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CHAPTER 1 

INTRODUCTION TO 

MAINTENANCE 
 

Maintenance Policies and Strategies 
 

 

Reliability centered maintenance promotes the use 

of Predictive and Risk Maintenance policies for 

identified critical equipment 
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Predictive Maintenance Techniques 
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Reliability KPIs 
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Why Using Condition Monitoring 

Programs (Predictive Maintenance)? 

Benefits of setting up a Predictive 

Maintenance (PdM) program:  

1. To detect what is out of the human sense.  

2. To discover hidden failures.  

3. To detect early failures & monitor the 

machine   health condition.  

4. To reduce Maintenance Costs.  

5. As a useful tool to improve the machine 

reliability.  

 
Four tools make up 85% of any PdM program 
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Vibration present 45% of PdM programs, oil 

present 15% but it can detect faults in equipment 

that vibration can’t, e.g. electric transformers and 
hydraulic systems. 
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Other PdM Techniques and Comparison 

 
Notes:   
Motor diagnosis = motor current analysis, 

and it’s a technique involve intensive 
diagnosis of motor currents.  

     Oil Analysis involve Wear Particles 

Analysis for more intensive diagnosis about 

the sources of failure. For more information 

about the technique read the book: 

Machinery Oil Analysis and Condition 

Monitoring.  

     Thermography: involve thermal analysis 

using infrared camera. For more information 

about the technique, read the book: 

Industrial Applications of Infrared 

Thermography.  

     Ultrasound Analysis: is an acoustic 

method based on high frequencies 

measurement. For more information, read 
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the book: Ultrasound Analysis for Condition 

Monitoring. 

Why condition monitoring techniques? 
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Vibration VS Thermography VS Oil 

Analysis 

 

While oil analysis can’t detect various faults like 
vibration, but it’s a less expensive technique, and 
doesn’t require intensive training and practice like 

vibration. 

One of the most benefits of a condition monitoring 

program is to detect potential failures at early state. 
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Determine the PM Interval Using Reliability Data 

from PdM Programs. 
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CHAPTER 2 

INTRODUCTION TO OIL 

ANALYSIS DEFINITION AND 

PROCEDURES 
 

Oil analysis involves sampling and 

analyzing oil for various properties and 

materials that indicate wear and 

contamination in an engine, transmission or 

hydraulic system. 

     Oil Analysis is the use of various 

laboratory tests to monitor lubricant health, 

equipment health and contamination. 

     Oil analysis (OA) is the sampling and 

laboratory analysis of a lubricant's 

properties, suspended contaminants, and 

wear debris. OA is performed during routine 

preventive maintenance to provide 

meaningful and accurate information on 

lubricant and machine condition. 

Oil Analysis as a Part of Predictive 

Maintenance Programs PdM 

Oil analysis technique utilize 15% of 

condition monitoring programs. Oil analysis 
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is a long-term program that, where relevant, 

can eventually be more predictive than any 

of the other technologies. It can take years 

for a plant's oil program to reach this level 

of sophistication and effectiveness. 

Analytical techniques performed on oil 

samples can be classified in two 

categories: 

 Used Oil Analysis 

 Wear Particles Analysis 

Used oil analysis determines the condition 

of the lubricant itself, determines the quality 

of the lubricant, and checks its suitability for 

continued use. While Wear Particles 

Analysis determine the source of the wear 

by analyzing the metal contents. For 

example, spotting which sprocket inside 

gearbox is wearing.  
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Oil Analysis procedures 
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