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 Anoop Kumar, Ph. D
Chevron Products Company

NLGI President
    2022-2024

The first 90 days as NLGI President has been incredibly rewarding. As we work towards our six 
strategic priorities, I’d like to share a few highlights. 

First, I had a proud privilege of attending NLGI-India Chapter’s 24th annual conference held at 
Visakhapatnam during August 26-28, 2022. NLGI-India Chapter is always very close to my heart 
and it was indeed very heartening to note that NLGI-India Chapter that started in 1998 on very 
humble grounds and has now grown so much in last 24 years. I am told that its activities are 
self-sustained and well sought in that part of the world. This also stems from the fact that this 
conference was attended by record 363 participants, 103 participating companies representing 
7 countries, 28 exhibition stalls and 25 high quality technical presentations including 6 business 
talks. The theme of the conference was “Latest Trends in Grease Industry” and technical 
presentations echoed around the theme. The participants and interactions during this conference 
expressed the serious concern in finding alternate to lithium greases due to availability and 
ever increasing cost of lithium hydroxide. It has also been expressed that NLGI, being global 
organisation, should play lead role in addressing the challenges grease industry is facing like 
lithium crisis, sustainability and EV grease specification. Incidentally, next year is NLGI-India 
chapter’s 25th anniversary that falls with NLGI’s 90th anniversary and to celebrate the dual 
occasion, we are working out some exciting programs depicting our global footprints. 

I was truly humbled and a supreme honor to receive NLGI India Chapter’s highest award “Lifetime 
Achievement Award 2022”. I take this opportunity to thank Board of NLGI-India and selection 
committee for this prestigious award that means a lot to me, especially coming from NLGI-India 
Chapter. 
 
Second, NLGI’s second Hands-On Training Course is well underway. We are very excited to hold 
this  course at Koehler Instrument Company Inc., Holtsville, NY, November 8-10, 2022, after a 
two-year hiatus due to covid constraints. This Hands-On Training program is in additional to our 
routine classroom education courses offered during annual meetings. We are targeting around 45 
participants and course is specially designed for personnel working in the labs, production plants 
and maintenance plants. The participants will learn about specific tests and processes as well as 
receive hands on testing exposure, facilitated by a team of recognized industry experts. 

Third, NLGI’s Our NLGI HPM Certification is gradually gaining traction and we are getting more 
and more applications for approval. We currently have ten products certified with HPM, eight of 
which contain one or more enhancement tags. For more details on HPM and how to certify your 
products, please visit the HPM Column in this issue.

Continuing to work on our six strategic priorities, we have taken some cool initiatives like 
meeting member organizations in person sharing membership value and our offerings, 
governance restructuring , global outreach and strengthening partnerships with other industry 
organizations. As always, we welcome your feedback and ideas for improvement. 
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Please Welcome our new NLGI Members! 

RILCO, Lubricants and Services has joined the NLGI as a Marketer/Distributor member, and are 
located in Moline, IL. They have specialized in distribution, lubricant sales, and equipment reliability 
services, and have been an integral part of the industry since 1927. 
To learn more about RILCO, click here!  See our ad on page 7!

LubTechnology is based in Guayas, Ecuador, and has joined the NLGI as a Manufacturer member. 
They have been an established company for the past 23 years and have been manufacturing 
lubricating oil since 2015. 
Click here to read more about LubTechnology!

The NLGI is pleased to welcome our new Member Companies!

NLGI EXECUTIVE COMMITTEE
        2022-2024 Term

NLGI Welcomes 
Chad Chichester, Molykote by DuPont as Treasurer

Dr. Anoop Kumar Chevron Products Company, a 
division of Chevron U.S.A. Inc. President

Wayne Mackwood LANXESS Corporation Vice President

Tom Schroeder AXEL Americas, LLC Secretary

Chad Chichester Molykote by DuPont Treasurer

Jim Hunt Tiarco Chemical Immediate 
Past President

https://rilcoinc.com
https://lubtechnology.com
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Z&S offers over 150 Synthetic Esters, 
optimized for Industrial, Automotive, 
Aviation and Marine applications.
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Low Temperature Fluidity  
of Polymer-Modified Greases 

Erik Willett, PhD, Functional Products Inc.

1. Introduction

Polymers and Grease
Polymer additives are often used to modify the interaction of greases with surfaces or other materials.1 High 
speed couplings may use a tackifier to reduce the fling-off of the grease under centrifugal forces.2 Water-
resistant grease may require a functionalized grease polymer.3 4 Internal interactions like incompatibility 
between a very non-polar synthetic base stock and a highly charged thickener, like lithium or calcium salts 
which results in oil bleed can be mitigated by the oil swell effect of polymers.5 6  Some polymers can even 
reinforce the mechanical stability of greases when picked correctly.7

Various polymers can be used to achieve the desired effects depending on the grease type, base oil, and 
additives. Polymers may be picked from oil-soluble viscosity modifier grades used to prepare fluids and 
lubricants or from specialized semi-crystalline or oil-insoluble ‘grease polymer’ grades.

It is rare that an additive can solve many problems without causing a few problems of its own. The question 
then becomes: for all the benefits of polymers in grease, what is being given up? Traditionally the answer 
for polymers in grease has been fluidity. This has been investigated previously with Lincoln Ventmeter at 
near ambient conditions for various functionalized polymers.8 This current work focuses specifically on the 
chemical structure of several simpler polyolefins, the resulting tackiness properties based on polymer type 
and loading, and the ultimate effect on grease fluidity as low as -40°C (-40°F).

Polymers Under Study
Three polymer chemistries (polyisobutylene “PIB”, olefin copolymer “OCP”, and semi-crystalline olefin 
copolymer “CRY”) with varying low temperature fluidity were evaluated at three different molecular weight 
regimes against a control group of heavy paraffinic, naphthenic, and PAO/mPAO based greases. Figure 1 
compares these three chemistries against the structure of metallocene PAO. The three polymer chemistries 
were chosen based on good solvency in petroleum oil and solubility in PAO6 which was used to prepare 
ISO 150 base oil blends for grease. PAO6 has a pour point of <-57°C (<-71°F) so any changes in fluidity 
of the oils or finished grease in the test conditions were attributed only to the polymers. The PIB, OCP, and 
CRY polymers and mPAO are suitable for NSF H1 grease formulations due to their high purity and lack of 
reactive functionality – many are already NSF-listed as one or more products.

Figure 1: Generic chemical structure of the polymer chemistries used in  
the tackiness and low temperature testing.
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“PIB” is a pure homopolymer (‘same monomer’) of isobutylene prepared from very low to very high 
molecular weights for a wide range of applications in lubricants, coatings, and consumer goods. PIB’s glass 
transition temperature (Tg) which is essentially a molecular pour point for polymers < -70°C (-94°F) even at 
hundreds of thousands molecular weight.9 10 

Tg is one way to compare the relative low temperature performance of different polymer chemistries. Tg 
is essentially a measure of ‘molecular pour point’ where polymers lose their flexibility and become highly 
structured which may result in brittleness or loss of fluidity.

Figure 2 demonstrates the effect of molecular weight, or polymer size, versus glass transition temperature 
for PIB. In theory, the low temperature fluidity of a polymer chemistry is best at low MW, becomes less 
favorable with increasing MW, and stabilizes to a constant value at high MW.

 

Figure 2: Molecular weight dependence of glass transition temperature in the example of PIB. 

“OCP” is a copolymer of ethylene-propylene with 40-60% ethylene which results in low wax-like structure 
and is called “amorphous” as it is free flowing as either a liquid or a soft solid bale.
“CRY” is a copolymer of ethylene-propylene with <40% ethylene which results in crystalline regions of 
polypropylene forming within the polymer that can behave much like a wax. These grades are called “semi-
crystalline” and appear as solid pellets which require heat and long stirring times to properly incorporate 
into oil. Figure 3 demonstrates the effect of varying ethylene or propylene content on the crystallinity and 
form of ethylene/propylene copolymers.

Figure 3: Varying the ratio of ethylene and propylene imparts different crystallinity to the molecule which 
causes changes in physical form and fluidity at different temperatures.
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The more common form of semi-crystalline OCP is when ethylene is >60% which results in crystalline 
regions of polyethylene that behave more gel-like. CRY chemistry with low ethylene content tends to 
produce small, localized crystallites or “spherulites” microparticles which improves low temperature fluidity 
but can greatly affect product clarity. CRY chemistry can be used as a viscosity modifier in high solvency 
Group I or naphthenic oils while the high ethylene semi-crystalline chemistry rapidly gels in any petroleum 
or synthetic base oil.

“mPAO” chemistry is a proprietary copolymerization of short, long, and even branched straight chain alpha 
olefins. The mixture of monomers can suppress the high crystallinity of short olefins or waxy nature of 
longer olefins. mPAOs are typically produced in the thousands of molecular weights which grants some 
additional low temperature fluidity. mPAO 100 is a polymer since mPAO molecular weights can range from 
5,000 – 10,000 g/mol which implies 36 to 72 decene units or 360 to 720 carbon atoms.
Figure 4 compares the Tg of various poly(n-alpha olefins) from 0 (polyethylene) to 14 (polyhexadecene) 
carbons per side group. Curve in Tg versus carbon units is a good demonstration of how monomer selection 
can affect low temperature fluidity in the form of Tg.11

Figure 4: Glass transition temperature, and crystallinity, can be determined by monomer  
selection even for simple hydrocarbon polymers.

When diluted in fluids, Tg may manifest as aggregation of individual polymer chains to form a solid or 
semi-solid network. Tg forms through waxy interactions like long runs of ethylene or propylene in the semi-
crystalline olefin copolymers, or through polar attractions on polymeric esters. Tg is dependent on MW up 
to a few thousands (g/mol) and then remains constant and independent of molecular weight. Only mPAOs or 
low MW PIBs would be of sufficiently low MW to gain this benefit. 
Glass transition, molecular weight, and wt% usage may be key factors in comparing the low temperature 
fluidity of polymer-modified greases. Many more factors like catalyst selection or large-scale branching can 
also have subtle effects depending on the source of a given polymer. Table A compares the major properties 
available in the four types of hydrocarbon polymer discussed so far.
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Table A: Summary of Notable Properties Between Three Polymer Additives and mPAO Base Stock

Low Temperature Grease Testing
Fluids tend to become more viscous with reduction in temperature. The internal molecules have less energy 
to move quickly and navigate obstacles and this further contributes to resistance to motion known as 
“viscosity”. 

Viscosity must remain within proper tolerances for lubrication to occur. Lubrication guidelines seek to 
deliver an appropriate amount of viscosity based on the speed and load of the equipment to minimize 
wear and friction on the Stribeck c Curve. When viscosity becomes very high in greased systems it can 
put excessive torque on moving elements and cause damage. Electric motors can easily stall at startup 
from only a fraction of their rated torque under the resistance of a lubricant or grease which has thickened. 
Central lubrication systems pump grease through narrow tubes over up to several hundred feet and any 
increase in viscosity is quickly magnified to the point where flow stops.

Low temperature test methods are added to grease specifications to ensure adequate flow under cold 
conditions. The original NLGI grease specification (ASTM D4950) covered automotive chassis greases 
and limited low temperature testing to only the ASTM D4693 low temperature torque on wheel bearing 
test. Table B shows which test methods have been used in ASTM/DIN/ISO standards and excludes more 
specific OEM standards.

Table B: Comparison of Low Temperature Testing Featured in ASTM/DIN/ISO Standards for Lubricating Grease
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However, many industrial greases that have no use in automotive have been developed to the NLGI GC-LB 
specification which does not test for performance under low temperature conditions relative to their specific 
application. The NLGI High Performance Multiuse specification (HPM) was developed in recent years to 
include test methods to ensure performance in a wide range of non-automotive uses. The Low Temperature 
subcategory (LT) adds two new test methods and is the only specification to test more than one type of low 
temperature property. 

ISO 12925-3 provides an international specification for greases in enclosed and open gear systems that 
includes ISO 13737 - Low Temperature Cone Penetration test but, allows for any suitable low temperature 
test if the grease does not channel at the lowest operating conditions and the customer agrees.
DIN 51825 specification requires setting a lower limit for operating temperature using IP 186 low 
temperature torque. This is unique as the ASTM, HPM, and ISO standards only test the grease at one 
arbitrary temperature and do not specify exactly how the minimum operating temperature should be 
determined.

Several other low temperature grease test methods are popular but not officially listed as testing 
requirements. Lincoln Ventmeter is a popular method of determining the pumpability of grease through 25 
feet of ¼” tubing and has direct application to how far grease can be pumped in central lubrication lines. 
Prior work has evaluated the effects of polymer additives on Lincoln Ventmeter pumpability down to -1°C 
(30°F).8  ASTM 1092 - Apparent Viscosity of Lubricating Greases, is another ‘confined flow’ test which 
forces grease under high pressure at low temperature through a narrow tube and measures the mass flow 
rate. Test setup is similar to US Steel Mobility.

2. Materials

A range of base stocks (Table C) and polymer additives (Table D) were used to evaluate the effects of 
different polymer chemistries and molecular weights on the tackiness and low temperature fluidity of 
synthetic #2 simple lithium grease.

Table D includes molecular weight, abbreviated as “MW”, which in this study refers to the ‘weight-average 
molecular weight’ (Mw). There are multiple ways to report molecular weight of polymers depending on test 
method. Polybutenes are commonly named by the ‘number-average molecular weight’ (Mn) – i.e. PIB1000 
or PIB2300 – which tends to be one-third to one-half the Mw value. Polybutenes are quite long and 
linear compared to highly branched mPAO, and this fact has implications on the low temperature fluidity 
described later.

Table C: Base stocks used to prepare conventional and synthetic base oil blends for greasemaking.
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Table D: Twelve polymers from three polymer chemistry families were diluted in PAO6 to create synthetic ISO 
150 base oils.

Polymers were diluted into light petroleum oil (ISO 22-25) such that 20 wt% of the concentrate gave an ISO 
150 viscosity in PAO6. This allows a repeatable preparation of the base fluid mixture and a standardized 
viscosity. PAO6 was chosen due to its very low pour point, <-50°C (-58°F), which allows clear observation 
of any effects from polymer.

Polymethacrylate polymers (PMA1, PMA2, PMA3) were adjusted with the diluent oil such that 30 wt% 
of PMA and diluent oil produced ISO 150 blends in PAO6. The lower thickening efficiency of the PMAs 
required higher treat than 20 wt%. The PMA polymers are only used in this study for additional tackiness 
testing with the Tackiness Adhesion Analyzer (TAA, described in the Methods section) to establish a wider 
dataset. No low temperature testing was performed with PMA greases but may be tested later when the TAA 
data interpretation has been further matured.

Four more common ISO 150 base oil blends were prepared as control groups against the highly polymer 
modified experimental samples described above. The White Oil ISO 150 base oil was not compatible 
with the pre-formed lithium 12-hydroxystearate thickener and produced poor texture which could not be 
corrected by milling.

• Paraffinic ISO 150 = 85wt% SN600 + 15% BS150
• Naphthenic ISO 150 = Naph750
• PAO ISO 150 = 50wt% PAO6 + 50wt% mPAO100
• White Oil ISO 150 = 95wt% WO600 + 5wt% PIB1

ISO 150 base oil blends are shown below in Table E with comparisons for KV100, KV20, and KV -20 
assuming all oils were prepared at a perfect 150 cSt at 40°C (104°F). The fluidity and pour point of the base 
oil is considered to be a limiting factor in the lower operating temperature of grease. KV20 and KV -20 are 
extrapolated from the ASTM D341 calculation. “Tack Type” is a metric developed and discussed later in 
this work describing the tackiness behavior of the grease.
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Table E: Summary of Data from Base Oil Blend Viscometrics and Formulated Grease Yields

3. Methods

2.1 Simple Lithium Soap Base Preparation
Soap bases for later cut-back to prepare #2 simple lithium greases were initially prepared using Blachford 
Lith12 HX-1 preformed lithium 12-HSA powder in a lab-scale open kettle. The basic recipe for the ISO 150 
Base Oil Blends, the Simple Lithium Soap Bases, and the heating profile are organized below in Figure 4.

* mPAO grease uses 50% mPAO + 50% PAO6; PMA greases use 30% polymers/oil + 70% PAO6
** Naphthenic base oil blend starts with 20% Lithium 12-HSA preform. 

Figure 4: Base formulation and temperatures for preparing simple lithium greases from pre-formed 
thickener.
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400 gram batches of soap base were prepared from pre-formed thickener in a three-speed Hobart C-100 
mixer with a 10-quart bowl, a B-style Hobart agitator paddle, and an electronic heating mantle (Glas-Col, 
600 W, 5000 mL, silicone-impregnated fiber glass, #100AO414). A 120V Variac was used to regulate the 
heating mantle power and batch temperature. 

Temperature was ramped up using a Variac to control the power level of the electric heating mantle at a rate 
of +5°C (+9°F) per minute. The batch was held above 220°C (428°F) until the lithium salts became molten 
and in full synthetic base oil blends temperatures up to 230-240°C (446-464°F) may be required. Once 
molten, the batch was mixed for five minutes before removing the electric heating mantle and continuously 
stirring down to 60°C (140°F).

Greases were milled to good texture with a two-roll mill (Seattle Findings #28-281) adjusted to the finest 
gap setting that would allow material to pass through. The mill was modified with a motor (Dayton 6A198; 
1/20 HP, 154 rpm, 20 ft-lbs torque) to power the rollers. Material was passed through the rollers three times. 
However, full synthetic greases with no diluent petroleum oil produced larger, coarser grains of thickener 
that required up to six passes.
The ISO 150 Naphthenic base oil was prepared with 20 wt% lithium 12-HSA instead of 25 wt% due to the 
higher yield in the naphthenic oil which produced soap bases too thick to properly mix in the kettle.

2.2 Adjusting Greases
Soap bases with simple lithium thickener were cut back with 10 wt%, 25 wt%, and 50 wt% additional 
ISO 150 base oil blend. These three preparations were milled on a simple two-roll mill three times at the 
lowest gap setting. The consistencies of milled greases were measured by ASTM D1403 - Quarter Cone 
Penetration. A linear or logarithmic plot of wt% thickener versus full-scale cone penetration was used to 
determine the middle of the NLGI #2 grease consistency range.
The remainder of the grease batch was cut back using the three-point calibration curve and milled to good 
texture.

2.3 Low Temperature Testing
Two methods were used to scan the low temperature rheology of the polymer-modified greases and control 
greases.

Figure 5: Schematics of a modified US Steel Mobility LT-37 implementation and the in-house “Spindle Stall” test
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In Figure 5a, US Steel Mobility LT-37 allows the flow of grease in central lubrication systems to be 
modeled. This type of testing ensures that changes in the grease’s resistance to flow with temperature does 
not affect pumpability in narrow, high pressure lines. Lincoln Ventmeter or DIN 51805-2 Kesternich method 
achieve similar goals with varying amounts of difficulty in setting up the experiment.

In Figure 5b, the Spindle Stall Test is a house-made test to emulate and investigate the resistance of viscous 
and tacky greases on rotating elements like bearings or shafts upon startup where the machinery’s torque is 
lowest and risk of stalling is highest. This test is intended to be a simple and quick alternative to methods 
like Low Temperature Ball Bearing Torque (ASTM D1478) or Low Temperature Wheel Bearing Torque 
(ASTM D4693).

2.3.1 Modified US Steel Mobility (LT-37)
US Steel Mobility was measured using an LT-37 unit in a modified procedure to allow the unit to run in a 
sideways orientation in a small consumer ‘mini-fridge’.

The unit was placed sideways into the freezer of a 3.1 cubic foot combination refrigerator/freezer (Whytner 
MRF-310DB) with 1” diameter holes drilled to allow the pressure inlet and grease outlets to be accessible. 
An adjustable lab jack was used to position the unit in the center of the freezer at an approximately 15 
degree downward slope. Pressure was provided by a Craftsman air compressor (2.6 SCFM, 6 gallon 
capacity, 150 psi).

Initial testing showed channeling of the grease sample which caused the 150 psi gas to blow through the 
grease sample even when filled with grease. To evenly distribute pressure across the sample, a golf ball 
(Titleist II) was found to fit the inner diameter of the LT-37 unit perfectly and was used as a piston (or pig). 
The rubber composition of modern golf balls provides excellent flexibility and compression even at low 
temperatures, no blow through occurred.

A digital temperature probe was inserted into the sample about 5 cm using a NPT-compression fitting 
adapter and rubber ferrule to prevent leakage. The freezer remained closed after sample preparation. The 
probe was calibrated at four temperatures from room temperature, ~20-25°C (68-77°F), to -40°C (-40°C) 
against ASTM-certified analog thermometers.

Table F tabulates the different times that grease was allowed to flow at each temperature point as well as the 
timing required to cool to the target temperature. The LT-37 was loaded with a lightly greased ‘piston ball’ 
and 250 grams of grease before sealing and inserting into the freezer. The freezer stabilizes at -29°C (-20°F) 
and allows readings down to -20°C (-4°F) within 3 hours if the unit and grease are pre-chilled at -6°C 
(-21°F) overnight in the refrigerator section of the cooling unit. If the unit is left in the freezer overnight, the 
sample temperature can reach down to -25°C (-13°F).
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Table F: Temperature cooling profiles for the modified US Steel Mobility LT-37 test to aid in scheduling tests

Temperatures and times for the PAO-based ISO 150 greases are below. Non-PAO greases or PAO greases 
using the highest MW polymers for a given category were given twice the flow time due to slower flow 
rates. Roughly, every 10°F/6°C reduction causes flow rate to half for the majority of grease formulations in 
this study.

Samples were degassed by cycling 5 minutes on and off under vacuum (25-27” Hg vacuum) until 
pressurization and depressurization of the vacuum chamber did not cause the grease to expand or contract. 
Typically five purge cycles are sufficient to remove any entrained air.

2.3.2 Low Temperature Spindle Test
Several attempts at modifying ASTM D2893 low temperature Brookfield viscosity method were made using 
partial penetration of the #4B2 Brookfield spindle into the grease to give a qualitative measure of grease 
viscosity versus temperature. Reproducibility was poor due to the very high viscosity of the #2 grease 
samples which are far above the 6,000,000 cP limit of a Brookfield unit.

Instead, a low power 110V electric motor (Talboys, Model 103A, 1/12 HP, 1000-10000 rpm, 120VAC, 
110W) with three-jaw chuck was used to hold a 7 mm diameter steel rod immersed approximately 100 mm 
in a tube of grease (115x25 mm tube from ASTM D2893). A 0.5” AIST steel ball bearing was placed at the 
bottom of the tube beneath the grease to serve as a support and to prevent the rod from accidentally breaking 
through the tube. The grease was charged to the tube using a 3-oz scale grease gun.
The startup RPM of the motor versus the temperature of the grease was used to emulate conditions of low 
temperature torque tests but provide a ‘scanning’ mode for evaluating the torque on the grease at various 
temperatures quickly. The first measurement was made at 22°C (72°F), after 30 minutes in the -6°C 
(21°F) refrigerator, after 1 hours in the -29°C (-20°F) freezer unit, and 1 hour in -40°C (-40°F) Brookfield 
viscometer bath.

The startup speed (in rpm) of the motor was measured as the number of rotations in 30 seconds at each 
temperature before moving the sample to the next cooling zone. A black line marked on the chuck allowed 
visual counting. If the motor stalled, this was noted as “0 rpm”. After stopping the motor at 30 seconds any 
partial rotations are included to nearest ¼ turn which provides improved accuracy at very low rpms. At 
high rpms or if the motor begins to accelerate, the number of turns in 15 seconds is used to calculate rpm.; 
Otherwise, the motor is operating out of startup torque conditions, or the tacky grease may begin to climb 
the rod.

Startup rpm versus temperature of the grease is reported. The startup torque may be calculated through the 
equation: Torque (mN-m) = -0.0226 * (rpm) + 11.79. A calibration curve was established by measuring rpm 
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versus the weight (in Newtons) of various weights pulled up by a string attached to the spindle. The torque 
required to stall the motor at startup was 11.8 mN-m, equivalent to pulling up a 300-gram weight. Startup 
rpm and torque will greatly vary from the rated capacity under steady state operation.

2.4 Falex TAA Tack Testing
Adhesion and cohesion of the greases were measured by a Falex Model 200 Tackiness Adhesion Analyzer 
(TAA). Using software version 1.3.3. Data processing was performed through an included Excel macro, 
software version 1.2. Work has been previously demonstrated using the TAA method on #1 calcium 
sulfonate greases with various grease polymers.5

The 15-well sample carousel was loaded with fifteen repeat samples of each grease to allow for automating 
scanning at different probe retraction speeds. Compression energy and separation energy were calculated in 
microjoules. Thread length was calculated in millimeters.

Approach and retraction speeds were varied at 0.1, 0.5, 1.0, 2.0, and 5.0 mm/s per the default “Round Robin 
2021” procedure show in Figure 6. One full run tests each speed fifteen times (5 cycles per well on three 
wells) and calculates averages for each tackiness parameter from all fifteen runs. The first few cycles may 
vary from the last cycles per well.

Figure 6: Protocol for testing the grease samples in wells #1-15  
using varying speeds for approach and retraction 

The probe approaches the sample at the approach speed, waits 1 second, embeds into the grease to produce 
a force of 50 mN, then holds for 3 seconds before retracting (same speed as approach). A micro force gauge 
measures the push and pull on the probe as it manipulates the grease, and this information is recorded for 
later analysis.

3. Results and Discussion

Testing for Different Types of Tackiness in Grease
Our goal is to relate tackiness to quantified measurements of low temperature fluidity in the LT-37 US Steel 
Mobility test and the custom-made Spindle Stall Test. For this, we must also quantify tackiness to create 
and investigate a correlation.

Four types of tacky behavior were observed in the various grease formulations. It was hypothesized 
that these different types of behavior would be the result of different adhesion and cohesion parameters. 
Therefore, it was important to classify these types before using the Falex TAA to quantify the tackiness 
parameters. Different polymer structures in the greases should cause differences in the adhesion and 
cohesion properties, which caused differences in the observed tackiness performance.
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The four behaviors observed with manual thumb and finger tack testing are depicted in Figure 7 as:
•	 Type 1 – “No Tack” – The grease sample pulls apart into two thin, slightly bumpy layers.
•	 Type 2 – “Stiff Peaks” – There is some structuring occurring where the grease pulls into two triangular 

peaks reminiscent of a dolphin or shark fin.
•	 Type 3 – “Elastic” – The grease exhibits elastic behavior and elongates over a longer distance and 

narrows in the middle into an hourglass shape. The narrow region will snap and result in two long peaks. 
The thick thread of grease elongates by stretching of the material already between the two surfaces.

•	 Type 4 – “Threading” – The grease immediately pulls into narrow threads which elongate rather than 
thin and can produce quite long strands. The thread appears to be extending not through stretching of 
the material in the thread but by pulling in surrounding grease from the two surfaces.

Figure 7: Visual depiction of the four different Tack Types observed in the sixteen greases prepared

Can a highly precise microscale force gauge (the Falex TAA instrument) capture this behavior in some 
fashion?

The Falex TAA unit can measure: thread length (length before breakage), compression energy, separation 
energy, peak force to pull the thread, and all as a function of time or distance between the grease sample and 
the moving probe. Conditions can also change and be measured for various probe movement speeds and 
timing. There are several opportunities to find unique correlations between those pieces of data and the four 
tack behaviors observed.
The forces and distances are recorded as a TAA plot in Figure 8 which can be further analyzed by 
integration to calculate energies (force x distance) or observe physical events (breakage of the grease 
thread).
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Figure 8: Tackiness adhesion analyzer (TAA) plot which relates the distance of the probe tip from the grease 
(x-axis) versus the positive push or negative pull forces on the grease (y-axis) as it approaches or retracts.

Pull off force (Fn) exhibited during retraction of the probe from the grease samples was typically highest in 
greases with Type 1 “no tack” behavior (120-140 mN) while peak force trended lowest for Type 4 “thready” 
greases (60 – 110 mN) from speeds of 0.1 to 5.0 mm/sec. Type 2 and Type 3 greases exhibited similar (80 
– 130 mN) levels of intermediate peak force. Peak force could be read as the stress required to cause the 
grease to yield and allow the probe to pull away. Higher peak forces demonstrate a tougher or less yielding 
grease and vice versa for lower peak forces.

Separation energy increases with retraction speed for all greases. However, Type 1 and Type 3 tackiness 
behavior show a rather linear steady increase from 0.1, 0.5, 1, 2, and 5 mm/sec while Type 2 and Type 4 
behaviors show disproportionately low separation energy at low speeds (0.1) and much higher separation 
energy at high speeds (5.0). The slope of separation energy vs. retraction speed is steeper for Type 2 and 
4 which implies the formation of stiff peaks or narrow threads is speed dependent. As all non-Newtonian 
behavior is expected to be. The lack of tackiness in Type 1 or the elastic, Newtonian behavior of Type 3 
(where the thicker thread stretches and snaps) would be more Newtonian and less speed dependent.

Compression energy during embedding the probe into the grease sample did not vary with speed. Type 2 
and Type 4 greases trend higher in compression energy with a wide variations between different grease 
formulations. Type 1 and Type 3 greases are lower in compression energy on average and more consistent 
between different grease formulas.

Thread length versus retraction speed follows a similar trend to separation energy. Type 2 (“stiff peaks”) 
and Type 4 (“thready”) show exaggerated speed dependence with low retraction speeds showing low thread 
lengths and higher retraction speeds showing higher thread length. Type 3 (“long peaks”) are slightly speed 
dependent, but all samples fall within a narrow band of thread lengths versus speed. The ratio of thread 
length at 5.0 mm/sec to thread length at 0.1 mm/sec was typically 1.5 – 2.0 for most greases yet two greases 
with Type 4 behavior showed ratios of 2.7 and 3.9 from the very high MW PIB3 and OCP3 greases. Thread 
length tends to plateau for Type 1 greases above 1 mm/sec.
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Thread length divided by separation energy (“length/energy”) against follows the trend of separation energy 
and thread length with Type 2 and Type 4 showing high contrast in length/separation energy from low (0.1 
mm/sec) to high (5.0 mm/sec) speeds. Again, Type 1 and Type 3 greases show very similar results for this 
metric despite the very different physical effect of no tack in Type 1 and very elastic tack in Type 3. Overall, 
the length/energy increases as Type 1 < Type 3 < Type 4 < Type 2.

From the findings organized in Table G, the Falex TAA using the default ‘Round Robin 2021’ protocol 
of testing can separate greases with Type 1 and Type 3 tack behavior (more Newtonian based on the TAA 
data) from greases with Type 2 and Type 4 behavior (more non-Newtonian based on the speed dependency 
observed in the TAA data). Yet the default information cannot separate Type 1 from Type 3 or Type 2 from 
Type 4.

Table G: Comparison of measured values for the different types of grease tack behavior. 
Key characteristics are highlighted.

The parameters above are automatically calculated from the average of three 5-cycle runs for each approach/
retraction speed. Averaging the TAA force-distance profile may remove subtle details that may further help 
sort different grease behaviors into the four types experimentally observed with the simple finger tack test.

It is acceptable if Type 2 and Type 4 greases, both objectively tacky, cannot be differentiated by a tack tester 
but Type 1 (not tacky) and Type 3 (very elastic and tacky) ought to be easily distinguishable. Looking at all 
the evidence it may take a combination of factors to be assessed to quantitatively separate Type 1 from Type 
3 in testing. Type 1 grease behavior has very high pull off forces with low change in thread length at higher 
speeds (>1 mm/sec). Type 3 behavior comes with moderate pull off force and thread length which continues 
to increase with retraction speed. The differences exist but are subtle and not one clear feature distinguishes 
the two.

Figure 9 below compares two representative samples from each tack behavior type at 5.0 mm/sec speed. 
The main difference occurs in the curvature of the force versus distance plots, specifically on the shoulder as 
force increases or decreases rapidly when the probe enters or exits the bulk of the grease sample. Comparing 
the TAA profile for Type 2 to Type 3 to Type 4 shows continuously broadening of this shoulder as the 
increase in force with distance becomes less ‘sharp’.
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Figure 9: Plots of raw TAA data showing qualitative changes in the shape of the TAA plot with repeat cycles for 
different Tack Types.

However, Type 1 and Type 3 exhibit similar features and, much like the parameters discussed previously, 
the only difference appears to be the very high pull-off force of the Type 1 greases versus the Type 3 grease. 
It seems possible that Type 1 and Type 3 belong to one single type of grease behavior since these numerous 
comparisons show very few concrete differences that could separate the two types definitively. While no 
parameter or TAA profile can distinguish the two clearly it is still very apparent that Type 1 and Type 3 
greases show obviously different behavior to any casual observer.

We can identify four different types of grease tackiness behavior, but the default TAA test protocol did not 
produce any clear singular value for “tack” that all formulations could be measured against. Thread length 
would be most useful but all greases from Type 1 (no tack) up to Type 4 (very thready and tacky) show that 
all the greases are forming threads which break at in the range of 0.4 – 2.0 mm depending on the retraction 
speed from 0.1 – 5.0 mm/sec. The finger tack method can pull threads of grease several orders of magnitude 
longer for Type 4 greases.

Future work will entail optimizing the TAA test conditions to better isolate the key parameters that govern 
the four types of grease behavior and distinguish between greases with higher precision. It is to note that this 
preliminary test shows that certain speeds of retraction can begin to show different phenomena. At 0.1 mm/
sec, it appears that the speed is too low and the TAA profile shows irregularities. At 1.0 mm/sec, there is a 
transition point where non-tacky greases don’t increase in thread length with increasing speed. At 5.0 mm/
sec, thready/tacky greases will show high cycle-to-cycle variability.
Key points from section:
•	 Falex Tack Adhesiveness Analyzer (TAA) measures quantities like pull-off force, separation energy, and 

thread length as a function of grease composition and the protocol which consists of different test speeds 
and cycles.

•	 Four empirical ‘types’ of tackiness behavior were seen in the many polymer-modified greases prepared 
in the study; from ‘no tack’ -> formation of ‘stiff peaks’ -> ‘elastic, stretch, and break’ -> ‘thready’.

•	 The default “Round Robin” parameter for the TAA unit can distinguish between three of the four grease 
behavior types based on qualitative features like curvature of force vs. distance and pull-off force.
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•	 Type 1 and Type 3 greases are very hard to differentiate in the TAA test, but the difference is obvious to 
the ‘finger tack’ method. Type 1 and Type 3 behavior may be two opposite ends of one single behavior 
type.

•	 A more specific TAA testing protocol needs to be developed that can separate the four tackiness behavior 
types.

Spindle Stall Test
The Spindle Stall test shows a wide range of effects of polymer-modified greases, using the resistance on 
a moving element (rpm) versus temperature. For an electric motor, increasing torque from the resistance 
between the rotating shaft and the viscous grease causes the RPM to decrease until the motor stalls when the 
resistance equals the torque output, and the RPM becomes zero.

Figure 10 compares the spindle rpm versus temperature for the controls, PIB, OCP, and CRY formulations. 
The non-petroleum greases all produce gradual reductions in rpm with decreasing temperature to -40°C 
(-40°F) while petroleum greases rapidly decline in rpm (increase in torque) by 0°C (32°F).

Figure 10: Plots of spindle rpm versus temperature. The rpm decreases due to rising consistency in the grease 
as it cools which imparts more torque on the motorized spindle.

Since the majority of greases were synthetic-based, most greases did not stall the motor at -40°C (-40°F). 
Only the paraffinic, naphthenic, and CRY polymers (semi-crystalline OCP) based greases exhibited 0 RPM 
at -40°C (-40°F), which is the test temperature for ASTM D1478 on the NLGI HPM-LT grease specification. 
These samples were the highest, i.e. worst, pour points at -15°C (5°F), -21°C (-6°F), and -33°C (-27°F) for 
Paraffinic, Naphthenic, and CRY2 base oil blends. It is a common rule of thumb that a grease’s lower limit 
for operating temperature is the pour point of the grease’s base fluid and all three base fluids for the greases 
that stalled were above -40°C (-40°F). The CRY polymer blends have Tg, molecular pour points, of roughly 
-10°C (14°F) which appears to dominate the low temperature fluidity even though isolated CRY2 and CRY3 
base fluid blends had pour points of -48°C (-54°F) and -44°C (-47°F) below the grease test temperature of 
-40°C (-40°F).
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Interestingly, measuring RPM versus temperature from 20°C (68°F) to -30°C (-22°F) show that the 
medium molecular weight polymers OCP2 and CRY2 are far more favorable than their low molecular 
weight counterparts OCP1 or CRY1. At -40°C (-40°F), even the PIB2 outperforms the PIB1 and allows 
the highest RPM of the PIB series. In all cases the highest molecular weight polymers; PIB3, OCP3, and 
CRY3 produced the lowest RPM which implies the highest resistance to spindle rotation at low temperature. 
However, for OCP and CRY polymer chemistries the best performer was neither the lowest nor the highest 
molecular weight. Why is this so?

The results highlight a key dilemma in formulating with polymers. Is it better to formulate with a low wt% 
of high MW polymer or a high wt% of low MW polymer to achieve a target viscosity? In fluids, the low 
wt% / high MW option typically produces higher low temperature fluidity since, more of a lighter base oil 
can be used which ultimately drives the fluidity. Yet for applications like, gear oil or industrial HF where 
stringent limits of shear stability are placed, the high wt% / low MW strategy provides the best mechanical 
stability.

The way to compare low wt% / high MW vs. high wt% / low MW is to calculate a molecular weight average 
which gives a single number to rank the formulations against their low temperature fluidity or the RPM on 
the motor. Molecular weight average (MW) is an arithmetic average of each component (PAO6, polymer, 
diluent oil) versus their respective wt% in the base oil.

Figure 11 shows comparisons of the startup RPM at -40°C (-40°F) versus the log of the molecular weight 
of the respective polymers, the MW average of the base fluid blends, and the wt% polymer. Looking at the 
dataset from these three perspectives, it shows that the highest RPM was not achieved by the highest or 
lowest molecular weight polymer (first plot). The highest performance was centered around the medium 
MW polymers with an average MW of 5,000 in the base oil blend (second plot). Several blends fell within 
the ~5000 MW, but the third plot comparing wt% polymer used separates performance of the OCP2 vs. 
OCP1 vs. mPAO100, which compete as the highest RPM formulas.

Figure 11: Comparing rpm of the spindle at -40°C (-40°F) against different parameters of the polymer-modified 
base oil formulation to determine the factors that correlate best to increased torque on the motor at low 

temperatures.
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From the data, it appears that having too much polymer is negative and the lower MW grades (OCP1, PIB1, 
CRY1) plus mPAO will require more polymer than other formulations to achieve the ISO 150 base oil 
viscosity. It also appears, that high molecular weight is also negative for OCP3 and PIB3, though due to the 
PIB’s higher MW, and it outperforms the OCP slightly. A moderation between suitably low MW and good 
thickening efficiency (low wt% polymer needed to meet ISO grade) appears to occur around 5,000 MW 
which coincide with OCP2. Which does so with the least amount of polymer. OCP1, mPAO, and PIB2 also 
fall into the 5,000 MW region but, have notably more polymer and produce lower startup rpm.

Why does OCP1 outperform the similar PIB2? PIB2 has a lower polymer wt% and similar MW average 
of ~5,000. However, the OCP modified greases all appeared to be more yielding and shear thinning than 
PIB or CRY modified greases despite all greases testing as NLGI #2 on the ASTM D1403 cone penetration 
test. This is also apparent on the higher startup RPMs at room temperature, 20°C (68°F), which indicate 
the OCP greases have lower startup resistance. Cone penetration is a very simple test which only captures 
the rheology of the grease under one arbitrary condition and though all greases are NLGI #2, they present 
differently under different shearing tests.17

US Steel Mobility – LT-37 Results
The flow rate on US Steel Mobility LT-37 at -20°C (-4°F) is required to be >10 g/min to meet the Low 
Temperature category of the new NLGI High Performance Multiuse grease specification. Previous 
discussion on polymers, measuring tack, low temperature fluidity, and the simple Spindle Stall Test have 
all served as groundwork to discuss the effects of polymers on performance in US Steel Mobility down to 
-20°C (-4°F).

Most of the greases were able to flow at -20°C (-4°F). Not every grease met the >10 g/min requirement for 
HPM-LT subcategory.

Figure 12: Comparison of LT-37 flow rate (g/min) from 0 (32°F) to -20°C (-4°F) for control and 
polymer-modified greases.
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Comparing the US Steel Mobility flow rates versus the Spindle Stall test in Table I, it is apparent that there 
is good correlation between grease that stall the spindle motor at -40°C (-40°F) versus greases that fail the 
HPM-LT flow rate of 10 g/min. CRY2 was the only grease that failed the Spindle Stall but, passed HPM-LT 
although the CRY2 grease only exceeded the limit by 1.6, which may be well within experimental error for 
US Steel Mobility.

Table I: Low Temperature Test Results from US Steel Mobility and Spindle Stall Tests

The very high MW polymers PIB3, OCP3, and CRY3 appear very poor on the Spindle Stall test yet do 
flow at -20°C (4°F) in US Steel Mobility. No formulation here was optimized and with some adjustment 
it would likely be possible to meet the 10 g/min limit if starting from the 6 – 9 g/min starting formulations 
demonstrated here.
Spindle Stall test at -40°C (-40°F) appear to be a good pass/fail or go/no-go indicator for US Steel Mobility 
at -20°C (-4°F). Setup is minimal and results can be obtained within 2 hours.

Which other factors in grease composition and properties can also help to predict US Steel Mobility 
success? Figures 13 – 21 compare various factors of grease composition or different properties versus the 
US Steel Mobility in grams/minute at -20°C (-4°F).

Polymer chemistry appears to matter. The use 
of polymers, if mPAO is included, helps to create 
a synthetic base fluid required for -20°C (-4°F) 
flow. Indeed, the original US Steel Mobility testing 
only calls for testing down to -1°C (30°F) when 
conventional base stocks were most prevalent. The 
ISO 150 Group I and naphthenic base stocks both 
failed HPM-LT with the naphthenic sample giving 
no flow.

The interesting point is that PIB, even low MW 
PIB1,  has relatively low flow rates despite having 
the best Tg of the four polymers,-70°C (-94°F). It 
could be due to the poor thickening efficiency of 
PIB polymers which requires them to be used at 
higher wt% can cause overtreat of the polymer.

Figure 13: Polymer chemistry vs. US Steel LT-37 
at -20°C (-4°F)
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Tackiness Type – Whether no tack, to some 
structure, to very thready behavior – it gave well-
defined results. Only the conventional greases were 
Type 1, all Type 1 greases gave poor flow rate. All 
Type 3 greases (elastic) failed the HPM-LT spec and 
were the worst performers. Three of the four Type 
2 greases passed while only one of the three Type 4 
greases passed (OCP2).

TAA test parameters that best fit the US Steel 
Mobility trends were Thread Length at a low speed 
(0.1 mm/s) and Separation Energy at a high speed 
(5.0 mm/s).
The Thread length plot shows the familiar 
‘triangular’ shape seen in other figures above 
where flow rate increases to a maximum and then 
decreases beyond that value.

Higher separation energy at higher speeds typically 
produce better flow rates in low temperature for 
the US Steel Mobility. Separation energy tends to 
be reduced by high MW polymers and is very low 
in the Type 4 “thready” greases as the threads are 
pulled very easily.

Average molecular weight of the base oil blend 
had a strong effect on the US Steel Mobility. Much 
like the Spindle Stall test, the most successful and 
highest flow greases were centered around MW = 
5,000 g/mol.

Figure 14:  Tackiness type vs. US Steel LT-37 at -20°C

Figure 15: Low speed thread length vs. 
US Steel LT-37 at -20°C

Figure 16: Separation energy vs. 
US Steel LT-37 at -20°C

Figure 17: MW of base oil blend vs. 
US Steel LT-37 at -20°C
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Pour point of the base oil blend shows a strong 
effect. No base fluid with a pour point warmer than 
40°C (104°F) gave a passing flow rate in US Steel 
Mobility at 20°C (68°F). This may be the reason 
behind the good correlation between Spindle Stall 
at -40°C (-40°F) versus US Steel Mobility at -20°C 
(-4°F). Low pour point was a necessary but not 
sufficient parameter for success.

Base oil viscosity index (VI) shows an interesting, 
ramp-like relationship. VI of 150 to 200 produced 
good flow rates at -20°C (-4°F) but, exceeding a VI 
of 200 suddenly gave very poor results. The highest 
VI base oil blends were from the highest MW 
polymer grades while, the medium MW polymers 
preferred low temperature fluidity and produced the 
150-200 VIs.

Thickener wt% showed a ramp-like trend with 
higher amounts of thickener had a strong decline 
in flow rate. The low MW OCP1 stood out with 
very high flow rate but, otherwise higher thickener 
content was unfavorable.

Figure 18: Base oil blend pour point vs. 
US Steel LT-37 at -20°C

Figure 19: Base oil blend VI vs. 
US Steel LT-37 at -20°C

Figure 20: Thickener wt% vs. 
US Steel LT-37 at -20°C

Figure 21: High speed thread length vs. 
US Steel LT-37 at -20°C  

Many of these factors may be the result or symptom of other, more fundamental factors. Which factors did 
not greatly affect US Steel Mobility in a systematic way?   

Thread length at high speed (5 mm/sec) has 
notably low correlation with flow rate. Overall 
thread lengths were much lower on the TAA 
tack test versus being pulled by the simple finger 
test. More work is needed to refine the testing 
protocol to emulate the exact conditions. US Steel 
Mobility flow rates tend to be quite low so high-
speed tackiness may not be applicable due to the 
difference in time frame.                      
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4. Conclusions

A range of greases were prepared using ISO 150 synthetic base stocks adjusted with different molecular 
weights (base stock, viscosity modifier, tackifier) from three different polymer chemistries (PIB, OCP, 
CRY). The resulting greases show a wide range of tackiness which can be summarized as four different 
types of tack behavior.

Quantification of tackiness behavior with the Falex TAA has been moderately successful in corroborating 
the empirical, visual finger tack results with real force and energy numbers. However, this preliminary 
work with the Falex TAA does not yet produce a singular measure of tack that we can line up all the 
greases against. Knowing that there are different regimes of tackiness behavior, it will help guide careful 
consideration of future testing protocols with TAA.

Low temperature testing with the in-house Spindle Stall test and the US Steel Mobility LT-37 methods give 
insight into the balance of wt% polymer versus polymer molecular weight and chemistry.

The Spindle Stall test demonstrates that the best low temperature fluidity and low resistance to torque 
are achieved when the molecular weight average of the base fluid blend (between polymer, base oils, and 
synthetic base stocks) is limited to 5,000 g/mol. The limitations of mPAO became apparent due to the very 
high treat rate (50%) which made the mPAO control grease less fluid than the OCP chemistries.

US Steel Mobility results at -20°C (-4°F) correlate well with the Spindle Stall at -40°C (-40°F). Similar 
phenomena are in effect between the resistance to rotation of a spindle versus grease being pushed through a 
confined metal tube, the difference is whether it is the metal substrate or the grease sample is in motion. Not 
all greases that passed US Steel Mobility passed the Spindle Stall test and vice versa. Thus, it is important 
to screen multiple types of grease flow (i.e. rotational torque, confined flow, consistency changes) to cover 
possible failure in different end uses.

5. Acknowledgements

Thank you to Jim Cordek (Functional Products Inc.) for the numerous soap bases and characterizing each 
base fluid blend; and to Pat Stockton (Clark Testing) for discussions on US Steel Mobility method. Thank 
you to Falex Tribology (US and European teams) and Compass Instruments Inc. for continued discussion 
and training with the Falex TAA tack tester equipment and to H.L. Blachford for supplying the NSF HX-1 
lithium 12-hydroxystearate preformed grease thickener.

6. References

1.	 Vargo, D. M. Polymers to Enhance the Performance of Inorganic Grease. NLGI Spokesman 32–36 
(2017).

2.	 Vargo, D. The Adhesiveness of Grease. NLGI 81st Annual Meeting (2014).
3.	 Willett, E. Overcoming Obstacles in Water Resistant H1 Specialty Greases Using Polymer.
4.	 T.G. Musilli. Water Spray-off Characteristics of Lubricating Grease. NLGI Spokesman December, 

(1982).
5.	 Georgiou, E. et al. Measuring Grease Tackiness Objectively. ELGI AGM (2019).



- 30 - 
NLGI Spokesman  |  VOLUME 86, NUMBER 4  |  September/October 2022

6.	 Gonçalves, D. et al. Formulation, rheology and thermal ageing of polymer greases—Part I: Influence of 
the thickener content. Tribology International 87, 160–170 (2015).

7.	 Willett, E. The Mechanical Stability of Polymer-Modified Greases.
8.	 Vargo, D., DeVore, D. & Lipowski, B. The Effect of Polymer Additives on Grease Flow Properties. 

NLGI 81st Annual Meeting (2014).
9.	 Kunal, K. et al. Polyisobutylene: A most unusual polymer. Journal of Polymer Science, Part B: Polymer 

Physics 46, 1390–1399 (2008).
10.	Malhotra, S. L., Minh, L. & Blanchard, L. P. Thermal Decomposition and Glass Transition Temperature 

of Poly(isobutylene). http://dx.doi.org/10.1080/00222338208056515 18, 455–475 (2006).
11.	NATTA, G., DANUSSO, F. & MORAGLIO, G. ISOPHASIC TRANSITIONS OF POLYMERS OF 

n-ALIPHATIC α-OLEFINS. Stereoregular Polymers and Stereospecific Polymerizations 386–387 
(1967) doi:10.1016/B978-1-4831-9883-5.50068-4.

12.	Linnig, F. J., Parks, E. J. & Wood, L. A. Ethylene–propylene copolymers: Crystallinity, infrared, and 
creep studies. Journal of Applied Polymer Science 8, 2645–2651 (1964).

13.	Gahleitner, M. et al. Propylene–ethylene random copolymers: Comonomer effects on crystallinity and 
application properties. Journal of Applied Polymer Science 95, 1073–1081 (2005).

14.	Tammy Uan-Zo-li, J., Marand, H. & Brian Love William Reynolds Alan Esker Richey Davis, C. J. 
Morphology, Crystallization and Melting Behavior of Propylene-Ethylene Statistical Copolymers. 
(2005).

15.	US20090281360A1 - Polyalphaolefins and processes for forming polyalphaolefins - Google Patents. 
https://patents.google.com/patent/US20090281360A1/en.

16.	US8080699B2 - Two-stage process and system for forming high viscosity polyalphaolefins - Google 
Patents. https://patents.google.com/patent/US8080699B2/en.

17.	Flemming, W. & Sander, J. Is It Time to Retire the Grease Penetration Test? NLGI Spokesman 14 



- 31 - 
NLGI Spokesman  |  VOLUME 86, NUMBER 4 |  September/October 2022

ELGI, Hemonylaan 26, 1074 BJ Amsterdam, Netherlands
Telephone: +31 20 67 16 162   I   Email: carol@elgi.demon.nl   I   Online: www.elgi.org

Autumn Events
24th – 27th October 2022
· ELGI Bi-Annual Working Group Meetings
 Monday 24th October 2022

· ELGI Advanced Grease Training Course
 (½) Monday 24th & Tuesday 25th  October 2022

· ELGI Sustainability Consortium Meeting
 Tuesday 25th October 2022

· ELGI-STLE Tribology Exchange Workshop
 Wednesday 26th & Thursday 27th October 2022

The ELGI Autumn Events will be held in Amsterdam 
at the Marriott Courtyard in the beautiful 
surroundings of the Haarlemmer Woods and Lake. 
Conveniently located 12 minutes from Amsterdam 
Schiphol Airport with shuttle service for ELGI guests.
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NLGI Interviews Dr. Ruiming “Ray” Zhang
Global Grease and Aviation Technical Manager

Vanderbilt Chemicals, LLC,  Norwalk, CT
and NLGI Board of Directors

By Mary Moon and Raj Shah

After making three major 
decisions that changed his life, 
Dr. Ruiming “Ray” Zhang found 
himself working in the grease 
industry. To learn about those 
decisions, why Ray likes to be 
stuck in the grease industry, 
and his thoughts about the 
future of the industry, read on!

Education
NLGI: Please tell us a little bit 
about where you grew up. 

RAY: I was born in Shanghai. 
Growing up at the heart of 
downtown Shanghai during 
the heart of the Great Cultural 
Revolution was a very 
interesting life experience by 
itself, but that is totally beyond 
the scope of this interview.

NLGI: Where did you go to 
college and graduate school, 
and what did you study?

RAY: I think it is best to start 
with the three turning points 
during my higher education 
and early career years. These 
turning points probably helped 
set the mold that shaped who 
I am today as a professional 
surface chemist and tribologist. 
The first turning point was 
entering Fudan University 
in Shanghai at a time when 
China had just restarted 
formal high education after 
the Great Cultural Revolution 
in 1977. The admission rate 
for a prestigious university 
like Fudan University was 
extremely low in these years, 
but I actually made it one 
year before my high school 
graduation. Yes, I jumped 
a grade by one year when I 
passed my college entrance 
exam in 1977. I received 
my bachelor’s and master’s 
degrees in chemistry from 
Fudan in 1982 and 1984, 
respectively

NLGI: What was your first 
job?

RAY: The second turning 
point came in 1986 after I had 
been working as a member 
of the teaching staff of the 
Chemistry Department at 
Fudan University for two 
years. I decided to come to the 

United States to pursue my 
Ph.D. degree. That was really a 
tough decision. That year, I had 
married my wife, Lei, and I had 
to abandon a promising career 
path for another one that was 
more or less unpredictable. But 
I never regretted this decision.

NLGI: What happened next? 

RAY: I came to the US and I 
enrolled at the University of 
Illinois at Urbana-Champaign. 
I joined Prof. James Lisy’s 
research group. His group 
was involved in studies with 
molecular beams, i.e., using a 
laser to observe the reaction 
dynamics of isolated single 
molecules. 

By the way, Dr. Lisy (and Dr. 
Yuan T. Lee) both studied in 
Prof. Dudley Herschbach’s 
research group at Harvard 
University. Dr. Lee and Dr. 
Herschbach won the Nobel 
Prize for their achievements 
in research with crossed 
molecular beams in 1986, the 
same year that I joined Dr. 
Lisy’s group. Now you probably 
can see why Dr. Lisy’s group 
initially attracted me!

The third turning point came 
during my second year of 
Ph.D. study at the University of 

Dr. Ruiming “Ray” Zhang
Global Grease and Aviation  
Technical Manager
Vanderbilt Chemicals, LLC
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I started my first industrial job 
in the field of lubricants and 
greases in 1995, and I have 
continued working in the same 
field ever since.

NLGI: How did your career 
develop?

RAY: I worked for NCH 
International and Mohawk 
Laboratories, both divisions of 
NCH Corporation (1995-2004), 
Infineum (2004-2007), and the 
OM Group (2007-2010). My job 
titles ranged from Lubricants 
Development Specialist at NCH/
Mohawk Labs and Contributing 
Technologist at Infineum to 
Technical Manager at OMG.

At Mohawk Laboratories 
(Irving, Texas), I first learned 
about the basics of grease 
and lubricant formulation. 
Mohawk Labs has very 
diversified lubricant product 

lines. In addition to greases, 
they formulate and produce 
engine oils and industrial oils, 
metalworking fluids and diesel 
fuel treatments. Working at 
Mohawk Labs turned me from 
a surface scientist into a grease 
monkey, and not in a bad sense.

Greases are so interesting. In 
a static condition, a grease is 
a semi-solid or very viscous 
lubricant. But when it is 
applied to the moving parts 
of a machine, it acts as a fluid 
due to its shear thinning or 
thixotropic property. It is 
very interesting because one 
needs to consider the very 
complicated interactions of 
4 different components, base 
oil, thickener, additives and 
metal surfaces, while in a 
liquid lubricant, without the 
thickener, the interactions are 
less complicated.

Illinois at Urbana-Champaign. 
After I spent one and a half 
years in Prof. James Lisy’s 
group, I made a major 
decision. Even though the 
research with molecular 
beams was very important, 
I decided that it was too 
theoretical or fundamental 
for me; I had more practical 
interests I decided to change 
the research direction of my 
Ph.D. study. Anyway, to make 
a long story short, I switched 
from Prof. Lisy’s group to Prof. 
Andy Gellman’s group where I 
studied surface reactions and 
boundary layer chemistry. This 
third decision was critical in 
determining who I am today, 
as a tribologist in general 
and a grease formulator in 
particular.

Career
NLGI: How did you begin 
your career?

RAY: I received my Ph.D. 
degree in physical chemistry 
in 1992. Then I worked a 
couple of short-term stints. 
First, I worked as a post-
doctoral researcher at the 
Chemistry Department of the 
University of Washington in 
the field of metal catalyzed 
surface reaction. Then I 
went back to The University 
of Illinois and worked as 
a visiting scientist at the 
Material Research Labs. The 
MRL was funded by the DOE 
(Department of Energy) but 
managed by the University.

Ray used this ultra-high vacuum chamber to study boundary layer formation on 
metal surfaces in a laboratory at the University of Illinois at Urbana-Champagne. 
(Photograph circa 1990, originally published on page 17 of Ray’s PhD. Thesis).
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NLGI: What is your current 
role?

RAY: In 2010, I joined 
Vanderbilt Chemicals, LLC as 
Global Grease and Aviation 
Technical Manager, and I 
continue to hold that role. I 
am responsible for developing 
additive applications and 
packages for greases and 
additive applications for jet 
turbine engine oil based on 
Vanderbilt’s novel additive 
chemistries and components.

Work at Vanderbilt Chemicals 
is ideal, since I can apply all my 
knowledge and experiences 
to this job as the Global 
Technical Manager for Grease 
and Aviation (including jet 
turbine engine oil). In my 
current job, I serve as a 
liaison between internal and 
external customers, OEMs and 
industrial groups to guide the 
activities in research, product 
development, and sales and 
marketing.

I am so lucky to have 
chosen grease as my 
professional career. 

Grease is so sticky. Once 
anyone gets involved in 
grease, he or she will be 

stuck to it forever. I like to be 
stuck in the grease 

industry; it is a lot of fun.

NLGI: What are your thoughts 
about your career?

RAY: I have had various career 
experiences. I have had several 
very interesting combinations, 

in terms of knowledge of both 
fundamental surface chemistry 
and real-world additive 
development (basic research 
vs. applied research).
I have had work exposure 
at both additive companies 
and lubricant manufacturers 
(additive supplier vs. 
additive user); and hands-on 
experience performing both 
standard ASTM lubricant 
and grease tests and specific 
OEM tests associated with 
particular lubricant and 
grease specifications, and 
then formulating accordingly 
(performance tests vs. product 
formulation).

My previous experience as 
a grease formulator helped 
me a lot in my efforts to 
bring Vanderbilt’s excellent 
additive offerings to various 
customers and guide them in 
the use of these additives to 
achieve specific demanding 
performance requirements. As 
the saying goes, “been there, 
done that”.

S A V A N T  L A B S

I S O  9 0 0 1 : 2 0 1 5  C e r t i f i e d

S A V A N T L A B . C O M

Specification knowledge. 
Dedicated service. 

Quality data.

Test your Test your 
formulationsformulations
with Savantwith Savant

At Savant, we are uniquely qualified  
to equip your business with the  
grease testing capabilities and  
competitive advantages you need.

We can help you with your pre- 
certification testing to meet the new 
High-Performance Multiuse (HPM) 
Grease Specification. We can  
customize test packages including   
SRV ® wear testing and more. 

Grease Grease 
specification specification 
challenges?challenges?

Mr. NS Ramanathan (Senior Vice-
President, APAR Industries Ltd.) passed 
the microphone to Ray at a technical 
session discussion at the 22nd NLGI-
IC grease conference at Indore, India 
(February 2020).
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NLGI: What are some 
milestones in your career? 

RAY: I hold two certifications, 
CLS-Certified Lubrication 
Specialist from STLE (since 
1997) and CLGS-Certified 
Lubricating Grease Specialist 
from NLGI (since 2008).

I’m active and support the 
grease industry as a member 
of the SAE International 
E-34 Propulsion Lubricants 
Committee for jet turbine 
engine oils (voting member 
since 2010), the NLGI Board 
of Directors (since 2010) and 
the China Lubricating Grease 
Institute (CLGI, liaison since 
2011).

I’m grateful to have received 
two awards from NLGI, the 
Chevron Global Lubrication 
Award (2009) and the John A. 
Bellanti Sr. Memorial Award 
(2022).

I am so lucky to have chosen 
grease as my professional 
career. As the saying goes, 
grease is so sticky, and once 
anyone gets involved in grease, 
he or she will be stuck to it 
forever. I believe there is a 
certain truth about this. For 

me, I like to be stuck; it is a lot 
of fun.

Grease Industry
NLGI: What are your thoughts 
about the lubricating grease 
industry? What do you think 
about its future?

EST. 1985Servo Filling Systems

TRUSTED 
FILLING 
SYSTEMS

Booth
#3664

Ray accepted the John A. Bellanti Sr. 
Memorial Award from Patrick M. Walsh 
(President, Texas Refinery Corporation, 
Fort Worth, TX) at the 2020 NLGI 
Annual Meeting (Toronto, Canada).
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RAY: Grease has been used 
since ancient times, and it will 
be around for the foreseeable 
future. Several current 
trends in the field are worth 
mentioning.

First, there is vehicle 
electrification, i.e., the 
development of electric 
vehicles or EVs for short. The 
development and transition 
from traditional vehicles 
with internal combustion 
engines to EVs are happening 
so fast, and they are so 
fascinating. I certainly believe 
it EVs represent the future 
of transportation. While 
demand for engine oil will be 
impacted dramatically once 
this transition reaches a critical 
level, it is believed that the 

amount of grease to be used in 
an EV will be more or less on 
the same level as that used in 
an ICE vehicle.

But there are challenges for 
greases to be used in EVs. 
These challenges include 
cooler operating temperature 
(ICEs are huge heat sources), 
lower center of gravity, fast 
accelerations and much faster 
electric motor speed in rpm 
compared to ICEs. In
addition, copper compatibility 
and reduction in noise, 
vibration and harshness 
(NVH) are other two areas 
that will affect greases in EV 
applications.

Second, due to the high 
demand for lithium for use in 
EV batteries, there have been 

significant increases in the 
cost of lithium hydroxide. This 
has already affected grease 
manufacturers since 2016. 
Such price increases in lithium 
raw materials will put pressure 
on the economics of lithium 
greases.

Because 70% of total world 
grease production is based on 
lithium soap thickeners, either 
simple lithium or lithium 
complex soap thickeners, this 
will force people working 
in the grease field to try 
to develop new thickener 
technologies or to re-focus 
on other existing thickener 
technologies.

I personally think that Ca 
sulfonate complex grease and 
polyurea grease have the best 
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RAY: High-performance 
grease additives can certainly 
help grease formulators to 
develop greases suitable for 

EV applications much easily. 
Excellent antioxidants based 
on various chemistries can 
certainly perform both high 
speed applications and sealed 
for life applications, which 
are standard for greases for 
EVs. For example, organo-
moly based friction reducers 
can help improve the energy 
efficiency and NVH of EVs. 
Copper corrosion inhibitors 
and EP additives will let 
formulators meet demands 
for copper compatibility and 
EP conditions due to the 
higher gross weight and faster 

Summary 
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2017 - Louisiana State University

Available to 
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Only
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chance to replace some of the 
existing lithium grease volume, 
albeit this switch will be slow 
and gradual.

I think that calcium 
sulfonate complex and 

polyurea greases have the 
best chance to replace some 

of the existing lithium 
grease volume.

NLGI: Are there new additive 
chemistries for greases? 

Souvenir cap from the 1995 NLGI 
Annual Meeting at the Tournament 
Players Club (TPC) Sawgrass, Ponte 
Vedra Beach, FL.

https://www.nlgi.org/my-account/
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acceleration of EVs compared 
to ICE vehicles. My colleagues 
at Vanderbilt Chemicals and 
I have experience with these 
types of additives.

NLGI
NLGI: How did you get 
involved in NLGI?

RAY: My involvement with 
NLGI started when I first joined 
NCH Corporation in early 1995. 
That same year in October, I 
attended my first NLGI annual 
meeting, which was held at a 
golf resort, the Tournament 
Players Club (TPC) Sawgrass, 
Ponte Vedra, FL. I still have the 
baseball cap that I received 
at that annual meeting as a 
souvenir.

I was totally impressed by 
the small circle of colleagues, 
family-like atmosphere, and 
camaraderie shown during this 
annual event by NLGI, which 

was totally different from that 
at the other large conferences 
that I had attended.

My actual involvement with 
NLGI also started at that very 
same year. I expressed my 
willingness to review technical 
paper for the Institute’s 
magazine, The NLGI Spokesman. 
At the time, Dr. Gian Fagan 
(formerly at Chevron and the 
Bel-Ray Company) was the 
Editorial Committee Chair. I 
continued volunteering in that 
capacity as a reviewer until I 
became a member of the Board 
of Directors in 2010 after I 
joined Vanderbilt Chemicals.

NLGI: What are your 
activities as a member of the 
Board of NLGI?

RAY: After I joined the NLGI 
Board of Directors, I worked 
in the International sub-
committee for several years. 

The focus of the International 
subcommittee was to increase 
cooperation with people 
involved in the grease industry 
in regions outside the scopes 
of NLGI and ELGI, especially in 
South America and China.
Since 2011, I have served as a 
liaison between the Chinese 
Lubricating Grease Institute 
(CLGI) and the other grease 
institutes. In this role, I provide 
status updates and information 
about the biennial grease 
meetings of CLGI to NLGI, 
ELGI and NLGI-India Chapter. 
This liaison function comes 
naturally to me because at NCH 
International, I was in charge of 
technical service to customers 
in the Asia-Pacific region and 
grease toll manufacturing 
activities in China.

Perspectives
NLGI: Do you like to read?

RAY: I love reading. Of course, 
it is impossible to travel to 
all the places I wish to go, 
especially in terms of travel 
to the past or the future for 
that matter. Reading can set 
my body free and let my mind 
travel to any possible place 
depending on what I choose to 
read.

NLGI: Do you like to travel?

RAY: My wife, Lei, and I have 
been married for 36 years 
and still counting. We enjoy 
travelling together to various 
parts of the world.

Ray was among the delegates at the opening session of the 20th CLGI Grease 
Conference in the city of Kunming, China (October 2019). From left to right: Mr. 
Baojie Wu (Sinopec Tianjin Grease), Ms. Crystal O’Halloran (NLGI), Mr. Siddharth 
Sachdeva (Siddharth Grease and Lubes), Dr. E. Sayanna (NLGI-IC), Ms. Carol 
Koopman (ELGI), and Ray.
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NLGI: Do you have time 
to be involved in family 
or volunteer activities or 
hobbies?

RAY: Hiking and bicycling 
near and far are other favorite 
activities in my spare time.

Since the start of COVID-19, 
I converted my basement to 
a personal gym. There is a 
standard-sized ping-pong table, 
weight bench, boxing sandbag, 
excise bike, and not the least 
important, a yoga mat. From 
this list, you probably can see 
that these activities keep me 
very busy in my spare time!

Contact nlgi@nlgi.org for more information on how to submit.

Customer Grease 
Knowledge 

Supply 
Chain 

Grease 
Education 

Industry 
Content 

Lubricating 
Grease 

Submit your VALUE-ADD articles to 
The NLGI Spokesman 

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 
the grease industry. NLGI leadership is excited to provide additional value to The NLGI Spokesman readers 
and welcome future articles that bring insight into our industry.

Ray (far right) enjoyed a boat tour at the 20th CLGI Grease Conference in the city of 
Kunming, China (October 2019) with (from left to right) Dr. E. Sayanna, Ms. Carol 
Koopman (ELGI), Mr. Siddharth Sachdeva (Siddharth Grease and Lubes), Dr. Lou 
Honary (Environmental Lubricants Manufacturing), and Ms. Crystal O’Halloran 
(NLGI).  

mailto:nlgi%40nlgi.org?subject=
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NLGI: Do you have a motto?

RAY: Life is short; live it to the 
fullest!

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 the 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. She graduated 
with a Ph.D. in Chemistry from 
the University of Chicago, an 
MBA from Rider University 
(Lawrenceville, NJ), and 
bachelor’s degrees in chemistry 
and physics from Lafayette 
College (Easton, PA). Her 
experience in the lubricant and 
specialty chemicals industries 
includes R&D, project 
management, and applications 
of lubricants tribology and 
electrochemistry. She currently 
works in publishing, She 
served as Section Chair of the 
Philadelphia Section of STLE. 
She received the Clarence E. 
Earle Memorial Award (2018) 
and the Golden Grease Gun 
Award (2022) from NLGI.

Ray enjoyed the festivities at the ELGI 
Annual General Meeting in Helsinki, 
May 6, 2017.

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 2015. 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 
Golden Grease Gun Award, 
the Clarence Earle Memorial 
Award, and the J. Bellanti Sr. 
Memorial Award from NLGI. 
He is an elected fellow by his 
peers at NLGI, IChemE, STLE, 
INSTMC, AIC, IOP, CMI, the 
Energy Institute, and the Royal 
Society of Chemistry. He has 
over 525 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. More information 
on Raj can be found at https://
bit.ly/3QvfaLX

https://bit.ly/3QvfaLX
https://bit.ly/3QvfaLX
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NLGI COMMITTEE UPDATE
Technical Committee

*If interested in serving on a committee/sub-group, complete the volunteer form on the NLGI website. Please don’t 
hesitate to contact NLGI HQ with any questions: 816.524.2500 or nlgi@nlgi.org.

Check out the NLGI Store
Click the sections below to learn more.

nlgi.org/store 

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, the 
annual grease production survey and 
research grants.
 
Certification Marks – includes High-
Performance Multiuse Grease (HPM), 
GC-LB, GC & LB certification marks
291 certified products including:
•	 11 GC
•	 35 LB
•	 235 GC-LB
•	 10 HPM
 

Working Groups
•	 Bio-Based - Larry Ludwig, chair
•	 Food Grade - Larry Ludwig, chair
•	 Grease Specification – Joe Kaperick, chair
•	 Grease Particle – Joe Kaperick, chair
 
Reference Grease – Batch 4 is currently available for purchase via NLGI’s 
online store (www.nlgi.org). Includes Certificate of Analysis.
 
Grease Production Survey – 2021 survey is available complimentary to NLGI 
members via the members’ only section of the NLGI website. Non-members may 
pay for the survey via NLGI’s online store (www.nlgi.org).
 
Research Grants – The 2022 NLGI Research Grant was awarded to the 
University of California, Merced for their one-year research project titled “Novel 
Ionic Liquids as Grease Lubricant Additives.”

https://www.nlgi.org/about-us/committees/
mailto:nlgi%40nlgi.org?subject=
https://nlgi.org/store
https://www.nlgi.org/store/
https://www.nlgi.org/store/
https://www.nlgi.org/store/
https://www.nlgi.org/store/
https://www.nlgi.org/nlgi_article/
https://www.nlgi.org/technical/whitepapers/
https://www.nlgi.org/store/
https://www.nlgi.org/store/?reference-grease
https://www.nlgi.org
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NLGI Decades
Retrospective

50’s 60’s
1950
65 total members.

International companies joined for the first year, including two European companies.

Sophisticated equipment such as the precision inter-
chemical rotational viscometer started appearing.
 
The institute promoted automobile servicing.

1951
Annual Meeting had a record attendance of 447 
participants.

1952
Marketers were invited to join NLGI’s membership.

1953
The Annual Meeting registration price was $13.00.

1954
The annual meeting served filet mignon, costing an additional $8.00 
per attendee.

33% of NLGI’s net proceeds were invested into a reserve fund.

1956
A Motion Picture Committee was created to develop an educational film on lubricating greases.

1957
NLGI debuted a movie titled “Grease – the Magic Film” during the 1957 annual meeting.

1958
Bylaws were amended to include up to 24 members on the Board of Directors.

1959
“Grease, the Magic Film,” reaches its two-year anniversary with 94 copies sold.

1960
The first Glossary of Terms was published in July 1960 with 39 definitions.
 
The NLGI Spokesman is circulated to 1,406 domestic subscribers and 435 
foreign subscribers.

1961
Chassis Lubrication Committee is formed.

1962
Northwestern University was awarded a $2,500 grant for their industry 
research project.

1963
Otto Checkup became a registered service marker of the NLGI and API.

1964
HQ moved to a larger office in Kansas City, MO, to improve working conditions. Expenses to move 
were $593.92.
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1965
A summary analysis page is added to the Grease 
Production Survey.

A Steering Committee for “Grease Dispensing in 
Central Systems” is developed.

1966
Reference Grease was established in 1966. The first two batches were prepared in New Orleans and 
sold for $2.50 per pound.

The annual meeting locations are selected four years in advance.

A “President’s Page” was routinely included in The NLGI Spokesman.

1967
An International Committee was formed to explore the idea of NLGI going international.

1968
Roast prime rib of beef, au jus was selected for dinner during the annual meeting, increasing the 
cost by $8.75 per attendee.

1969
The Annual Meeting was held in Kansas City, MO.



Amazon printed book
$149.99 (members and non-
members receive the same 
price through Amazon)

 

Full book electronically
$129.99 members
$149.99 non-members
Shop at nlgi.org/store

Each electronic chapter 
sold individually
$19.99 members
$29.99 non-members
Shop at nlgi.org/store

NLGI 
Lubricating 

Grease Guide
Seventh Edition LAUNCHED

IN TORONTO!
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NOW 
AVAILABLE!

1965
A summary analysis page is added to the Grease 
Production Survey.

A Steering Committee for “Grease Dispensing in 
Central Systems” is developed.

1966
Reference Grease was established in 1966. The first two batches were prepared in New Orleans and 
sold for $2.50 per pound.

The annual meeting locations are selected four years in advance.

A “President’s Page” was routinely included in The NLGI Spokesman.

1967
An International Committee was formed to explore the idea of NLGI going international.

1968
Roast prime rib of beef, au jus was selected for dinner during the annual meeting, increasing the 
cost by $8.75 per attendee.

1969
The Annual Meeting was held in Kansas City, MO.

Shop at nlgi.org/store

Shop at nlgi.org/store

https://www.nlgi.org/store/grease-guide/
https://www.nlgi.org/store/grease-guide/
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India Conference Recap

Number of participants  

363

Number of technical papers

25
(6 business talks)

The conference was organized by Hindustan 
Petroleum Corporation Limited (HPCL).

24th NLGI India Chapter Conference  |  August 26-28, 2022
Visakhapatnam (Vizag), India

Number of participants  
from abroad  

18
Number of exhibit booths   

28
booths by 21 companies 
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Latest Trends in the Grease Industry

•	 Presentations included finding an 
alternative to lithium greases 

•	 Discussion included the global 
distribution of lithium and price 
increases  

•	 Ca-sulfonate greases are gaining 
traction as an alternative to lithium 
complex greases in terms of 
performance and price
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Simhachalam Devasthanam Temple
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Cultural Evenings
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•	 Dr. S S V Ramakumar, Director (R&D) and President NLGI India Chapter, inaugurated the 
Conference. 

•	 Mr. Vinod S Shenoy, Director (Refineries), HPCL, was the chief guest of the conference.
•	 Dr. Anoop Kumar, Senior Staff Scientist, Chevron Product Company and President NLGI USA, was 

conferred with Lifetime Achievement Award for his Outstanding Contribution to Grease Industry.  
Dr. Kumar also co-chaired a technical session on “Frontiers of Grease Technology and Production 
Survey” and was guest of honor at the valedictory session.

•	 PPC Gonsalves Best Paper Award:  ”A Unique Shear Captive Grease for High-End Applications” 
presented by Ms. Nidhi Jain of M/s Siddharth Grease & Lubes Pvt. Ltd. Gurugram, India.

Recognitions
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High-Performance Multiuse 
(HPM) Grease Column

How to Certify your Product with HPM

STEP 1	 Test Your Product Against the Specification Details
	 	 Specification Details HERE
	 	 Not able to test your products in house? Click HERE for test labs in  
	 	 North America and abroad.

STEP 2	 Submit application and qualification sample to the 
		  Center for Quality Assurance.
	 	 Details available HERE

STEP 3 	 Submit the signed License Agreement
	 	 *CQA will send license agreement once qualification sample has been tested

STEP 4	 Submit Payment
	 	 Pricing details available HERE

STEP 5 	 Join the listing of other HPM certified products!

Registered Branded Product Supplier CORE	 Corrosion 
Resistance

Water 
Resistance

High 
Load

Low 
Temperature

Acinol 152 HQS (US) – All Colors Axel Americas +WR +LT

Axellence 652 HQ (US) - All Colors Axel Americas CORE+	 +LT

Castrol Tribol™ GR SW 460-1 BP Lubricants 
USA, Inc. CORE+	 +CR +HL +LT

Castrol Molub-Alloy 860/460-1 ES BP Lubricants 
USA, Inc. CORE	

Gadus® S3 V220C 2 Shell CORE+	 +HL

LML Lithium Complex Grease Loadmaster  
Lubricants, LLC CORE+	 +WR

Mobilgrease XHP™ 222 ExxonMobil Oil 
Corporation CORE+	 +WR

MOLYKOTE® Multilub Synthetic 
High Performance Grease

Molykote  
Specialty  
Lubricants

CORE+	 +LT

Valvoline™ Cerulean Plus #2 Valvoline, Inc. CORE	 +WR +HL

Valvoline™ Extreme Red Valvoline, Inc. CORE	

https://www.nlgi.org/wp-content/uploads/2021/05/HPM-Specification-Details-Revised-5-3-21.pdf
https://www.nlgi.org/about-us/high-performance-multiuse-grease/test-labs/
https://www.centerforqa.com/hpm-licensing/
https://www.nlgi.org/about-us/high-performance-multiuse-grease/pricing/
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NLGI
Visits Members Globally

IndianOil R&D
Sector 13, Faridabad, Haryana, India

Dr. Anoop Kumar visited IndianOil R&D at their facility in Faridabad, India. IndianOil’s Research & 
Development is focused on developing, demonstrating and deploying novel, innovative, environment 
friendly, customer centric products and process technologies for addressing issues of national 
importance to attain self-reliance in field of energy and allied areas. Apart from carrying out path 
breaking research in core petroleum activities like Lubricants, Refining, Petrochemicals and Pipeline; 
IndianOil R&D is pursuing pioneering work in promising & futuristic Alternate Energy segments like 
Bio-Energy, Solar Energy, Hydrogen, Energy Storage, Battery, CCU Technologies etc.

After working at IndianOil from 1991-2008, Dr. Kumar was excited to revisit the state-of-the-art 
Research & Development facilities located across a 65 acre campus in Faridabad and view the impressive 
array of most advanced equipment is available to experienced researchers and scientists  
round-the-clock.
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Siddharth Grease & Lubes Pvt. Ltd.
Sector 3, IMT Manesar, Gurugram, Haryana, India

Siddharth Grease and Lubes Pvt. Ltd., established in 1988, has seen tremendous growth in the 
succeeding years and conceded itself as one of the eminent manufacturers and suppliers of a 
comprehensive range of greases and lubricant oils. Their specialty lies in automobile greases, high-end 
lubricant oils, food-grade greases, synthetic oils, and many others.
 
Through extensive research and customer-oriented principles, they adhere to the demands of the 
modern-day Indian automobile industry while paving the way in the domestic scope as well. They 
ensure 100% customer satisfaction and delivery of high-performance goods to keep their worth intact 
with their quality product.
 
They have a grease manufacturing capacity of 40,000 MTPA and a lubricant manufacturing capacity of 
20,000 KLPA. They also have a well-equipped Research & Development Centre in India.
 
Siddharth Grease and Lubes Pvt. Ltd. will be the host company of the 25th Lubricating Grease 
Conference in 2023. Visit https://www.nlgi-india.org/ for more details as they become available.

STRATCO, Inc.
Scottsdale, Arizona, United States

NLGI’s Executive Director, Crystal O’Halloran, MBA, CAE, and Jennifer Foreman, Member Services 
Manager, visited STRATCO, Inc at their facility in Scottsdale, AZ.  

“We enjoyed touring STRATCO’s facility and meeting their employees. As a member for over six 
decades, it was great to see how their company has evolved over the years. STRATCO’s facility honors 
tradition while continuously developing solutions for customers. Thank you to Diane Graham, CEO, 
and her team for a wonderful visit!” stated O’Halloran.

STRATCO is a provider of specialized blending and reaction equipment for greases, lubricants, 
biodiesel, roofing materials, and other hydrocarbon processing and petrochemical products. They 
provide reliable, state-of-the-art production technology, equipment, and services to maintain customers’ 
competitive advantage in the global market of lubricating grease and roofing materials.

They offer customers a semi-continuous process to manufacture greases, ranging from calcium, lithium, 
and sodium to more specialized greases such as calcium sulfonate, aluminum complex, polyurea, 
etc. STRATCO’s process allows you, the manufacturer, to minimize unit manufacturing costs while 
maintaining high standards of quality. Their customer base is located in 60 countries and  
on six continents.



- 57 - 
NLGI Spokesman  |  VOLUME 86, NUMBER 4 |  September/October 2022

STRATCO, Inc.
Scottsdale, Arizona, United States

NLGI’s Executive Director, Crystal O’Halloran, MBA, CAE, and Jennifer Foreman, Member Services 
Manager, visited STRATCO, Inc at their facility in Scottsdale, AZ.  

“We enjoyed touring STRATCO’s facility and meeting their employees. As a member for over six 
decades, it was great to see how their company has evolved over the years. STRATCO’s facility honors 
tradition while continuously developing solutions for customers. Thank you to Diane Graham, CEO, 
and her team for a wonderful visit!” stated O’Halloran.

STRATCO is a provider of specialized blending and reaction equipment for greases, lubricants, 
biodiesel, roofing materials, and other hydrocarbon processing and petrochemical products. They 
provide reliable, state-of-the-art production technology, equipment, and services to maintain customers’ 
competitive advantage in the global market of lubricating grease and roofing materials.

They offer customers a semi-continuous process to manufacture greases, ranging from calcium, lithium, 
and sodium to more specialized greases such as calcium sulfonate, aluminum complex, polyurea, 
etc. STRATCO’s process allows you, the manufacturer, to minimize unit manufacturing costs while 
maintaining high standards of quality. Their customer base is located in 60 countries and  
on six continents.



- 58 - 
NLGI Spokesman  |  VOLUME 86, NUMBER 4  |  September/October 2022

He is survived by his parents Tony and Sandra Ewanishin, his brother and sister-in-
law Mark Ewanishin and Sandra Jensen and his niece Thyme and his nephews Hayden, 
Beckett and Felix. David was a one of a kind son, brother, uncle and co-worker. His absolute 
favourite thing was the game of hockey. He grew up playing it, watching it, debating it, and 
was a loyal fan of the Calgary Flames and Team Canada.

 
Dave was exceptionally proud of his work at Shell Canada and the relationships he had 

there. The technical nature of his work made it hard for us laypeople to understand, but 
his enthusiasm was always palpable! His work took him all around the world, and he was called on when there 
were problems at customer sites or manufacturing locations, he loved figuring out difficult problems. He was 
very good at his job and his coworkers loved him, as he did them. He was an important cog in the machine that is 
Shell, and will be greatly missed.

 
Dave had great friends everywhere he went, he had an ability to connect with people on many levels, he loved 

conversation. He was a great at it. He knew a lot of stuff about a lot of stuff. Dave was a good neighbour and was 
involved with his condo board. He always helped people when they needed it. Dave’s Celebration of Life service 
will take place on:

 
OCT 8. 1:00 PM (MT)

Heritage Inn, High River
1104 11 Ave. SE

High River, AB (CA)
 
In lieu of flowers please consider making a donation to Alberta Adolescent Recovery Centre or the Calgary 

Flames Sport Bank. Both of these are matched donations for Shell Canada employees through the Benevity 
giving program.

In Memoriam
Mr. David Anthony Ewanishin


