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Grease 

Basics



Base Oil 

Thickener 

        Additives 

Thickener 
usually created 

by chemical 
reaction

Batch or 
continuous 

process

60-98% 

2-40%

0-10% 



Viscosity
Naphthenic & 

Paraffinic

Synthetics 
(Group III, PAO, 

Esters, etc.)

Low Viscosity 
for Low Temp

High Viscosity 
for Higher 

Loads

Synthetics for 
Extreme 
Temps

Base Oils 



Antioxidants

Rust & Corrosion Inhibitors

Extreme Pressure & 
Antiwear

Polymers

Solids

Dyes

Lithium & Lithium Complex

Aluminum Complex

Anhydrous Calcium

Calcium Sulfonate

Polyurea

Other

Thickeners Additives 



Cone Penetration
ASTM D217 

Grease is 

worked for 

60 up/down 

strokes

Worked-60 

Penetration

Depth 

(1/10th mm) 

that a standard 

cone sinks into 

the grease over 

5 seconds



Hard

▪ High Speed

▪ Better Sealing

▪ Stays in Place

Soft

▪ Central Lubrication 
Systems

▪ Colder Applications

NLGI Grade Minimum Maximum

000 445 475

00 400 430

0 355 385

1 310 340

2 265 295

3 220 250

4 175 205

5 130 160

6 85 115

Based on the worked-60 penetration 

NLGI Grades



Dropping Point
ASTM D2265 (Block) or D556 (Bath) 

Corrected temperature 
at which the first drop 

falls from the cup

Dropping Point = Max 
Operating Temp

Limiting factor for 
upper operating temp 

is usually flash point of 
oils or decomposition 

of additives

Thickener Type °F °C

Calcium 265-285 129-140

Lithium 380-400 193-204

Lithium Complex

450+ 232+

Aluminum Complex



Common Grease 

Laboratory Tests



Common Grease Laboratory Tests 

4-Ball Wear
ASTM D2266

▪ 1,200 rpm for 1 hour @ 
75°C with 40 kgf load

▪ Average diameter of 3 
wear marks

▪ GC-LB < 0.6 mm

4-Ball Weld
ASTM D2596

▪ 1,770 rpm for 10 
seconds with certain 
applied load

▪ Weld Point – Lowest 
applied load at which 
the balls seize and weld 
(or if scar > 4 mm)

▪ GC-LB ≥ 200 kgf

Oil Separation in 
Storage

ASTM D1742

▪ Funnel sieve is filled 
with grease & weight of 
grease is determined

▪ 0.25 psi is applied from 
the top for 24 hours at 
77°F

▪ Oil collected is weighed 
and % loss calculated



Low Temperature Torque
(ASTM D4693/D1478 wheel/ball)

▪ Bearing is packed with grease and chilled

▪ Bearing is rotated at 1 rpm

▪ Torque required to prevent rotation of the hub is measured at 
60 seconds (or later if max torque occurs later)

▪ GC-LB ≤ 15.5 N·m

US Steel Mobility

▪ Chilled in cylinder

▪ 150 psi applied & flow rate is determined in grams/sec

▪ Higher values indicate better flow



Other Grease 
Performance Tests

Mechanical/Shear 
Stability

Water 
Resistance

Oil 
Separation

Oxidation 
Resistance

Corrosion Pumpability



North American 

Grease Production 

Market Overview
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North American Grease Production 

Source: NLGI Annual Production Survey



Selling Grease & 
Customer 
Support



Why is Grease 
Different? 

Grease 
Lubricant

Base Oil

Thickener

Additives

Viscosity Application



Grease is Everywhere
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Helping the Consumer?

Ask These Questions:

Are you 
using the 

right 
amount of 

grease?

Are you 
using the 

right 
quality?

Are you 
lubricating 
all the right 

places? 

Are you 
regreasing 
at the right 

time 
interval? 

NLGI

Moly

High 
Temp



Avoiding Pitfalls 

Too Much 

Grease

Moly 

Solves All

NLGI 

Grade

Wrong 

Base Oil

Incompatible

Too Little 

Grease

Universal 

Grease



Why Partner With Us? 
Industry Certifications

▪ STLE CLS, STLE OMA-1, & 
NLGI CLGS

Industry Involvement

▪ STLE:  Grease Course Instructor, 
Presenter at State Meetings

▪ NLGI:  Advance Grease Course 
Instructor, Past President, Past 
Treasurer, Former Certification 
Mark, Editorial Review, CLGS, & 
Session Chair.  Member of Shelf 
Life, Food Grade, Test Method, 
Grease Cleanliness, & 
Certification Committees

▪ ASTM (Grease Committee Chair)

Low 
Turnover 

Rate

Properly 
Trained 

Employees



Questions?

Please post your 
questions using the 

Q&A function.



Complete Heavy 

Duty Package 

Contest



Ever Wanted To 
Play With 
Construction 
Equipment? 

• Who: Top 10 MSRs and your 
corresponding SAM 

• When: January 1 - July 1, 2024

• Prize: Get to play with 
Construction Equipment at a 
Construction Playground





Contact Us

Lubes Answer Line

800-248-4684

8:00 AM - 12:00 PM

1:00 PM - 5:00 PM CT

Monday - Thursday

8:00 AM - 12:00 PM

1:00 PM - 4:30 PM CT

Friday

lubeshelp@citgo.com

mailto:lubeshelp@citgo.com


January 26, 2024: Grease 201

March 22, 2024: Hydraulic Systems 
& Plastic Injection Molding

February 16, 2024: CITGARD On-
Highway HDEO & Drivetrain

Future Webinars



Thank You!
See you next time
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