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PREFACE 
 

Keeping the oil clean is an essential requirement for reliable and efficient machine operation. 
This book introduces knowledge foundation about hydraulic filters. The book introduces about 
various types of filters constructions, configurations, accessories. The book also introduces the 
various concepts of filtration mechanisms and filter media. The book overviews various types 
of materialistic contaminations such a fluidic, chemical, and particulate contamination. The 
book discusses filter selection criteria, maintenance, troubleshooting, and failure analysis of 
filters including the standard test methods for filter performance. 
 

 
 
 

Dr. Medhat Kamel Bahr Khalil 
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ABOUT THE BOOK 
 

Book Description:  
 
The book is targeting students and professionals who are looking to advance their fluid power 
careers. The book is colored and has the size of standard A4. This book is the second in a series 
that the author plans to publish to offer separate book for every hydraulic component. This 
book introduces knowledge foundation about hydraulic filters. The book introduces about 
various types of filters constructions, configurations, accessories. The book also introduces the 
various concepts of filtration mechanisms and filter media. The book overviews various types 
of materialistic contaminations such a fluidic, chemical, and particulate contamination. The 
book discusses filter selection criteria, maintenance, troubleshooting, and failure analysis of 
filters including the standard test methods for filter performance. 
 

 
Book Objectives: 
 

Chapter 1:  Introduction to Hydraulic Filters 
This chapter presents an overview of hydraulic filters including the contribution of filters in 
hydraulic systems, ISO1219 symbols, construction, and operating principles. The chapter also 
presents various types of filters based on application in which the filter is used, type of 
connection to the circuit, body style of the filter, placement in the hydraulic circuit. The chapter 
also discusses the added accessories to the filter such as bypass valve and clogging indicators. 
Examples from industry are presented.  

 
Chapter 2: Filter Media and Filtration Mechanisms 
This chapter presents an overview of filter elements including the construction and material of 
the filter media. This chapter discusses surface filters versus depth filters. The chapter 
discusses also the principles of various filtration mechanisms that are applicable in hydraulic 
filters such as direct interception, absorption, adsorption, and magnetic separation. 

 
Chapter 3: Hydraulic Fluid Analysis 
This chapter discusses standard methods for hydraulic fluid analysis including methods for 
particle and material analysis. The chapter covers the various standard cleanliness classes 
used to evaluate the contamination level in hydraulic fluids. The chapter also provides 
examples for interpretation of hydraulic fluid analysis reports. 
 

Chapter 4: Fluidic Contamination 
This chapter covers the sources of hydraulic fluids fluidic contamination. For each source, the 
chapter explains how the system performance will be affected and possible recommendations 
to minimize such consequences. 
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Chapter 5: Chemical Contamination 
This chapter presents the sources of chemical contamination. For each source, the chapter 
explains how the system performance will be affected and possible recommendations to 
minimize such consequences. 

 
Chapter 6- Particulate Contamination 
This chapters presents the sources of particulate contamination. For each source, the chapter 
explains how the system performance will be affected and possible recommendations to 
minimize such consequences. 

 
Chapter 7- Maintenance of Filters 
This chapter provides guidelines for Filters selection, replacement, maintenance scheduling, 
installation, testing, storage and transportation. This chapter is supported by examples and 
figures granted by leading fluid power manufacturers.  

 
Chapter 8- Filter Selection Criteria 
This chapter presents a selection checklist as a guide for selecting proper filters. The chapter 
also discusses briefly the concepts for cost-effective filtration and selecting a filter cleanliness 
level based on system requirements. This chapter presents several examples of filtration 
solution for hydraulic systems.  

 
Chapter 9- Troubleshooting and Failure Analysis of Filters 
This chapter discusses hydraulic filters inspection, troubleshooting, and failure analysis. In this 
chapter, a troubleshooting chart for filter faults is presented. This chapter also presents 
examples of defective filters. 

 
 
Note: you may notice that there are some duplications in the figures and body text. The 
reason is that the author wants to make each subject is a standalone chapter that can be taught 
independent from the other chapters.  
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Book Statistics: 
 
The table shown below contains interesting statistical date about the textbook:   
 

Chapter # 
Pages Figures Tables Words Editing Time 

(Hours) 

Chapter 1 56 69 0  189 

Chapter2 20 26 0  181 

Chapter 3 59 57 18  181 

Chapter 4 30 22 3  172 

Chapter 5 18 22 1  168 

Chapter 6 41 43 5  194 

Chapter 7 31 25 5  120 

Chapter 8 12 8 2  165 

Chapter 9 5 4 2  89 

 272    1,459Hour = 61 Days 
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ingle, 21

Inline, 137

Inside Tank, 21

Intermittent Failures, 212

International Organization for 
    Standardization, 106

K
Karl-Fischer, 149

kidney Loop, 233

kidney loop filtration, 63

L
Last, 52

LEM, 157

Life Extension Method, 157

Line Mounted, 19

Line-Mounted Base-Ported Duplex, 
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    27-28

Line-Mounted Base-Ported Single, 26

Line-Mounted Custom-Ported, 29

Line-Mounted Top-Ported Duplex, 26

Line-Mounted Top-Ported Single, 23

M
Magnetic Drain Plug., 84

Magnetic Rods, 84

Magnetic Separation, 68

Magnetic Wraps, 85

Manifold-Mounted, 36

Mass Transfer Vacuum Dehydration, 
    165

Material Analysis, 88

Maximum Water Content, 147

Member Patch Colorimetry, 183

Microscopic Particle, 123

MPC, 183

MTD, 140

Multipass Test, 242

N
Nominal Rating, 248

Non-Bypass-Filter, 17

Normal Life Failure, 212

normally closed, 41

normally open, 41

O
off-line, 233

Offline Filters, 63

On-Tank Top, 21

On-Tank Top Single, 22

On-Top Tank Duplex, 23

Operating (Dynamic) Clearance, 201

Optical, 123

Oxidation, 176

P
part per million, 147

Particle Analysis, 88

Particle Classifiers, 138

Particle Monitors, 137

Particulate Contaminants, 15, 194

Patch Test, 120

Pictogram, 237

Pressure, 258

Pressure Filters, 48

Primary Contamination, 195

Q
QSA, 183
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R
Rated Burst Pressure (RBP), 258

Rated Fatigue Pressure (RFP), 258

Relative Humidity, 158

Remaining Useful Life, 183

Return Filters, 53

Rust, 178

S
SAE, 116

sample, 90

Sampling Kits, 97

Sandwich-Mouned, 36

Sandwich-Mounted, 19

scheduling, 236

Screw-In, 36

Sieving, 67

Silt, 194, 212

Silt Index Test, 120

Silt Lock, 215

Sludge, 178-179, 280

Society of Automotive Engineering, 116

spectrometer, 150

Spin-On, 32

Spin-On Dual Vertical, 33

Spin-On Horizontal Dual, 33

Square Wire Mesh, 73

staged, 267

Standard Filter Breathers, 59

static pressure, 40

Static Pressure Indicators, 37

stick-slip, 215

Suction Filter, 46

Suction Strainers, 43

Super Clean, 95

Surface, 73

Surface Filter, 73

Surface Filter Media, 72

Surge Flow, 245

Synthetic, 70

Synthetic Fibers, 69

T
TAN, 183

tank vented to atmosphere), 37

Terminal Pressure, 249

Test Dust, 140

Thermal Degradation, 176

Total Acid Analysis, 183

U
UCVD, 96

Ultra Clean, 96

Ultracentrifuge Test, 183

Unidirectional Pressure Filters, 48

Units, 233

V
Vacuum Device, 96

Vacuum Filters, 68

Varnish, 178, 180, 281

Varnish, Sludge, and Oxidation, 81
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Viscosity Test, 183

Visual, 123

Visual Clogging Indicator, 38

Volume-to-Area Ratio, 227

W
Water Absorption, 71

Wire Mesh, 71

Y
yclic flow, 281


