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Metal lathes first 
developed

MWFs developed based on natural 
products

“We’re not going to blow the doors off standard 
machines…but if we can give a customer a newly 
designed component that meets their needs in four 
weeks instead of 20, they will probably opt for using the 
new technology. Basically, we can make a part that is 30 
percent lighter, 50 percent stronger, produce it faster, 
and material costs will be cheaper because we’re not 
machining away the biggest portion of a material block.” 
Taken from master’s thesis of Aline Blanche Grynbaum
Ingberman and Sittipat Assavaniwej; “3D Printing’s 
Impact on the Metalworking Industry.”

Shifting Technologies

Electric Vehicles2

Additive Manufacturing3

Expanding Metallurgies1

Complex Global 
Regulatory Landscape

“The GHS1 (Globally Harmonized System) regulations, which 
will be in full force by mid-2015, will have significant impact 
due to compliance difficulties and end-user pushback on new 
hazard warnings... In addition, REACh registration 
requirements in Europe will effectively preclude shipment of 
most MWF additives from outside the Euro-zone unless the 
supplier already has substantial volumes either coming in or 
produced in the EU, which would justify registration.”4

Evolution of Metalworking Fluids5,6

Multifunctional Globally Available Bioresistant Potential Alternatives to
Threatened Chemistries

• Increasing regulatory restrictions → 
shrinking toolbox

• Additives with multiple performance 
benefits provide greater flexibility 
to formulators

• Additives capable of performing on 
multiple different metals greatly 
benefit end users

• Biocides are facing harsh
regulatory backlash

• Formulators need additives 
that resist biocontamination

• Global manufacturers’ desire to 
streamline their formulations

• Lack of specific registrations 
(e.g. REACh) can be non-starters 
for additive incorporation in a 
formulation

• Many chemicals long used in MWFs 
are facing increasing scrutiny (e.g. 
chlorinated paraffin, biocides, 
phosphorus)

• Formulators want acceptable 
alternatives that provide performance 
benefits without regulatory 
drawbacks

NEEDS - Metalworking fluid formulators are seeking additives that are:

Machining advancements - high speed machining, 
better tool and workpiece materials

CHALLENGES – Technology changes and global regulations 

STRATEGIES - For new product development

1850s - 1950s ~1990s - 2000s

1. Denton, J. E., “Metallurgy for the Nonmetallurgist with an Introduction to Surface Finish Measurement” Metalworking Fluids, 3rd Ed., J. Byers
2. Kline’s PCMO 2040 Report
3. Ingberman, A. B. G. and Assavaniwej, S.; “3D Printing’s Impact on the Metalworking Industry” Master’s thesis, MIT
4. Rensselar, J. V., “The Future of Metalworking Fluid Additives” Tribology and Lubrication Technology (TLT), March 2015 – quote by Alan Eckard
5. Brinksmeier, E., et. al., “Metalworking Fluids – Mechanisms and Performance” CIRP Annals – Manufacturing Technology, 64 (2015) 605-628
6. Weiss, S., “The Evolution of High Speed Machining” Colibri Blog, Feb. 2016

ReferencesContact
Monica Ford, PhD
Monica.Ford@Ingevity.com
Ingevity
5255 Virginia Ave. 
North Charleston, SC 29406

• Rapid technological changes in the face of 
expanding regulatory requirements put 
significant constraints on new product 
development options for MWF additive 
suppliers

• A new product development strategy that 
provides ways to ease the cost burdens of 
global registrations is key for the success 
of additive suppliers 

Regulatory restrictions on MWF 
components

Addition of chemicals to enhance performance; 
introduction of water-based MWFs

Shift towards MWFs with multifunctional, bioresistant 
components with low environmental impact 
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Metal Advantages Disadvantages

Fe High hardness, 
durability and tensile strength

Dense; heavy; susceptible 
to corrosion/rusting

Al Lightweight; 
durable; corrosion resistant; high 
formability

Some alloys quite soft; susceptible to 
staining; harder to lubricate than steel

Cu High ductility and malleability;
high thermal and electrical
conductivity; corrosion resistant; 
easily alloyed

Weak; high ductility and malleability; 
expensive

Ti High strength-to-weight 
ratio; corrosion resistant; 
lightweight; high elasticity

Poor thermal conductivity;
susceptible to galling, welding and 
smearing; expensive; difficult to weld; 
reduced tool life

Strategy Details

Work within regulatory constraints to 
minimize costs and impact

Strong integration of regulatory and technical groups

Look for opportunities to utilize exemptions

Source raw materials strategically

Participate in data sharing consortiums, such as Substance Information Exchange Forums, when advantageous

Leverage products produced for 
other industries and applications

Evaluate opportunities to bring products over from other divisions in your company

Look for ways to slightly modify the chemistries to make them affordable to your application

Develop partnerships

Seek out synergies:

Market access (you have it, they need it; or they have it, you need it)

Complementary products

Trustworthy relationship (similar ethics and values)

Special thanks to Caitlin Ramsey, Sarah Stoudenmire
and the Lubricants team at Ingevity.


