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Three-day intensive course structured after the Body of 
Knowledge specified by the International Council for Machinery 
Lubrication (ICML) for Machine Lubricant Analyst Level I and II 

certification.   



 

 

Introduction 
 

ENHANCING PREDICTIVE MAINTENANCE THRU WEAR DEBRIS& OIL ANALYSIS is a three-day 
intensive course structured after the Body of Knowledge specified by the International Council for Machinery 
Lubrication (ICML) for Machine Lubricant Analyst Level I and II certification.  This course covers the skill and 
knowledge necessary for a lubrication technician or tradesperson involved in the installation of sampling hardware, 
extracting oil or grease samples, preparation of samples for shipping and analyses, understanding, identifying and 
troubleshooting lubricant contamination and degradation, abnormal machine wear conditions and the 
recommendation of corrective action.  This course is also applicable to the skill and knowledge necessary for a 
lubrication technician or engineer to diagnoses abnormal machine or lubricant conditions and recommend corrective 
action, understand and communicate the importance of lubricant analysis in a reliability based maintenance program, 
deploy lubricant analysis with other predictive maintenance technologies to reduce component and machine failure 
rates and improve machine reliability and provide guidance to maintenance and operations personnel with regard to 
effective lubrication programs. 

Objectives 
 

With the knowledge and skills acquired at the end of the training 
program, the participants will be able to: 
 

 Diagnose abnormal machine and lubricant conditions to make  

      or advise appropriate decisions and oversee implementation. 

 Understand and communicate to managers, supervisors and  

      lube technicians, the role of lubricant analysis in a Reliability- 

      Centered Maintenance (RCM) program. 

 Deploy proactive lubrication monitoring to reduce component  

      failure rate and extend machine life. 

 Manage lubricant analysis information. 

 Evaluate the performance of outside oil analysis services and  

      make corrective changes where required. 

 Use oil analysis to assure lubricant supplier quality  

      conformance. 

 Develop, deploy and manage procedures for  

      lubricant sampling and analysis. 

 Select on-site oil analysis instruments as required. 

 Work within a multi-technology machine condition- 

      monitoring program and facilitate synergistic integra-
tion. 

 Financially rationalize the lubricant analysis program. 
 

Who Should Attend? 
 

This course is designed for all personnel 
involved with lubrication and machine 

condition monitoring including:   
 

 Maintenance technicians, 

 Lubrication technicians, 

 Motor technicians, 

 Pump technicians, 

 Plant Engineer, 

 Operation Managers, 

 Maintenance Managers, 

 Industrial and Manufacturing  

         Engineer, 

 Purchasing Managers, 

 Chemical Engineers and anyone  
         interested in lubrication and  
         oil analysis. 
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COURSE CONTENT 

  Lubricant Roles and Functions  
   A. Base oil 
       1. Functions 
       2. Properties 
   B. Additive functions 
       1. Surface active additives and their functions 
       2. Bulk oil active additives and their functions 
   C. Synthetic lubricants 
       1. Synthetic lubricant types 
       2. Conditions dictating their use 
   D. Lubrication regimes 
       1. Hydrodynamic 
       2. Elasto-hydrodynamic 
       3. Boundary  

 Oil Analysis Maintenance Strategies  
   A. Fundamental aspects of Reliability-Centered    

             Maintenance (RCM) 
        B. Fundamental aspects of Condition-Based   
             Maintenance (CBM) 

       1. Predictive maintenance strategies 
       2. Proactive maintenance strategies 

 

 Oil Sampling  
   A. Objectives for lube oil sampling 
   B. Equipment specific sampling: 
       1. Gearboxes with circulating systems 
       2. Engines 
       3. Single and multi-component circulating oil systems    

                 with separate reservoirs 
             4. Hydraulic systems 
             5. Splash, ring and collar lubricated systems 
        C. Sampling methods 
             1. Non-pressurized systems 
             2. Pressurized systems - Low 
             3. Pressurized systems - High 
        D. Managing interference 
            1. Bottle cleanliness and management 
            2. Flushing 
            3. Machine conditions appropriate for sampling 
        E. Sampling process management 
            1. Sampling frequency 
            2. Sampling procedures 
            3. Sample processing 

 Lubricant health monitoring 

    A. Lubricant failure mechanisms 
       1. Oxidative degradation 
           a) The oxidation process 
           b) Causes of oxidation 
           c) Effects of oxidative degradation 
       2. Thermal degradation 
           a) The thermal failure process 
           b) Causes of thermal failure 
           c) Effects of thermal degradation 
       3. Additive depletion/degradation 
           a) Additive depletion mechanisms 
           b) Additives at risk for depletion/degradation by the  

                    various mechanisms. 
       B. Testing for wrong or mixed lubricants 
             1. Baselining physical and chemical properties tests 
             2. Additive discrepancies  

C. Fluid properties test methods and measurement units 
       1. Kinematic Viscosity (ASTM D445) 
       2. Absolute (Dynamic) Viscosity (ASTM D2983) 
       3. Viscosity Index (ASTM D2270) 
       4. Acid Number (ASTM D974 et al) 
       5. Base Number (ASTM D974 et al) 
       6. Fourier Transform Infrared (FTIR) analysis 
       7. Rotating Pressure Vessel Oxidation Test 

(ASTMD2272) 

       8. Atomic Emission Spectroscopy 

 Lubricant contamination measurement 

and control  
 A. Particle contamination 
     1. Effects on the machine 
     2. Effects on the lubricant 
     3. Methods and units for measuring particle       

                  contamination 
              4. Techniques for controlling particle contamination 
         B . Moisture contamination 
              1. Effects on the machine 
              2. Effects on the lubricant 
              3. States of coexistence 
              4. Methods and units for measuring moisture  
                  contamination 
              5. Demulsibility measurement 
              6. Techniques for controlling moisture contamination 

 
     C. Glycol coolant contamination 

   1. Effects on the machine 
   2. Effects on the lubricant 
   3. Methods and units for measuring glycol  

              contamination 
   4. Techniques for controlling glycol contamination 

     

      D. Soot contamination 
    1. Effects on the machine 
    2. Effects on the lubricant 
    3. Methods and units for measuring soot  

               contamination 
    4. Techniques for controlling soot contamination 

 

E. Fuel contamination (fuel dilution in oil) 
    1. Effects on the machine 
    2. Effects on the lubricant 
    3. Methods and units for measuring fuel    

                contamination 
    4. Techniques for controlling fuel contamination 
  

       F. Air contamination (air in oil) 
    1. Effects on the machine 
    2. Effects on the lubricant 
    3. States of coexistence 
    4. Methods for assessing air contamination 
        a) Air release characteristics (ASTM D3427) 
        b) Foam stability characteristics (ASTM D892) 
    5. Techniques for controlling air contamination 

 

 Wear Debris Monitoring and Analysis  
   A. Common wear mechanisms 
       1. Abrasive wear 
           a) Two-body 
           b) Three-body 
       2. Surface fatigue (contact fatigue) 
           a) Two-body 
           b) Three-body 
       3. Adhesive wear 
       4. Corrosive wear 
       5. Cavitation wear 
    

 B. Detecting abnormal wear 
               1. Atomic emission spectroscopy methods 
                   a) Inductively coupled plasma (ICP) spectroscopy 
                   b) Arc-spark emission spectroscopy 
                
     2. Wear particle density measurement 
   C. Wear debris analysis 
               1. Ferrogram preparation 
               2. Filtergram preparation 
               3. Light effects 
               4. Magnetism effects 
               5. Heat treatment 
               6. Basic morphological analysis 
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Get Qualified by the International Council for Machinery Lubrication 
 

Transfer your skills to new career opportunities. 
A qualification from ICML will aid compliance with your company’s ISO 9001:2000 Quality management systems - 
Requirements for training and qualification of personnel.  
 
The International Council for Machinery Lubrication, offering examinations which comply with the latest international 
standard ISO 18436-4:2008 Condition monitoring and diagnostics of machines -- Requirements for qualification and 
assessment of personnel -- Part 4: Field lubricant analysis. 
 
Register online at for your  MLA II examination at: www.lubecouncil.org 
 
What is ICML? 
The International Council for Machinery Lubrication (ICML) is a vendor-neutral, not-for-profit organization founded 
to facilitate growth and development of machine lubrication as a technical field of endeavor. Among its various 
activities, ICML offers skill certification testing for individuals in the fields of machine condition monitoring, lubrication 
and oil analysis. 
 

MLA II  ICML Certifications 

To become certified, an individual must meet the following requirements: 

 Education and/or Experience - Candidates must have 24 months experience in the field of lubricant-analysis-based ma-
chinery condition monitoring.  The months of experience are based on 16 hours minimum per month of sampling and analy-
sis experience.  

 Hold Level I Machine Lubricant Analyst (MLA) certification. 

 Training - Candidate must have received 24 hours of documented formal training in oil analysis for machine condition moni-

toring as outlined in the Body of Knowledge of the MLA II. 

Note: ICML does not require, recommend, endorse or authorize any specific training course as official or approved. It is 
the responsibility of each candidate to research the training options available in his/her area and make a decision as to 
the training provider of his/her choice. ICML recommends the outline of the course of choice be compared to the exam's 
Body of Knowledge. It is in the person's best interest and their responsibility as an ICML candidate to ensure they are 
being trained in the same subject areas in which they will be tested. ICML's Bodies of Knowledge are of public domain 
and can be utilized by companies in the development of courses, as well as by any prospective candidate for evaluating 

the appropriateness of chosen training. 

 Examination - Each candidate must successfully pass a written, 100 question multiple choice examination that evaluates 

the candidate's knowledge of the topic. Candidates have three hours to complete the closed-book examination. A score of 70% is 
required to pass the examination and achieve certification. Contact ICML about the availability of the exam in other languages. 


