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THE MAGAZINE
Launched in September 2008, Transmission 
Technology International is the annual showcase for 
suppliers of automotive transmissions, components, 
solutions and services to the original equipment 
automotive sector.

Featuring case studies, technology white papers and 
interviews with leading industry figures, Transmission 
Technology International provides a unique platform  
to showcase your transmission technology.

Our new electronic version ensures a truly global 
reach enabling access for a further 25,000 
automotive professionals.

FREQUENCY 
An annual showcase, the next edition of  
Transmission Technology International  
will be distributed in September 2024.  
Copy deadline: Friday, August 30, 2024

CIRCULATION
Transmission Technology International 2024 will 
be circulated globally to key decision makers and 
specifiers within all automotive OEMs and Tier 1 
suppliers, including chief powertrain engineers, 
transmission and integration specialists, application 
and design engineers, global procurement specialists, 
and senior and board-level management. Transmission 
Technology International will be sent to more than 
12,000 individually named professionals by request.
Global circulation is split 55% Europe, 25% the 
Americas, 17% Asia-Pacific and 3% rest of the world, 
with substantial penetration in Brazil, India, Eastern 
Europe and Russia.
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FOCUS: FLUIDS

very kilometer of range 
and gram of CO2 counts in 
today’s automotive world, 
which means transmission 
efficiency is more important 
than ever. At the same time, 
alternative powertrains 
are rewriting the rulebook 
for transmission design, 
with fresh concepts, new 
materials and increasingly 

challenging operating conditions. It’s the most 
disruptive period in the automotive industry 
for more than a century.

Driveline fluids have a significant role 
to play in this brave new world – not just in 
supporting the wider drivetrain concept but 
also in the efficiency improvements they can 
bring in their own right. 

To illustrate this aspect, Thomas 
Hellwig, head of product development for 
EV transmission fluids at Castrol, points to 
comparative testing that the company has 
recently carried out on two drive fluids.

“If you use an optimized fluid, which we 
recently developed, and you compare it with 
the standard fluid, we are able to gain more 
than 1% [vehicle] efficiency over a standard 
drive cycle,” he comments. “In this context, 
1% is huge because we’re talking about a drive 
unit that already has an overall efficiency of 
maybe 93 or 94%.”

This single change would be enough to have 
a measurable impact on battery range in an 
EV, and potentially at a far lower cost than 
achieving the same benefit through design 
changes to the battery or motor. 

“It’s not just the efficiency of the gearset 
but the thermal optimization of the motor,” 
notes David Kupiec, head of performance 
fluids at TotalEnergies Lubricants. “We see 

E
TRANSMISSION FLUIDS CAN PLAY A MAKE-OR-BREAK
ROLE IN DRIVETRAIN DESIGN, IN TERMS OF BOTH
RELIABILITY AND EFFICIENCY

Words: Chris Pickering

Suppliers such as BP 
Castrol are conducting 
extensive research 
into EV-specific fluids
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real differences between the OEMs. It’s 
no exaggeration to say that the lubricant 
strategy can mean the success or failure 
of a platform.” 

Effective cooling and lubrication can be 
a limiting factor on everything from gear 
widths to shaft speeds. Get it right and you 
can open up new packaging opportunities 
and even new design concepts.

Much of this work, of course, focuses 
on EV transmissions. Although there is 
active discussion around traditional and 
alternative combustion fuels – particularly 
on the heavy-duty side, where electrification 
remains less prevalent – these tend to follow 
a more evolutionary approach.

“If you look at engine oil in, say, a 
hydrogen ICE unit, the combustion 
temperature is higher than you’d encounter 
in a biodiesel or natural gas engine, so you’d 
need to change the oil formulation to account 
for that,” comments Alastair Hayfield, 
senior research director of commercial 
vehicles at Interact Analysis. “When it comes 
to transmission fluids, however, there’s 
unlikely to be a huge change in the power 
output or the operating conditions, so the 
same technology still applies.”

Development of ICE lubricants will, of 
course, continue, but there seems to be 
a consensus among our experts that the 
bulk of the R&D activity is switching to 
EV applications. 

“ICE powertrain development will 
continue in some parts of the world, so we 
will continue developing lubricants for 
those markets,” comments Kupiec. “We also 
foresee developments for DHTs and DCTs 
in hybrid and plug-in hybrid applications. 
The properties there are a bit different from 
either an EV or a pure ICE transmission. As 
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Tech Insider / CZINGER 21C

1. NEW BREED
The 21C is the first road 
car to deploy an entirely 
additive-manufactured 
transmission casing

C
zinger is at the forefront of harnessing AI 
technology and currently developing its 
Divergent Adaptive Production System 
(DAPS) for vehicle manufacturing. The 
company is a subsidiary of California-based 
Divergent 3D, and its 21C (see Source 

material, APTI, June 2022, p4*) makes extensive use of metal 
AM throughout its structure and powertrain. 

“The idea of doing the gearbox case has been on the agenda 
for about four years,” reveals Czinger chief engineer, Ewan 
Baldry. In the early days of the project, though theoretically 
feasible, the footprint of the metal AM machines then in 
use couldn’t accommodate a complete transmission casing. 
However, Baldry had confidence in the developments 
Divergent had underway: “We knew on the roadmap that we 
would be going to machines that would be capable of doing 
something for this kind of size.”

Despite the company’s extensive expertise and the success 
of the 21C to date, production of a component as complex as a 
transmission casing, with the associated critical tolerances 
and durability requirements, was not to be taken lightly. “It 
was a pretty ballsy decision because obviously, at some point, 
you’re committing to printing it,” says Baldry. “That means 
you’re committing to design it in a way that fundamentally 
probably isn’t fit for casting. If it didn’t work out, then it 
would be a massive U-turn, a huge delay to the program.”

Slowly but surely, additive manufacturing 
(AM) is making its way into mainstream 
automotive, moving beyond the realms 
of pure prototype production 

ORGANIC 
OPTIMIZATION

Words: Lawrence Butcher

Products and services / AFTON CHEMICAL

Transmission Technology International / 2023  59   

Targeting e-axle 

efficiency through 

additives
Extending EV range by focusing on fluid 

viscosity alone can lead to dead ends 

where efficiency is not improved and 

durability is compromised 

C
ustomized additive support for specific 

combinations of fluid and OEM hardware design  

is the most direct route to optimized efficiency. 

E-axle efficiency can be enhanced using three 

related lubricant levers: viscosity, cooling and 

traction. Low-viscosity fluids contain smaller molecules that require 

less energy to be moved around and have lower churning losses. 

Smaller fluid molecules absorb less heat overall but do so faster than 

larger molecules, which improves cooling and operating efficiency. 

Low-traction fluids comprise ‘smoother’ molecules that move past 

each other more easily, minimizing energy losses. However, 

although closely related to friction and cooling performance, 

manipulating viscosity alone does not guarantee efficiency. 

Afton Chemical has examined the impact of base oil structure on 

efficiency. Highly linear synthetic fluids with uniform molecular weight 

and polymer chains with limited branching can deliver impressive 

cooling, traction and efficiency benefits. However, their use 

introduces additional lubrication challenges because linear synthetics 

form particularly thin tribofilms: metal surfaces are more likely to 

come into contact with each other, increasing frictional energy loss 

and risking greater wear. Novel base oil combinations may also have 

less natural compatibility with seal and gasket materials.

Additives can unlock the full efficiency benefits of these advanced 

base oils for OEMs but must be applied with understanding and 

skill, as a further complicating factor is divergence in OEM hardware 

design. Every OEM system responds differently to fluid efficiency 

levers. Simulation work by Afton, comparing two distinct e-axle 

platforms, shows that the relative benefits achieved by adjusting 

cooling properties versus traction coefficient are different. The ideal 

fluid properties – and resultant significant differences in operating 

efficiency – are influenced by the hardware design.

Independent testing by SwARC (a partnership between the USA-

based Southwest Research Institute and the Chinese consortium 

ARC) has added validity to Afton’s modeling. SwARC measured 

lubricant performance on a designated efficiency test, run at 

three temperatures on the four most visible OEM e-axle platforms. 

Afton provided three candidate fluids of varying viscosity and 

linearity for consideration, alongside around 10 submissions from 

other suppliers. Afton’s fluids showed the strongest performance, 

delivering greater efficiency across the temperature range. The 

SwARC research also showed the same candidate fluid performing 

differently across the four platforms, reinforcing Afton’s findings 

that efficiency gains are OEM system-specific.

As designs vary more significantly across e-axles than 

conventional transmissions, Afton recommends bespoke fluid 

solutions. Some OEMs already use as many as three lubricant 

formulations to maximize efficiency across their e-axle hardware, 

which may span different generations. With no one-size-fits-all 

solution, a three-way collaboration between base oil, additives and 

hardware, built on in-depth expertise, modeling and testing, is the 

most effective way forward.

Bringing together modeling, fluid data and prototype hardware 

enables Afton’s chemists and rig engineers to share in-house testing 

insights with OEMs. Together, additives can be developed and 

refined to deliver finished fluids with the perfect balance of viscosity, 

traction, cooling and protection for the system they were designed 

alongside, enabling maximum driving range and durability. 

1. Tailoring lubricant 

additive packages can 

net efficiency gains in 

electric vehicles

2. Improvements in 

efficiency compared 

with factory fill product

512 FREE READER INQUIRY SERVICE

To learn more about Afton Chemical, visit:   

www.ukimediaevents.com
/info/tr
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Products and services / THE LEE COMPANY
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Sealing in 
reliability
A dependable new method for closing cross-drilled holes while reducing costs 

I
n hydraulics, innovative product design is motivated by the need for a new function, to reduce a pain point or to improve a current solution. The Lee Company’s automotive customers have told the firm that sealing cross-drilled holes in aluminum manifolds is  a function they all need. These customers also shared that they are looking for new sealing solutions that would reduce costs and weight, increase reliability, and enable easier installation and verification processes. Cost reductions can  be achieved for each piece and via process improvements. For example, reducing scrap and rework and eliminating secondary processes such as adding sealants, which may cause additional failure modes, can make the installation process more efficient. Automotive manufacturers want solutions for both low-volume  and high-volume production, so it is a challenging set of issues to solve. With these needs in mind, The Lee Company set out to develop a product to satisfy these requirements.The DL Series Plug (patent pending) was born. It is a single-piece, stainless-steel expansion plug engineered to provide leak-tight performance in aluminum housings without the use of threads, sealants or O-rings. The plug uses The Lee Company’s Drive Locking technology to reliably seal passages for life. This new locking-end design includes features that can be used for 100% verification that the part is properly installed, improving reliability in both low- and high-volume applications. The shallow length of the plug also provides several benefits for designers, including saved space, reduced manifold size and weight, and minimized dead volume. 

An ideal method for verifying part installation for low-volume applications is visual inspection. The DL Series Plug’s locking end 

includes an Installation Indicator feature that will visibly flare out radially to touch the aluminum housing 360° around the part when  it is installed. When there is no gap between the part and the housing, the part is fully installed.
For high-volume production, where hydraulic presses can be used, customers can additionally monitor the force and tool travel during installation to verify that the correct amount of force has been applied to the part and the tool has traveled the correct distance. For the highest level of verification, an electric servo press – such as that made by Promess – can be used to provide detailed real-time force and displacement feedback. With such a press, installers will know exactly when the part is fully installed. The visual indicator can also be inspected by a vision system. Having multiple ways to verify the critical assembly process enables manufacturers to select the most appropriate installation and verification processes for their application.Overall, the DL Series Plug helps automotive manufacturers reduce scrap, rework and labor costs while improving reliability and lowering their total installed costs. Thanks to its compact size, competitive price and ease of automated installation, the DL Series Plug meets the stringent demands of the automotive industry. The DL Series Plug is ideally suited for all applications where performance, quality and reliability are critical to success.The Drive Locking technology used in this new locking-end design can also be leveraged by The Lee Company’s other products, such as check valves, pressure relief valves and restrictors to reduce costs for high-volume applications in aluminum. 

1. Blue shows the force 
during installation and 
the red the derivative of 
the blue curve, which 
the Promess software 
calculates in real time. 
Plotting the derivative 
versus time can identify 
inflection points, such 
as when the installation 
indicator is fully seated 
against the housing 
wall, verifying proper 
installation

2. Image of vision 
system inspecting 
Installation Indicator 
feature for complete 
installation

3. Example of how 
to visually verify 
installation of a locking 
end with Drive Locking 
Technology in an 
aluminum manifold 507 FREE READER INQUIRY SERVICETo learn more about The Lee Company, visit:  www.ukimediaevents.com/info/tr

1

PRE-INSTALLATION

VISUALLY VERIFY INSTALLATIONInstallation 
Indicator Feature

DRIVE LOCKING® Technology

Installation 
Indicator Feature

Gap

Gap

No Gap

No 
Gap

POST-INSTALLATION

3

2024

To feature your company and 
technology, contact us now!

FORMAT AND CONTENTS
Transmission Technology International is a fully 
illustrated publication written by the industry for 
the industry. Selected suppliers will be invited to 
contribute a technical white paper and, in some 
instances, will be the subject of a major case study or 
interview. These in-depth features will be supported 
by independently commissioned editorial from our 
leading specialized journalists and resources.

Companies that will benefit  
from inclusion are specialists  
in the fields of:

• Complete transmissions 
• New transmission concepts
• Engineering plastics
• Integration solutions and services
• Sensors
• Test equipment and  

manufacturing solutions
• Component manufacture
• Transmission fluids and lubricants
• Fasteners
• Gasket and sealing solutions
• Design and development services
• Software tools
• Friction materials
• Clutch and clutch components
• Torque management
• Mechatronics
• Shift systems
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