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Lubricants and Their History

lubricant

tribology

are a 

necessary.

Understanding Friction

generated.

Lubricants and 
Their History

Understanding 
Friction
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lubricity

 are added to the base stock to 

How Lubricants Work
 

The Seven Functions of Lubrication

Minimize Friction

wear.

Clean

How Lubricants 
Work

The Seven 
Functions of 
Lubrication
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Cool

Seal

Dampen Shock

Protect

Transfer Energy

engine.

The Three Types of Fluid Lubrication

Hydrodynamic Lubrication (HL)

 

The Three Types 
of Fluid  
Lubrication
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contact to occur.

Elastohydrodynamic Lubrication (EHD or EHL)

Figure 1.1 
Hydrodynamic lubrication

Figure 1.2 
Elastohydrodynamic lubrication
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EHD occurs in the area approaching the 

Hydrostatic-Film Lubrication

Squeeze-Film Lubrication

Figure 1.4 

Figure 1.3 
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Boundary Lubrication

Mixed-Film Lubrication

occurs. 

Solid-Film Lubrication

®

The Four Wear Mechanisms

Abrasive Wear

abrasive wear. Most abrasive wear contaminants can be removed by a 

Corrosive Wear

The Four Wear 
Mechanisms

Figure 1.5 
Boundary lubrication
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Adhesive Wear

Fatigue Wear

Three Mechanical Needs for Lubrication

Bearings

Three Mechanical 
Needs for 
Lubrication
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Gears

Spur, Helical and Herringbone Gears

 are base 

Figure 1.6 
Spur gear, helical gear and herringbone gear

Hypoid Gear

Figure 1.7 
Hypoid gear

Gears

Bevel Gear

Figure 1.8 
Bevel gear
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Cylinders

Right Principle”

Figure 1.9 
Worm gear

Worm Gear

avoided to prevent corrosion.

Cylinders

Figure 1.10 
Hydraulic cylinders are common in heavy-duty 
equipment.

Defining “The Right Principle”

product and how much is needed by checking with the equipment 
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Defining Base Oil Properties

be removed by a 

hydrocarbons. 

Properties
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Base Oil Categories 

Figure 2.1 

Categories
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Base Oil Characteristics by Group

Group I Characteristics

Group II Characteristics

Group III Characteristics

Group IV Characteristics

Group V Characteristics

processing.

Defining Mineral Oil Properties

Figure 2.2 
Base Oil Categories

Characteristics by 
Group
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Paraffinic Stock

point depressants are necessary.

Naphthenic Stock

Defining Synthetics

Synthetics
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Synthetic Hydrocarbons

stock. 

Polyalphaolefins (PAOs) 

Group III Oils
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Understanding Viscosity

• 
• 
• 
• 

Understanding 
Viscosity
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• 
• 
• 
• 

Temperature

Pressure

between moving parts to be 

and the viscosity increase it imparts 

Speed

Figure 3.1 

requirements.
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Viscosity Classification

Viscosity.

Kinematic Viscosity

Kinematic Viscosity Test (ASTM D445)

 
a 

Figure 3.2 

Viscosity 



24

Lubrication Fundamentals: The Physical Properties of Lubricants

Absolute Viscosity/Dynamic

the greater its viscosity. 

Brookfield Viscosity Test for 

Cold Temperatures (ASTM D2983)

with this test indicate improved 

Cold Crank Simulator Test for “W” Oils (ASTM D5293)

Figure 3.3 
Viscometer device used to determine a 
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more amperage drawn. Speed and amperage drawn are then converted to 

Viscosity Index
The 

Viscosity Index Test (ASTM D2270)

viscosity indices than those whose viscosity changes are greater. Viscosity 

AMSOIL Advantage

Thermal Stability

protected.

High Viscosity Index
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Understanding Pour Points

  

Understanding 
Pour Points

Figure 3.5 

temperatures.



27

Lubrication Fundamentals: The Physical Properties of Lubricants

Se
ct

io
n 

3

Standard Pour Point Test (ASTM D97)

AMSOIL Advantage

Superior Pour Point

Understanding Shear Stability

Understanding 
Shear Stability
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contact with the piston. This is known as 

as temporary or permanent shear.

random arrangement and the temporary 

 occurs when shear 
Figure 3.6 

Figure 3.7 
Viscosity Index improvers can be subject to shear in service. Permanent shear occurs 
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High-Temperature/High-Shear Test (ASTM D5481)

The Viscosity Shear Stability Test (ASTM D6278)

AMSOIL Advantage

Stable Viscosity
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Understanding Water Resistance

What is Water Resistance?

.

Hydrolytic Stability Test (ASTM D2619)

1. 
2. 
3. 
4. 

Understanding 
Water Resistance
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engine damage.

AMSOIL Advantage

High Hydrolytic Stability

Water Content Tests

Calcium Hydride Test

FTIR Spectrum Match Test

Visual Crackle Test

• 
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• 

• 

Coulometric Titration Test (ASTM D6304) (Karl Fischer)

Understanding Electrical Resistance

Dielectric Breakdown Test (ASTM D4308)

Understanding 
Electrical 
Resistance
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Understanding Volatility

.

Why is Volatility Important?

• 
• 
• 
• 

NOACK Volatility Test (ASTM D5800)

Understanding 
Volatility
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AMSOIL Advantage

Less Volatility

Understanding Flash and Fire Points

The 

source.

The Cleveland Open Cup Test (ASTM D92)

Understanding 
Flash and Fire 
Points
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AMSOIL Advantage

High Flash and Fire Points
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The Chemical Properties of Additives

systems. 

Resisting Oxidation

components. Some tend to break down and generate contaminants in 

What is Oxidation?

The Chemical 
Properties of  
Additives

Resisting 
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The Importance of Oxidation Resistance

and carbon deposits.

This measure is known as the 

Oxidation Testing

• 
• 
• 
•  

• 

Thin-Film Oxygen Uptake Test (ASTM D4742)

which is recorded. 
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AMSOIL Advantage

Saturated Molecular Structure

 in 

Resisting Extreme Pressure

Extreme-Pressure Agents

or boron compounds and 

Figure 4.1 
The ring-and-pinion gear in automotive  

 
and loading conditions that require EP agents 

Pressure
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Four-Ball EP Test (ASTM D2596)

FZG Four-Square Gear Test

Figure 4.2
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AMSOIL Advantage

Advanced Additive Packages

Resisting Wear

Anti-Wear Agents

temperatures.

Resisting 
Wear
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Four-Ball Wear Test (ASTM D4172)

AMSOIL Advantage

High Viscosity Index

Superior Anti-Wear Additive Package

Figure 4.3
The Four-Ball Wear Test assesses the average 
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Soot Control

Resisting Rust and Corrosion

Corrosion and Rust

corrosion and rust.

Resisting Rust 
and Corrosion
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Humidity Cabinet Test (ASTM D1748) 

the test.

Copper Corrosion Test (ASTM D130)

AMSOIL Advantage

Advanced Rust Inhibitors

Decreasing Foam

Figure 4.5 

Decreasing Foam
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Foaming Characteristics Test (ASTM D892)

AMSOIL Advantage

Inherent Foam Resistance

Managing Water

.

Managing Water
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separate.

Demulsibility Characteristics Bath (ASTM D2711)

Oil Demulsibility Test (ASTM D1402)

Figure 4.6 
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AMSOIL Advantage

Focused Water Management

Keeping Lubrication Systems Clean

Keeping  
Lubrication  
Systems Clean
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Total Base Number

The 

changed. 

Base Number Test (ASTM D2896/ASTM D4739)

 

AMSOIL Advantage

High TBN

contaminants in suspension to prevent corrosion.

Elastomer Compatibility

 
Number

Elastomer  
Compatibility
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AMSOIL Advantage 

Seal Compatibility

and integrity.

Total Package Performance

1. 
2. 
3. 
4. 
5. Dampening shock
6. 
7. 

Total Package 
Performance
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Proper Storage and Handling of Lubricants: The Three “C’s”

C C  and C . These are 

integrity.

Lubricant Shelf Life

Chemistry of the Product

Temperature

greases and is made worse by high temperatures. 

Water

Water can be introduced into storage containers through improper 

Contamination

Proper Storage 
and Handling of 
Lubricants: The 

Lubricant Shelf-
Life
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Agitation

Light

Lubricant Storage

Drum Storage

Figure 5.1 
Proper oil drum storage positioning.

Lubricant Storage
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Plastic Storage Containers

Small Packages

First In/First Out Rotation Planning

Storage Racks

Signs of Improper Storage or Lubricant Contamination

1. 
2. 
3. 

Contamination Control

Contamination 
Control
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the bungs.

Clarify & Containment

Re-suspending of Additives

ensure adequate turnaround and usage rates.

Safety & Handling

Clarify & 
Containment

Safety & Handling
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AMSOIL Product Shelf Life Recommendations

occurred and that the grease has retained its proper consistency.

Proper Storage Guideline Summary

1. 
2. 

3. 
the storage container.

4. 

5. 

Shelf-Life  
Recommendations

Proper Storage 
Guidelines  
Summary
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