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Questions or
Comments?

“Why am I muted?” 
Don’t worry. Everyone is 
muted except the Presenter 
and the Host. Thank you 
and enjoy the show.

Type them into the
questions box!

www.acs.org/acswebinars
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Chat
Announcements and

hyperlinks from our team
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linkedin.com/company/
american-chemical-society@amerchemsociety@AmericanChemicalSociety@AmerChemSociety

Let’s Get Social!
Follow the American Chemical Society on Twitter, Facebook, 
Instagram, and LinkedIn for the latest news, events, and 
connect with your colleagues across the Society.

Contact ACS Webinars® at acswebinars@acs.org

www.acs.org/acswebinars
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Where is the Webinar Recording?

All Registrants
Watch the unedited recording 
linked in the Thank You Email 

for 24 hours.

www.acs.org/acswebinars

ACS Members w/Premium Package

Visit the ACS Webinars® Library 
to watch the edited and 

captioned recording.
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ACS Industry 
Member Programs

• ACS Industry Matters

ACS member only content with exclusive 
insights from industry leaders to help you 
succeed in your career. #ACSIndustryMatters

Preview Content: acs.org/indnl

• ACS Innovation Hub LinkedIn Group

Connect, collaborate and stay informed about 
the trends leading chemical innovation.

Join: bit.ly/ACSinnovationhub
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7https://chemidp.acs.org

A Career Planning Tool For Chemical Scientists

ChemIDP is an Individual Development Plan 
designed specifically for graduate students and 
postdoctoral scholars in the chemical sciences. 
Through immersive, self-paced activities, users 
explore potential careers, determine specific skills 
needed for success, and develop plans to achieve 
professional goals. ChemIDP tracks user progress 
and input, providing tips and strategies to 
complete goals and guide career exploration.

8www.acs.org/careerconsulting

Career Consultant Directory

• ACS Member-exclusive program that allows you to arrange a one-on-one appointment with 
a certified ACS Career Consultant.

• Consultants provide personalized career advice to ACS Members.

• Browse our Career Consultant roster and request your one-on-one appointment today!
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REGISTER TODAY 
ABCChem.org
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ACS Career Resources

https://www.acs.org/content/acs/en/careers/personal-career-consulting.html

https://www.acs.org/content/acs/en/careers/developing-growing-in-your-career.html
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If you are a student from a group underrepresented in the chemical sciences, we 

want to empower you to get your graduate degree!

The ACS Bridge Program offers:

• A FREE common application that will highlight your achievements 

to participating Bridge Departments

• Resources to help write competitive grad school applications and 

connect you with mentors, students, and industry partners!

Are you thinking of Grad School?

Learn more and apply at www.acs.org/bridge

Email us at bridge@acs.org

ACS Bridge Program

11
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http://www.acs.org/bridge
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ACS OFFICE OF DEIR
Advancing ACS' Core Value of Diversity, Equity, 

Inclusion and Respect

Resources

https://www.acs.org/content/acs/en/about/diversity.html

acsgcipr.org
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Register for Free Browse the Upcoming Schedule at www.acs.org/acswebinars

Thanksgiving Chemistry
(Rebroadcast)

Thurs., Nov. 18, 2022 | 2:00pm–3:00pm ET

Co-produced with ACS Division of Agricultural 
& Food Chemistry

Chemistry Tools to Help Achieve 
Zero World Hunger

Fri., Nov. 18, 2022 | 1:00pm–2:30pm ET

Co-produced with ACS Committee on Science and the 
ACS Division of Agricultural and Food Chemistry

Shear Thickening Fluids 
(Rebroadcast)

Mon., Nov. 21, 2022 | 2:00pm–3:00pm ET

Co-produced with ACS Industry Member Programs and ACS 
Division of Polymer Chemistry

16

THIS ACS WEBINAR® 

WILL BEGIN SHORTLY…

🖐 Say hello in the 
questions window!

www.acs.org/acswebinars

15
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http://www.acs.org/acswebinars
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Tech Advisor, Society of Tribologists and 
Lubrication Engineers (STLE)

Science Director, Green Chemistry 
Institute, American Chemical Society

NEIL CANTER, PhD DAVID CONSTABLE, PhD

More Than an Oil Change: Industrial Lubricants and Electric Vehicles

This ACS Webinar ® is co-produced with ACS Green Chemistry Institute.

Download the Presentation 
Slides Under “Handouts” 
section in GTW panel

Topics

 Introduction – Reasons Automotive Industry is Moving to Electric 
Vehicles

 Presentation Objective

Manufacturing of Internal Combustion Engine Powered Vehicles (ICEV)

Manufacturing of Electric Vehicles (EVs)

Focus on Battery Electric Vehicles (BEVs)

Comparison of the Two Vehicle Types

 Projections for 2040

New Metalworking Fluid Opportunities

 Summary

18

17

18
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Move to Electric Vehicles

Simplification of vehicle composition: fewer working parts

Fewer parts in general to lubricate

Energy efficiency is superior

Emissions are lower

19

Move to Electric Vehicles: Improved Efficiency

Parameter BEV ICEV

Energy Used 65 megajoules 230 megajoules

Energy Lost 15 megajoules 180 megajoules

% Energy loss 23% 78%

Both cars are driven for 100 kilometers. Both lose 50 megajoules due to rolling, 

braking and air drag. The BEV is 3.4 times more efficient than the ICEV

20

19

20
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Move to Electric Vehicles: Reduced Carbon Dioxide Emissions

21

Source of Emissions ICEV BEV – Electricity from Coal BEV –Electricity from 

Renewable Energy

Driving 163 0 0

Electricity Generation 0 180 2

Fuel Production 30 0 0

Manufacture 31 48 48

Total 224 228 50

Emissions values in grams per kilometer

BEV using electricity from renewable energy produces 4.5 times fewer emissions than an ICEV. 

Presentation Objective: Detail the Challenge for Industrial 

Lubricants in Moving to EVs

22

 Industrial lubricants needed to manufacture 

the components in an automobile

 Powertrain (Engine + Drivetrain)

 Body

 Fewer parts required to manufacture EVs 

than ICE powered automobiles

 ICE Powertrain - >1,000 components

 BEV Powertrain – 200 components

Reference: https://www.bcg.com/publications/2020/transformative-impact-of-electric-vehicles-on-auto-manufacturing

21

22
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Suppliers Most Affected: Auto Parts Manufacturers 

23

 Major users of metalworking fluids

 Conduct a variety of metal removal 
and metal forming operations

 Shift to electric vehicles: significant 
drop in demand for metalworking fluids 
and associated machine lubricants

Auto Parts Suppliers Contribution to Automobiles

24

 Internal Combustion Engines: Parts suppliers 
contribute 50 – 55% of the value

 Battery Powered Electric Vehicles: 35 – 40% of 
the value

 Largest impact – metal removal operations

 Small chip operations such as honing, lapping 
and grinding

Reference: https://www.pwc.com/us/en/industries/industrial-products/library/electric-vehicles-supply-chain.html

23

24
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Manufacturing of Internal Combustion Powered Automobiles – Engine Parts

25

 Cam shafts

 Catalytic converter housings

 Cylinders and cylinder heads – spark plugs

 Exhaust pipes

 Fuel injectors and pumps

 Mufflers

 Oil pumps

 Radiators

 Water pumps

Engine Blocks

26

 All engine components are in the engine block

Generally made from die cast aluminum alloys

Largest application for metal removal fluids in ICE manufacture

25

26
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Engine Block Manufacturing Process

27

Mold 
Making

Al Melt Casting
Heat 

Treatment
Machining

Engine Block Manufacturing Process

28

 Engine

 Clutches

 Transmission & Cases (Gears and Gear Sets)

 Drive Shafts 

 Differentials (Gear & Gear Sets)

 Axles

 Brakes

In EVs, regenerative brakes will be used leading to less wear.

27

28
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Critical Automotive Parts Affected by BEVs– Significant Reductions

29

Engine
Blocks

Non-Ferrous 

Die Cast Parts 

Cylinder 
Heads

Engine 

block

Front 

cover

Transmission

Cases

Fasteners

Nuts &

Bolts (less)

Camshafts

Pistons

Gears

Up to 20 per 

Transmission

Plus shafts

Radiators

Exhaust 
Pipes

Mufflers

Catalytic 

Converter

Housings

Exhaust

Manifolds

Drive

Shafts

Half 

shafts

Turbo Chargers

&

Superchargers

Rear 

Differentials

Stampings and Machined Parts

Valve train
Components

Springs
Rocker Arms

Valves

Crank 
Shafts

Connecting

Rods

Torque

Converters

&

Clutches

Fuel
Tanks

Fuel
Pumps

Front 

Differentials

Starter
Motors

Body Parts

30

Main supporting structure 

of an automobile

 Bumper

Cabin parts

 Frame

 Hood

Mainly use metal forming fluids no change in usage anticipated in transitioning to BEVs

29

30
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Industrial Lubricants Required

31

 Metalworking Fluids

 Metal Removal Fluids

 Metal Forming Fluids

 Metal Treating Fluids

 Rust Preventives

 Die release fluids

 Machine lubricants

 Hydraulic Fluids

 Straight oil, ester and water glycol

 Gear Oils

 Spindle Oils

 Way Lubricants

32

What type of vehicle do you currently drive?

* If your answer differs greatly from the choices above tell us in the questions window!

• Hybrid vehicle

• Internal combustion engine powered vehicle

• Battery electric vehicle

• Do not own or lease a vehicle

ANSWER THE QUESTION ON THE INTERACTIVE SCREEN IN ONE MOMENT

Audience Survey Question

31

32
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Battery Electric Vehicle Manufacturing

33

Components

 Battery Pack

 DC-AC Converter (powertrain 

electronic control unit)

 Powertrain

 Electric motor

On-board battery charger

 Additional copper wiring

Battery Pack Basic Component – Electrochemical Cell

34

For a lithium-ion battery

 Anode (typically graphite)

 Cathode (various lithium metal oxides)

 Electrolyte (organic solvents such as 

ethylene carbonate)

 Separator (polymer based typical 

polyolefins such as polyethylene)

Assumption that battery uses liquid electrolyte. Solid state lithium-ion batteries are currently 

under development

33

34



11/15/2022

18

Electrochemical cells organized into modules

35

 Multiple cells in a case with 
battery terminals attached

 Number of cells used varies by 
EV manufacturer

 Range from 4 to 444 cells

Reference: Coffin, D. and Horowitz, J. (2018), “Supply Chain for Electric Vehicle Batteries US International Trade Commission - https://www.usitc.gov/publications/332/journals/the_supply_chain_for_electric_vehicle_batteries.pdf

Meyer, “Battery-pack of the Nissan Leaf,” December 8, 2010, 
https://commons.wikimedia.org/wiki/File:BatteryPack-Leaf.jpg.

Battery modules organized into packs

36

Battery packs contain

Modules

 Electrical connections

Cooling equipment

Main operation is stamping so metal forming lubricants are required

35

36
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Battery Pack Manufacture

37

Electrochemical
Cell

Module Pack

ICE Powered Automobiles vs. BEVs

38

Differences in Production of Both Automobile Types

Effect on Demand for Industrial Lubricants

37

38
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Critical Automotive Parts Affected by Electric Vehicles 

39

Approximately 90% Fewer Parts related to 

Drive Train Components

Significantly Less Demand for Machined Parts

Significantly Less Demand for Die Cast Parts

Significantly Less Demand  for Heat Treated Parts

Battery 

Cases

Regenerative 

Brake

Systems

Smaller radiators 

for battery cooling

Some gears

But minimal

Copper wire

Increase

Power 

Management

Systems

Electric Motor Housings

From 1 to 4 per vehicle

Fluid Reductions Affected by BEV 

40

Metal 

Removal 

Fluids

Heat Treat 

Quenching

Fluids

Die Cast 

Release

Fluids

Gear Oils

(Machine use)

Stamping

Fluids

Way 

Oils

Hydraulic

Oils

Spindle

Oils

Corrosion

Protection

Fluids (RPs)

In Manufacturing Plants 

39
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What is the single biggest obstacle preventing the rapid move to battery electric vehicles?

* If your answer differs greatly from the choices above tell us in the questions window!

• A) The cost performance of battery powered electric vehicles is not comparable to internal 
combustion engine powered vehicles.

• B) The electric grid is not sufficiently stable to handle a much higher demand for power during 
the recharging of batteries.

• C) The time it takes to recharge batteries is too long.

• D) Batteries used in electric vehicles are not reliable enough. 

ANSWER THE QUESTION ON THE INTERACTIVE SCREEN IN ONE MOMENT

Audience Survey Question

Projections for 2040

42

Electric Vehicle Sales

Industrial Lubricant Sales

Source: https://www.bloomberg.com/news/articles/2021-08-09/at-least-two-thirds-of-global-car-sales-will-be-electric-by-2040

41

42



11/15/2022

22

Projected Increase in Sales of EVs by 2040:
Source Bloomberg NEF* - Published 8/19/2021

43

Analysis covers BEVs and plug-in hybrids

More than 2/3 of global car sales will be EVs by 2040

3 million units in 2020 to 66 million in 2040

Sales of ICEs peaked in 2018

 In the EU, battery EVs will be less expensive than ICEs by 2030

Battery cost has dropped from $ 1.20/ kW in 2010 to less than $0.20/ kW in 2020

Source: https://www.bloomberg.com/news/articles/2021-08-09/at-least-two-thirds-of-global-car-sales-will-be-electric-by-2040

Bloomberg NEF Current and Projected New Passenger Car Sales

44Source: https://www.bloomberg.com/news/articles/2021-08-09/at-least-two-thirds-of-global-car-sales-will-be-electric-by-2040

2020 2040 Projection

Passenger Car Sales

ICEs EVs

Passenger Car Sales

ICEs EVs

43
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Bloomberg NEF Current and Projected Light Commercial Vehicles 
(Pickup Trucks and Vans)

45Source: https://www.bloomberg.com/news/articles/2021-08-09/at-least-two-thirds-of-global-car-sales-will-be-electric-by-2040

2020

Light Commercial Vehicle Sales

ICEs EVs

Light Commercial Vehicle Sales

ICEs EVs

2040 Projection

Electric Vehicle Sales Vs Industrial Lubricant Sales: 
“X” Marks the Spot

46Source: https://www.bloomberg.com/news/articles/2021-08-09/at-least-two-thirds-of-global-car-sales-will-be-electric-by-2040

0

2

4

6

8

10

2020 2040

Sales Trends: 2020 - 2040

Industrial Lubricants EVs

45
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New Metalworking Fluid Opportunities

47Source: https://www.bloomberg.com/news/articles/2021-08-09/at-least-two-thirds-of-global-car-sales-will-be-electric-by-2040

 Battery Casing: Primarily produced using metal forming 

operations (bending, blanking, drawing, embossing)

 Electric motor housing manufacture: Die casting 

(typically aluminum)

 Increased demand for copper wire: wire drawing – a 
metal forming operation

48

What is the most difficult issue a consumer has with transitioning from driving an 
internal combustion engine powered vehicle to a battery powered electric vehicle?

* If your answer differs greatly from the choices above tell us in the questions window!

• The car makes too little noise in use.

• Finding a suitable charging station.

• Uncertainty about how to handle the new electronic equipment in the car.

• Concern about how far the car will travel before needing to be recharged. 

ANSWER THE QUESTION ON THE INTERACTIVE SCREEN IN ONE MOMENT

Audience Survey Question

47

48
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Summary

49

 Industrial lubricant use will decline significantly!

Growth of EVs will impact manufacturing initially

 Fluids to decline include metalworking fluids (specifically 

metal removal fluids), hydraulic fluids, gear oils, way 

lubricants, heat treat (quenching) fluids and die caste fluids

 Demand for metal forming fluids used to manufacture 

battery casings and copper wire will increase

How rapidly will this transition take place?

50

Corporate sustainability

Governmental regulations

 Battery Development

Consumer acceptance?

 Infrastructure!

Supply chain!

49
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STLE’s 2nd Electric Vehicle Conference:

51

November 30th – December 2nd 2022, San Antonio, TX

Virtual attendance is only available On-site registration sold out!

https://www.stle.org/EVConference

Questions?

52

Contact Neil Canter at neilcanter@comcast.net

51

52

https://www.stle.org/EVConference
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53

THE LIVE Q&A IS
ABOUT TO BEGIN!

Keep submitting your questions 
in the questions window!

www.acs.org/acswebinars

acsgcipr.org

53
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Register for Free Browse the Upcoming Schedule at www.acs.org/acswebinars

Thanksgiving Chemistry
(Rebroadcast)

Thurs., Nov. 18, 2022 | 2:00pm–3:00pm ET

Co-produced with ACS Division of Agricultural 
& Food Chemistry

Chemistry Tools to Help Achieve 
Zero World Hunger

Fri., Nov. 18, 2022 | 1:00pm–2:30pm ET

Co-produced with ACS Committee on Science and the 
ACS Division of Agricultural and Food Chemistry

Shear Thickening Fluids 
(Rebroadcast)

Mon., Nov. 21, 2022 | 2:00pm–3:00pm ET

Co-produced with ACS Industry Member Programs and ACS 
Division of Polymer Chemistry

www.acs.org/acswebinars
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Edited Recordings
are an exclusive benefit for ACS Members with the 
Premium Package and can be accessed in the 
ACS Webinars® Library at www.acs.org/acswebinars

Learn from the best and brightest minds in chemistry!
Hundreds of webinars on a wide range of topics relevant to 
chemistry professionals at all stages of their careers, presented 
by top experts in the chemical sciences and enterprise.

Live Broadcasts
of ACS Webinars® continue to be available free to 
the general public several times a week generally 
from 2-3pm ET. Visit www.acs.org/acswebinars to 
register* for upcoming webinars. 

*Requires FREE ACS ID

55
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ACS Webinars® does not endorse any 
products or services. The views expressed in 
this presentation are those of the presenter 
and do not necessarily reflect the views or 
policies of the American Chemical Society.

Contact ACS Webinars® at acswebinars@acs.org
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