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Jim Hunt
NLGI President
2020 – 2022
Dear NLGI Family,
As always, we hope that you and your families are doing well. Where did the year go?
I would like to begin by thanking everyone that was able to attend our NLGI meeting in Tucson.
Although the attendance was down slightly versus previous years, this was one of the most
memorable NLGI Annual Meetings. I would like to thank all the NLGI staff for ensuring that the
meeting was a major success. I would also like to extend our gratitude to the Industry Speaker,
educational instructors, and everyone that supplied informative technical papers. Thanks to all of
you, the NLGI family reunion was outstanding.
One of the key highlights of the NLGI meeting was the extremely favorable feedback we received
from our first-time attendees. These testimonials reconfirmed that the NLGI Annual Meeting
is truly a special event. Some of the new NLGI meeting attendees were so impressed with their
experience and all the value they received from the meeting, that they proactively approached us to
become new members. We deeply missed many of our International NLGI members and attendees.
We sincerely hope that all of you will be able to attend our meeting next year in Toronto, ON
Canada.
As we wind down the year, I would like to take this opportunity to provide an update on the
sixth and final strategic goal for 2021. This strategic item focuses on communications of NLGI
knowledge-based resources and certification. The NLGI has many resources for members including
The NLGI Spokesman publication, website, etc. We also highly recommend that you continue to
follow NLGI on our new LinkedIn company page.
Since this this our last issue of the year, I want to take this time to personally thank all our NLGI
members for your loyalty and commitment to this organization. NLGI has had a momentous year
during the most challenging times most of us have ever known. The NLGI members’ resilience
and determination to ensure that our institute remains healthy and vibrant, truly defines our
membership. For me personally and professionally, it has been an honor of a lifetime to be part of
an organization that provides value and genuinely cares about all members.
The true essence of what makes the NLGI great is the people. Once again, we are tremendously
grateful for all our members. We want to wish you and your families the best over the holidays. We
hope to see all of you next year in Toronto.
All the best.
Jim Hunt
NLGI President
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The best chemistry is built on personal chemistry.
After 28 years of dedicated service to our company and industry, our dear friend Tom Steib, VP Operations is
retiring. His unfailing and stoic approach to problem solving, customer focus and dedication is an inspiration.
Tom’s ability to create long-lasting solutions and grow the business for customers provides a high mark for us
all to maintain. We share our deepest gratitude for a job well done and wish him all the best. Tom, thank you

for providing us all opportunities.

T H E D I F F E R E N C E I S C H E M I S T R Y. ™

©2021 Italmatch Chemicals

Tribological performance of greases –
different tribological test modes
Ameneh Schneider, Optimol Instruments Prüftechnik GmbH, Munich/Germany
Mathias Woydt, Matrilub, MATRILUB Materials Ι Tribology Ι Lubrication, Berlin/Germany

Abstract:
Lubricating greases can be used in a wide range of applications and conditions, and they are
gaining more importance for e-mobility. Lubricating greases and lubricating oils behave differently
in tribo¬logical contacts. The complex tribological characteristics of greases have been discussed
through the last decades; the effect of thickeners on tribological performance has been the core of
many publications. The aim of this study is to investigate the influence of test parameters and modes
on the tribological response of differently formulated greases. Challenges such as modeling the
operating conditions in the field with the test environment are discussed. Special emphasis is placed
on types of motion, velocity, and temperature as well as test geometry. In addition to the coefficient of
friction, the associated wear volumes are taken into consideration.
1. Introduction
Greases are the most versatile and functionalized lubricants, and they can be used in a wide range
of applications and conditions. There are various lubricating grease types with complex behavior
depending on the type and amount of thickener, additives, and base oil viscosities.
Lubricating greases and lubricating oils behave differently in tribological contacts. The complex
tribology of greases has been discussed through the last decades. In particular, the effect of thickeners
on the tribological performance has been emphasized [1,2,3]. It has also been concluded that the
condition of full lubrication cannot be expected in highly stressed contacts, and the formation of
the film differs depending on the type of thickener (e.g., with or without fibrous portions). J. Wang
et al. [2] explained that the mean and minimal film thicknesses stabilize after hundreds of cycles,
independent from the total speed. They also explained that film formation by greases in rolling and
sliding contacts can be influenced by temperature and surface roughness of materials. K. Kanazawa et
al. [3] suggested that for slowly running conditions, the grease behavior is influenced by the thickener,
while for fast running conditions, the base oil is more critical than the thickener. By adding solids (e.g.,
graphite, Mo2S, or PTFE) to greases to improve the tribological properties, the rheological properties,
especially the value of the shear stress, are influenced. The extent of this influence depends, again, on
the type of grease thickener [4].
Patzer explained results from a tribological study using the translatory [translational] oscillation
tribometer SRV® (Schwing (oscillation), Reib (friction), Verschleiß (wear)) and different standardized
test methods to evaluate greases that meet application, economic, and ecological targets [5].
Furthermore, investigations of wear scars and comparisons of effective coefficients of friction (COFs)
for different formulations can elucidate a deeper understanding of the tribological complexity of
lubricating greases. Fathi-Najafi et al. [6] investigated the impact of high viscosity naphthenic base
oil on different thickeners by using an SRV® tribometer [6]. Weber et al. discussed the importance
of test parameters when using DIN 51834, part 2 and ASTM D7594 (fretting tests) to develop highperformance (HP) greases [7].
The future of grease development is going towards energy efficient greases. By optimizing the
lubrication of the bearings, theoretical improvements of energy efficiency are predicted.
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Besides the linear oscillating movement of a ball on a disk with an SRV®, a new adapter was recently
developed to simulate rolling movement. This special procedure can differentiate between rolling
friction and resulting wear of formulated greases [8,9].
2. Experimental work
High-quality greases very often show minimal differences regarding their lubricity but differ
significantly in terms of wear protection. However, performance differences should be assessed
to classify advantages or disadvantages of a grease formulation under given operating conditions.
Modern tribometric test systems like the SRV® provide both types of information, suitable tools,
and a portfolio of validated test methods to get a deeper understanding of tribological and lubricity
behavior of greases.
For decades, the SRV® has been used in the following standard tests to investigate different
tribological quantities of greases:
•
•
•
•
•

Standard Test Method for Measuring Friction and Wear Properties of Lubricating Grease Using a
High-Frequency, Linear-Oscillation (SRV) Test Machine – ASTM D5707 / ISO 19291, Part 3.
Standard Test Method for Determining Extreme Pressure Properties of Lubricating Greases Using
a High-Frequency, Linear-Oscillation (SRV) Test Machine – ASTM D5706 / ISO 19291, Part 4.
Standard Test Method for Determining Tribomechanical Properties of Grease Lubricated Plastic
Socket Suspension Joints Using a High-Frequency, Linear-Oscillation (SRV) Test Machine - ASTM
D7420.
Standard Test Method for Determining the Vibration Wear Resistance of Greases at High Hertzian
Surface Pressures Using a High-Frequency, Linear-Oscillation (SRV) Tester - ASTM D7594.
Standard Practice for Determining the Wear Volume on Standard Test Pieces Used by HighFrequency, Linear-Oscillation (SRV) Test Machine - ASTM D7755 / DIN 51834, part 3.

Standard test parameters and equipment are widely accepted and validated according to ISO 17025
because they represent the outcome from a consensus process and have precision statements derived
from several inter-laboratory studies (ILS). The data from balloted ILS are published and available
from ASTM headquarters. Additional advantages of standardized test procedures are:
1.
2.
3.
4.

comparability all over the world, especially when standardized by different organizations,
ready and safe to use,
good references and availability with global acceptance, and
precision statements.

Figure 1: SRV® oscillation test chamber
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Figure 1 displays the oscillation test chamber of an SRV® machine used for standardized methods. The
material and shape of test specimens are as follows:
•
•

Lower specimen: steel disk, 24 x 7.9 mm, both surfaces lapped according to DIN 51834-2, ASTM
D6425, and ISO 19291, surface roughness 0.50-0.65 µm Rz and 0.035-0.050 μm Ra (C.L.A.), clean
100Cr6 steel, quenched and tempered to 62±1 HRC.
Upper specimen: polished steel ball, 10 mm, DIN 51834-2, ASTM D6425, and ISO 19291, 100Cr6
steel, quenched and tempered to 60±2 HRC.

In this study, the greases were placed on the surface by using special grease calipers that defined the
quantity of the grease for all tests. New smaller rollers, 6 mm in diameter and 8 mm in length (DIN
51834, part 4 / ASTM D8316) can be used.
3. Results of tribological tests
First, greases were tested with ASTM D5706, Procedure B, D5707, D7420, and D7594 fretting wear
resistance. Second, selected grease formulations were run with the SRV® roller adapter and rolling
motion, which is relevant to the increased application of greases in the future. One example of the
grease testing in rotation mode will be presented as well.

Figure 2: The behavior of the COF of one grease

3.1 Friction and wear measurements - ASTM D5707
Test parameters were as follow:
• Temperature:		
80 °C
• Load:
		
200 N
• Stroke:
		
1 mm
• Frequency:		
50 Hz
• Time:
		
2h
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With 200 N normal load using a ball-on-flat geometry, the initial Hertzian contact pressures were
calculated:
• Mean contact pressure P0mean = 1.84 GPa and
• Maximum contact pressure P0max = 2.76 GPa
Figure 2 shows an example of the evolution of the COF for an NLGI grade 2 grease formulated with
mineral oil, lithium soap thickener, and only an AW additive..
3.2 Load-carrying capacity (EP load) – ASTM D5706 B
The load carrying capacity of additized greases was measured with the SRV® and ASTM D5706 B tests
at temperatures >80 °C as described in the procedure.
The other test parameters were as follows:
• Stroke:			
1.5 mm
• Frequency:		
50 Hz
• Time:			
max. 55 min
• Load:			
50 N / 30 s, 100 N / 15 min
• Load step:		
100 N every 2 min
Figure 3 illustrates an example of the progression of the values during this test for one HP grease.
This grease was formulated from synthetic base oil, complex lithium soap thickener, and AW and EP
additives. This grease achieved a maximal load carrying capacity of 1,600 N.

Figure 3: Standard test ASTM D7506, Procedure B for one HP-grease showing the
electrical contact resistance (brown) and the COF (red, pink)
- 11 NLGI Spokesman | VOLUME 85, NUMBER 5 | November/December 2021

The electrical contact resistance sensor was used along with the friction sensor. The electrical
contact resistance (brown line) between the two specimens was determined largely by the chemical
composition of the lubricant and the resulting reaction layer (tribofilm) on the surfaces of the
friction couple. As it can be seen in Figure 3, the electrical resistance approached zero shortly before
adhesive failure occurred around 1,600 N (purple line) because the micro-asperities on the substrates
“pierced” the reaction layer. The cutoff criterion for seizure is defined in the test method ASTM D5706,
Procedure B as COF > +˙∆0.2 for over 20 s.
3.3 Tribomechanical properties of grease-lubricated plastic suspension joints - ASTM D7420
ASTM D7420 can be used to quickly determine the lubricating ability of greases for automotive plastic
socket suspension joints. It has found wide application in qualifying greases for chassis systems.
The method employs a material- and application-oriented approach based on inputs from field
experience for characterizing the tribological behavior (friction and wear) using random, discrete,
and constant parameter combinations. In this test, an injection-molded polymeric test disk (POM,
polyoxymethylene copolymer) with three flat pins of diameter Ø= 3.0 mm, oscillates on a flat disk and
represents the inner plastic socket joint surface. Figure 4 shows the adapter and specimens for this
test.

Figure 4: Test geometry and test conditions according to ASTM D7420

The test procedure was as follows:
• Test load: 50 N / 2,000 N
• Stroke:
1.5 mm
• Frequency:
50 Hz
• Temperature:
50 °C
• Test duration:
120 min
The results of three repeat tests of a grease sample are illustrated in Figure 5. The specification TRW
62 051 301 requires a stable COF below 0.05. The low friction level and the high reproducibility of the
results qualify this grease for practical applications. This grease was prepared from a blend of mineral
and PAO (polyalphaolefin) base oils thickened with polyurea.
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Figure 5. Evolution of COFs for one chassis joint grease (3 repetitions)
according to ASTM D7420 – metal-polymer system

3.4 Determining the vibration wear resistance of greases at high Hertzian surface pressures ASTM D7594
The increasing popularity of e-mobility and e-vehicles has recently received more attention and
requests for determining the wear response of HP greases under fretting conditions. For this reason,
the study of six different HP greases with different compositions according to ASTM D7594 is
presented in this paper. The test parameters to simulate the real operating conditions of HP greases
were:
•
•
•
•
•

Stroke:			
Temperature:		
Frequency:		
Time:			
Load:			

0.5 mm
150 °C
50 Hz
2h
400 N

Remark: These test conditions differ from those stated in D7594: stroke of 0.3 mm, 100 N normal
force, and high temperature of 50 °C. Table 1 displays the basic components of the six different NLGI
grade 2 greases.

Table 1: Basic information about the six HP-greases tested in this study

For each grease, the ASTM D7594-type test was run twice. Figure 6 shows both values of the COF
for each grease. The repeatability is good. For better comparison, the greases are divided into soap
thickened greases, non-soap thickened greases, and one non-additized PFPE grease (Grease #6).
Greases #2, #3, #4, and #5 showed the lowest comparable friction values, followed by Grease #1.
Grease #6 (without any additives) showed higher friction values.
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Figure 6: Comparison of fretting COFs for six HP Greases

Figure 7 shows the diameters of the wear scars on the disks and balls at the end of the tests; they
were measured using a light microscope. According to DIN 51834-3 and ASTM D7755, the wear scar
volumes can be measured with a stylus profilometer or a laser scanning microscope. Mean values of
the wear scars for the ballg and the disk were considered separately. Grease #6 clearly had the largest
wear scars in this test. Very small wear scars were observed for HP Grease #5 followed by HP Grease
#3.

Figure 7: Comparison of fretting wear volumes for six HP greases

Figure 8 illustrates a comparison of two new HP greases. One grease formulation clearly passed
this fretting test, and the other formulation failed. The progression of CoF values and strokes were
observed on the monitor of the SRV®5 machine. After the test, pitting and fretting damage were
observed. There were wear scars on the ball and wear tracks on the disk that were used to test the
failed greases.
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Figure 8: Comparison of fretting test results for two HP-Greases

This test method can distinguish between differently formulated HP greases in an easy manner and
rather short time. Measuring COFs and wear volumes according to ASTM D7594 provides a functional
profile of the performance of different grease formulations under fretting conditions.
3.5 Rolling friction and wear
The future of grease development is going towards energy efficient (low friction) greases. By
optimizing the lubrication of rolling bearings, theoretical improvements of frictional losses can
translate into longer ranges for e-vehicles.
The existing SRV® test methods for greases are proven tests and used to compare tribological
perfor¬man¬ces for greases under sliding conditions. The new test concept allows differentiation of
the greases in connection with their tribological performances under high loads and low-to-medium
speeds in pure rolling motion. The COF is determined under rolling conditions. In consequence, the
values of the COF are below 0.01. The SRV® oscillation setup can be used to simulate other practical
motion patterns as well. A new adapter was recently developed to simulate rolling movement and
measure the rolling friction and the resulting wear of formulated greases.

Figure 9: Configuration of the rolling adapter and its position in the SRV® test chamber
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Test parameters for this rolling test are as follows:
•
•
•
•
•

Temperature: variable (100 °C in ASTM WK71194)
Frequency: 20 Hz
Stroke: 1 mm
Load: 1 h at 500 N (running in), then increase to 2,000 N
Duration: 19 h or more

For normal force FN= 500 N, the Hertzian contact stresses for each roller are mean P0mean 710 MPa and
maximum P0max 903 MPa. When FN= 2,000 N, the upper end of the range, then P0mean is 1,419 MPa and
P0max is 1,807 MPa. More details about this procedure can be found in references 8 and 9.
The test temperature should be chosen based on the quality, viscosity, and field application of the
grease. For all greases tested until now, increasing the temperature generally caused higher wear
values. The test duration of 19 h (in total) enabled tests to be run overnight. The criterion to stop
a test was the predetermined test time or adhesive failure. The results for six different greases are
presented in Table 2. Two greases were based on PAO with different thickeners (B1 and B2), and four
greases were based on PFPE with different thickeners (S1, S2, S3, and S4).

Table 2: Greases tested in rolling movement

The test results are shown in Figure and Figure . The effect of temperature on the planimetric wear
values [µm²] is obvious. In the case of two greases based on PAO, Grease B2 gave better protection
against wear than B1 at both temperatures.

Figure 10: Rolling wear of two PAO-based greases at 100 or 150°C
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Four HP-greases were based on PFPE oil for applications at high temperatures. Their performances
differed in this test at 200 °C and 19 h test time.
Since 2018, two round robin tests were run successfully. The draft text of this test method passed two
ballots as ASTM work item WK71194.

Figure 11: Rolling wear of four PFPE-based greases after testing at 200 °C

3.6 Grease testing under unidirectional sliding
Most axial wheel bearings are lubricated by greases; the application parameters are rather severe
high loads and high velocities. The tribological test method using the SRV® rotation module has not
been standardized for these conditions so far. The axial wheel bearing test setup can be modified in
accordance with customer requirements. Figure illustrates the test configuration.

Figure 12: Friction moment measurement in an axial wheel bearing
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The test principle can be summarized as follows:
•
•
•

The upper track is firmly attached to the torque sensor. Hence, the rolling friction within the
bearing is measured.
The lower track rotates, thus enforcing the rolling movement of the balls.
The rotational movement of the base plate is transferred to the lower track.

Two different greases (one fully-formulated grease and one grease without additives) were tested
with this configuration of rotation modules using the following parameters:
• Temperature: RT
• Test load: from 50 to 2,000 N
• Rotational speed: 500 RPM
Figure and Figure illustrate the test results showing the progression of the frictional torque and the
temperature during the test time of 2 h. The tests were run with two different radius alignment shifts
between both bearing raceways:
a) Radius alignment of 0.00 mm
b) Radius alignment of 0.02 mm

Figure 13: Results for two greases for axial wheel bearings tested with 0.00 mm radius alignment
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Figure 14: Results for two greases for axial wheel bearings tested with 0.02 mm radius alignment

These results clearly showed the differences in the tribological performances of these greases for
applications in axial bearings. The frictional torque was significantly lower for the formulated grease
than the base grease for both alignments. For both greases, the temperatures were higher and the
torque values were larger with the 0.02 mm alignment than the 0.00 mm alignment.
This configuration is a good simulation tool for testing greases for axial bearings and various
application parameters.
4. Conclusions
• The different components of a greases form a complex lubricant. The functional profile of a grease
must be determined as a function of operating conditions using different tribological test modes.
• To develop a balanced formulation of a functional grease, different tribological tests are quite
valuable and helpful.
• Running a grease in different tribological tests at conditions very close to those in the field can
generate a meaningful tribological profile of the grease.
• Friction, wear, and extreme pressure properties were determined by means of standardized test
methods using one instrument.
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6. Glossary of Test Methods
ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA, 19428-2959 USA
ASTM D5706 Standard Test Method for Determining Extreme Pressure Properties of Lubricating
Greases Using a High-Frequency, Linear-Oscillation (SRV) Test Machine
ASTM D5707 Standard Test Method for Measuring Friction and Wear Properties of Lubricating Grease
Using a High-Frequency, Linear-Oscillation (SRV) Test Machine
ASTM 6425 Standard Test Method for Measuring Friction and Wear Properties of Extreme Pressure
(EP) Lubricating Oils Using SRV Test Machine
ASTM D7420 Standard Test Method for Determining Tribomechanical Properties of Grease Lubricated
Plastic Socket Suspension Joints Using a High-Frequency, Linear-Oscillation (SRV) Test Machine
ASTM D7594 Standard Test Method for Determining Fretting Wear Resistance of Lubricating Greases
Under High Hertzian Contact Pressures Using a High-Frequency, Linear-Oscillation (SRV) Test
Machine
ASTM D7755 Standard Practice for Determining the Wear Volume on Standard Test Pieces Used by
High-Frequency, Linear-Oscillation (SRV) Test Machine
ASTM D8316 Standard Test Method for Measuring Friction and Wear Properties of Extreme Pressure
(EP) Lubricating Oils with the Roller-Disk Geometry Using SRV Test Machine
ASTM WK71194 work item New Test Method for Measuring Friction and Wear Properties of Greases
Under Rolling Motion Using SRV Test Machine
DIN Deutsches Institut für Normung e. V., Saatwinkler Damm 42/43 13627 Berlin, Germany
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DIN 51834-2 - Testing of lubricants - Tribological test in the translatory oscillation apparatus - Part 2:
Determination of friction and wear data for lubricating oils
DIN 51834-3
Testing of lubricants - Tribological test in the translatory oscillation apparatus - Part 3: Determination
of tribological behaviour of materials in cooperation with lubricants
DIN 51834-4 Testing of lubricants - Tribological test in the translatory oscillation apparatus - Part 4:
Determination of friction and wear data for lubricating oils with the cylindrical roller-disk geometry
ISO International Organization for Standardizatio,, Chemin de Blandonnet 8, CP 401 - 1214 Vernier,
Geneva, Switzerland
ISO/IEC 17025 General requirements for the competence of testing and calibration laboratories
ISO 19291 Lubricants — Determination of tribological quantities for oils and greases — Tribological
test in the translatory oscillation apparatus
TRW Inc. (TRW Automotive was acquired by ZF Friedrichshafen AG in 2015)
TRW 62 051 301 an internal standard for chassis lubrication
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NLGI Interviews Nicole D’Ambrosio
Director of Manufacturing
Nye Lubricants, Inc.
Fairhaven, MA
By Mary Moon and Raj Shah
that is known as the gateway
to Cape Cod. After graduating
from high school, I attended
the University of Massachusetts
Dartmouth and majored in
chemistry. I graduated with a
bachelor’s of science degree.
Nicole D’Ambrosio, Director of
Manufacturing, Nye Lubricants (Photo
courtesy of Nicole D’Ambrosio)

NLGI: When did you become
interested in science or
engineering?

Nicole D’Ambrosio started
her career as an R&D chemist
and progressed to Director
of Manufacturing at Nye
Lubricants, Inc., now a
member of the FUCHS Group.
While Nicole has stayed close
to her geographic roots in
eastern Massachusetts, she
has explored new technology,
such as the application of
non-contact profilometry to
reveal the depth and details
of wear scars. When she’s not
working, Nicole enjoys playing
tennis and travelling with her
husband, Josh. To learn more,
read on!

NDA: I excelled in math and
science throughout elementary
and high school, as I enjoyed a
challenge. My parents always
encouraged me to follow my
passion for both subjects.
When I first studied chemistry
in high school as a sophomore,
I didn’t really care for it, but
that changed in my senior
year. My best friend, Andrea,
wanted our high school to
add an Advanced Placement
(AP) chemistry class to
the curriculum. Our school

required ten students to
register for this college-level
course before they would add it
to the schedule. Nine students
signed up, so Andrea convinced
me to take the class. At the time
I wasn’t thinking about a career
in chemistry.
NLGI: Did a particular
person or experience shape
your decision to become a
scientist?
NDA: My AP Chemistry teacher,
Mr. Nobrega, had a unique way
of teaching. He used quirky
sayings and songs to help his
students remember chemistry
concepts. These sayings and
songs stuck in my mind, as I
never knew when he would
break into song during class.
Mr. Nobrega was very
dedicated to his students.
We didn’t have enough
time allotted to finish our

Education and Career
NLGI: Please tell us a little
bit about where you grew up
and your education.
NDA: I grew up in Wareham,
MA, which is a small town

Advertisement for Nye Lubricants featuring its founder, William F. Nye.
(Image courtesy of Nye Lubricants, Inc.)
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experiments during the 2-hour
laboratory classes. So, he told
us that if we (the students)
were willing to come back after
regular school hours, then he
would make that possible for
us to use the laboratory. Mr.
Nobrega got the appropriate
approvals for extra class
time in the laboratory. Every
Wednesday evening from 8 to
10 pm, the entire class came
back to school, and we finished
our AP chemistry experiments
in the high school lab.

Advertisement for William F. Nye
Chronometer Oil. (Image courtesy of
Nye Lubricants, Inc.)

My favorite experiment was
using spectrophotometry
to learn the principles of
the Beer-Lambert Law.
According to this Law, the
amount of light absorbed is
directly proportional to the
concentrations of the solution
under analysis.
NLGI: Please give us some
background or history about
your Company.
NDA: Nye was founded in 1844
by William F. Nye, who created
a line of lubricating oils that
were sought by customers
around the globe. He founded
the Company that still bears
his name today. He sold a wide
assortment of oils: burning oils,
lubricating oils, even castor oil
and salad oil.
His priority was to capture the
market niche for lubricating
oils for delicate machinery:
watches, clocks, chronometers,
and later, sewing machines,
typewriters, bicycles and

Servo Filling Systems

EST. 1985
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electrical instruments. He
capitalized on the work of
New Bedford, MA watch maker
Ezra Kelley, who discovered
that oil from the jaw and head
of the porpoise and blackfish
were superior to any other
known lubricant for delicate
mechanisms. Nye began selling
this product in 1844, and it
became a benchmark in the
watchmaking industry.
The Company has changed
over the years. We now
sell lubricants based on
synthetic oils, and they offer
far more functionality than
previous products based on
petroleum and a porpoise
jaw oils ever could. While
our product application list
still includes watches, it
also includes devices that
no one had even dreamed
of in 1844: automotive
instrumentation, antilock
braking systems, medical and
optical instruments, aerospace
controls, computer peripherals,
and appliance timers, to name
a few.
And now, through our
acquisition by Fuchs Lubricants
Company, Nye is joining the
global Fuchs Group, and our

The Packaging Team at Nye Lubricants, Inc. in 2021.
(Photo courtesy of Nye Lubricants, Inc.)

resources and access to global
markets are taking us a leap
ahead.
NLGI: How did your career
begin?
NDA: In March 2000, I started
at Nye as an R&D Chemist. I
was responsible for making and
testing various experimental
oils and greases for different
customer applications and
helped develop new products.
I also performed a variety of
tribological tests to evaluate
different additives and
determine which combinations
worked best in our various
base oil chemistries.
NLGI: What happened next?
NDA: After working for 7 years
in the lab, I was promoted
to Technical Development

Nicole started her career at Nye Lubricants, Inc. in 2000.
(Photo courtesy of Nye Lubricants, Inc.)

Manager where I managed an
R&D team of 6 scientists for
the next 12 years. In 2019, I
was promoted to Emerging
Technology Innovation Manager,
and in January 2020, I was
promoted to the Director of
Manufacturing.
NLGI: What are your current
responsibilities?
NDA: I oversee the bulk
manufacturing and packaging
operations across our Fairhaven,
MA facility. I am responsible
for maximizing the efficiency,
performance and cost across all
aspects of the manufacturing
and packaging process.
I most enjoy being able to help
the team identify bottlenecks in
the production process and then
work through implementing
more efficient processes. I
also enjoy explaining to the
manufacturing staff about the
applications for the products
they are producing so they have
a better understanding of what
they are making.
It means a lot to me to know
that our team is producing
high quality products that are
going into applications that
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consumers depend upon
to always work every day,
like drug delivery devices,
sensors for safety systems in
automobiles, and landing gear
in airplanes.
NLGI: What particularly
interests you about grease?

NLGI: You’ve given some
fantastic presentations at
NLGI and STLE Meetings. Do
you have a special favorite?
NDA: I’d have to say that my
favorite is the presentation I
did on analyzing wear scars
using 3D optical profilometry

in comparison to the 2D wear
scar analysis that the industry
has historically used for the
last 30+ years. Looking at wear
scars in the third dimension
(depth) really showed my
colleagues and I some things
about wear patterns that we
weren’t expecting to see. That

NDA: As a chemist, I always
enjoyed formulating for new
applications. I’ve always been
interested and wanted to
understand how the additives
in a formulation interact on the
surface of the component being
lubricated to prevent wear and
reduce friction.
NLGI: Do you have a favorite
type of grease or grease test?
NDA: I enjoy solving problems,
and applications have different
operating conditions, so
different grease and additive
chemistries are needed to get
the required performance
in a particular component. I
consider this to be problem
solving at its finest, so I can’t
say I have a favorite grease or
test.

FORMULATING A
HIGH PERFORMANCE
SYNTHETIC GREASE?
Z&S offers over 150 Synthetic Esters,
optimized for Industrial, Automotive,
Aviation and Marine applications.
Discover more: ZSLubes.com

Nicole presenting her work on the use
of 3D optical profilometry to measure
the depth of wear scars. (Photo
courtesy of Nye Lubricants, Inc.)

Chemistry tailor-made
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changed our views on how to
pair wear additives for new
development work.
For example, amine phosphate
chemistry was shown to
significantly reduce the total
wear volume in all three
base oils chemistries studied
compared to ZDDP. That
study also showed that it was
critical to consider two-way
interactions between the treat
rate, base oil chemistry and
additives.

A 3D optical profilometer is a laboratory
instrument that uses reflected light to
measure the profile and evaluate the
roughness and curvature of a surface.
(Photo courtesy of Nye Lubricants, Inc.)

NLGI: You’ve made some
terrific contributions to
the use of non- contact
profilometry to analyze pits
and wear scars on worn
surfaces after four-ball tests.
What inspired that work?
How do you benefit from
these presentations?
NDA: We benefitted by getting
a better understanding of
what was really going on at

the surface of a lubricated
contact. Before we did this
work, I relied on SEM images
to analyze wear on bearings,
gears, and other components
from customer application
testing.
We were puzzled because
sometimes we tested
formulations and obtained
wear scars that appeared to be
small when we looked at them
under a microscope in 2D, but
they performed worse than we
expected in application testing.
In some cases, the performance
of a certain formulation was
worse than that of other
formulations with wear scars
that were 10–15% larger
(wider).
I often thought to myself that if
we could look at the depth of a
wear scar, then we might have
more information that would
tell a different story, but we
didn’t have that ability in the
lab at the time.
In 2015, Nye bought a
profilometer, and we started
analyzing 4-ball wear and
SRV test specimens to obtain
3D data to complement the
traditional 2D measurements

historically done by the
industry. This work quickly
branched out into analyzing
specimens from the various
testing rigs in our applications
laboratory.
NLGI: Might profilometry
be developed for an ASTM
or other standard test for
lubricants?
NDA: I think it definitely could
be, but there are no plans to do
so at this time. It typically takes
several years to complete an
approved test method.
NLGI: Do you have any tips or
suggestions to help scientists
and engineers put together a
presentation?
NDA: Years ago, I attended a
training course on this very
topic. It was taught by Debbie
Fay, and she has a book called
“You Nailed It”, which I highly
recommend.
There were three key
takeaways from this course
and book. The first takeaway
is to have 3–4 bullet points
per slide and to be concise as
possible when writing each
point, as they are there for

Profilometer data reveal the depth (indicated by color) and details about the shape
of wear scars on test pieces from 4-ball friction and wear and other tests. (Photo
courtesy of Nye Lubricants, Inc.)
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you to remember what to say
(not to read verbatim) to your
audience.

the presentation and am well
prepared, and I just take a deep
breath and go!

Second, use animation to
highlight the main conclusion
(and use a different color
than the color of your bullet
points). This will help get
your message across to the
audience when discussing
your results.

I tell myself that I have
practiced the presentation
and am well prepared,
and I just take a deep
breath and go!

Finally, make sure you practice
the presentation a few times
before you give in front of an
audience. It is important that
you know the story that you
are going to convey to your
audience.
Nicole’s Presentation
Pointers
• Use 3-4 concise bullet
points per slide
• Use animation and
different colors to highlight
your main conclusion
• Practice your
presentation before your
give it in front of an
audience
NLGI: Do you feel
nervous before you give a
presentation? How do you
handle “jitters” before a
presentation?
NDA: Usually I feel nervous
for the first 1–2 minutes, but
as I get into the presentation,
the “butterflies” go away. I tell
myself that I have practiced

opportunities range from
networking and incredible
educational opportunities to
learn from experts currently
working in the field, to
attending the technical
presentations to stay current
on the latest technology, to fun
family-oriented events.

Grease Industry
NLGI: What do you think
about the position and future
of the global lubricating
grease industry?
NDA: The future should remain
robust, as there will always
be a global demand for high
performance greases. The
application demands will shift
as technologies change, but
high quality grease will always
be needed.
NLGI: Which new or future
applications show particular
promise for the grease
industry?
NDA: EV’s and other
applications requiring lubes
that provide low friction and
long service life are important
to the grease industry. I expect
that there will be a greater
focus on sustainability in
applications to reduce costs
and have a positive impact on
the planet.
NLGI: Why do you attend
NLGI Meetings?
NDA: I believe it provides
value to the members; the

Nicole and her husband, Josh, hiking at
Buttermilk Falls in Upstate NY.
(Photo courtesy of Nicole D’Ambrosio)

Perspectives
NLGI: What kinds of activities
do you and your family
enjoy?
NDA: My husband, Josh, and
I enjoy playing tennis against
each other and as a doubles
team. (We met while we were
playing in USTA tournaments!)
We are both very competitive
on the court, but that ends
when we walk off the court. I
also enjoy gardening, cooking,
yoga, adding to my wine
collection (my husband jokes
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SHELL GADUS S3 V220C 2

NOW HPM AND GC-LB CERTIFIED.
SHELL GADUS S3 V220C 2 – A HIGH PERFORMANCE MULTIUSE (HPM) CERTIFIED GREASE.
Shell Gadus S3 V220C 2 is now approved against the HPM certification and is the first grease to hold both the
HPM and GC – LB certifications. In addition to the HPM core certification, Shell Gadus S3 V220C 2 also obtained
the +HL tag for enhanced level of performance in the heavy load carrying capacity category. As a result of this dual
certification, Shell Gadus S3 V220C 2 has become one of the most versatile, high-performance lubricating greases
available in the market.
Shell Gadus S3 V220C 2 is a premium multi-purpose grease based on high viscosity index mineral oil and a lithium
complex soap thickener. It contains the latest additives to offer excellent high temperature oxidation performance and
other additives to enhance its anti-oxidation, anti-wear and anti-corrosion properties. Shell Gadus S3 V220C 2 grease
is especially suitable for bearings operating at high temperature and under load.

In addition to providing premier lubricating products, Shell Lubricant Solutions is an expert services partner that
looks beyond our high-performance lubricants for opportunities to deliver more value in a way that maximizes
profits and minimizes negative impact. Our Services offering includes Oil Condition Monitoring, Operational
Services, and Technical Advice portfolios for end-to-end, custom solutions for your business.


Our Oil Condition Monitoring portfolio includes off-site, on-site, and real-time oil analysis.



Within our Operational Services portfolio is a suite of equipment commissioning, reliability, and industrial
services delivered through a third-party network of approved, industry-leading service providers.



Additionally, our team can offer a variety of value-added advisory and training services related to lubrication
management, storage, and handling.

To learn more about Shell Lubricant Solutions
products and services, please visit our website:
www.shell.us/lubricants

© SOPUS Products 2021. All rights reserved. CS17495-01
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NLGI: Do you have any
thoughts about balancing
your career and family/
household?
NDA: At home, I try to stay
organized and make a list of
what needs to be done each
week, and I try to plan out
meals for the week ahead of
time. I think it’s also important
to set time aside each week
to do something fun with my
family.
Nicole and Josh relaxing after playing tennis. (Photo courtesy of Nicole D’Ambrosio)

that most women buy shoes
or purses, but I buy bottles
of wine), and spending time
outdoors. We enjoy playing
board games with my niece and
nephew.
NLGI: Please tell us a little
about your trip to Venice!
NDA: My husband, Josh, and I
did a two-week tour of Italy in

October 2018, spending time
in Venice, Florence, Pisa, and
Rome. We really enjoyed our
time in the Tuscany hill towns
of Sienna and San Gimignano,
as there is so much rich
architectural history to enjoy
throughout Italy. The food and
wine was amazing and we can’t
wait to go back and explore
the Amalfi coast, Sorrento, and
southern Italy.

Nicole with her husband, Josh, enjoying a gondola ride in
Venice. (Photo courtesy of Nicole D’Ambrosio)

NLGI: If NLGI members travel
to your area, do you have any
suggestions for fun things to
do?
NDA: Fairhaven is a small
town located on the shore of
Buzzards Bay on the South
Coast of Massachusetts. For
two centuries, Fairhaven (and
neighboring Bedford, MA) were
centers of whaling, fishing ship
building. In addition to Nye,

During the COVID-19 pandemic last summer, Nicole celebrated her
birthday with (from left to right) her husband, Josh, her parents
(standing), her brother Shawn, and her niece, Julia, and her
nephew, Zachary. It was Zachary’s idea to wear birthday hats as
masks so they could take a photo of the family. (Photo courtesy of
Nicole D’Ambrosio)
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Fairhaven is home to the Acushnet Company,
which manufactures Titleist golf balls and golf
clubs.
In the summer, there are a lot of great beaches
to enjoy on Cape Cod. There are several historic
museums, the Myles Standish State Forrest (if
you like camping or hiking), and zoos. Visitors
can catch a Cape Cod League baseball game at
one of the 12 different towns that each have a
team.
Fairhaven is approximately a one-hour drive
south from Boston, a half-hour drive east of
Providence, RI and 60 minutes away from Cape
Cod. Cape Cod is a peninsula with 40 miles of
seashore, bike trails, whale-watching tours
by boat, and a drive-in theater and mini golf
course. In the town of Sandwich, visitors can
enjoy the Glass Museum , the Heritage Museum
and Gardens, and the Josiah K. Lilly III Antique
Automobile Collection.
This interview series, started in 2019 by Dr.
Moon and Dr. Shah, gives NLGI members a bit of
insight into the professional and personal lives
of their colleagues, developments in the grease
industry, and the role of NLGI worldwide. If you
would like to suggest the name of a colleague
for an interview (or volunteer to be considered
as a candidate), please kindly email Mary at
mmmoon@ix.netcom.com or Raj at rshah@
koehlerinstrument.com.
Dr. Mary Moon is Technical Editor of The NLGI
Spokesman. She writes scientific and marketing
features published in Lubes’n’Greases and
Tribology & Lubrication Technology magazines,
book chapters, specifications, and other
literature. Her experience in the lubricant
and specialty chemicals industries includes
R&D, project management, and applications
of tribology and electrochemistry. She served
as Section Chair of the Philadelphia Section of
STLE.
Dr. Raj Shah is currently a Director at Koehler

Instrument Company and was an NLGI board
member from 2000 to 2017. A Ph.D in Chemical
Engineering from Penn State University and
a Fellow from the Chartered Management
Institute, London, Dr. Shah is a recipient of the
Bellanti Sr. memorial award from NLGI. He is an
elected fellow of NLGI, IChemE, STLE, INSTMC,
AIC, NDAI, Energy Institute and the Royal
Society of Chemistry. A Chartered Petroleum
Engineer from EI and a Chartered Chemical
Engineer from IChemE, he is currently active on
the board of STLE and on the advisory boards
of the Engineering Departments at SUNY Stony
Brook, Hofstra University, Auburn University and
Pennsylvania State University.

Additive
Solutions for
EVERY
Challenge
Technical Assistance • Logistics & Distribution • Marketing Assistance

MidContinental Chemical Company,
Inc.’s portfolio of additive products can
help you meet the latest performance
requirements for extreme pressure,
wear protection, corrosion inhibition,
extended grease life, energy efficiency
and more—bring us your toughest
challenges, we’ll provide the best
solutions.
www.mcchemical.com | 877.862.2436
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NLGI Interviews Dr. Tarunendr Singh
Deputy General Manager-R&D
Bharat Petroleum Corporation Limited
Mumbai-400015, India
and Senior Vice President, NLGI India Chapter
By Mary Moon and Raj Shah

The terms “lubricants”,
“lubrication” and “tribology”
have been part of the life of Dr.
Tarunendr Singh since 1986. To
learn about his storied career,
his insights about working
in Customer Service and the
future of the lubricating grease
industry and get the scoop
about the NLGI India Chapter,
must-see places in India, and
two of his favourite books, read
on! (All images courtesy of Dr.
Tarunendr Singh)
Education
NLGI: Please tell us a little bit
about where you grew up.
DR. TS: Growing up was a
wonderful experience for me.
My father was working as
an engineer as a member of
the Civilian Defence for the
Military Engineer Services.
Their role was providing
infrastructure, such as roads,
bridges, and hospitals, to the

Indian Armed Forces. Since
he was transferred for his
job, we used to move around
with him in various parts of
the country, mostly in army
cantonment areas [permanent
military stations]. These areas
are always disciplined, wellmaintained, neat and clean,
and full of greenery. I met
people with different cultures,
languages, etc. Growing up in
cantonment areas has had a
positive impact on my lifestyle.
It has inculcated discipline
in me. I have made regular
exercise a part of my life
My parents always encouraged
me to continue with my higher
education. And I am highly
indebted to them.
My parents always
encouraged me to continue
my higher education. And I
am highly indebted to them.
NLGI: How did you develop
your interest in engineering
and science?
DR. TS: I happened to be
studious right from my school
days. Science, particularly

chemistry, used to fascinate
me. So, after my high school I
went ahead and pursued my
further studies in science. I took
Chemistry as the major subject
for my Bachelor of Science and
Master of Science degrees at the
university level.
NLGI: Did you study
lubrication or tribology?
DR. TS: After doing my college
studies in chemistry, I got
an opportunity to attend the
prestigious Indian Institute of
Technology at Banaras Hindu
University (BHU), Varanasi
(India) for my PhD degree in
the year 1986. There I was
introduced to lubrication and
tribology. I took up lubrication
technology as my research work
and completed my PhD degree.
During my PhD research at
BHU, I received a Research
Scholarship, a Junior Research
Fellowship and a Senior
Research Fellowship from
CSIR (Council of Scientific
and Industrial Research,
Government of India).
My PhD topic was “N and S
Heterocyclic Compounds and
Related Systems as Potential
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Extreme Pressure Lubricant
Additives”. My PhD work was
published in the best available
peer-reviewed tribology
journals. Since 1986, the terms
“lubricants”, “lubrication” and
“tribology” have been part of
my life.
NLGI: What was your favorite
course or professor?
DR. TS: My PhD guide
[advisor], the late Prof V K
Verma, was my favourite
professor and the best mentor
I have ever had. I was able
to shape my career in the
early days only because of his
positive mentoring.

NLGI: Have you received any
awards?
DR. TS: Yes, I have been very
fortunate to receive the Young
Scientist Project Award (1992)
from the Department of
Science and Technology (Govt.
of India), a Certificate of Merit
for a research paper from the
Institution of Engineers (199394), the Best Paper Award –
ISFL - 2006 and the NLGI-India
Chapter Long Service Award
(2011).
NLGI: What are your
contributions to professional
organizations apart from
NLGI-IC?

NLGI: Have you continued
your education?

Career

DR. TS: Yes, I have also earned
my MBA degree in Marketing in
the year 2008.

NLGI: How did you begin
your career?

NLGI: How many research
papers you have published?
DR. TS: During my three
decade long profession life
I have published and/or
presented more than 100
technical papers in peerreviewed journals and at
national and international
conferences. I was able to
publish papers in almost all
the leading peer-reviewed
lubrication and tribology
journals, and I gave
presentations at the leading
international conferences,
including Petrotech, NLGI, ICIT,
and ISFL.

DR. TS: I am actively involved
in formulating grease
standards as a convener for
the Bureau of Indian Standards
(PCD 25:3 – Lubricants and
their Related Products: Grease
Committee) and active member
for BIS PCD– 1 Committee
(Methods of Test for Petroleum,
Petroleum Products and
Lubricants). Both these groups
are responsible for finalising
product specifications,
improving test methods,
preparation of test protocols
etc. I took up a project to revise
the ISO 2137 test method, and
we did it successfully. As a
joint secretary of the Tribology
Society of India I am active in
organising various activities for
this organization.

Dr. Singh received the Long Service
Award from NLGI-IC during the 13th
Lubricating Grease Conference in 2011

DR. TS: Armed with my PhD
in lubrication technology I
started my career as Research
Officer at the Application
Research Laboratory at Balmer
Lawrie & Company Limited,
Kolkata (India) in the year
1991. In November 1992, I

R&D Centre – Bharat Petroleum Corporation Limited, Mumbai

moved to Mumbai (India)
for my new assignment as
Senior Officer-R&D at the
Research & Development
Centre of Hindustan Petroleum
Corporation Limited (HPCL).
At HPCL, I worked for 10 years;
during this tenure, I acquired
experience using various types
of grease development and
production equipment, from
pilot to plant scale (closed
and open kettles). I was also
able to hone my technical
skills by presenting grease
and oil developmental work
as technical papers in various
national and international
conferences and publishing
my work in peer-reviewed
journals. Then I joined Bharat
Petroleum Corporation Limited
in August, 2002.
NLGI: Please tell us a little
bit about Bharat Petroleum
Corp. Ltd.
DR. TS: A Fortune Global 500
Company, Bharat Petroleum
is the 2nd largest petroleum
marketing company of India. It
is one of the premier integrated
energy companies in India,
engaged in the refining of crude
oil and marketing of petroleum
products, with a significant
presence in the upstream and
downstream sectors of the oil
and gas industry.
Bharat Petroleum’s Refineries
at Mumbai and Kochi and
subsidiary Bharat Oman
Refineries Ltd., at Bina,
Madhya Pradesh, have a joint
refining capacity of around

37 MMTPA. Its marketing
infrastructure includes a
network of installations,
depots, retail outlets, aviation
service stations and LPG
distributors. Its distribution
network comprises over
19,000 retail outlets, over
6,100 LPG distributorships,
733 lubricant distributorships,
123 POL storage locations, 53
LPG bottling plants, 60 aviation
service stations, 3 lubricant
blending plants and 4 crosscountry pipelines.
With a focus on sustainable
solutions, the Company
is developing a vibrant
ecosystem. Bharat Petroleum
has been partnering with
communities by supporting
innumerable initiatives
primarily in the areas of
education, water conservation,
skill development, health,
community development,
capacity building and employee
volunteering. With ‘Energising
Lives’ as its core purpose,
Bharat Petroleum’s vision is
being a global energy company
while leveraging talent,
innovation and technology.

NLGI: What was your first job
at BPCL?
DR. TS: When I joined the R&D
Centre of Bharat Petroleum
Corporation Limited (BPCL),
Mumbai as Manager-R&D, I
was given responsibilities for
the development of greases and
rust preventives oils along with
R&D administrative activities.
In the year 2006 I started a
new job as Manager-Customer
Services, which included all the
activities of Technical Services
in the Lubes SBU.
During my Technical Services
tenure, I provided technical
support to customers on
our full marketing range of
lubricating oils and greases
along with coordination
of field trials and various
value added services, such
as lubrication surveys and
solutions for complaints,
condition monitoring, product
establishment and technical
presentations at customer
premises.
During my Technical Services
stint I moved from my role as
Manager-Customer Services

Dr. Singh’s Team – Navneet, Debashis (R&D Head), Tarunendr and Vishal
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to Senior Manager-CS, Chief
Manager-CS and later worked
as Deputy General ManagerCS. In the year 2019, I moved
to R&D as Deputy General
Manager-R&D.
NLGI: What are your current
responsibilities?
DR. TS: Currently my team
is responsible for developing
greases and rust preventive
oils and products and
services for the cement and
sugar industries along with
coordination activities for the
department. My job is to offer
the resources and support for
my team members so that they
can do their best work.

open pilot kettle to check the
performance of the developed
product. After meeting all the
set limits, we used to make the
new product in a 50 kg pilot
plant kettle. After exhaustive
testing and full satisfaction, we
made the commercial batches
in open as well as closed

(pressure) kettles to check the
feasibility at plant level.
I handled and used all types of
lubricant testing equipment,
from simple quality control
test equipment to the newest
tribological, analytical and test
rigs.

DESIGNERS &
MANUFACTURERS OF

PROCESS
KETTLES
FOR THE PRODUCTION
OF INDUSTRIAL GREASES

NLGI: Can you please tell
us about your key areas of
interest?
DR. TS: My work mostly
revolves around two basic
lubrication subjects. One is the
development of grease and
industrial specialty lubricants.
The other is studying and
developing novel extreme
pressure (EP) additives for
lubricating oils and greases by
using advanced analytical and
tribological equipment.
NLGI: Have you worked
‘hands-on’ in a grease lab or
plant?
DR. TS: Yes, I started learning
grease making by developing
grease in a beaker with spatula
on an electric hotplate. The
next step was to use a 5 kg

PATTERSON
INDUSTRIES

CANADA

"The Process Equipment People"

A D i v i s i o n o f A L L - W E L D C O M P A N Y L I M I T E D • Engineers Since 1920
49 PASSMORE AVE • SCARBOROUGH (TORONTO), ONTARIO M1V 4T1 • TEL: (416) 694-3381 • FAX: (416) 691 2768
E-MAIL: process@pattersonindustries.com • WEB: www.pattersonindustries.com
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Additionally, I was very lucky
to work in technical services
and have the opportunity to
closely monitor field trials and
condition monitoring for our
various lubricants in different
industries, such as steel,
cement, power, and sugar.
NLGI: What are some pros
and cons about working in
Customer Service?
DR. TS: Customer Service is an
integral part of every industrial
enterprise and a backbone
for every business. Customer
Service is a host of support
services designed to meet
customer’s business needs
(present and future) and help
them in effectively managing
their operations to maintain
high-quality performance while
controlling operational costs. It
also designed to help business
development through market
expansion.
There are many pros and cons
of working in customer service,
particularly in the lubricant
industry.
There are many pros and
cons of working in Customer
Service, particularly in the
lubricant industry.
Pros
•

•

Working in the Customer
Service area gives you an
opportunity to improve
your knowledge about
the products and their
application areas.
You will develop problem

•

•

solving skills, which leads to
a lot of recognition by both
your customers and parent
company.
You can develop
interpersonal skills, which
is an opportunity for
personal growth.
As a Customer Service
representative, you carry
an ample amount of
responsibility in ensuring
that your customers stay
satisfied.

Cons
•

•

•

Customer Service is
a very tough job with
irregular working hours,
as customers want your
help anytime 24x7 because
lubricant failure and
equipment shutdowns are
very critical, particularly for
major industries such as the
metal industry and power
plants.
Irregular work hours can
be very stressful for some
people. It can also be
stressful if you don’t have
enough technical skills
to discuss problems, and
this may affect your career
growth.
Stress, irregular working
hours and time spent away
from the family may affect
your personal life.

NLGI: How have you helped
your customers?
DR. TS: Products come in a
variety of forms, have different

characteristics, do a host of
jobs and translate into money
at the end. Knowledge helps
you to identify potential
applications, equipment and
in many cases, an off-the-shelf
solution to a number of issues.
Knowledge about your own
products as well as those
of your competitors, along
with the associated rules
[standards, specifications,
regulations] increases the
confidence of customer and
their trust in you, which gives
you an edge over others.
Having the desired product
knowledge and the ability to
address the issue retains the
customers.
Having the desired product
knowledge and the ability
to address the issue retains
the customers.
NLGI: How have you helped
your Company?
DR. TS: Business growth
due to enhanced customer
satisfaction, which is one of
the measures of company
goals. Also, I have helped the
parent company to improve
the performance level of
some the lubricants to suit
application needs.
NLGI: Do you have any
advice or suggestions
for working in customer
service and working with
customers?
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DR. TS: Most of the people who
work in customer service in
the lubricant industry have an
engineering background. My
advice to them is to obtain a
complete product knowledge
to understand the correlation
between the physico-chemical
characteristics and the
performance parameters. Keen
observation of the application
details, such as temperature,
speed, load, water ingress,
and dust/dirt, contamination
and their effect on lubrication
are necessary for solving
problems in the field and give
suitable solutions for customer
satisfaction. And last but
not the least, approach any
problem with an open mind.
Approach any problem with
an open mind.
Grease Industry
NLGI: What are your thoughts
about the lubricating grease
industry in India? What do
you think about its future?
DR. TS: I think the global as
well as Indian grease industries
are stable, and I do not see
many changes in the future
except for the emergence of
new and superior polyurea
greases in the EV area and
for industrial applications.
Alternatives to Group I base
oils, which are suitable for
grease making, are already
being looked into in the event
that many refineries stop the
production of these base oils.

I think that we are going to
continue to see a trend from
lower to higher performance
grease thickener
technologies.
We need to promote the
performance of grease with
the help of application-linked
and test rig data and use real
field trial results to educate and
convince OEMs and end users
about the full value that grease
and give more precise and
faster product development
cycles.
In India, approximately
140,000 MT of greases are
produced per year, and
approximately 85% of the
greases produced are based on
lithium and lithium complex
soaps. LiOH is imported into
India, and its price is highly
volatile. It is very difficult to
replace lithium soaps, but
“the need of the hour” is to
replace lithium soap with other
thickeners that will perform
the job of lithium. Our first step
in this direction was to revise
Indian standards from lithium
base soap to any type of soap
that can be used to meet the
requirements of multipurpose
greases for automotive and
industrial applications.
In India, approximately
140,000 MT of greases are
produced per year, and
approximately 85% of the
greases produced are based
on lithium.

For continued infrastructure
development, greases will
be needed for the mining
activity, cement, and steel
sectors. These industries will
have growth opportunities for
greases.
I hope that in the future,
customers will be demanding
better services from the
suppliers of the products
along with long-life/high
performance greases. The
services may include online
monitoring of the system/
product and quick corrective
action to help the user/
maintenance engineer to
prevent unplanned downtime.
In the near future, we can see
more demand for electric and
hybrid vehicles. The Indian
government is pushing the
introduction of electric and
hybrid vehicles in the next
few years to reduce pollution,
which is a major concern in
some of our metro cities.
NLGI: Are there new or future
applications of greases?
DR. TS: There may be a
reduction in demand for
automotive lubricants, as IC
engines may be gradually
phased out, but industrial
lubricants will not see much
change in the days to come.
In the future, applicationoriented greases for wind
turbines, solar cells, electric/
hybrid vehicles and other
applications requiring low
friction and long part life
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will be in demand. The focus
will be on energy efficiency
and longer part and grease
life to save money as well as
save the planet. I can also
foresee greater demand for
environment friendly and food
grade greases.
NLGI: Are there new
chemistries for greases?
DR. TS: New non-lithium
grease chemistries are likely to
emerge due to the diversion of
lithium for batteries and other
industrial applications. New
mixed-base grease chemistries
and polymer-based greases
for low-end applications may
emerge as alternatives to
some of the existing grease
chemistries.
There may be an increasing
demand for greases fortified
with nanoparticle technologies
and greases thickened with
polymers.
Another opportunity is to
develop new innovative
thickeners with suitable base
oils and additives to withstand
the severe operating conditions
in modern machineries and
equipment.
NLGI: Are there new tests and
specifications for greases?
DR. TS: In India, the
specification for EV greases
is still open and not yet
confirmed. The new
specification for EV greases
may require many features,

such as low noise, low friction,
performance at high speeds,
compatibility with materials,
thermal stability and low
viscosity fluids along with fillfor-life or long service life.
The development of new
specifications will introduce
new test requirements, and
tribologists always keep pace
with the new tests needed for
helping the grease developers
to design new lubricants.

efforts of the late Dr C V
Chandrasekharan and Sri V N
Sharma of Balmer Lawrie &
Co. Ltd, and Dr A K Bhatnagar
of the Indian Oil Corporation
Ltd along with NLGI. Currently
we have 22 members in the
board of NLGI-IC. Its HQ is at
the R&D Centre of the Indian
Oil Corporation Ltd, Faridabad,
India.

NLGI: Do you have a favorite
grease chemistry or grease
test?
DR. TS: The grease that suits
the application and provides
a solution to the customer is
my favourite grease chemistry.
Definitely, different grease
chemistries are required
for different application
conditions.

Dr. Singh at the 1st Lubricating Grease
Conference of NLGI-IC, Nainital, 1999

NLGI: Please tell us about the
Meetings, Courses and other
activities of NLGI-IC.
DR. TS: NLGI-IC supports
industries with different
activities in line with its parent
body NLGI. The activities are:

NLGI: Please tell us a little bit
about the NLGI India Chapter.

• Lubricating Grease
Conference – We held our 1st
Lubricating Grease Conference
in the year 1999 at Nainital.
Every year, we organize a
conference; thus far, we have
organized 23 conferences
across India. Generally, we
select exotic locations for our
conferences.

DR. TS: I have been associated
with the NLGI-IC since its
start (1997). The Chapter was
formed through the constant

Our conferences are well
organized with planned
technical sessions and cultural
evening programs such

Dr A K Bhatnagar (Former DirectorR&D) of the Indian Oil Corporation Ltd,
founding President, NLGI-IC and Dr. Raj
Shah, NLGI

NLGI-India Chapter
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as the culture of different
regions of India with local
cuisine and sightseeing.
Conferences are popular
because they offer technical
inputs and networking. Many
foreign delegates attend
these conferences. All stake
holders are on a common
platform to exchange their
ideas and information on new
developments, equipment,
additives, packaging material,
etc. The conferences are
organized by oil and greases
companies under the aegis of
NLGI-IC.
The most recent NLGI-IC
physical conference was
organized at Indore in 2020.

In 2020, then NLGI President Joseph
Kaperick addressed the NLGI-IC
Conference in Indore, India

Sport Activities at the NLGI-IC Meeting (Indore, India, 2020)

• Grease Education Courses
– Every year, we organize one
residential education course
(to date, 22 education courses).
These courses are designed
to impart knowledge on the

Cultural Evening Program at the NLGI-IC
Meeting (Indore, India, 2020)

importance and intricacies of
greases and their proper use
and applications.
In past we have organized
courses for different industries
– steel, cement, sugar, textiles,
automotive, etc. The response
to such courses has been very
encouraging, and participation
in these courses had grown
over the years. These industry
specific courses are organized
at locations near the relevant
industry. We also plan half-day
visit to the specific industry
to show the participants
actual working and usage of
lubricants.
• Indian Standards - NLGI-IC
provides constant support in
formulating Indian Standards.
• Greasetech India – We
publish a quarterly journal,
which includes papers
presented at the annual
conference and other research
papers.

NLGI-IC Board Meeting (Indore, India, 2020)

• Round Robin Tests - We
have conducted five round
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Participants from Education Course organized for Textile & Engineering Industries along with Dr Anoop (2007)

robin tests at the laboratories
of industrial members.
• Research Project: Future
Plan – NLGI-IC plans to
institute an NLGI-IC Fellowship
for basic/applied research to
support a research project at a
recognized academic institute.

Grease Conference on a virtual
platform during February
2022. This year we will also
organise our 23rd Grease
Education Course, again on a
virtual platform. We will also
conduct round robin tests.

IC. Then, in the year 2012, I
became Secretary, and after
that, Vice President. I am
now serving as Senior Vice
President of NLGI-IC. I am also
an Editorial Board Member of
our GreaseTech India journal.

In 2022, we will hold our
24th Lubricating Grease
Conference in February and
our 23rd Grease Education
Course. Both will be virtual.

NLGI: How have you
benefitted by attending NLGI
India meetings?

NLGI: How did you become
involved in the NLGI India
Chapter?
Officers and representatives at the
NLGI-IC Meeting (Indore, India, 2020):
Jim Hunt (current President, NLGI),
Dr Anoop (Vice President, NLGI), Dr
Ruiming “Ray” Zhang (NLGI), Crystal
O’Halloran (NLGI), Joseph Kaperick
(NLGI), and Terry Dicken, (Chairman,
ELGI)

NLGI: What is on the 2022
calendar of the NLGI India
Chapter?
DR. TS: We are planning to
organise our 24th Lubricating

DR. TS: I started my career as
a grease scientist; therefore,
I was invited to the very first
meeting of the NLGI-IC. I have
been associated with the NLGIIC since its inception (1997)
and contributed technical
papers for conferences,
presentations at grease
education courses, and helped
organize grease conferences.
In the year 2005, I became
a board member of NLGI-

DR. TS: I got immense
exposure towards new
technologies as well as cordial
relations with wide diversity
of technocrats, scientists and
grease manufacturers.
NLGI: Why are NLGI and
NLGI-IC important?
DR. TS: NLGI and NLGI-IC
are great organisations in the
field of lubricating greases.
Both organizations provide
opportunities for educating
delegates/participants about
greases and associated
products, especially through
Education Courses and Annual
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Conferences. They offer
platforms for presenting new
developments and technologies
to the industry.
• NLGI provides opportunities
for delegates to share
their knowledge through
technical articles in The NLGI
Spokesman, presentations
at annual meetings, and
participation in working
groups. Recently, NLGI
formulated a new highperformance multipurpose
grease specification for
industry, which will help
customers to choose better
product for their applications.
• NLGI-IC supports industries
with different activities in
line with its parent body,
NLGI. The Chapter organizes
an annual grease conference
and education course to
impart knowledge about new
developments and provides
stake holders with a common
platform to exchange their
ideas and information on new
developments, equipment,
additives, packaging material,
etc. NLGI-IC also provides
constant technical support
in formulating Indian
Standards and carries out
round robin tests among
industry members to check the
accuracy of equipment used by
industry members as well as
performance of products.
NLGI: Have you attended an
NLGI Meeting in the US?

DR. TS: Yes, my first NLGI
Meeting was 62nd NLGI
Meeting in the year 1995.
The following papers were
presented during the NLGI
Meetings:
1. Tribological Studies
of Substituted
2,4-Dithiomalonamides
in Aluminium Complex
Grease. 62nd NLGI Meeting,
Jacksonville, Florida, 1995.
Published in The NLGI
Spokesman 60(9) (1996)
14-19.
2. Synthetic Shear Stable,
Water Resistant EP Grease
Composition. 73rd NLGI
Meeting, Orlando, 2006.
Published in The NLGI
Spokesman 71 (3) (2007)
8 - 11.
3. Synthesis and Performance
Evaluation of Magneto
Rheological (MR) Grease.
74th NLGI Meeting,
Scottsdale, Arizona, 2007.
Published in The NLGI
Spokesman 71 (10) (2008)
10 - 21.

Lisa Tocci (LNG Publishing Co.)
and Dr. Singh at the 62nd NLGI
Meeting, Jacksonville, Florida,
1995

I have also attended NLGI
Meetings on behalf of the
President of NLGI-IC in the
year 2013 (80th NLGI Meeting,
Tucson, Arizona) and 86th
NLGI Meeting at Las Vegas
(2019); I gave presentations
about NLGI-IC activities during
these meetings.
Perspectives
NLGI: Please tell us about
your family.
DR. TS: My wife, Vandana,
and I have been married
for 25 years. We have two
children. My daughter,
Shambhavi, has completed
her B Tech in Electronics and
Communication Engineering,
and she is currently pursuing
her PGDBA (Post Graduate
Diploma in Business Analytics)
from the Indian Institute of
Management, Kolkata. My
son (Utkal) is pursuing his
graduate studies in Mechanical
Engineering at BITS, Pillani
(India).

Vandana (wife), Utkal (son), Shambhavi (daughter)
and Tarunendr

- 41 NLGI Spokesman | VOLUME 85, NUMBER 5 | November/December 2021

NLGI: Do you have time to
be involved in family or
volunteer activities?
DR. TS: I generally spend my
available time with my family
members and also regularly
visit my native place to meet
relatives.
NLGI: Where is your favorite
place to travel?
DR. TS: Although I have visited
many places in India from
south to north, far east and
even deserts in Rajasthan, I
like Uttarakhand the most,
and I love to go there again
and again. Uttarakhand is an
Indian state at the foothills of
the towering Himalayan peaks.
It is full of unspoiled natural
beauty, ancient holy places,
mountains, forests, and valleys,
which makes it a great place to
explore. Some of the places we
like most in Uttarakhand are:
• Ancient Haridwar (also called
“Gateway to God”) is one of the
holiest and oldest living cities,
adjacent to the holy Ganges
River. During evening hours,
you can witness the Ganges
Atari, and you can also take a
dip in the holy waters of the
fast flowing River. It is said that
by taking a dip, the water can
wash away your sins!!
• Rishikesh is another holy
place to visit here. It is known
as the birthplace of Yoga. Here
you can do meditation and
yoga. You can also learn about
other aspects of Hinduism at

the various ashrams and yoga
institutes.
• The Char Dham (four
temples) marks the spiritual
source of four holy rivers:
the Yamuna (Yamunotri),
the Ganges (Gangotri), the
Mandakini (Kedarnath), and
the Alaknanda (Badrinath).
We consider a pilgrimage to
the Char Dham to be very
auspicious.
• The Nainital and Mussoorie
are two hill-top stations that
can be enjoyed in the summer
season. Both destinations are
full of picturesque beauty of
snowy mountain peaks, lakes,
forests, waterfalls etc. and offer
a superb view of the Himalayas.
Many other places, such as
the Jim Corbett National Park,
Chamoli, Dehradun, Ranikhet,
and Almora also offer stunning
views and breathtaking
landscapes for an absolutely
amazing and relaxing holiday
experience.
It is the spirit of the Indian
tradition and culture to
welcome our guests.
NLGI: If NLGI members
travel to Mumbai, do you
recommend special things to
do and places to visit?
DR. TS: I wish to quote one of
the most famous saying in India
‘Atithi Devo Bhava’ – it means
‘Guests are Like God’. It is the
spirit of the Indian tradition
and culture to welcome our
guests.

With a view to show our
important places to Indian and
overseas delegates, we have
started taking the delegates
at NLGI-IC Meetings on
sightseeing trips during the
conference. We allocated an
additional day to visit Amritsar
and showed our visitors some
places in and around the city.
India is one of the oldest
civilisations in the world with
a rich heritage and diversified
attractions. Different
places in India entertain
tourist by natural wonders,
tranquil places, history and
architecture, language and
traditions, spirituality, etc.
The north of India has the
Himalayas, while the south
of India borders the Indian
Ocean. The Thar Desert, in the
west of India, is world’s 7th
largest desert. And northeast
India is one of the most
culturally diverse regions in
the world.
The best time to visit India
is from November to March.
You can start with Mumbai,
which is one the busiest cities
of the world, and also called
“the city of dreams”. There you
can visit the Gateway of India,
Elephanta Caves, Taj Palace
heritage hotel, Marine drive,
colonial era architecture of
South Mumbai, art galleries,
etc.
From Mumbai, you can go to
Goa to enjoy the refreshing
beaches. Then, you can go
south to Hampi (UNESCO
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World Heritage Site) and
beautiful Kerala, known as “the
gods’ own country”.
Or, you can go north to
Rajasthan where you can visit
historical palaces and forts,
sand dunes at Jodhpur, and on
to Delhi, site of much art and
architecture, such as the India
Gate, Red Fort, Lotus Temple,
and Qutub Minar..
Agra is very near to Delhi,
where you can see the Taj
Mahal, a masterpiece of the
world’s heritage. You can also
visit Uttarakhand (natural
beauty and the holy temples
of Rishikesh, Haridwar, and
Nainital, Mussoorie, and
Varanasi (the oldest city in the
world), holy temples and the
holy Ganges riverfront.

The Ganga Aarti in Varanasi are Hindu
religious rituals in India performed
every evening as a part of puja (prayer)
at the Ganges River

Hampi is an ancient village in southern
India. It is a UNESCO World Heritage
Site.

I am sure every visitor will
cherish memories of the
diversified culture, food, rich
traditions and heritages of
India for a long time.
Two of my favourite books
are IKIGAI and The Road
Less Travelled.
NLGI: Please recommend
any of your favorite books
or technical journals to NLGI
members.
DR. TS: Two of my favourite
books (non-technical) are
‘IKIGAI’ and ‘The Road Less
Travelled’.
• Ikigai was written by Hector
Garcia and Francesc Miralles.
It is about the Japanese secret
to a long and happy life and
how we can develop the mind
set and habits that help us
find and live our best life.
Various aspects of our lives are
addressed in this book, such as
the importance of friendships,
the reason for living and
finding a source of motivation.
The Authors also state that
avoiding stress is essential for a
healthy lifestyle. They attempt
to clarify how to continue to
have youthful thinking while

Residents and tourists alike enjoy the
refreshing beaches at Goa.

ageing. This book is truly
uplifting.
• ‘The Road Less Traveled’
written by M. Scott Peck, I can
say this is an extraordinary
book about life and the art of
living. It reveals the secrets to
fulfilling, healthy, meaningful
and lasting relationships.
The Authors really make you
see yourself and others in a
different light, and this helps
us learn how to distinguish
dependency from love, how
to become a more sensitive
parent, and ultimately how to
become one’s own true self. It
is a very interesting book, and
it will help to shape your vision
of Life!
I would also like to recommend
some very good technical
journals, such as The NLGI
Spokesman, Wear, STLELubrication Engineering,
ASME-Journal of Tribology,
Synthetic Lubrication, Tribology
International, and Lubrication
Science, for their references
and to gain knowledge about
the recent developments
and research in the field
of lubrication, greases and
tribology.
NLGI: If you could have
dinner with any three people,
living or deceased, who
would you choose and what
would be on the menu?
DR. TS: I am vegetarian and
like to dine on only simple
Indian foods. I wish to have
dinner with
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1. My late Father
2. My Mother and my Brother’s
family
3. My Friends from school days
I miss the time I spent with
them.
This interview series, started in
2019 by Dr. Moon and Dr. Shah,
gives NLGI members a bit of

insight into the professional and
personal lives of their colleagues,
developments in the grease
industry, and the role of NLGI
worldwide. If you would like to
suggest the name of a colleague for
an interview (or volunteer to be
considered as a candidate), please
kindly email Mary at mmmoon@
ix.netcom.com or Raj at rshah@
koehlerinstrument.com.

Dr. Mary Moon is Technical
Editor of The NLGI Spokesman.
She writes scientific and
marketing features published in
Lubes’n’Greases and Tribology
& Lubrication Technology
magazines, book chapters,
specifications, and other
literature. Her experience in the
lubricant and specialty chemicals
industries includes R&D, project
management, and applications of
tribology and electrochemistry.
She served as Section Chair of the
Philadelphia Section of STLE.
Dr. Raj Shah is currently a Director
at Koehler Instrument Company,
Long Island, NY where he has
lived for the last 25 years. An
active NLGI member and he
served on the NLGI board of
directors from 2000 to 2017. A
Ph.D in Chemical Engineering
from Penn State University and
a Fellow from the Chartered
Management Institute, London, Dr.
Shah is a recipient of the Bellanti
Sr. memorial award from NLGI. He
is an elected fellow by his peers
at NLGI, IChemE, STLE, INSTMC,
AIC, MKI, Energy Institute and
the Royal Society of Chemistry.
He has over 300 publications and
is currently an Adjunct Professor
at the Dept. of Material Science
and Chemical engineering, State
University of New York, Stony
Brook. Currently active on the
board of directors of STLE he
volunteers on the advisory boards
of several universities.
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The NLGI SPOKESMAN is pleased to announce the launch of a new section within its publication titled “VALUE
-ADD.” The theme of this new section is to highlight changes, advancements, best practices in lubrication and
maintenance, as well as challenges in the grease industry as they relate to customer centricity, general grease
issues, suppliers, supply chain, education and other non-traditional technical related topics that are current to
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Dr. Raj Shah, Mr. Blerim Gashi
Despite the current wide range of grease lubricating applications
(rolling bearings, plain type bearings, gears, joints, electric motors
and vehicles, heavy duty machinery) there remains an evident lack
of sufficient research aimed towards understanding the underlying
mechanisms of film formation, loss of film, and film separation [1].
Instead, a majority of tribological research of grease lubrication
focuses on overcoming challenges or shortcomings as a matter of
application parameters (adjusting speed, temperature, or contact load)
and the resulting performance outputs rather than the fundamental
mechanisms governing the inputs.
Numerous tools can be utilized in order to enhance these property
ranges and prevent lubrication failure, such as the incorporation of
nanoadditives or polymer additives, as well as the improvement of oil
distribution design, application frequency, and sealing performance in
preventing contamination.
Recent advances focused in the last three years have extended
the applicability of greases in extreme conditions. This article
will summarize the key findings and lessons within those research
advancements. Though these efforts have been fruitful, this area
of research remains a vital field for yielding further mechanical
performance and overall profits.
Grease Fundamentals
Grease lubrication is the process by which a semi-liquid lubricant
coated on a wide-variety of contacting surfaces reduces the mechanical
wear, coefficient of friction, and prevents premature failure of
machinery. Fundamentally, greases are complex semi-liquid lubricants
primarily consisting of a base oil (mineral or synthetic oil), a
thickening agent (metal soap), and various viscosity modifiers and/or
additives.
It is important to note that optimal utilization of greases relies on the
correct type of grease used for specific requirements. The many types
of greases consisting of various combinations of metal soap thickeners
such as lithium, aluminum, sodium, or even clay contain a wide variety
of temperature ranges, rust protection, and extreme pressure properties
which are well understood [2]. Table 1 displays an assortment of some
of the most common types of metal soaps utilized within industry
today, as well as the key characteristics and applications of each
respective thickener.
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Thickener Key Characteristics				Applications
Lithium
Good lubricity, shear stability,		
Bearings in automotive and
Soaps
thermal resistance, low oil			
industrial applications
		 separation
Calcium
Improved water resistance over the		
Used in applications up to 110 C,
Soaps
lithium greases, good shear			
bearings of water pump, wheel
		Stability					bearing, and agricultural vehicles
Sodium
High dropping points (~ 175C), good Bearings in aerospace, wheel
Soaps
shear stability and lubricity			
bearings, universal joints, and
								axle journal boxes
Aluminum Excellent oxidation resistance, good		
Vibrating screens, elevator drive
Soaps
water resistance				
motors and governors where reverse
								motion occurs, and large electric
								motors with bearings operating at
								high linear speeds
Table 1. Common organic soap greases, relative tribological and physical properties and common applications [3]

Better Decision-making in
Grease Selection
The most important concept
in effectively applying greases
is that there is no universal
grease which is adaptable to
all machinery environments,
and so different greases are
directly applicable to a select
few number of applications.
For example, calcium greases
withhold exceptional water
resistance, as the consistency or
viscosity does not change too
much upon exposure to water
such as in a steel, sugar, or paper
mill [3]. Meanwhile, sodium
soaps are particularly susceptible
to water contamination but
are great alternatives for high
temperature applications due to
a dropping point of ~ 175C in
addition to heavy machinery with
characteristic shear stability [3].
Another type of grease rising in
popularity are polyurea greases,
which are characterized with
high shearing stability, strong
water resistance, and a dropping

point of ~ 180C. A comparative
study indicates that polyurea
greases consist of superior
lubrication and corrosion
resistance as compared to the
more popular lithium complex
greases [4]. Nonetheless, the
most effective method towards
preventing application issues
lies in enhancing the quality
of specification and choosing
the correct grease for the type
of bearing, engine, motor, or
conditions. Thereafter, additives
may be employed to further
improve grease properties such
as dropping point, thermal
resistance, rust inhibition, and
wear resistance.
Further Understanding of
Overheat Conditions
Among the application of
greases in metal contacting
surfaces such as rolling bearings,
gears, joints, and couplings, there
are numerous common symptoms
of lubrication failure. Namely,
overheating, rusting, formation

of unwanted deposits at high
temperatures, surface wear, and
rough running each indicate a
fault in the grease’s properties or
method of lubrication which is
causing failure [5].
Overheating of these contact
surfaces can be a result of either
over-packing the tribopairs or not
providing enough lubrication.
Over-packing or over-greasing
is particularly detrimental when
considering the initial stages
by which grease lubrication
occurs. In this churning stage,
an excess of grease flow which
is responsible for a peak in
temperature creates a fully
flooded lubricant film [6]. Even
if excessive operational heat
does not represent an immediate
mechanical concern for the
machinery, overheating can
lead to a multitude of additional
problems with lubrication
including oxidation, reduction
of film or viscosity, and grease
leakage or hardening [5].
On the contrary, inadequate
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lubrication frequency is an
intuitive cause to overheating,
as the starvation of proper
lubrication increases metal to
metal contact and thus produces
further heat generation [7].
Therefore, the proper amount
of grease must be retroactively
determined and the effect of
greasing frequency on machinery
must be evaluated in order to
circumvent these problems.
Higher Performance
Lubrication Systems
Although the lubrication of
separate parts such as rolling
bearings, gears, joints, and
couplings prove quite simple, the
consistent incorporation of grease
within a whole engine or motor
while maintaining sufficient
grease distribution can be quite
challenging. This process can
oftentimes require the design
of an intricate lubrication
apparatus employing special
types of lubricating techniques
including dip, injection, or spray
lubrication, or even a hybrid
combination of one or more
techniques.
Dip lubrication has been shown
to be most effective at speeds
<20 ms-1 and establishes a thin
coating of lubrication among
a majority of parts within the
engine [8]. Injection lubrication
is a more precise technique much
better suited for higher speeds of
up to 250 ms-1, directly targeting
parts of the engine or motor most
susceptible to lubricant starvation
and mechanical wear thereafter
[8]. Spray lubrication is another
notable technique employed with
both ester gear oils and greases

which have both shown increased
gearbox efficiency than dip
lubrication [9].
New Additive Technologies
Rather than altering the
tribological properties of the
grease by utilizing a different
base oil than the conventional
ones like standard synthetic
or mineral oils, additives have
proven to be exceptionally
effective at improving numerous
grease capabilities and overall
applicability.
Firstly, the coefficient of
friction of mineral oil upon
the incorporation of spherical
CuO nanoparticles at 0.2, 0.5, 1
wt.% with contact loading and
speed ranges from 147-392 N
and 0.5-1.5 ms-1 was reduced
by 37.9%, 42.9%, and 14.6%
[10]. Clearly, the increase of
CuO concentration within the
oil leads to a greater reduction
of coefficient of friction up to
a certain critical value. This
result is due to the presence
of agglomerated nanoparticles
at higher nanoparticle
concentrations, which can be
decreased by utilizing certain
surfactants such as oleic acid
to establish steric stabilization
greater than the electrostatic
force between the nanoparticles
[10].
The addition of other
nanoparticles including ZnO,
MoS2 [11], and WS2 [12] have
each shown effects on numerous
other oil properties such as antiwear performance and viscosity.
Extending these improvements
directly to greases presents
similar improvements, such as

reduced friction imposed during
the addition of 0.5 wt.% TiO2 and
0.5wt.% graphene + TiO2 at 10
and 20 N, respectively [13].
As aforementioned, the
presence of excessive heat can
be a compounding problem
for efficient lubrication of
machinery, most often causing
degradation of grease properties
and leading to lubricant failure.
As a result, the cooperation of
tribological and nanoparticle
research has recently focused
on expanding the thermal
capabilities of greases by
incorporating various additives,
especially for application in
electric vehicles (EVs) [14]. One
notable example involves the
addition of both multi-walled
carbon nanotubes (MWCNTs)
and graphene nanosheets
(GNS) in a 1:1 ratio at different
concentrations to formulate a
calcium nanogrease. Equipped
with a dropping point apparatus,
the researchers were able to
increase the dropping point
and thermal conductivity of the
calcium nanogrease by 30 and
153%, respectively [15].
Opportunities in Electrical
Vehicles
The advent of EV lubrication
introduces a whole new set of
relevant conditions, as lubricants
will be exposed to high operation
temperatures, high speeds,
electric currents and fields, as
well as copper parts commonly
found EVs [14]. Figure 1
displays the wide variety of
problems that can occur which
lead to bearing failure in an EV
[16].
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Figure 1. Depiction of bearing failures: Frosting and fluting [17], pitting [18], degradation of lubricant [19],
microbubble effect [20], electrowetting [21], spark tracks and welding [22]. Reproduced from [16].

An understanding of each of
these failure modes has prompted
the required improvement of
electrical properties in greases,
as each of these modes are
particularly attributable to the
presence of varying electrical
current amplitudes and electric
fields [16-22].
The most important tool
towards solving enhancing the
electrical properties of greases
once again heavily relies on
the effective incorporation of
certain additives. For instance,
the addition of functionalized
multi-walled carbon nanotubes
(f-MWCNTs) are especially
promising, as the presence of
a charged functional group
can enhance the electrical
conductivity of the nanogrease

[23]. Specifically, f-MWCNTs
functionalized with hydroxide
resulted in resistivities as low as
22.4 Ωcm, which was a direct
result of increased hydrogen
bonding between water and
the hydroxyl functional groups
[23]. The electrical conductivity
of polyurea greases have
also been improved through
the incorporation of TiNAg composite coatings and
multilayer graphene additives.
Moving Forward
In conclusion, the fundamental
solution towards solving grease
issues first lies in choosing the
correct type of grease for the
specific environment. While
certain greases may excel in
lubricating heavy machinery

amazing shear stability, the
same results may not be found
applying the same grease in a
steel mill with constant water
contamination. Once the correct
grease is chosen, the grease
must thereafter be applied in a
matter such that it provides even
distribution to vital parts of the
machinery, and prevents both
over-packing or starvation.
Finally, many applications such
as thrust and rolling bearings,
and especially electric motors
require the incorporation of
various additives to improve
grease properties including
extreme pressure, anti-wear,
corrosion resistance, and
electrical conductivity. Whether
the additive is an organic
framework or a nanoparticle,

- 49 NLGI Spokesman | VOLUME 85, NUMBER 5 | November/December 2021

it must be fully compatible with the specific
grease composition, especially the base oil,
so as to provide proper dispersion and thus
enhancements to grease properties. Establishing
a grease formulation following these three steps
ensures successful lubrication and prevention of
lubrication failure.

QUALITY PERFORMS.

LANXESS offers new premium Hybrid
Salicylate additive technology with
multi-functional performance including
superior corrosion resistance. Designed
for use in a range of grease types and
base oils and across applications in
demanding and extreme environments.
lab.lanxess.com

® = registered trademark of LANXESS Deutschland GmbH or its
affiliates. Registered in many countries of the world.
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NLGI 2021
ANNUAL MEETING
RECAP
Total
Attendees

Basic
Course

Advanced
Course

CLGS Exam
Participants

296

34

23

8

# of Technical
Presentations

# of
Exhibitors

# of
Golfers

# of
Fun Runners

14

25

69

47

INDUSTRY SPEAKER
Dr. Selda Gunsel, President, Shell Global Solutions (US) Inc.
“Lubricants and a Sustainable Future”

EDUCATION
•
•
•
•
•
•
•
•
•

Food Grade Working Group Meeting
Bio-Based Working Group Meeting
Grease Particle Working Group Meeting
Grease Specifications Working Group Meeting
Industry Speaker Presentation
Technical Presentations
Basic Grease Course
Advanced Grease Course
CLGS Exam

NETWORKING
OPPORTUNITIES
New Member/First-Timer Reception
Saturday Networking Receptions
Golf Tournament
Fun Run
Exhibits
Breakfast & Lunches
Afternoon Coffee/Snack Breaks
Closing Night Celebration

SURVEY WINNER
Thank you to all who participat
ed
in our 2021 Annual Meeting
Survey.
Congrats to our
Visa gift card survey winner:
Matt Miller, Account Manag
er,
Palmer Holland

H
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H

• EDUCATION •

What did you value most at the NLGI Annual Meeting?
“This group is the most welcoming and best value for a company thinking of attending the
NLGI Annual meeting. Great group of very friendly people from all areas –
technical, marketing, sales and executives all working together to make the grease industry better!”

• GENERAL SESSION •

What did you value most at the NLGI Annual Meeting?
“NLGI is a great organization, the only one concentrating on the lubricating grease industry.
The technical presentations and training courses are top notch.”
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• GOLF TOURNAMENT •
1ST PLACE TEAM

2ND PLACE TEAM

3RD PLACE TEAM

Matt Hardy, Alex Kocin,
John Lorimor, Adam Smothers

Gary Collette, Jim Hunt,
Kevin Nolan, Gregg McDuffie

Bob Richardson, Dave Cardy,
Chris Findley, Jeremy Kriska

TEAM SCORE: 58

TEAM SCORE: 64

TEAM SCORE: 65

PRIZE
HOLES
Longest Drive
Matt McGinnis
Closest to Pin
Alex Kocin
Longest Putt
Jeremy Kriska
Straightest Drive
Gregg McDuffie
Hole in One
No Winner

Why attend the NLGI Annual Meeting?
“For a company looking to increase their visibility in this industry, the NLGI Annual Meeting is the best way to
meet and learn about the grease industry and how you products / services can fit into this industry.”
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• GOLF TOURNAMENT •
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• FUN RUN •
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• FUN RUN •
MEN 1-MILE WINNERS

1st
2nd
3rd

Tyler Housel
James Wittig
David Byun

MEN 2-MILE WINNERS

1st
2nd
3rd

Chad Crocker
Augusto Neto
Rajeev Kumar

WOMEN 1-MILE WINNERS

1st
2nd

Kat Guillen
Simona Shafto

WOMEN 2-MILE WINNERS

1st
2nd
3rd

Katie Clark
Rebecca Wietting
Lindsey Bunting

What did you value most at the NLGI Annual Meeting?
“The NLGI Annual Meeting is a valuable balance of seminars, tutorials,
market exposure and networking and offers strong value to industry participants.
The social component brings it all together into a valuable marketing tool.”
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• RECEPTIONS •
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• RECEPTIONS •
What did you value most at the NLGI Annual Meeting?
“Fantastic conference! I learned a ton and met great new people and visited with old friends!”
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• CLOSING PARTY •

Why attend the NLGI Annual Meeting?
“As a supplier, we value the opportunity to promote new technology and design,
while marketing our products to the industry. The NLGI Annual Meeting is a valuable platform for our company.”
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• CLOSING PARTY •

What did you value most at the NLGI Annual Meeting?
“This was my 1st NLGI Annual Meeting. I’ve been in the grease business three months and
I can honestly say that attending NLGI Annual Meeting and the Basic Grease Course has really given a
lot of useful information to help jumpstart my Grease career. I met a lot of customers / clients and learned a lot
related to their business and business needs. By attending NLGI’s Annual Meeting, one can obtain a tremendous
amount of knowledge by attending the technical presentations, Basic / Advanced courses
or by simply talking with other attendees about their business.”
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• NLGI AWARDS •
FOUNDERS AWARD
In recognition of the three founding companies of the NLGI, the Founders Award is presented to a member company that has
had a positive impact on the NLGI in the tradition established by these founding fathers.
This year’s recipient has a long and valued history with NLGI and was one of the earliest
joining members. This year’s recipient is Shell Global Solutions (US) Inc.
Shell Global Solutions is a dynamic service organization with a large pool of professional
engineers and consultants that seek to raise the sustainable business performance of its
customers. It does this by providing innovative, practical and reliable solutions that have
the maximum financial and knowledge transfer impact. Shell Global Solutions builds
on the vast refining and petrochemical experience of Shell and embodies Shell’s best
practices, tools and experience.
Shell Global Solutions is committed to providing responsible energy, innovative
technology solutions and environmentally friendly approaches for its customers.
Sponsored by Climax Molybdenum Marketing Corporation

JOHN A. BELLANTI SR. MEMORIAL AWARD
This award “acknowledges meritorious service on the NLGI Board for three or more years, or on Technical Committee projects,
or to the industry.”
This year’s recipient is a dedicated individual who is passionate about the Institute and is
currently a member of NLGI’s Board of Directors. This year’s recipient is Matt McGinnis
of Daubert Chemical Company.
Matt McGinnis has been with Daubert Chemical since 2013 and is the Vice President of
Commercial Development for the company. He has been attending NLGI as a member
since 2013, and currently serves as the chair of NLGI’s education committee, while also
serving on various other committees for the association. Matt is currently responsible for
all commercial aspects of Daubert’s lubricants business and is most notably associated
with the launch and rapid growth of their calcium sulfonate grease product line focusing
on mining and steel mill applications. In addition, in 2019 he also successfully restaged a
line of corrosion inhibiting additives for industrial lubricant formulations. Prior to joining
Daubert, Matt was a global marketing manager for Wrigley/Mars since 2001 specializing
in new product innovation strategy and development around the world.
Matt has a BS in Chemistry from Valparaiso University, and an MBA in Marketing and
Finance from the University of Chicago. He has been a Certified Lubrication Specialist
(“CLS”) since 2015 as recognized by the Society of Tribologists and Lubrication Engineers
(STLE) and has been a member of the board of directors of NLGI since 2017.
Sponsored by FedChem
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CLARENCE E. EARLE MEMORIAL AWARD
This award is presented to an individual “for outstanding contribution to the technical literature relating to lubricating
greases during the year.”
This year’s award goes to Dr. Piet Lugt of SKF Research and Technology Development.
Dr. Piet Lugt studied mechanical engineering and tribology at the University of Twente in
The Netherlands. He received his Master’s Degree in 1988 and his PhD in 1992.
He worked at the Technical University of Delft until 1995 when he joined SKF Research.
He has fulfilled several positions in Tribology and Lubrication, presently as a Senior
Scientist.
He was a part-time Professor at Luleå Technical University, Sweden from 2005-2008 and
has been a professor at the University of Twente since 2011 where he is presently the
scientific lead of the SKF University Technical Center for Grease Lubrication. He has also
written the book “Grease Lubrication in Rolling Bearings”.
Sponsored by The Unami Group, LLC

AUTHOR AWARD – DEVELOPMENT

The Author Award for Development is presented “for the best paper presented at our Annual Meeting that focuses on
formulation, development, and manufacture of finished greases.”
This year’s recipient is Andy Waynick of NCH Corporation.
Andy Waynick received his B.A. in Chemistry in 1974 from Central Methodist College,
and his M.S. in Physical Chemistry in 1977 from Purdue University. In the 44 years since
that time, he has been a professional research chemist, involved in fluid lubricants,
greases, fuels, and fuel additives.
Andy’s work includes 17 years at Amoco Oil Company and more than 7 years as a senior
research scientist at Southwest Research Institute.
Andy has 41 U.S. Patents and more than 36 published research papers. He has received
the Clarence E. Earle Memorial Award, the NLGI Fellows Award, and the NLGI Author
Award for Application.
Sponsored by Afton Chemical Corporation
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AUTHOR AWARD – APPLICATION

The Author Award for Application is “for the best paper presented at our Annual Meeting that focuses on selection,
application, or use of lubricating grease.”

This year’s recipient is Dr. Rajeev Kumar. He is a Research Associate in Lubricants
Technology at ExxonMobil Research and Engineering (EMRE). He joined EMRE in 2014.
He contributed to various lubricants (oil and grease) product research & development.
In 2007 he earned his PhD in organic chemistry at the Indian Institute of Technology,
Kanpur, India. He joined University of California Santa Barbara, CA as Post-Doctoral
Fellow. Starting in 2010, he worked for Nano Terra Inc., Boston as a Senior Scientist. He
has also participated in working groups and ASTM’s D02 N Subcommittee.
Sponsored by Chevron Lubricants

AWARD FOR EDUCATIONAL EXCELLENCE
The award for Educational Excellence is presented “for outstanding instruction as exemplified by subject knowledge and
presentation skills in NLGI education courses.”
This year’s recipient is Martin Keenan with Petro-Canada Lubricants. Martin Keenan
obtained his Bachelor of Science degree from the University of Guelph in 1989. He
joined Petro-Canada in 1996, initially working as a Technologist in Base Oil Research and
Development and later as Fuels Refinery Chemist, before joining the lubricants Research
and Development team as a Grease Chemist in 2000.
Over the last 2 decades, Martin has developed significant knowledge and expertise in all
aspects of grease formulation, manufacture, and application for industrial, automotive,
and incidental food contact greases under the Petro-Canada Lubricants brand (now part
of Holly Frontier Lubricants and Specialties).
He is active in both the STLE and NLGI, having made technical presentations at STLE
Annual Meetings, as well as STLE local section presentations and training on grease. He
has been an instructor in the NLGI Advanced Grease Course since 2017, teaching the
section on H1 greases. He is an active member of the NLGI Education Committee, and
currently co-chair of the NLGI Advanced Grease Education Course.
Sponsored by Shell Global Solutions (US) Inc.
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RALPH BEARD MEMORIAL ACADEMIC AWARD New for 2021

This award acknowledges valuable work within Academia, in the technical development of greases, grease tests, or the
promotion of grease usage.”
This inaugural award recipient is Professor Robert Jackson with Auburn University.
Robert L. Jackson is the Director of the Tribology Program and a Professor of Mechanical
Engineering at Auburn University. He received his PhD. degree in Mechanical
Engineering, at the Georgia Institute of Technology in Atlanta, GA, USA. He has made
significant contributions in the areas of rough surface contact mechanics, contact
resistance, multi-physics modeling, and nanoparticle lubricant additives.
At Auburn University, Prof. Jackson has established the Multiscale Tribology Laboratory
which focuses on the areas of friction, contact, wear and lubrication. He has received
several accolades including status of Fellow by STLE, Captain Alfred E. Hunt Memorial
Award, best reviewer for the ASME Journal of Tribology as well as the Auburn University
Mark A. Spencer Creative Mentorship Award.
Sponsored by H.L. Blachford Ltd.

ACHIEVEMENT AWARD
The NLGI Achievement Award is an incredibly prestigious award bestowed upon one deserving recipient. As the Institute’s
highest award, this recognition honors the career achievements of those who have made exceptional contributions to the
growth and development of the Institute.
This year’s recipient is Chuck Coe of Grease Technology Solutions, LLC. Chuck is devoted
to the industry, has been a past president of NLGI and is currently an active member of
NLGI’s Board of Directors. Chuck’s commitment to the industry and NLGI is unparalleled.
This award rightly acknowledges the incredible career-long contributions of an extremely
deserving professional.
Chuck holds a BS Chemical Engineering from the Pennsylvania State University, along
with NLGI CLGS and STLE CLS professional certifications. He had worked for Mobil
and ExxonMobil for over 32 years, including 6 years as ExxonMobil’s Global Grease
Technology Manager and many years as an industrial oil and grease formulator and
technical advisor. Chuck retired from ExxonMobil and launched Grease Technology
Solutions LLC, a grease training and consulting business in 2009.
Chuck is the Grease Education Course Chair at STLE. He has authored several technical
papers and articles on grease and was recognized for Best Marketing Paper and Best
Paper by both the NLGI (2008) and ELGI (2009). He’s also been recognized with the NLGI
John A. Bellanti Memorial Meritorious Service Award (2012), the NLGI Fellows Award
(2015) and the NLGI Award for Educational Excellence (2019). Chuck was most recently
the technical lead for the development of the new NLGI High-Performance Multiuse
(HPM) grease specification.
Sponsored by Texas Refinery Corp.
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HONORARY MEMBERSHIP AWARD
This award “Entitles lifetime membership to those who, over a period of years, have served the Institute in some outstanding
capacity and are not now associated with a member company.”
This year’s award goes to two deserving recipients – Dick Burkhalter, Covenant Engineering Services and Dr. Willie Carter,
Calumet Branded Products, LLC.

Dick Burkhalter received his bachelor’s degree in Chemical Engineering in 1967 and his
Master of Arts degree in 2012. In 1995, he founded Covenant Engineering Services to
serve the lubricants and chemical industries where he serves as President.
Dick has been an active member of NLGI since 1986 and served on the NLGI Board
of Directors for eighteen years. In 2015, he received the NLGI award for education
excellence and the John A. Bellanti Sr. Memorial Meritorious Service Award in 2017.
Dick retired from the US Army at the rank of Colonel with 27½ years of service, both
active and reserve. He is a 1991 graduate of the US Army War College.

After receiving his PhD in organometallic chemistry from Princeton University, Dr. Willie
Carter began his industrial career working at Colgate Palmolive in 1979, initially working
on catalytic laundry bleaching. In the early ‘80s, Dr. Carter switched to oral products
research, culminating in several patents for Anti-Tartar Colgate TOTAL.
In 2003, after moving to Houston, Texas, Dr. Carter began working as chief formulation
chemist for Royal Purple, formulating racing motor oils. When Royal Purple was bought
by Calumet Branded Products in 2012, Dr. Carter was named Vice-President of R&D,
overseeing research on Royal Purple and Bel-Ray brands. Dr. Carter retired from Calumet
in 2020 and now lives outside Cleveland, Ohio.
Sponsored by Bisley International LLC
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GOLDEN GREASE GUN AWARD
This award acknowledges “valuable work within the Grease Industry in the development of grease technology,
manufacturing, testing, applications and better understanding of grease behavior or the promotion of grease usage.”

This year’s recipients include fourteen individuals. As members of the HPM Steering Committee, these individuals were vital to
developing and launching NLGI’s High-Performance Multiuse Grease (HPM) certification in 2020. They devoted their time and
input, and we thank them for their valuable contributions.
NLGI recognizes the following individuals:
Keyth Brandon with Italmatch Chemicals
Chad Chichester with Molykote by DuPont
Chuck Coe with Grease Technology Solutions LLC
Bradley Cosgrove with General Motors
Gary Dudley with ExxonMobil Research and Engineering
Dr. Gareth Fish with The Lubrizol Corporation
Joe Kaperick with Afton Chemical Corporation
Dr. Kuldeep Mistry of The Timken Company
Mike Kunselman with the Center for Quality Assurance
Wayne Mackwood with LANXESS Corporation
Greg Morris of Shell Global Solutions (US) Inc.
Crystal O’Halloran with NLGI
Tom Steib of The Elco Corporation and
David Turner with CITGO Petroleum Corporation
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NLGI Year End Recap
2021
2021 NEW MEMBERS
Academic
1%
Consumer
2%

Technical
12%
Manufacturer
36%

Marke ng
(Includes High & Low)
18%

Supplier
31%

•
•
•
•
•
•
•
•
•
•
•

Millennium Grease & Lubricants Manufacturing LLC
North American Lubricants Company
Bardahl Manufacturing Corporation
Lubdeco SA de CV
Idemitsu Lubricants America Corp.
Gehring-Montgomery Inc.
Biosynthetic Technologies
SONGWON Management AG
HYDRAMAQ S.A.
Engineered Lubricants
NASYN Group Inc.

92% member retention rate
RESEARCH GRANT
Auburn University for their research proposal titled
“Electrically Conductive Nanoparticle Additives for Greases Used in Electric Vehicles and Other Applications.”
The grant will take place over a one-and-a-half-year period (Summer 2021- December 2022).

2021 DEVELOPMENTS

LE

P
SAM

Launched HPM Certification

To date, five HPM products have been certified, including HPM core as well as HPM core plus enhancement tags. Check out current
licensed branded products HERE. To find out more information about HPM, specification details, pricing and more, please click
HERE.
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2020-2021 BOARD MEMBERS
President
Jim Hunt
Tiarco Chemical

Secretary
Wayne Mackwood
LANXESS Corporation

Past President / Advisory
Joe Kaperick
Afton Chemical Corporation

Vice President
Anoop Kumar
Chevron Lubricants

Treasurer
Tom Schroeder
AXEL Americas, LLC

Technical Committee
Co-Chair Education:
David Turner
CITGO Petroleum
Corporation

Barbara A. Bellanti
Battenfeld Grease & Oil Corp
of New York

Jay Coleman
Ergon, Inc.

Dwaine G. Morris
Shell Global Solutions
(US) Inc.

Benny Cao
The Lubrizol Corporation

Muibat Gbadamosi
Calumet Branded Products,
LLC

John Sander
Lubrication Engineers, Inc.

David Turner
CITGO Petroleum
Corporation

David Cardy
Italmatch Chemicals

Maureen Hunter
King Industries, Inc.

George Sandor
Livent USA Corp.

Pat Walsh
Texas Refinery Corp

Chad Chichester
Molykote by DuPont

Tyler Jark
AOCUSA

Ray Zhang
Vanderbilt Chemicals, LLC

Chuck Coe
Grease Technology Solutions

Simona Shafto
Koehler Instrument Company,
Inc.

Matthew McGinnis
Daubert Chemical Company

$

Technical Committee
Co-Chair Academic:
Chad Chichester
Molykote by DuPont

Jeff St. Aubin
AXEL Royal, LLC

FINANCIAL
NLGI remains financially healthy and on track
to produce over budgeted revenue in 2021.

2021 ANNUAL MEETING
After conducting a virtual event last year, we were thrilled to hold NLGI’s 88th
Annual meeting in person in Tucson, AZ September 27-30, 2021.
• Industry Speaker: Dr. Selda Gunsel, President, Shell Global Solutions (US) Inc.
“Lubricants and a Sustainable Future”
• 14 Technical Presentations
• NLGI’s education courses (Basic and Advanced Lubricating Grease Courses)
• Awards ceremony highlighting 2021 award recipients
• Various networking opportunities
• 25 exhibitors

Total
Attendees

Exhibitors

Basic
Course

Advanced
Course

CLGS Exam
Participants

# of Technical
Presentations

296

25

34

23

8

14
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NLGI COMMITTEES
Education
The education committee focuses on the overall education
strategy for NLGI education including education courses and
the certified lubricating grease specialist certification.
*Consists of two sub-groups

3 Courses – Courses Focuses on fine-tuning the Basic
& Advanced Lubricating Grease Courses

3 CLGS – Must be CLGS certified to participate on this

committee. Focuses on the test given at the Annual Meeting

Editorial
The Editorial Committee collaborates on content circulated
to NLGI members and non-members including the NLGI
Spokesman, Annual Production Survey and Ask the Expert
Q&A. *Consists of two sub-groups

3 Spokesman Sub-Group – Improve content and readership
for Spokesman

Membership
The Membership Committee focuses on membership growth
by recruiting new member companies including international
expansion. Additional focuses of the Membership Committee
include member benefits, membership value and retaining current
member companies.

Annual Meeting
The Annual Meeting Committee serves as the advisory group
for the Annual Meeting including selecting speakers, award
recipients, solidifying technical sessions and direction on the site
selection process. *Consists of four sub-groups

3 Speakers Sub-Group – Help select keynote and industry

speakers Site Selection Sub-Group Help determine future
locations/hotels for upcoming meetings

3 Awards Sub-Group – Determine award winners
3 Technical Sessions Sub-Group – Oversee technical 		

3 Editorial Review Sub-Group – Review papers that are

ultimately included in the Spokesman as articles for 		
readers. Work with authors on changes

presentations presented at Annual Meeting, collecting papers
that will be used in Spokesman issues as articles

3 Site Selection – Help determine future locations/hotels for
upcoming meetings

Technical
The technical committee focuses on the technical aspects
within the industry and organization. The technical committee
incorporates NLGI’s certification marks, working groups,
reference grease and the annual grease production survey.
*Consists of four sub-groups

3 Certification Marks – HPM, GC-LB, GC & LB certification
marks

3 Working Groups – Bio-Based, Food Grade, Grease 		
Specification and Grease Particle working groups

3 Reference Grease –Oversee current reference grease,

Academic
The Academic Committee seeks to strengthen the grease
industry by fostering relationships with universities containing
tribology programs as well as evolving the organization’s
research grant program. *Consists of two sub-groups

3 Outreach Sub-Group – Foster partnerships with 		

Universities and professors regarding NLGI membership and
attending Annual Meeting

3 Research Grants Sub-Group – Help determine deserving
University for annual NLGI research grant

including round robin and certificate of analysis

3 Grease Production Survey – Annual survey provided 		
complimentary to NLGI members containing an array of
industry information, including global grease production
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NLGI 2022 STRATEGIC PRIORITIES

Providing
expanded
educational
opportunities
Effective governance
and leadership for
NLGI (financial
growth and health)

Membership growth,
engagement, and
global outreach

Enhancing
opportunities for
networking and
discussion on emerging
industry trends/
applications (webinars,
panel discussion,
Spokesman,
social media)

NLGI 2022
STRATEGIC
PRIORITIES

Communication of
NLGI knowledgebased resources
and certification
(Spokesman,
marketing
NLGI value)

Certification
upgrade implementation,
engagement,
marketing
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NLGI Ralph Beard Memorial Scholarship

Jeff Deshler

Chapel Hill, NC | Sophomore
Major(s): Pre-Building Science
What has this scholarship allowed you to pursue, achieve, or overcome?
This scholarship allows me to pursue my goal of completing my education at Auburn University.
What do you hope to accomplish at Auburn University and beyond?
While at Auburn, I hope to earn a degree in building science. After graduating from Auburn, I would like to be part of developing a
new and innovating way of building that would hopefully reduce costs, time, and improve safety.
What are your interests outside of the classroom?
Outside of the classroom, I enjoy fishing, camping, hiking, and pretty much anything outdoors. I also like working on cars and
doing any projects to try to improve them.

Jack Janik

Fulshear, TX | Senior
Major(s): Mechanical Engineering
Minor: Tribology
What has this scholarship allowed you to pursue, achieve, or overcome?
Auburn has provided me amazing opportunities. I have found a home in the College of Engineering. Honors
College, and my fraternity. I hold leadership positions in each, including President of the Society of Tribology & Lubrication
Engineers and an Ambassador for the Honors College. I wouldn’t trade my Auburn experience to anything, but being from Texas
has presented financial obstacles. I am appreciative of this support which enables me to continue my education. I love being part
of the Auburn Family!
What do you hope to accomplish at Auburn University and beyond?
At Auburn, I am exposed to high-level engineering scenarios and problem-solving methods which will provide me with a solid
foundation for my career. Last fall, I worked at Mercedes-Benz as a Co-Op Engineer where I had the opportunity to gain great
experience in a world-class facility. Post-graduation, I plan to pursue a career in the manufacturing industry designing components
for engines and machines. With my Mechanical Engineering degree and specialized Tribology knowledge from Auburn, anything
is possible!
What are your interests outside of the classroom?
Outside the classroom, I strive to stay involved on campus in many campus organizations. This is an opportunity to increase
my networking skills, give back to the community through community service projects, and meet students with similar academic
goals. Outside of Auburn, I am an Eagle Scout. I have a passion for camping and hiking. When the weather is nice, my friends
and I like to visit state parks across Alabama. I also grew up hunting and fishing with my family which I continue to do and enjoy to
this day.
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Electric Motors Retrospective
The production and use of electric vehicles has increased dramatically over the last decade
and there has been much interest in the lubrication industry with regard to the impact on
performance requirements of lubricating oils and greases. Certainly, the use of lubricating
greases for electric motors will be an area of great interest as this technology continues to
evolve and grow. While the future performance needs of lubricating greases in these new
generations of electric vehicles are still not yet fully understood, it is interesting to look back at
work done in this area to understand how much has changed and how much remains the same.
With this in mind, NLGI is pleased to present this retrospective look at work first published in
the NLGI Spokesman in 1954, “Greases for Electric Motors” by E. G. Jackson and E. R. Booser.
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CONDITION OF REARINGS IN 34 MOTORS

that has been provided bv good greases in ball bearing

AFTER 5 YEARS

electric niotors. For easy serAce, inthe reinperature range

AVERAGE OPERATION 36,403 HRS.
1A

of ---25° to 200' F, five vears has represented a more than

adequate safety margin on grease life with a nitinlier of

1

in·ailable products. Not all applications, however, tire so
readily satisfied bv our present dar greases. The tendenci
to pack more and more pou er into sinaller bundlex,
whether giant turbine generators or fractional horse-

1 2

5 10

power motors, results in higher ambient hearing tempera0

tures. This is straining the resources of arailable greases,
especially when tile salne grease is required to elieonipaSS

m

Z

both extretnes.

To meet this challenge, as well as to obtain permanent
lubrication at moderate temperatures, we shall consider

6

4-

the factors that seem to be important for greases 111)rieating electric motors. Although these factors van· greatly in their importance for different types of service, they
represent the normal demands on greases in well over

1
Excellent

Satisfactory

1
Poor

1
Failure

95% of the niotors now in service.
REARING CONDITION

Figure I

TABLE I

Five Year Inspection of Greases in Electric Motors
3600 RPM, 3 HP motors, 306 open bearings, 160 lb. belt pull,

104°F bearing housing temperature

Original

Considerable data have been accumulated so that figures

for these factors can be quoted which, while not precise

Oil Content (Wt.°/0
CgeaSe

main in the bearing while being fluid enough to lul,ricate.

Five Yr.

Appearance

A. Petroleum 79 75 Slightly dry iii one bearing.

for all applications, will give an order of Illagnitude.
Currently, the best greases for electric motors have initial bleeding rates in cone bleeding tests of about 0.2

soft and Oilv in the other

percent per hour at 212°FE This bleeding rate decreases

B. Petroleum 75 72 Ver>· soft and moiNt, slightly

with tillie until the bearing fails. The final bleeding rate
,\·ill depend on the viscosity of tile oil and the tempera-

rancid
C. Petroleum 76 73 Soft and moist

D. Silicone 80 75 Dark, soft, moist

ture of operation. Generally, the higher the oil viscosity,

14. Silicone 65 61 1.ike new

the lower will be the minimunt -rate required but also the

F. Diester 84 83 Soft. moist and sino„th

lower the total useful bleeding. A maxiliturn total bleed-

ing of 10° 1 in the first 500 hours at 212°F in a static
cone has been found with most of the better motor
greases.

TABLE It

Whip Test Results Compared with Life in Bearings
Hours Mean Life in No. 306 Beariug
Micropenetration (3)
Initial

Cirease

Final

Colin}loil

G

90

1-1

44

A
1

Open Bearing Double Seated Bearing

even more important than bleeding since oil lost In· evaporation can be of no conceivable use in bearing operation.

It has been found that in order to get 1()00 hours life in

Open Bearing Greases

>43)

66

8

at 212'F. 3600 RP.W (5)

The evaporation rate should be as low as possible so
that losses of oil are minimized. This factor is inherentlv

360

>10.060
8.(XX)

The authors discuss the record of a grease life test. The tempera···

170

4,400

1400+

90

>420

2.(*)0

40() t

55

2()5

ture of the outer race is continually recorded and variations are
significant.

Courmon Seated Bearing Greases
C.

93

F

61

J

40

D
K
1

54

HO

2.0()()

130

1,900

to
H

56
74

f

2.500
1.900$

120

....

+6(X)
320(1
29(x)-2

20(*4
1000

300

*After running 24 hours at room temperature and 1800 RPM with lock nut
and lock washer on 306 open bearing and with 100' r full charge of grease
(approx. 70 gms).
+Double shielded.
$302°F.

Physical Stability
First, because it is so obvious, the lubricant linh to st,1\

in the bearing where it is needed. This means that the
oil in the grease intist neither bleed too fast nor evaporate, and the grease must have stifficient consistencv to reMARCH, 1954

i

a 306 bcaring, the rape,r pressure of the oil in the grease
must be of the order of 0.05 min 1-ig or less at the operating temperature.2 An evaporation loss of less than 2%
by weight in 500 hours at 212°F in a static bleeding cone
test also seems desirable as a measure of low grease volatility.
Until more is known of the relation of the structural

details of a grease to its performance, a consistency measurement must continue to be used as a criterion of cor-

rect construction. Most electric motors with open bearings in regreasable housings, from fractional horsepower
to large ball bearing niotors, use a grease of u orked penetration 265 to 295. Somewhat stiffer greases in the range
of about 230 to 280 seeni better for double sealed and

doul,le shielded bearings.

Although the electron microscope technique now permits examination of the structure of greases, no given

structure can be called for a priori because so many different kinds are detected in a varietv of good greases.
It is true that most greases with outstanding performance
characteristics in motors are of the fibrous type comnion
to soda soap thickeners. However, other shapes such as
rods and clusters are found in greases-both in soaps and

in non-soaps which are being reported as giving satisfactorv service. A few examples of structure photos are
shown in Figure 2.

One useful performance factor that might eventually
be predicted from such structure studies iS that of resisting churning. We know that consistency is not the sole

criterion of a good channeling grease, for some of the
stiffest churn badly and some of the softest resist it well.
Greases for electric motors must be able to resist this type
of breakdown, which is particularly prevalent in large
bearings and in sealed bearings as well as over-lubricated
open bearings.

This churning factor has been checked in our laboratory by measuring the degree of softening of greases
when subjected to the shearing and churning of a rotating ball bearing with its lock nut and lock washer in an
over-packed housing. Table II shows such "whip test"
results for greases commonly used in open or in sealed
bearings, along with the hours of life obtained in open

and sealed bearings in high temperature performance
tests with these greases. It is seen that the greases that
perform best in one type of bearing are n„t best in the
other and that the whip test fairly well indicates this.
Greases which perform best in double sealed and double
shielded hearings soften very little in the whip test, usually showing a final micropenetration below 150. These
greases must quicklv channel to avoid the churning action

of the rotating ball complement with which they are
held in such close proximity by the seals or shields of the
bearing. Xlore feedability is required for good operation
in the larger grease reservoir of an open bearing housing.
With prc, per packing of a housing about two-thirds full,
excellent life has been obtained from greases which whip

badlv when over-packed. A limiting micropenetration of
250 in the whip test for open bearing greases will cover

products with satisfactory feedability while largely eliminating the need for precautions against over-greasing.
Lubrication

A primary requirement of a grease in a motor is simply
that it supply the very small amount of oil essential to
keep the bearing operating. The actual quantitv of lubricant supply necessary from the grease increases with
bearing size, speed, load and operating temperature, and
with decreasing oil viscositv in the grease 4, Some approximate anah-ses of the lubrication requirements indicate

that an oil feed of less than one-thousandth of a drop per
hour is necessary for various ball bearings in the 15 to 50

mni bore size running at 3600 RPM with a 300 SUS
viscosity oil. This extremely low oil requirement of ball
hearings emphasizes the need for a slow bleeding grease
with good oxidation stabilitv for long life.

No extreme pressure or lubricitv additives appear
necessary in grease, judging from examination of hundreds of bearing from electric motors operating in the
field with various lubricants. The general lack of need
for lubricity improvement in petroleum greases is soinewhat surprising since the Hertz stresses in the rolling contact areas between balls and races range up to several
hundred thousand pounds per square inch at even moderate loads. A hydrodvnamic effect or the manv-thousand

Electric motors being subiected to dust chamber test. A labyrinth seal packed with lubrication grease has been found to be very
effective in resisting penetration by abrasive dust into the hearings. Without the lubricating grease, no labyrinth is effective.
12
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13„th types of greases will serve efficiently to bar foreign matter from the
bearing when used in a simple housing.

fold increase in the viscositv of the oil

at the high contact pressure in a ball
bearing may account for the lack of

We Ave found hy experiment that

dependence on lubricitv. Good oper-

no labrrinth is an effective dust bar-

ation is obtained as long as the surface roughness of the bearing is cov-

rier unless it is filled with grease. Then
it will protect the hearings much longer than a rubbing seal on the bearing.

ered by a film of oil.' Whatever the

reason, sufficient load capacity is available with oils down to viscosities of

Low Torque

about 30 SUS.

In fulfi Iling its other functions, the
grease sliould offer as little resistance
as possible to the bearing operation.
Both the power loss during normal

Nevertheless, some minimum lubri-

eating qualitv in the oil is necessary.

Ordinary silicone greases with their
poor steel-on-steel lubricating properties, for instance, give erratic opera-

Lubricating grease

which has been nuidized

by churning

tion in heavily loaded bearings or
when the speed factor (bore in mm multiplied by the
shaft speed in RPM) exceeds al)out 150,000 to 200,000.

in the whip test.

running, and the starting torque re-

quired at low teniperature are general1v of interest in grease selection.

The power lost in bearings is actually a small propor-

tion of the motor output. Losses are of the order of 1 %

industry are used in dusty atmosphere such as mines and

for 5 horsepower motors, are a higher percentage for
smaller motors, and a smaller proportion in large units.
Other factors are often more important for avoiding high
friction than just slight loss of efficiency. The increased

mills, or outdoors exposed to rain and windblown dust.
It is alwars better to make a general purpose inotor satisfactory for wide usage rather than to design special mo-

respondingly shorter grease life and possibly excessive
bleeding. High torque greases also often give trouble

Bearing Protection

A third function of grease is that of sliielding the
bearing from dust, dirt and moisture. Many niotors in

friction shows up in higher bearing temperature with cor-

tors for even' application. Grease when used properly

with noisv operation and vibration.

helps to relieve design problems by providing effective

The properties required in a grease for low power loss
are not clearlv defined. Generally there is a tendencv for
high loss with nonchanneling characteristics and with
high oil viscositv. Nevertheless, viscosity itself is not
critical, as power losses have been found essentiallv the
saint for many Grade 2 greases with oils having viscosities ranging from 70 to 2000 Saybolt seconds at 100°F.
Electric motors should be able to operate at tempera-

seals.

Grease protects bearings from moisture in more than

one wan It can act as a simple physical barrier, the prin-

cipal mechanism of water-insoluble soap greases, or it can
absorb small amounts of water and so keep it from rusting the bearings, as sodium base soaps can do. Even
with more water than can be absorbed, the sodium soap

may offer protection by dissolving in the water and acting as a rust inhibitor at the metal surface. While nonwater-soluble soaps mav lack this mechanism, they appear

from severe laboratorv tests to provide good protection
if they are applied so as to cover completelv all metal
parts. And, of course, they will resist more water washing than sodium soaps.

Be..ing hou.ing temperatures are being observed here. These
motors are part of a number of all sizes being run to check

tures down to -25 °F to be satisfactory for general use
throughout the United States. The ability of a grease to

provide this low temperature operation can be readily
tested by checking the torque of a greased bearing in the
laboratory. A value of 1000 gm-cm in a No. 204 bearing
at 1 RPM has been found to be the limiting torque for
operation of medium sized motors and this torque corres-

This picture shows oxygen pressure in o Norma-Hollmann bomb
being adjusted.

grease performance in actual operation.
14
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spends to an oil viscosity of 500,000 SUS in many

life in electric motors. Data may be accumulated in a

greases 2. For various viscosity index oils, then, the ap-

short time because bomb oxidation proceeds so much
more rapidly when the grease is being stirred. A life
test may be run in one week, for example.

prciriniate maximum 100°F viscosity for a -25° F grease
can be estimated from Table Ill.

TABLE 111

Limiting Oil Viscosity for Satisfactory Low
Temperature Operation
Oil Viscosity

Approx. Highest 100° F Oil Viscosity

Index

for -15° F Grease, SUS

100

440

80

380

70

340

60

310

resit Its for a number of greases together with bleeding,

evaporation, oxygen bomb life, and oil viscositv data. The

510

90

In lieu of simpler measures of oxidation stability, ball
bearings operating under motor speeds and loads have
been employed extensively in the laboratory to evaluate
grease life.5 A listing is made in 'Table IV of the life test

almost complete lack of correlation between individual
factors is evident. The over 10,000 hour life with the

grease with a 200 SUS oil indicates that high viscositv in
itself is not essential to long life. Low volatilitv, however,
is important and the generally lower volatilitv with in-

From these values, it would seem desirable to have a

creased oil viscosity would suggest use of the most

high viscositv index oil of about 400 to 500 second vis-

viscouS oil possible while still having satisfactory low
teniperature operation. The chemical composition of the
soap does not seem critical, since good results have been

cosity at 106°F. This should provide 11-laximu 111 stability
and a minimum evaporation rate while still enabling sat-

isfactorv low temperature operation. With a viscosity

obtained with soda, soda-calcium, lithium, and strontium

index of 60 to 70, a 300 second oil would be called for.

soap greases. Hours in a static oxygen bomb is seen to

Chemical Stability

give little correlation with life. Even the poorest life was
obtained with a grease giving fairly good bomb test

Besides the physical stability already referred to, grease
for electric motors, as for most purposes, must have

surface layer which apparently interfered with its normal

cheniical stabilitv. Essentiallv this means resistance to

feeding of lubricant te the bearings.

oxidation. Oxidation of the soap can break down the
structure of the grease and permit excessive bleeding.

bility required' of a grease for use in electric motors.

Oxidation of the oil results in its thickening and eventual

solidification. Ball bearings will, fortunatelv, be lubri-

cared by oxidized oil as long as any is still Aid.
There is as yet no good short time criterion for oxidation stabilitv in electric motors. The standard Norma-

results. This poorest grease became encrusted with a hard

Compatibility between greases is another form of sta-

Ideally, any good grease should form a satisfactory mixture with anv other. And fortunately, this is so in
practice to a great extent. Although a mixture of greases
having radically different soaps mav have an appreciably
lower dropping point than either of the individual greases,

Hoffmann test is recognized to be an index more of
storage life than of operational life. A dynamic grease

such cases are rare and we have found no instances in

oxidation tester has recently been develdped in which

working grease mixtures. Nevertheless, anv candidate for
widespread use in electric motors must be examined with
the thought in mind that in the field, it mav be put on
top of a previously used grease.

a grease packed ball bearing is magnetically rotated in
a bomb. We hope soon to have enough data to be able
to determine the performance necessary for satisfactory

20 -1

which serious differences in penetration resulted from
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Figure 111
MARCH, 1954

One of the authors preparing a bearing for a minimum oil test.
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TABLE IV

Characteristics of Several Ball Bearing Greases
Geoutetric Mean Life,
Hrs. at 112° F in No. 306
Grease

Xi

Ball Bearing, 1660 RPM (5)

Bleediii gr

Oil Visa,sity,
SCi 100°F

if't.

N-H Bomb Test,t

Evaporatioit,#

%,700 Hrs.

Wt. % 700 Hrs.

Hrs. to 10 psi

at 212°F

Drop at 210° F

at 212°F

>10,000

2200

4.0

5.0

N >10,000

500

6.0

30

>800

G

200

19.5

1.6

>700

2.5

B

4,400

700

7.3

O

2,800

300

11.4

2,500

500

P

2.500

300

15.1

.1

250

4.7
6.0

>400

5.0

C

2.000

300

4.7

5.5

A

2,000

300

7.1

5.8

70

7.2

1.8

F

1,900

O

1.700

280

3.6

R

1.600

200

10.0

S

1,200

283

····

SO
450
200

15.6

3200

,

7.9

40
600

*By modified MIL-G-3278 procedure.
tA.S.T.M. Method D942-50.

Proposed Specification

ing search for designs and materials to give longer life and

On the basis of these requirements and the general
relations found between performance and grease properties, an attempt can now be made at proposing a specification which should cover ideal electric mot<,r greases.
Such a specification is indicated in Table V.
Of the factors in the specification, the perforniance
characteristics are felt to be of primary importance, The
life expectancy with such a grease in open hearings at

easier maintenance of their products.
TABLE V

Proposed Specification for Electric Motor Greases
PROPERTIES

Double Sealed

Open Bearings
Worked Penetration

Oil Viscosity, SUS at 100° F

Bearings

265-295

230-280

500 max.

500 max.

various temperatures is conipared in Figure 3 witlftliat

l'iscosity Index

(See Table II)

(See Table II)

of greases norinally available in the past. Also indicated

Soap Type

Na-Ca, Li, Na

Na.Na-Ca, Li

is the ideal life of* greases for present motors which re-

N-H Bomb, Hrs. to 20 psi

flects the approximate insulation life at high temperature and an approximate obsolescence life at lower
temperatures. The physical properties, composition,

bleeding and evaporation, and oxygen bomb test require-

nients are presented largelv as guides which mar be helpful in arriving at the desired performance. With a low
volatilitv oil, for instance, the viscositv could very u·ell

drop at 210° F

750 min.

750 min.

10 max.

5 max,

2 max.

2 max.

Bleeding, Wt. % in 500 Hrs.
at 212° F

Evaporation, in 500 Hrs. at
212°F

PERFOR\!ANCE
I.ow Temperature Limit for

be considerably lower than the 500 seconds limit indi-

1000 Gm-Cm Starting Torque

cated. Somewhat lower penetration might also be desirable with some soap types.
A parallel specification is given for greases for use in
double shielded and double sealed hearings. In these
bearing trpes a somewhat lower penetration grease is

in 204 bearing

Rust protection

generally *desirable along with better stability under se-

Compatibility

-25° F

-25° F

10,0Of) min.

5.000 min.

Mean Life at 212° F, 306 bearings at 3600 RP.M hrs.

Micropenetration after 25 hrs.
in over-packed bearing

vere whipping conditions. The life of the better greases
in these enclosed hearings has been found lou·er than for
suitable greases in open hearings. This mar result partly

250 max.

150 max.

Satisfactory

Satisfactory

With all common

ball bearing
greases

1-17

from the severe requirements on Rhysical ;tability which

Bibliography

eliminates use of manv greases with good chemical stabilitv. The restricted reservoir of grease available for
lubrication in the double sealed tpe may also be at
least partiallv responsible for the shorter life.
No greases have vet been found which entirelv nieet
the performance requirements of this specification. Sev-

1."liaintenance of Electric .Motors," Frank Walker Jr. and William O'Meara, Amer. Pet. Inst., Div. of Refining, 18th Xleeting,

eral so nearlv do that it seems a matter of a short time

until some such outstanding products will be developed
from raw material now at hand. The availabilitv of such

greases from niany suppliers would be most desirable.
The development of these ideal greases will represent
an important achievement bv the grease industry in aiding the electric motor manufacturers in their never end-

Mav. 1953.

2. "Significance of Grease Testing," A, E. Baker, E. G, Jackson
and E. R. Booser, Lubrication Engineering, Vol. 9, No. 5, October, 1953.

3. "Micropenetration of Lubricating Greases," Amer. Soc. Testing Materials, Bulletin No. 147, p. 81 (1947),

4, ".Minimum Oil Requirements of Ball Bearings," F. R. Booser
and D. F. Wilcock, Lubrication Engineering, Vol. 9, No. 3,
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5. "Life Measurement of Ball Bearing Grease," D, F. Wilcock,
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High-Performance Multiuse
(HPM) Grease Column
HPM and End-User Promotion
Educating end-users on the quality of products using NLGI’s High-Performance Multiuse Grease (HPM) is
critical. In December 2020, NLGI launched a HPM Marketing Taskforce to oversee exposure and targeted
communications to the end-user audience. To date, more than 600,000 end-users have been reached.
Marketing efforts will continue through the end of 2021 and into 2022.

END-USER PROMOTIONS TO DATE:
F&L Asia

EU Lube Magazine

Efficient Plant

August issue of Plant Engineering ran “How the

F&L Asia published an article around NLGI’s press
release: “Castrol launches first NLGI Certified HPM
Grease in the market” in July 2021.

EU Lube Magazine

Plant Engineering

NLGI HPM specification facilitates grease selection”
by Dr. Gareth Fish.

Efficient Plant article, paired with podcast
NLGI Specifications Meet Special Needs

Machinery Lubrication

Pumps & Systems

Pumps & Systems’ August article on the benefits o
f HPM grease certification by Greg Morris,
paired with an advertisement.

Machinery Lubrication (NORIA) published,
“Multipurpose Does Not Mean All-purpose”
by Wes Cash, Noria Corporation in August.
Myths About Lubricating Grease

STLE

STLE ran a cover story in TLT (September)
which highlighted HPM grease spec

NLGI India Chapter

Webinar for NLGI’s India Chapter, by Joe Kaperick

The electric vehicle grease industry find its bearings

ALIA

Webinar for Asian Lubricants Industry Association
highlighting HPM, by Joe Kaperick and Chuck Coe

NLGI

HPM series on specification details
(must be an NLGI member to access)

Social Media

Continuous social media posts in various industrial manufacturing, chemical and construction sectors as well as proactive
outreach to grease manufacturers from all industries.

FUTURE PROMOTIONS:

NLGI’s HPM Marketing Taskforce and CQA plan to
continue strong marketing efforts to both end-users and
grease manufacturers. For more information, please
contact nlgi@nlgi.org.

HPM Marketin
Taskforce and CQ g
A have
reached over
1 Million end-user
s
to date!
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High-Performance Multiuse Grease

Put the ease in grease

NLGI

ADVERTISE WITH NLGI

The NLGI Spokesman Magazine is published bi-monthly (6 issues per year) in digital format only.
CIRCULATION INFORMATION
The NLGI Spokesman is a trade publication sponsored by the National Lubricating
Grease Institute. The circulation reaches over 45 countries worldwide.

CLICK HERE
to download The Spokesman rate card.
CLICK HERE
to download the nlgi.org website advertsing rate card.
Inquiries and production materials should be sent to
Denise Roberts at NLGI (denise@nlgi.org)
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engineers and consumers of lubricating greases.

NLGI: 2022 Call For Papers

Submissions for 2022 are now open.

Grease is a critical and often overlooked lubricant used in many applications. Our membership and conference attendees are interested in
papers related to the advancement of grease technology and grease knowledge in general. For our upcoming conference, we are interested in
grease related papers from a range of topics including:
•
•
•
•
•
•

Thickener development or improvement
Raw material selection and evaluation
Base oil / fluid selection and evaluation
Evaluation and use of performance additives
Tribology
Grease testing

•
•
•
•
•

Test method development
Manufacturing processes and improvements
Environmental, regulatory and safety issues
Applications and problem solving
Condition monitoring

Papers covering any other success stories of superior application or improvement of technology are also welcomed. Technical papers approved
for presentation at the Annual Meeting may be published in the NLGI Spokesman, after evaluation by the NLGI Editorial Review Committee.
NLGI is now accepting Papers for the 2022 Annual Meeting, June
12-15 in Toronto, ON, Canada. Two types of Papers are eligible:
Industry Related to Substantive Issues
• If submitting an Industry Paper, it cannot be deemed too
commercial. If so, it may be rejected.
• Papers are considered for publication in the NLGI Spokesman and
will be copyrighted by NLGI.
• All papers must be original to the extent that they have not been
published in any other magazine nor presented identically before
any society, unless permission has been granted by NLGI.
• All papers and presentations will be reviewed by the NLGI
Technical Committee (see deadlines).
• Technical presentations must comply with NLGI standards that
limit their commercial content (see Author Guidelines for details)
with two exceptions:
• The first (title) and last slides may contain company name,
logo or other information
• Company name and/or logo (small size) may appear in one
corner of all other slides
• Avoid use of specific brand names except instruments, reagents,
etc. used to perform the work.
• Use chemical, scientific, or generic terms to refer to lubricantspecific products.
Commercial
• If submitting a Commercial Paper, you will be subject to pay a
commercial fee ($1,000 USD for members and $2,000 USD for
non-members).
• Commercial (or marketing) presentations are not restricted by
NLGI standards for commercial content.
• Commercial papers are not eligible for publication in the NLGI
Spokesman.
• If submitting an Industry Paper, it cannot be deemed too
commercial (see Author Guidelines below). If so, it may be
rejected. If submitting a Commercial Paper, you will be subject
to pay a commercial fee ($1,000 USD for members and $2,000
USD for non-members). Papers are considered for publication in
the NLGI Spokesman and will be copyrighted by NLGI, all papers
must be original to the extent that they have not been published in
any other magazine nor presented identically before any society,
unless permission has been granted by NLGI.

2022 DEADLINES
JANUARY 14, 2022
The following items must be submitted in full for consideration:
• Abstract
• Author Form (one abstract per form)
• Bio (for all authors)
• Photo (for all authors)
FEBRUARY 11, 2022
NLGI will notify all authors of acceptance
APRIL 22, 2022
Draft paper is due to NLGI
MAY 13, 2022
Final presentation / paper is due to NLGI for committee review

HOW TO APPLY
STEP 1:
Review the Author Guidelines
• 2022 AUTHOR GUIDELINES •
STEP 2:
Complete the Author Information Form and submit along with
your Abstract, Bio and Photo to nlgi@nlgi.org by
January 14, 2022
• 2022 AUTHOR INFORMATION FORM •

For questions, please contact NLGI HQ
at 816-524-2500 or nlgi@nlgi.org
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GREASE
GUIDE
(7TH EDITION)

CO

M

CHAPTERS:
• Introduction/Historical Development

IN

G

IN

20

22

• Characteristics of Grease
• Grease Testing
• Formulation H New Chapter H
• Grease Manufacturing
• Greases of incidental Food Contact H New Chapter H
• Grease Handling
• Grease Selection
• Grease Troubleshooting
• NLGI Certifications H New Chapter H

• Environmentally Acceptable Greases H New Chapter H
• Grease HS&E
Contact nlgi@nlgi.org with any questions.

NLGI RESEARCH GRANT REPORTS

Strategies for Optimizing Greases to Mitigate
Fretting Wear in Rolling Bearings
2020 – The University of Akron

Grease Lubrication of New Materials for Bearing in EV Motors
2019 - University of California – Merced

Strategies for Optimizing Greases to Mitigate Fretting Wear
2018 - The University of Akron

Determination of Grease Life in Bearings via Entropy
Summary
& Full
Reports
Available

2017 - Louisiana State University

Available to
Members
Only

Login to the members’ only area to read the report today:
https://www.nlgi.org/my-account/
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Goodbye

from 2021
Retired NLGI Members

As we say goodbye to the wonderful members that have been a part of NLGI,
let’s hear from 2021 retirees on what NLGI has meant to them over the years.

Tom Steib, Vice President Manufacturing, The Elco Corporation
“The most important thing NLGI and the Grease industry meant to me is the
personal relationships both Barb and I have initiated and developed over these
years. Since 1986 we have met people from around the world and consider many
of these people our close friends. It really is true that a lot of grease, raw materials,
and other products in the grease industry are bought and sold on personal
relationships. The Grease industry, although very competitive, has shown me that competitors
can get along together to learn from each other and to promote and improve the industry. This
is done through NLGI and other meetings. Our current politicians can learn a lot from this
industry. For instance, if a company experiences a catastrophic event, other companies will help
them out. This is unheard of in other industries. Through the last 33 years, Sawgrass, Fl was our
first, Barb and I have thoroughly enjoyed NLGI, the relationships we have experienced, and the
overall Grease industry. We have enjoyed being “Greasers”!!

Dick Burkhalter, President, Covenant Engineering Services, LLC
“I echo Tom Steib’s comment in that the most important thing to me and Margaret
was the relationships developed through NLGI and service to the Grease Industry.
Twenty-six years ago, we formed Covenant Engineering Services with a focus to
serve the grease industry. Our familiarity and knowledge of the industry started
in the early 80’s at Chemtool in Crystal Lake, IL. Little did we know that the
experience gained in those early days would serve as the basis for growth and service to the
entire industry, both foreign and domestic. We have never sensed our work with the industry as
a job, rather, a joining of hands to solve problems and an engagement of family. From our first
encounter with NLGI at the Grease Education Course in Coronado, California in the 80’s to our
final days on the NLGI Board of Directors, we have enjoyed being a part of a great organization.
We will miss everyone but hope to “drop in” from time to time.”
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Moving you forward,
so you stay ahead.
Visit Lubrizol360 for industry news,
trends and market and consumer
insights about the lubrication and fuel
challenges today’s and tomorrow’s
advanced hardware face. Learn about
these subjects and more:

• NLGI High-Performance Multiuse (HPM)
Specification
• The Influence of Vehicle Electrification on
Future Automotive Lubricating Greases
• Transition to Calcium Sulfonate Greases
• A Sustainable Approach to Product
Development for Industrial Lubricants
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