Chemistry, Mobley, R.K. (1999). Root Cause Failure Analysis, Newnes
ional Joel Levitt, J. (2009). The Handbook of Maintenance Management, 2nd
o Machinery Reliability Edition, Industrial Press
) AISE (2010). The Lubrication Engineers Manual, 4th Edition
Autonomous Scott, R, Fitch, J,; Luegner, L. (2012). The Practical dboc
Lubrication, Noria Corporation -
Vit T. (2010). Traini

Program Metrics

¢ Fundamental elements in metrics and performance measures

e Micro metrics of machines and lubricant conditions

¢ Macro and big-picture metrics for overall fleet or plant machine health

e Mapping and aligning metrics to Return on Net Assets (RONA)

« Overall Equipment Effectiveness (OEE) (related to asset utilization)

 Leading metrics that predict future conditions or events (what'’s going to happen)

 Lagging metrics that report or summarize past conditions or events (what just happened)

e Overall lubrication performance and compliance metrics related to cleanliness
compliance, lubricant health and PM compliance

* Lubricant consumption ratios/metrics

e MTBF and general machine reliability metrics

¢ Route compliance measurement

» Percent planned maintenance, workforce efficiency, wrench time

¢ Metric communication

Performance control and remediation

Continuous Improvement 2ne

e Culture of continuous improvement

 Improved Data Analytics

¢ Improved CBM
Improved cost r
Improved pros

+ Wireman,T

. .
Industrial
Idhammar, C.
Management, IC
Latino, M.A,; [
CRC Press
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https://www.machinerylubrication.com/Read/462/new-lubricant-deliveries
https://www.machinerylubrication.com/Read/30390/selecting-lubricants-specifications
https://www.machinerylubrication.com/Read/30944/food-grade-lubricants
https://www.machinerylubrication.com/Read/28463/lubricant-consolidation
https://www.machinerylubrication.com/Read/28463/lubricant-consolidation
https://www.machinerylubrication.com/Read/30727/determine-grease-compatibility
https://www.machinerylubrication.com/Read/29218/changing-lubricant-brands
https://www.machinerylubrication.com/Read/30113/lube-identification-tags
https://www.machinerylubrication.com/Read/29008/lube-room-essentials
https://www.machinerylubrication.com/Read/28376/storage-handling-decontamination
https://www.machinerylubrication.com/Read/212/lubricant-storeroom
https://www.machinerylubrication.com/Read/28429/improve-lubricant-storage
https://www.machinerylubrication.com/Read/30113/lube-identification-tags
https://www.machinerylubrication.com/Read/30279/lubricant-storage-regulations

Best Practices for Lubricant Storage and Handling, Frank Godin, EMA
Canada, July 1999

Retooling_ Your Lubricant Storage and Handling_Equipment, Gerry
Looman, IFH Group Inc., Jan. 2002

Bulk Lubricant Storage and Handling, Jim Fitch, Noria, Sept. 2004

Bulk Lubricant Storage, Noria, July 2006

Prevent Additive Settling_in Stored Oil, Noria

Look Both Ways Before Lubricating That Machine!, Stephen Sumerlin,
Noria, Nov. 2010

Ban the Can: Sealable, Reusable Oil Containers Are Smarter Option, Jim
Fitch, Noria, March 2010

When and How to Clean a Sealable, Reusable Container, Noria, April 2012
Lubricant Storage — Don't Miss Your Opportunities to Improve, Noria, May
2010

Best Practices for Topping up Small Sumps and Reservoirs, Garrett Bapp,
Noria, June 2017

When to Use Hard-pipe Lubricant Dispensing, Wes Cash, Noria, April 2013
Lubricant Waste and Disposal, Edited by Jason Sowards, Reliable Plant
Management Series, Noria. This booklet draws from these "Machinery
Lubrication Magazine" articles:

How to Manage Lubricant Waste and Disposal, Wes Cash, Noria, April
2014

The Global Impact of ISO 14001, Hugh Lundin, Noria UK, July 2003
Managing_Used Qil, U.S. Environmental Protection Agency, Sept. 2004
Lubrication Maintenance Tasks and Tools, Edited by Jason Sowards,
Reliable Plant Management Series, Noria. This booklet draws from these
"Machinery Lubrication Magazine" articles:

The Dangers of Overgreasing, Noria, Nov. 2011

Manage the Leakage or Manage the Machine, Noria, Nov. 2007

Strategies to Achieve and Sustain Dry Oil, Jim Fitch, Noria, May 2009
Controlling_Gearbox Contamination, Martin Williamson, Jan. 2002
Selecting_the Best Strategies for a Successful Qil Flush, Jim Fitch, Noria,
Sept. 2004

11 Tactics for a Strategic Oil Flushing Program, Jim Fitch, Noria, July 2004
Electric Motor Bearing_Greasing_and Lubrication, Noria, Nov. 2007
Anatomy of a Grease Gun, Bennett Fitch, Noria, April 2013

Best Practices for Topping up Small Sumps and Reservoirs, Garrett Bapp,
Noria, June 2017

10 Ways to Improve Lubricant Storage and Handling, Stephen Sumerlin,
Noria, March 2011

Ban the Can: Sealable, Reusable Qil Containers are Smarter Option, Jim
Fitch, Noria, March 2010

Lubrication Program and Reliability Metrics, Edited by Jason Sowards,
Reliable Plant Management Series, Noria. This booklet draws from these
"Machinery Lubrication Magazine" articles (or from other magazines
where noted):

' \“

How to Measure Lubrication Progra
2014

Does lubrication belong_in the MS*
Olé! Rallying_for a New Lubrication Perfc
2002

How to Measure the
Noria, Aug. 2017

Measuring_the Financial Im

Jeremy Wright, Noria, Aug. 2016 e

Think of OFE as overall business effectiveness, Drew Troyer (i
NA an T i bl

Understanding overall equipment effectiveness,

Plant”)

The Power of Maintenance KPIs, Darrin Clark, Arcelo '
Reliable Plant”) g
mew- -
Plann main
Reliable Plant”)
Lubrication Program Safety, Edited by Jason Sowards, Reliable F
Management Series, Noria. This booklet draws from these W
Lubrication Magazine" articles:

Grease Gun Safety - How to Protect Against Accidents - New Zealand -
Dept. of Labour, Sept. 2003

How to Operate a Grease Gun Safely - Jerry Shew, Alemite, Feb. 2014

Are Lubricants H 2 - Noria, Oct. 2017

Take a Plant Safety Approach to Your Lubrication Efforts — Noria, July 2010
Microbial Contamination of Turbine Lube Oil Systems - Richard Winslow,
Paciforp - Naughton Plant, Nov. 2004

Managing_the Health of Fire Resistant Steam Turbine Electrohydraulic
(EHC)_Control QOils — Ken Brown, Utility Service Associates, May 2001
Lubrication Requirements for Standby and Stored Machinery, Edited by .
Jason Sowards, Reliable Plant Management Series, Noria. This booklet ¥
draws from these "Machinery Lubrication Magazine" articles: : R
Protection of  Equipment  During__ Storage,  Standby and
Decommissioning, Heinz P. Bloch, Process Machinery Consulting, Jan. o ®
2003 y 0 -
Standby_Equipment — Dealing_with Oil Without Legs, Jim Fitch, Noria, i

July 2005 . MSW m:'a" S
Qil Mist Lubrication — How to Preserve Equipment, Douglas Branham, * Tankand Reservoir Leve =
Lubrication Systems Co., Nov. 2004 . &ngﬂe@_d_& - Management Starts
Stephen Sumerlin, Norh,

Do

How Oil Quality Changes During_ Startup, Craig Jennings, TRI pt. 2010

Transmission & Bearing Corp., Oct. 2013  Labyrinth Seals and Lip Seals: An Economic Compsz
How to Combat Break-in Wear, Wes Cash, Noria, Feb. 2014 Process Machmery Consultmg. Sopt 2006

Developing_ Commissioning_ Procedures for Hydraulic Equipment, P * Reducing G il Is,
Brendan Casey, Noria, Nov. 2005 f Strategies t A h| i il, Jim
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