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Metalworking Fluids I 
 
Session Chair: Stefanie Velez, Munzing North America, LP, Bloomfield, NJ 
Session Vice Chair: Stephanie Cole, Munzing North America, LP, Bloomfield, NJ and Safia Peerzada,  
Munzing North America, LP, Bloomfield, NJ 
 
8:00 - 8:40 am 
4434888: The Unseen Variable: Impact of Production Factors on Defoamer Performance in 
Metalworking Fluids 
Stefanie Velez, Munzing North America, Bloomfield, NJ 
 
The effectiveness of a defoamer in metalworking fluids is governed by numerous variables, including the 
expected factors like defoamer chemistry, dosage, and overall fluid formulation. However, a less obvious 
yet critical influence is the process of incorporating the defoamer during Metal Working Fluid production. 
This study explores how various procedural factors encountered during manufacturing—such as 
temperature fluctuations, mixing speed, and order of addition—impact the defoamer's stability and 
ultimate foam control performance. 
 
8:40 - 9:00 am 
4410765: Effects of Multiple Metalworking Fluids on Various Slideway Oils in a Linear Motion Guide 
System: An Early Look 
Andrew Yoder, Mike Kinzel, Johnnie Thomlinson, The Lubrizol Corp, Wickliffe, OH 
 
Linear motion guides (LMG’s) are steadily replacing traditional box way systems in new CNC machining 
centers. With this newer system, traditional slideway oil tests can no longer be relied upon to fully predict 
performance as wear and oxidation become more of a concern than traditional stick/slip behavior. This 
issue is especially acute when looking at metalworking fluid (MWF) contamination within the system. 
Historically, demulsification type tests have been used to study this contamination, but they do not 
necessarily have predictive power for LMG systems. To achieve a better understanding of slideway oil 
performance with and without MWF contamination in a linear motion guide, a custom test rig was built in 
collaboration with a leading LMG manufacturer. This presentation will show the results of early work 



comparing multiple MWFs as contaminants in various slideway oils. 
 
9:00 - 9:20 am 
4415764: Advanced Emulsion Features of Metalworking Fluids for Finish Machining 
Yixing Philip Zhao, Bob Evans, Avery Hartley, Abigail Meyer, Quaker Houghton, Conshohocken, PA 
 
In metalworking processes more attention has been paid to finish/precision machining, in which the 
smooth, high-quality surface finish and precise dimensions on a part probably are more important in 
addition to low or right friction forces provided by various lubricity additives. One of the new trends in 
MWF advanced emulsion technologies is to provide high detergency, good dispersion, wetting, antifoam 
and cooling properties in finish machining applications such as finish honing, aluminum wheel 
machining, light milling, lapping, grinding, etc. In metalworking, honing operations are among most 
difficult ones, which require high precision and dimension, extremely high detergency from coolants with 
strong dispersibility of soap residues and tiny metal fines with high surface energy. In this talk, we will 
present some real CNC machining test results and field honing applications with our MWF fluids with the 
advanced emulsion features optimized by Design of Experiment (DoE). 
 
9:20 - 9:40 am 
4419480: Advances in Poly(isobutylene) Succinic Anhydrides (PIBSAs) as Emulsifiers for Oil-in-
Water Emulsions 
Ross Totsch, Nelson Brothers, Parrish, AL 
 
Poly(isobutylene) succinic anhydrides (PIBSAs) are well-known for their role in metalworking fluids today, 
but their historical roles span a diverse range including engine dispersants, antifoulants, and emulsifiers 
for invert emulsions. This paper explores the structure/function relationship of the PIBSA molecule and 
its downstream chemistries which account for its versatility across various additive roles. Detailed 
examination of both the synthesis methods of the tail group (PIB precursor) and the reactivity of the 
anhydride head group is provided. Additionally, recent advances in PIBSA technology are discussed and 
highlight the expanded capabilities that surpass previous decades of its use. For context, comparisons 
are made between commonplace sodium sulfonate and modern PIBSA emulsifier options. Some of the 
innate advantages and disadvantages of PIBSA will also be discussed. 
 
9:40 - 10:00 am 
4426822: Bridging the Gap: Integrating Laboratory and Outdoor Testing for Corrosion Protection 
Amelia Hadler, Eric Rodeheaver, Maria Shepherd, Lubrizol Corporation, Wickliffe, OH 
 
Rust preventive fluids are used to provide post-processing corrosion protection for metal parts during 
storage, shipment, and use. Corrosion performance for these fluids is typically evaluated in industry-
standard accelerated corrosion environments such as those specified in the ASTM B117 salt spray and 
ASTM D1748 humidity cabinet methods. However, these methods cannot fully approximate the real-
world environment in which rust preventives are used. ASTM D1014 outdoor exposure testing provides a 
framework for real-world evaluation that can be used in tandem with salt spray and humidity cabinet 
testing to provide a more comprehensive picture of corrosion performance. This talk draws from several 
multi-year outdoor exposure studies on thin-film and heavy duty rust preventives to explore the effects of 
film thickness, diluent, panel setup, and environmental conditions on rust preventive performance. 
 
10:00 - 10:40 am - Break 
  



10:40 - 11:00 am 
4434831: Tapping Torque and Twist Compression (TCT) Performance of Polyakylene glycol (PAG) – 
Phosphate Ester Combinations for Water based Synthetic MWF Systems 
Ted McClure, Joseph Chiarelli, Alexes Morgan, Sea-Land Chemical Company, Cleveland, OH 
 
Synthetic water based metalworking fluid formulations often include PAG(s), in combination with 
phosphate esters, as significant contributors to boundary lubricant performance in both metal removal 
and metalforming operations. TCT is a bench test creating lubricant starvation in the contact, while 
tapping torque is a simulation test commonly used for evaluation of metal removal fluid performance. 
This presentation includes empirical TCT and tapping torque data which can be useful in selection of 
specific PAG – phosphate ester combinations. Phosphate esters with varying acid values, % phosphorus, 
fatty chain lengths, and degrees of ethoxylation are paired with PAGs with varying cloud points and 
molecular weights to identify significant factors in the selection process relative to lubricity. Test data will 
include AISI 1018 steel and 6061-T6 aluminum in a water based system. The aim is to provide useful data 
for formulators of water based synthetic MWF. 
 
11:00 - 11:20 am 
4437138: Vinyl Pyrrolidone Containing Polymers for Enhanced Lubrication in Metalworking Fluids 
Daniel Baumann, Bruce Fillipo, Sydne Tison, Ashland, Wilmington, DE 
 
Polyvinylpyrrolidone (PVP) and PVP copolymers are commercially available materials that are used 
across a plethora of industries due to the polymer’s unique functionality, resistance to biodegradation, 
and biological inertness. Herein, we discuss the benefit of incorporating PVP and PVP copolymers into 
metalworking fluids to enhance the lubricity of the fluid. The starting monomer, vinyl pyrrolidone, 
represents a diverse range of copolymers with various other monomers containing functional groups 
including amino, carboxylic acids, and esters. These copolymers were incorporated into MWFs and 
analyzed by tapping torque for lubricity measuring dramatic improvement in lubricity. Many of the vinyl 
pyrrolidone based polymers are label-free, offering a safe and effective material as a polymeric lubricity 
additive. 
 
11:20 - 11:40 am 
4439179: Generation 2 – A New Biobased Dicarboxylic Acid Replacement for Metalworking 
Applications 
Matt Kriech, Biosynthetic Technologies, Indianapolis, IN 
 
MWF formulations need to be specifically designed for a given metalworking operation such as cutting, 
grinding, drawing, stamping, sawing, tapping, milling, drilling, and cleaning. Metalworking fluids 
formulations regularly requires the addition of a dicarboxylic acid additive that functions as a coupler, 
emulsifier, anti-corrosion inhibitor, and provides lubricity. Most importantly, this multi-functional additive 
must allow formulations to be ultimately stable for long durations and deliver suitable performance 
during the machining of metal specimens. Within this talk, a new dicarboxylic acid replacement additive 
for the metalworking fluid industry has shown remarkable concentrate and emulsion stability, and details 
around the analytical and further performance testing results will be discussed. 
 
 
 
 
 



11:40 am - 12:00 pm 
4437311: Performance Under Pressure: The Balancing Act of Active and Inactive Sulfur in Lubricants 
Jesse Ziobro, Univar Solutions, Houston, TX 
 
Sulfur-based Extreme Pressure (EP) additives remain critical components in lubricant formulations, 
providing robust protection under high-load conditions. Their performance stems from the formation of 
protective films on metal surfaces, yet the choice between active and inactive sulfur chemistries defines 
both opportunities and limitations. Active sulfur species deliver aggressive reactivity and superior weld-
load performance but risk yellow-metal staining, odor, and corrosivity. Inactive sulfur chemistries, while 
less reactive, offer broader compatibility, improved stability, and reduced corrosion concerns—though 
often with lower peak EP performance. Attendees will gain a clearer understanding of the formulation 
trade-offs and pathways for integrating new chemistries without compromising the performance 
benchmarks that lubricants must achieve in increasingly demanding operating environments. 
 
12 – 12:30 pm – Metalworking Fluids Committee Meeting 
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Metalworking Fluids II 
 
Session Chair: Stephanie Cole, Munzing North America, LP, Bloomfield, NJ 
Session Vice Chair: Stefanie Velez, Munzing North America, LP, Bloomfield, NJ and Safia Peerzada,  
Munzing North America, LP, Bloomfield, NJ 
 
1:40 - 2:20 pm 
4432978: Controlling Copper Staining in MWFs with Amino Alcohol Derivatives and High Renewable 
Content 
Richard Butler, Andrew Schiffer, Advancion, Algonquin, IL 
 
A novel amino alcohol combination corrosion inhibitor with high bio-content has been developed This 
innovative corrosion inhibitor broadens the formulation possibilities for water-dispersible fluids 
containing carboxylic acids and amino alcohols. Formulations incorporating these components exhibit 
exceptional copper staining inhibition without the use of azoles. Azoles such as tolytriazole are already 
and are suspected of becoming reproductive toxins. This presentation will systematically explore the use 
alkanolamines alongside conventional renewable and biobased acids. Highlights the advantages of 
certain alkanolamines and renewable salts for creating high-performance, safer metalworking fluids free 
from reproductive concerns are discussed. 
 
2:20 - 2:40 pm 
4412688: HLD-Guided Design of Next-Generation Metalworking Fluids 
John Dixon, Krzysztof Kolman, Alina Filin, Ezio Amerio, Martijn Smout, Nouryon, Deventer, Netherlands 
 
Modern trends in industrial fluids emphasize sustainability and enhanced performance. As a result, 
current research focuses on developing formulations that combine high biodegradability and low toxicity 
with superior functional properties. The Hydrophilic–Lipophilic Deviation (HLD) framework is a modern 
surfactant formulation theory that predicts emulsion types based on the balance between surfactant, oil, 
water, temperature, and salinity. By leveraging HLD, it becomes possible to rationally select surfactants 
and predict phase behavior for specific applications. This presentation will outline our recent efforts to 



apply HLD theory in the development of next-generation metalworking fluids that achieve low toxicity, 
high emulsion stability, and excellent lubricity. 
 
2:40 - 3:00 pm 
4424512: STLE Technical Forum 2026 
Guerbet Alcohols in Neat Metalworking Fluids and Industrial Lubricants 
Simon Morton, Sasol, Westlake, LA 
 
As the lubricant industry continues to strive for more effective formulas, the need for high performance 
additives has increased. High purity Guerbet alcohols can be shown to help enhance neat oil 
formulations to meet the higher demands of today’s lubricant industry. Readily biodegradable, Solubility 
enhancer for additives in Group IV base stocks, branching increases lubricant performance for more 
efficient machine operations, improved oxidative stability and cleanliness reducing residues and 
tarnishes resulting in less machine downtime and maintenance needs. In addition, Guerbet alcohols can 
also provide low temperature and pressure activation of Sulphur EP additives offering a more effective 
alternative to Chlorinate EP additives. 
 
3:00 - 3:20 pm - Break 
 
3:20 - 3:40 pm 
4437434: Transformed Vegetable Oils and Their Use in Metalworking Fluids 
Daniel Baumann, Bruce Fillipo, Sydne Tison, Ashland, Wilmington, DE 
 
Incorporation of biobased and renewable ingredients into metalworking fluids has gained traction in the 
past few decades as increased sustainability has become critical. This presentation will discuss the 
development of chemically modified vegetable oil, termed transformed vegetable oil (TVO), and the 
chemistry’s impact on semisynthetic metalworking fluid performance properties. TVO is based on 
tunable chemistry where vegetable oils can be easily modified with various chemical moieties to 
influence hydrophobicity, solubility, and substrate affinity. These modifications to the base vegetable oil 
have a dramatic effect on MWF efficacy. By substituting a partition of the base oil with TVO, we measure a 
dramatic benefit in the lubricity of the resulting MWF, in addition to favorably modifying other MWF 
properties. 
 


