
How Will We Fuel the Future?
CTI Symposium 2022 addresses our path toward 
electrification
Matthew Jaster, Senior Editor

My first trip to the CTI Sym-
posium USA six years ago 
was eye-opening regarding 
the ambitious forecasts for 
electrification in the automo-
tive industry. Hybrid transmis-
sions took center stage back then with 
a hint at a fully electric future on the 
horizon. Individual components were 
showcased in the expo hall as well as 
the technology sessions. Optimism for 
self-driving vehicles, e-mobility and 
the switch from ICE to electric vehicles 
was somewhat restrained.

Today, the future of EV and HEV 
drives and components looks much 
more attainable. Individual compo-
nents are now being replaced by sys-
tems being coordinated by software in 

a new digital microcosm. GM is com-
mitted to an all-electric future. So is 
Ford, Stellantis, Volkswagen, Toyota 
and any other automotive company 
that wishes to remain relevant in 20 
years. The latest CTI Symposium con-
firmed this electric journey.

According to Dr. Hamid Vahabzadeh, 
chairman, CTI Symposium USA and 
strategy advisor, AVL GmbH, the CTI 
Advisory Board has been focusing on 
the leading-edge technologies and 
providing a forum for the industry to 
debate and discuss the latest technolo-
gies needed for the next generation of 
vehicles.

CTI started about 20 years ago as a 
transmission and driveline technology 
symposium. Initially, the focus was on 

conventional automatics and manual 
transmissions. Over the years, this cov-
erage expanded to DCTs, CVTs, and 
a wide variety of advanced and novel 
transmission concepts. Most recently, 
as the industry began the pivot to elec-
trification, he said the industry shifted 
focus to hybrids and covered a wide 
range of hybrid concepts including 
modular (add-on) hybrids as well as 
dedicated hybrids.

“Now we see a clear transition to 
Battery Electric Vehicles (BEV) for light 
duty and passenger car applications 
and potentially fuel cell technologies for 
medium and heavy-duty applications. 
Therefore, our ambition is to stay on 
top of the trends, and focus our content, 
papers, speakers to capture the industry 
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challenges in this area and invite speak-
ers that are working on advanced BEV 
systems and sub-system technologies 
including; new batteries, e-motors, 
e-axles, power electronics and grid 
integration. Facilitating the debates via 
panel discussions to prep the engineer-
ing community on how quickly changes 
are coming,” Vahabzadeh said.

An Electric Mindset
The EV market has been growing 
steadily over the last few years. The 
legislation and scale of EV is real now. 
This was not always the case.

“Five to 10 years ago, the feeling 
wasn’t as certain, but now it is inevita-
ble. The unknown is how quickly sup-
ply chains can be enabled to support 

the full pivot to BEV. Many OEMs have 
announced their plans to convert their 
products to pure electric drives. The 
timing may not be as fast as everyone 
states. It may take a bit longer to make 
it a reality based on the need to mine 
the critical materials and then put the 
capital in the ground to process the 
minerals that are needed for all these 
batteries,” Vahabzadeh said.

The automotive industry has faced 
several challenges and very tough reg-
ulations in the past. They have shown 
to be very resilient and creative in 
meeting new regulations by develop-
ing and implementing new technol-
ogies, managing their fleet mix, and 
purchasing or trading credits with 
other OEMs, and occasionally, paying 

penalties. The 2030 regulatory targets 
are not any different. While they are 
very challenging, Vahabzadeh said will 
be met one way or another.

When it comes to BEVs, Vahabzadeh 
said consumers are mainly concerned 
about their total ownership cost and 
practicality of their selection. There 
has been a significant effort and devel-
opment aimed at improving the energy 
density and cost of batteries resulting 
in a noticeable reduction in the total 
cost of the battery packs, and conse-
quently, the electric vehicle prices. 
“This has also improved the operat-
ing range for the BEV which is another 
major concern for the average con-
sumer. However, these improve-
ments are not sufficient and need to 
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continue on the same path to make 
the BEV affordability a reality for the 
average consumer. Another big fac-
tor is the infrastructure and availabil-
ity of fast charging stations to ease the 
range anxiety that some consumers 
may have.”

There’s enough information out 
there regarding our global path toward 
electrification that consumers are a lot 
more educated and smarter these days. 
Vahabzadeh said that the green aspect 
of these vehicle has played a major role 
in considering an electric vehicle.

“They are fantastic to drive. As con-
sumers get into them, they will love 
them. They like the vehicle perfor-
mance and smoothness. The ride and 
handling of BEVs are impressive. This 

is due to their low center of gravity and 
people have noticed this and like it 
very much. But I am not sure everyone 
loves the price today,” he added.

The Evolution of CTI 
Symposium

CTI Symposium has been taking place 
for two decades. What started as a 
transmission conference, turned into a 
hybrid drivetrain forum, and has trans-
formed into an electric drivetrain con-
ference. It’s an opportunity for attend-
ees to recognize trends and strategy 
changes early, paying close attention 
to technological developments and 
regulatory influences. Thus, CTI was 

and is always addressing the most rele-
vant questions, delivering viable solu-
tions and proposals for future mobil-
ity options. The intensive cooperation 
with the advisory boards in each region 
provides the latest information for the 
entire automotive community.

The programs are a mixture of top-
ics which are relevant for each region 
and meeting regional specific ques-
tions. The markets and regulations 
are not developing 100 percent par-
allel in terms of surrounding condi-
tions, political framework and cus-
tomer choice. The CTI events share 
viewpoints, findings and strategies and 
address local questions. For example, 
BEV systems are currently the focus 
here in the United States whereas CTI 

Symposium-Germany is looking at 
fuel cell electric vehicles (FCEVs).

“With our events we want to connect 
the biggest automotive markets and 
regions where the engineering work 
happens. Regions and markets have 
their commonalities but also differ-
ences in terms of regulations, govern-
ment incentives, political surround-
ing conditions, customer expectations, 
vehicle usage, etc. To support the 
exchange of opinions, viewpoints, 
strategies and engineering develop-
ments, CTI has created a ‘World Series’ 
bringing companies and experts from 
all over the world together within each 
region,” Vahabzadeh said.

This year’s U.S. Symposium offered 
new concepts and technologies being 
developed by different companies to 
enhance the current state-of-the-art 
of the BEV. Executives in charge of the 
leading OEMs and suppliers discussed 
their strategies for meeting the con-
sumer expectations in cost, quality 
and performance while trying to meet 
strict regulations. Vahabzadeh enjoyed 
hearing how the different companies 
feel about the pivot to BEV. Will it hap-
pen as quickly as their stated goals or 
will we continue to see an overlap of 
traditional drivetrains, hybrids, and 
BEVs for a protracted period of time?

Questions Moving Forward
The future of EV markets in each 

region are mainly driven by the legisla-
tions, government incentives, and reg-
ulations. China and Europe are leading 
in implementing BEVs with US market 
following. While the China market is 
converting to BEV, it is also entertain-
ing the plug-in hybrid option.

Vahabzadeh does not foresee a sig-
nificant change of topics in the near 
future. Electrification will continue to 
be the focus for upcoming programs.

“As more and more BEVs enter the 
market, sufficient electric power gen-
eration and efficient distribution infra-
structure will be more prevalent. New 
battery technologies and more effi-
cient e-motor technologies will be dis-
cussed,” Vahabzadeh said. “Vehicle 
affordability for the average consumer 
and new business models and purchas-
ing/leasing options will be discussed. 
Continued supply chain constraints, 
and raw materials availability will be 
of concern. How will OEMs evolve and 
vertically integrate with BEVs? Will they 
continue to outsource areas, or bring 
those in house and consider them core 
to their experience?” 

drivetrain-symposium.world/us/
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Topics at CTI Symposium USA
Here’s a small sample of the technologies discussed dur-
ing the CTI Symposium 2022 in Novi, Mich.

Thermal Management for EVs
Energy is a precious commodity in electric vehicles. Using 
sophisticated thermal management, designers can extend 
vehicle range at a stroke by reducing the power needed 
for optimal temp control of interiors and batteries. High-
performance thermal management is also a must for fast 
charging – and the performance, operational reliability 
and service life of various system components all depend 
on a functional thermal management setup. At CTI, top-
ics in the field of thermal management included thermal 
analysis tools for EDUs, a central coolant control module, 
and highly effective immersive cooling.

When checking EDU subsystems and components for 
smooth operation or dangerous hot spots, today’s design-
ers have various tools at their disposal. But as Michael 
Furness, Drive System Design, USA, explained, “With this 
kind of silo-based design approach, you risk overlooking 
crucial thermal interactions at the system level.”

The Thermal Analysis Tool developed at Drive System 
Design accesses existing subsystem datasets to quickly 
generate a system-level thermal model of the design. The 
tool has been automated to ensure fast modeling. It can 
be used cost-effectively at every stage of the EDU devel-
opment cycle and can help to inform design decisions on 
every level.

By running a system-level thermal analysis early on, 
designers can reduce the likelihood of costly changes fur-
ther downstream. The short simulation cycle significantly 
reduces development time and supports designers with-
out the need to parameterize and apply costly FEA pro-
grams. Thanks to the tool’s modular implementation of 
heat transfer physics, designers can use simple empiri-
cal equations at an early design phase to obtain a rough 
understanding quickly. When more mature analyses 
become available, they can be fed into the tool to improve 
accuracy.

drivesystemdesign.us

Small Electric Motor Improvements
As all designers of electric motors know, seemingly small 
improvements can yield tangible benefits. In his pre-
sentation, DeeDee Smith (Solvay Materials, USA) dis-
cussed optimizing the insulation materials used in elec-
tric motors.

Specifically, the issue concerns the slot liners that shield 
the stator core from the winding. As OEMs progressively 
migrate from 400-volt systems to 800 volts or higher, 
it’s becoming clear that traditional paper/paper lami-
nate insulation is no longer ideal. To address that issue, 
Solvay has been working with e-motor designers to eval-
uate the suitability of Ajedium PEEK slot liners as a new 

high-voltage, high-temperature solution. As their findings 
show, Ajedium PEEK slot liners are an advanced alter-
native that combines excellent electrical and mechani-
cal performance with greatly reduced thickness. In some 
cases, volumes can be reduced by up to one third, com-
pared to established solutions.

Engineers can exploit this advantage to increase the 
motor’s power density, either by making the e-motor 
more compact or by using the free space in a way that 
enhances performance. The thermoplastic PEEK film is 
temp-resistant to 240°C and offers improved thermal con-
ductivity — more than three times that of current paper 
and paper laminate materials. This in turn helps to reduce 
overall motor temperature.

solvay.com/en/usa

High-Speed Traction Motor Production
How do you produce rotor and stator cores for traction 
motors at high speeds and volumes, at low costs and in 
perfect quality? In his presentation, Max Thieme (Schuler 
Pressen, Germany) examined the optimal solution for this 
challenging task.

First, the speaker presented and compare the basic 
methods for stamping sheet metal for electric motors. 
He focused on ultra-modern bonding techniques such as 
interlocking, gluing and bonding varnish/Backlack, all of 
which can be used to combine metal sheets into a com-
plete package. Bonding varnish in particular offers con-
vincing benefits. Unlike interlocking and welding, this 
process rules out short circuits between individual sheets. 
As a full-area bonding method, it also outperforms gluing 
– no liquid can penetrate, and thermal conductivity and 
NVH behavior are both better.

Finally, Thieme explained why progressive dies are suit-
able to produce traction motor stacks in typical quanti-
ties and sizes. This method kills two birds with one stone: 
high speed stamping, and high-quality bonding. To elim-
inate the downside of handling separate sheets, a fully 
automated system collects sheets below the progressive 
die and brings them to the gluing stations in a controlled 
and secure manner. These gluing stations are freestand-
ing units that offer full control over all process parameters 
such as pressure, temperature and time. The solution is 
usually offered as a turnkey system that covers everything 
from winding off the raw material to the finished laminate 
stacks. That said, retrofits for existing machines are also 
available. 

schulergroup.com

25Power Transmission EngineeringJUNE 2022

FEATURE

http://www.drivesystemdesign.us
http://www.solvay.com/en/usa
http://www.schulergroup.com

