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ABC AUDIT 

As one of the world’s largest transportation 
trade publishers, we consistently invest in 
the development of our circulation. Automotive 
Powertrain Technology International’s unique ABC 
audited print circulation consists of powertrain 
professionals throughout the world’s OEMs and principal 
Tier 1 and Tier 2 suppliers. An average of 8,500 print copies 
of each issue are mailed to an ABC-audited circulation in more 
than 100 countries, with a further 1,500 key decision makers* 
subscribing to our fully interactive digital edition.
*Publisher’s statement
ABC average net circulation January 1, 2023, to December 31, 2023: 8,461

Automotive Powertrain Technology International 
is the industry’s most widely read publication* 
dedicated to the entire range of powertrain 
technologies, from ICE, to BEV, Hybrid, fuel cell 
and alternative fuels.
*Publisher’s statement

Automotive Powertrain Technology International 
is distributed (print/digital) to more than 10,000 
industry professionals worldwide (per individual 
request), with only senior personnel meeting our 
subscription requirements. Readers of Automotive 
Powertrain Technology International include:

- Heads of powertrain
- Heads of R&D
- Chief powertrain engineers
- Senior powertrain engineers
- Engine and emissions chief test engineers 
- Managing directors
- Presidents

Automotive Powertrain Technology International 
strives to put the latest developments in 
automotive and truck powertrain components, 
technologies and services in front of the key 
decision makers and those who work specifically 
on next-generation powertrain solutions.

Excellent material, never obvious. A lot of
industry information with effective graphics

Carlo De Marino, Global Chief Engineer, Small Gas Engines –  
Fiat Chrysler Automobiles

TECHNOLOGIES 
FEATURED

• Ignition & fuel systems
• Exhaust & emissions systems  

& strategies
• Materials and material testing
• Timing and valvetrain systems

• Manufacturing systems
• Powertrain electronics & management

• Powertrain & component test 
• Charging infrastructure technologies 

• Hydrogen combustion &  
fuel cell solutions

• Battery technologies
• Fluid systems

PRODUCTS & SERVICES

As part of our open-door 
editorial policy, advertisers may 
be able to take advantage of 
technical editorial opportunities, 
depending on availability. This 
provides a dedicated section within every 
edition of Automotive Powertrain Technology 
International for product launches, system 
updates, technical development articles 
and case studies, and in some instances, 
supplier interviews. This well-proven 
format provides the best combination 
of corporate sales message, technical 
information and reader response.
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High-speed and high-

efficiency EDUs

Solutions to meet demands for highest efficiency  

and performance in EDU development

T
he automotive industry is increasingly moving 

toward fully integrated electric drive units (EDUs), 

combining electric motors, inverters and 

transmission within a single, compact unit. AVL is 

looking to set new standards with its range of EDUs, 

showcasing the company’s technical expertise and understanding 

of design and development. The latest outcomes of its extensive R&D 

program are a high-speed EDU that runs at a maximum motor speed 

of 30,000rpm, and a highly efficient EDU that supports an average 

WLTP efficiency of over 94%.

HIGH-SPEED EDU

The high-speed EDU achieves an impressive power density of over 

4.3kW/kg using only standard materials. This saves expensive 

resources such as copper and magnets and reduces weight, 

making it a compact, efficient and cost-effective solution for 

modern electric vehicles.

AVL’s approach is a blend of innovation and precision. The EDU 

has two motors and a central gearbox enabling individual wheel 

drive, plus a low profile. The high-speed motor uses permanent 

magnet technology, hairpin windings optimized for high frequencies 

and effective direct oil cooling of the stator winding. The interaction 

of these elements ensures outstanding results.

The inverter is an efficient and compact SiC design, characterized 

by high power density, efficient switching and low electromagnetic 

emissions. The two-stage transmission, with its efficient, NVH-

optimized tooth geometry and injection lubrication, improves the 

system’s performance.

HIGH-EFFICIENCY EDU

The high-efficiency EDU was developed to maximize energy 

efficiency, resulting in an average WLTC efficiency rating of over  

94%. The design combines two permanent magnet  e-motors on  

a single-stage reducer transmission, paired with a self-developed, 

super-compact and efficient planetary differential.

One motor is permanently engaged and the second one can be 

connected on demand by a clutch, thus only being used during 

boost operation to provide higher system performance in driving or 

regeneration. To operate the e-motors, AVL’s efficient and compact 

dual SiC inverter is applied, with high power density, efficient 

switching and low electromagnetic emissions.

AVL’s modular EDU systems are examples of the company’s 

commitment to push electric mobility to the next level. Excellence 

in complete system design and consequent application of the 

internal development methodologies and development tools such 

as AVL Excite and AVL Cameo are the foundation for achieving 

technological excellence.

DEVELOPMENT EXCELLENCE

Testing is always a crucial task during product development. To 

generate, evaluate and optimize validation plans, durability tests  

and reliability tests for EDUs, a systematic method is applied – the 

AVL Load Matrix. This involves determining loads at a component 

level during service life. In this way, AVL can create complete test 

1. AVL’s high-speed  

EDU achieves a high 

power density through 

the use of high-speed 

motors with excellent 

peak performance.  

It is also capable of 

torque vectoring

1
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programs without over-testing, ensuring thorough, quick and 

cost-effective testing. The EDU can cope with everyday use while 

maintaining performance.

In addition to technical excellence, AVL is committed to 

sustainability, which is demonstrated in its methodology for 

CO2-equivalent analysis and a ‘design-to-CO2e’ approach. AVL 

considers the entire lifecycle of products and strives to reduce CO2e 

emissions from start to finish. This design-to-CO2e approach helps  

the company ensure that its customers achieve their sustainability 

goals. AVL plans to improve its inverter power, develop modular 

AVL
To find out more, scan the QR code or visit:   

www.avl.com

single-motor versions of the high-speed EDU for small cars, and  

use the power of AI to control e-motors. This shows the company’s 

commitment to e-mobility and a sustainable future. AVL's innovative 

development methodologies and EDU solutions help to deliver 

power, efficiency and sustainability at lower cost and weight. 

2. The high-efficiency 

EDU was developed 

to maximize energy 

efficiency, resulting 

in an average WLTC 

efficiency rating of 

over 94%

.

.

2
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Tech Insider / BUGATTI COSWORTH V16

T
he follow-on from Bugatti’s Chiron was always going to be something special. Long the apex predator of the hypercar world, modern Bugatti has been defined by its industrially complex, quad-turbo W16 engine. When the brand passed into the stewardship of Mate Rimac, plenty assumed its next masterpiece would be all-electric. Rimac had other ideas: in early 2024 he confirmed that the next Bugatti would retain an ICE, and a 16-cylinder at that. That car turned out to be the Tourbillon, named after the watchmaking complication considered by many to be one of the pinnacles of the art. It was later revealed that those 16 cylinders would be arranged in a V, not a W, and the engine would be built by 

none other than Cosworth, which has become the go-to for those wanting automotive artistry in their hypercars’ engine bays. In the past five years it has built combustion 
powertrains for the Aston Martin Valkyrie, GMA T.50 and 
T.33 and, most recently, Adrian Newey’s magnum opus, the Red Bull RB17. 

The story began for Cosworth long before the public even got a sniff of Rimac’s plans, with a call from a number that company MD, Bruce Wood, didn’t recognize. “Like most of us, I rarely answer, but maybe one in five times I will, in the hope that it is someone I really want to talk to.” In this case, it was worth answering: Mate Rimac was on the other end of the line. At the time (early 2021), “There was only so much he could say,” Wood recalls. “But he alluded to the fact that he was going to be part of a big, existing brand and wanted to do something very different. Of course we were 
going to be interested, and though at the time I had no idea it would be Bugatti, Mate had a huge reputation in the industry and I said, ‘Okay, let’s talk again next week’.” As those weeks progressed, the frankly astounding storyline of Mate – who began building electric cars in his garage at the age of 18 – taking over Bugatti alongside 

Porsche began to unfold. The initial plan was to take the existing W16, remove the turbos and make it naturally aspirated, to create a hybrid with a 50:50 split between ICE and electric power. 

WHEN MATE RIMAC SET OUT TO DEFINE BUGATTI’S FUTURE, HE FOUND THE IDEAL ENGINE PARTNER IN COSWORTH
Words: Lawrence Butcher

www.automotivepowertraintechnologyinternational.com / September 2024  5 

Tech Insider / BUGATTI COSWORTH V16

www.automotivepowertraintechnologyinternational.com / September 2024 53   

Products and services / BORGWARNER

HV cooling fan for e-CVs

Eliminating the ICE does not remove the need 

for effective cooling in commercial EVs

F
ans are still needed in electric commercial vehicles 

(e-CVs) because despite replacing the engine  

with an electric drivetrain, there are several  

other systems that require cooling, such as the 

high-voltage battery, inverters, traction motors 

and, if installed, the braking resistors. BorgWarner’s eFan system 

supports customers transitioning to electrified commercial vehicles, 

helping them comply with CO2 emission targets by replicating the 

function of the engine-driven main cooling fan in an ICE vehicle. 

The eFan consists of a large-diameter open or ring fan, an electric 

motor to drive the fan and an inverter to convert direct current from 

the battery to the alternating current required to power 

the motor. Depending on whether it’s a battery 

electric vehicle or a hydrogen-powered fuel 

cell electric vehicle, higher-performance 

e-CVs need even more cooling 

capacity and airflow to cater for  

the size of the braking resistors  

or fuel cell modules used.
Operating the high-voltage 

eFan demands a lot of 
power – anywhere from 

5kW for a light truck up to 
40kW for a heavy-duty 

vehicle – which depletes battery capacity. As this is directly related to the 
distance the vehicle can travel, methods have been found to minimize energy wastage and optimize 

fan performance and 
e-motor and inverter 

efficiencies in a limited 
package in the front of 

the truck. A large fan  
and electric motor also 

create noise, which must  
be within limits defined by 

noise emissions legislation. This 

is even more important because  

the whole electrified propulsion 

system is running on very low noise  

levels overall.These challenges have been met by using 

computational fluid dynamics and computer-aided aeroacoustics  

BorgWarner’s eFan system provides an integrated solution to 
the cooling demands 

of e-CVs

BorgWarnerTo find out more, scan the QR code or visit:   

www.borgwarner.com

to design a fan impeller with high aerodynamic efficiency – this has 

less frictional drag, saving energy. More efficient airflow allowed 

BorgWarner to reduce the rotational speed and power consumption 

of the electric motor to a level at which it develops sufficient torque  

to drive the fan but minimizes sound pressure levels.

The eFan 40, the most powerful in the range, is particularly 

effective in vehicles that use multiple radiators sandwiched together. 

This heat exchanger arrangement harnesses the dynamic pressure 

developed by the forward motion of the vehicle, but at standstill or 

low speed the throttling effect of the radiators chokes the cooling 

airflow. Despite its compact size, the eFan 40 overcomes the high 

static pressure to replace or supplement the airflow, even in a  

tight installation space.Safety heads the list of OEM requirements when adopting a new 

product in the high-voltage range. Each company has its own 

criteria regarding protection of high-voltage power 

electronics installations, so the inverter concept 

developed for the eFan needed to meet 

specific functional safety standards in all 

driving situations, including a vehicle crash. 

BorgWarner achieved this by designing an 

inverter that can either be integrated into 

the e-motor housing or mounted externally.

The eFan makes it easier to electrify 

heavy-duty vehicles that otherwise 

couldn’t be cooled cost-effectively 

throughout a long service life. It helps 

remove fossil fuel-burning internal 

combustion engines and their harmful 

exhaust gases from road freight 

transportation in favor of  
CO2-neutral powertrains. 
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Tech Insider / RENAULT 5 E-TECH

RENAULT LED THE CHARGE INTO EVs WITH ITS ZOE. NOW IT’S GUNNING FOR SUCCESS WITH A REINCARNATION OF THE ICONIC 5

www.automotivepowertraintechnologyinternational.com / June 2024  5 

Tech Insider / RENAULT 5 E-TECH

R
eviving an icon is a tricky thing to do. Do it right and you win plaudits; wrong, and you’re the subject of venomous ire from proponents of the original. In the case of the new Renault 5, although most agree that the company has hit  

the retro-modern styling nail on the head, there are 
questions as to whether its target market – presumably 
younger buyers – care. The last original 5 rolled off the 
line in 1996, 28 years ago, and is unlikely to be cemented 
in the consciousness of anyone under 30. Granted, this  
is taking a somewhat global view on the matter, and 
undoubtedly Le Car has a greater nostalgic appeal in  
its home market. There the 5 will be a particularly 
important vehicle for Renault, representing its entry into 
the €25,000 (US$26,800) price bracket, as well as being 
the platform underpinning Nissan’s electric Micra. 

Words: Lawrence Butcher
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 POWERTRAINS ON TEST

AUDI RS4 AVANT COMPETITION

V6, twin turbocharged

First, a disclaimer: I have something 

of a penchant for fast Audi wagons, 

having owned a host of their offerings 

across various iterations of A4 and 

A6 models. What they do well is 

provide incredible cross-country pace, 

sure-footed in any conditions while 

tending toward the understated in the 

looks department; more menacing 

intent than in-your-face performance 

(the current RS6 excluded). What 

they are not is the last word in driver 

engagement – that has always been 

BMW’s trump card in the uber-saloon 

stakes. But with the last hurrah for the 

current RS4, built on the B9 platform, 

Audi has made its most convincing 

effort yet to change that perception. 

On paper, there doesn’t appear to 

be much to separate the Comp from 

a run-of-the-mill RS4. However, it is 

the details that matter, specifically 

the use of a fixed-ratio steering rack, 

a recalibrated active rear diff and, 

most importantly, manually adjustable 

coilover suspension developed by KW. 

Coupled with Pirelli P Zero Corsa Sport 

tires, the result is arguably Audi’s most 

rewarding drive this side of an R8. 

On the pitted and scarred surfaces 

that make up most of the UK’s road 

network, the chassis maintains 

astounding poise, soaking up 

imperfections but not at the expense 

of steering feel or body control. Once 

you start to explore the car further, 

the depth of its talent becomes 

increasingly apparent; fast Audis  

have always felt composed but  

the RS4 Comp brings real driver 

engagement to the party. 

The 2.9-liter V6 may not be the 

most soulful powertrain, and power 

is exactly the same as a regular 

RS4, but it lacks neither punch nor 

responsiveness (though I still yearn 

for the old V8 that could scream to 

8,500rpm) – the upshot being that  

it can be relatively frugal at a steady 

highway cruise.  

Although it doesn’t have quite 

the overt hooligan tendencies of its 

closest rival, the M3 Touring, the RS4 

Competition is the more accomplished 

all-rounder and a fitting swan song for 

the venerable B9 platform. LB  

VW TOUAREG 3.0 TSI EHYBRID 4MOTION

V6, single turbo, hybrid

It is a testament to the flexibility of the 

VW Group E839 V6 that it can appear in 

both the rip-snorting RS4 opposite and 

the family-friendly behemoth that is 

the Touareg PHEV. In Elegance trim, as 

tested, the 3.0-liter V6 ICE contributes 

245PS; the electric motor adds an 

extra 136PS (the R variant gains the 

2.9-liter, twin-turbo version of the E839 

with 340bhp). Coupled with a 14.3kWh 

battery, this provides a useful electric 

range of 50km on the WLTP cycle. 

During a test of mixed driving, it was 

possible to get close to this range. 

However, where the drivetrain really 

excelled was in full hybrid mode, with 

the software deciding the optimal mix 

of EV and ICE.

In practice, this saw most driving 

under 50km/h undertaken on electric, 

with the engine only kicking in when 

accelerating beyond this (although 

EV mode will operate up to 135km/h). 

Cruising at a steady 110km/h, it was 

interesting to keep an eye on the 

instrument panel to see the seamless 

switch between the two powertrains. 

Running in hybrid mode, the battery 

managed to last two laps of a 96km 

commute, returning in excess of 

3.5 l/100km (80mpg) according to 

the trip computer. Once the battery 

was exhausted, consumption 

unsurprisingly rose to around 9.0 

l/100km, highlighting that PHEVs  

must be used correctly in order to 

justify their green credentials. 

The Touareg is a hefty beast, just 

shy of 2.5 tons, though it does an 

admirable job of keeping things civil in 

the corners. However, the braking felt 

less assured, with the response from 

the middle pedal seemingly at odds 

with the rest of the chassis’ impressive 

dynamic abilities. 

Overall, VW has executed an 

impressively refined PHEV powertrain 

in the Touareg, which offers excellent 

comfort coupled with true utility 

thanks to its all-wheel drive and 3.5-

ton towing capacity. LB 

Vital Statistics

Cylinders: 6

Cubic capacity: 2,894cc

Bore/stroke: 84.5 x 86mm

Compression ratio: 10:1

Power output: 450ps

Torque: 600Nm 

Vital Statistics

Cylinders: 6

Cubic capacity: 2,995cc

Bore/stroke: 84.5 x 89mm

Power output ICE: 245ps

Power output electric: 

136ps

System torque: 450Nm

Battery capacity: 14.3kWh 

DIGITAL EDITION 

Each issue of Automotive Powertrain Technology International 
is also available in an interactive, digital format, sent 
directly to 10,000* subscribers. The digital issue opens up 
greater creative opportunities for advertisers to engage 
readers, such as integrating playable and interactive media 
into technical articles and display adverts. This includes 
videos, animations and even audio files. The digital edition is 
extremely popular, with over 15,000 readers* per issue.
*Publisher’s statement
ABC average net circulation January 1, 2023, to December 31, 2023: 8,461
More detailed circulation breakdown available upon request

I really enjoy having access 
to APTI and all of the detailed 

information it provides.
No other source of information

provides me this level of content
Engine Strategy Manager, Stellantis
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PUBLISHING 
SCHEDULE2025

MARCH 2025

Media partnership and distributed at 
Battery Cells & Systems Expo and Vehicle 
Electrification Expo, Automotive Testing Expo 
Europe 2025, The Battery Show Europe 2025 
and Hydrogen Technology Expo Europe 2025  

• EV focus: Power semiconductor advances 
(inverters and DC-DC)

• SPECIAL REPORT
• Hydrogen • Both FCEV and H2 ICE applications

Copy deadline: Friday, March 7, 2025

SEPTEMBER 2025 

Media partnership and distributed at  
Automotive Testing Expo North America 2025  
and The Battery Show North America 2025

• EV focus – battery cooling

• SPECIAL REPORT
• Advanced manufacturing – the latest 
advances in both ICE and EV manufacture.  
For example, additive manufacture of parts, 
motor winding technology, etc

Copy deadline: Friday, August 22, 2025

JANUARY 2026

Sustainability Spotlight – What solutions are 
being developed to ensure the sustainability of 
passenger vehicles? Will the BEV of the future 
continue to rely on rare earth metals? 

• EV focus: Onboard charger technology

• SPECIAL REPORT
• Sustainability • E-fuels • Rare-earth-free 
motors • Battery maintenance and recycling

Copy deadline: Friday, October 31, 2025
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JUNE 2025 

Media partnership and distributed at The 
Battery Show North America 2025 and 
Hydrogen Technology Expo Europe 2025 

• EV focus – thermal management

• SPECIAL REPORT
• Simulation • Covering CFD, FEA, multiphysics 
(hybrids, etc) electro chemical – will address 
both EV and hybrids

Copy deadline: Friday, May 9, 2025
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AVL is pushing the 

limits of hydrogen 

engines, squeezing 

300kW from just 2 liters 

MARCH 2024

OEM INTERVIEWS

Mazda and Toyota have their 

own takes on the path  

to decarbonization

PRESSURE VESSELS

A deep dive into the latest 

developments for  

on-vehicle storage of hydrogen

MORGAN XP-1

How does the world’s 

most traditional car 

manufacturer go electric?
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Inside the platformset to define Audi andPorsche’s EV future

JUNE 2024
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COOLING
Rising power density demands new thermal management for motors

REVOLUTION
Can Renault deliver a premium EV experience with the entry-level 5?

HYBRID BULLSHow Lamborghini imparted its character on the Urus PHEV’s powertrain

READER SURVEY*

READERSHIP

WEBSITE 
VISITS

Over 55% OEM/Tier 1

70% final decision makers 
or influencers

50% of readers regularly 
visit the website

80% of those visit at least 
monthly, with 50% visiting 
more than fortnightly

95% say it’s good/ 
very good/excellent

of readers find the 
magazine useful 
for sourcing new 
products

QUALITY OF 
CONTENT

74%

RELEVANCE 
OF CONTENT

PASS-ON 
READERSHIP

77% of readers say the 
content is relevant to 
them and their role

Almost 60% share their 
copy with colleagues, 
on average two to three

don’t read 
any other 
magazines

NET  
PROMOTER 
SCORE
*Reader survey conducted April 2024  
by the publisher of APTI

63% 55
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The Cosworth-
crafted V16 for

Molsheim’s finest

VW’S ICE UPDATE

The fifth evolution of the 

EA888 I4 in detail

MOTOR WINDINGS

State-of-the-art developments 

driving efficiency
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DCT HYBRID
Hofer powertrain’s latest

high-power hybrid transmission

TESTING TIMES

How electrification is

changing the testing and 

validation of transmissions

EFFICIENCY DRIVE

ZF revisits its 8HP 

automatic to improve 

packaging and flexibility

TTI ANNUAL
Review of the latest 

transmission developments
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SHOWCASE SUPPLEMENT

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.

Published as a supplement within the September issue of 
APTI, with dedicated soft cover, contents, etc, the publication 
reaches 10,000 subscribers (print and digital).

FREQUENCY

An annual showcase, the next edition of Transmission 
Technology International will be distributed in  
September 2025 as part of Automotive Powertrain  
Technology International.

Distributed at The Battery Show North America 2025,  
Hydrogen Technology Expo Europe 2025, Automotive  
Testing Expo Europe 2026 and Automotive Testing Expo 
North America 2026.

FORMAT AND CONTENTS

Transmission Technology International is a fully illustrated, 
exclusive showcase 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.

To feature your company and 
technology, contact us now!
Simon Edmands, publication director
Tel: +44 (0)1306 743744 / 871228 (direct)
Cell: +44 (0)7753 821964
Email: simon.edmands@ukimediaevents.com
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REAR STEER
Audi instills rear-drive character with its torque-balancing diff

IMPROVING PERFECTION

ZF revisits its 8HP auto for

BMW’s latest grand SUV

SPECIAL FOCUS

How is electrification

changing transmission

design and development? 
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ORGANIC MATTERCzinger’s additive manufacturing first

COMPACT COAXIALInside ZF’s planetary  gear transmission  
MARGINAL GAINSPressure for efficiency means details count
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DCT HYBRIDHofer powertrain’s latest

high-power hybrid transmission

TESTING TIMES
How electrification is

changing the testing and 

validation of transmissions

EFFICIENCY DRIVE
ZF revisits its 8HP 

automatic to improve 

packaging and flexibility
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Tech Insider / HOFER 8-SPEED HYBRID DCT

H
ybridization is now commonplace in supercars as manufacturers look to meet increasingly stringent emissions standards without compromising on  the emotive appeal of ICE. This means engines have been downsized and turbocharged V6s are now standard fare, with torque infill and top-end power augmented by the hybrid system.As a result, transmission manufacturers such as hofer powertrain have been pushed to develop compact, hybridized gearboxes that provide the required performance without unduly encroaching on valuable packaging space. Hofer powertrain’s H8-DCT-850 is an 8-speed DCT transmission coupled with a 70kW axial flux 

motor in an exceptionally compact package. Developed  for a well-established OEM sportscar manufacturer, it’s now in series production.“It’s an 8-speed DCT with a P2 hybrid configuration and it has been in series production for three years now,” says Thomas Hackl, hofer powertrain’s CTO. “It was built 
from scratch, took four years to develop and was based  on a completely new set of requirements calling for a  very tight package and low center of gravity. That led to  an all-new architecture and hydraulic scheme.” Technically, the transmission is a dedicated hybrid-only unit, as there is no mechanical reverse included – only an e-reverse via the hybrid motor, which nets a 2kg weight reduction over a mechanical system. It also features an integrated, electronically controlled limited-slip differential. With an input torque limit of 850Nm and  a maximum running speed of 8,500rpm, the capacity of  the transmission is ideally matched to the performance level of the current crop of supercars. 

THE MOVE TO HYBRIDIZATION IN HIGH-PERFORMANCE AUTOMOTIVE PRESENTS NEW CHALLENGES FOR TRANSMISSION MANUFACTURERS

COMPACTION 
“The transmission is compressed down in the z direction,” notes Hackl, because the customer required packaging space for other ancillaries such as the exhaust system and aerodynamic elements. Another key constraint was the axial length of the transmission, particularly from the motor f lange to the axle center. To meet these challenges, hofer powertrain developed 

a three-shaft layout for the transmission with a common output at the bevel stage; the upper shaft holds the first four ratios and the lower shaft the final four. The choice of an axial flux motor meant the length between the gearbox 
flange and the axle center could be kept to just 264mm. However, the lubrication and hydraulic control system required the greatest development effort and was integral to achieving the final package volume. “It was maybe the most critical topic,” says Hackl. “It was a lot of effort to optimize. There are two hydraulic control units, one on the side and one on the bottom, to help reduce the vertical 

size of the transmission. Obviously with an 8-speed DCT 

Words: Lawrence Butcher
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COMPACT POWER
Hofer powertrain’s 8-speed DCT manages to package both motor and transmission in  a shallow casing
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A novel approach to 

uniterrupted shifting 

for EVs
Ensuring electric 

motors are 

operating in their 

most efficient 

speed range is 

vital to increase 

the range of 

electric vehicles 

D
rivers of EVs expect 

efficient performance and 

a smooth, comfortable ride 

from zero to high speed. 

However, electric motors are at 

their most efficient over a specific range of RPM. If they 

can be kept within this range across the driving cycle, the 

overall vehicle efficiency can be greatly improved. The result is 

that potential cost savings can be realized with the use of smaller 

motors and batteries, or the range of the vehicle can be increased 

with the same battery capacity and motor specification. Such 

developments are necessary to accelerate the adoption of EVs, 

as a greater number of consumers will choose them when they 

become more affordable while still offering good performance 

and comparable range.

In 2021, US-based transmission specialist EcoNovaTech came 

up with a breakthrough invention, developing a multispeed 

transmission with uninterrupted shifting, where the motor is 

continuously powering the wheels even during shifting. 

In this transmission, the synchronizer of a traditional multispeed 

transmission has been replaced with a custom Geneva mechanism. 

The use of an efficient multispeed transmission keeps a traction 

motor within its most efficient operating window, regardless  

of vehicle speed. 

In EcoNovaTech’s transmission, the Geneva pin wheel has 

multiple pins and the Geneva slot wheel has multiple custom 

slots, along with a dog clutch, which requires minimal force 

to operate. The lower ratio driven gear is placed on a one-

way bearing on its shaft, eliminating the need to link it through 

a dog clutch. However, during reversing or regenerative braking 

operations, this shaft requires connection via a dog clutch.

Since developing the original design, EcoNovaTech has come 

up with significant improvements. In the latest iteration, the Geneva 

wheel has only one pin for upshifts and one pin for downshifts, 

with the addition of two pairs of partial gears and one pair of 

overdrive gears.

The cost increase due to the additional components is minimal 

when compared with the cost avoided by the elimination of 

the high-pressure pump system and synchronizer. The Geneva 

wheels and the partial gears can be integrated into a single pair of 

components. The addition of the overdrive gears makes the shifting 

smooth and gradual, occurring over multiple wheel rotations and 

giving ample time for the motor to synchronize. By not using a 

synchronizer, particulate contamination is also eliminated. 

EcoNovaTech has 

developed a multispeed 

transmission for EV 

applications which 

employs a Geneva 

pin wheel to create 

seamless shifting with 

minimal losses

EcoNovaTech

To find out more, scan the QR code or visit:   

www.econov
atech.com

Geneva slot

Geneva pin
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E
lectric vehicles are revolutionizing the automotive industry in a way that has not been seen since the seatbelt became a mandatory fitment in the USA in 1968. Competition among OEMs is increasing and the modern-day race to the moon is underway,  

led by manufacturers such as Volkswagen, Ford, GM and Volvo as 
they roll EV and hybrid models off the assembly line. Not to be 
forgotten are more than 100 ambitious startups looking to make  
a name in the automotive world. Take a couple of steps back to  
the supply chain and there are countless automotive suppliers 
watching this evolving competition unfold, excited for the new 
market opportunities this revolution will bring.Metal stamping companies make up a large part of the automotive 

suppliers wondering where they will fit into the electric vehicle 
landscape, many likely wondering what their new identity will be 10 
years from now. It is certain that metal stamping will remain a major 
part of the automotive supply chain as the industry transitions to 
EVs, but a question mark remains over the types of components that 
will be stamped. A reputable stamping supplier that specializes in 
powertrain components may soon find its many stamping presses 
being used for battery trays and electric motor laminations. To stay 
agile and be prepared for any type of stamping coming through the 
pipeline, a supplier needs two things: first, the willingness and unity 
to change even if it’s outside the company’s niche, and second, the 
necessary equipment and processes to support the evolution.

In the case of A.J. Rose Manufacturing, the company recently 
invested in new equipment to support the markets of the future.  
That equipment is a newly built servo press from Aida. This will be 
the 58th press at A.J. Rose, and its largest press at 1,375 tons. At this 
tonnage, it opens doors to new markets and product lines with the 
ability to produce larger parts and run thicker material. With a bed 
size of 485 x 177cm and a 50cm stroke, this machine will allow  
A.J. Rose to improve its offering to customers looking to source  
large stampings. 

Products and services / A.J. ROSE

Metal  
stamping

New servo press equipment will enable the production of larger and thicker EV components in response to evolving industry trends

1 Products and services / A.J. ROSE
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FUTUREPROOFINGThe decision on a purchase of this magnitude was based partly 
on current necessity and partly on strategic forecasting of future 
demand. A.J. Rose is positioning itself to support growing demand  
for the battery plates, battery boxes, battery trays, large brackets 
and similar housing components that are becoming popular in 
the EV space. To be nimble in these new markets, the press will 
be capable of running transfer tools or progressive tools, and the 
servomotor allows for variable speeds and advanced forming 
capabilities, such as dwelling at the bottom of the stroke. These 
features make this a highly versatile stamping press, capable of 
forming metal into unique geometries in a wide range of sizes and 
thicknesses. A.J Rose believes that this puts the company in a prime 
position for growth. A wide range of OEM customers turn to A.J. Rose 
for high-precision, high-quality metal stampings; therefore, it is 
crucial for the company to maintain its reputation as an innovator  
in the industry. The company hopes that having such a reputation 
will increase its credibility and lead to more fruitful relationships  
in the automotive industry. 

1. It is certain that metal stamping will remain an important element of the automotive industry as it transitions to EVs
2. A large pit is dug 
roughly 6m into the ground to prepare for the press. Supporting walls within the hole are used to support the weight of the press, and a connection is made to the existing underground scrap-removal conveyor

3. The press is then assembled and secured in the pit. Capacitors  are installed to the rear

2

3

A.J. Rose
To find out more, scan the QR code or visit:   www.AJrose.com
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All-in-one pinion 

production
The drive toward EVs requires new manufacturing 

methods and tools for transmission manufacturers 

T
he global market share for electric vehicles (BEV 

and PHEV) has made a huge leap forward in the  

last decade. Such vehicles, both passenger cars 

and across the wider transportation sector, should 

play a central role in realizing the ambitious goal  

of achieving climate neutrality. The latest data indicates that the 

development of electromobility continues to gather speed.

Automobile manufacturers are therefore required to develop 

new solutions, components and drives that enable the lowest 

possible emissions with maximum efficiency to achieve long  

ranges. Transmissions and their components are a core element  

in this process, with increasing quality requirements driving 

efficiency and noise reduction, which in turn require changes  

to manufacturing methods and tools.  

As the transmission systems in EVs become smaller, weight is 

reduced but performance and efficiency need to be superior to 

combustion engine versions. The manufacturing concepts and 

solutions used for ICEs are no longer applicable.

From meetings and conversations with OEMs and Tier 1s around 

the world it is clear that wherever there is a need to invest in any new 

equipment, even if it is for the production of standard transmissions 

for combustion engines, the market is looking for new technology 

and production solutions to prepare for the challenging future of 

new transmission components.

IN-LINE GRINDING AND HONING IN ONE CELL

The Bahmüller PinionLine has seen widespread adoption across the 

market, with great interest in the compact in-line grinding and honing 

cell, which is capable of carrying out the entire finishing process 

for pinion bores and faces. Since the introduction of this solution it 

has found broad acceptance in the transmission industry, helping 

manufacturers streamline pinion production. Its small footprint is  

1. The PinionLine 

provides a high-

precision solution for 

grinding and honing 

within a single cell
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5. The PinionLine 

incorporates two 

vertical grinding 

machines and a high-

speed honing machine

2. The use of a unique 

center clamping system 

enables high levels  

of concentricity to  

be maintained 

3. Center clamping 

enables a workpiece 

to be simultaneous 

machined from  

both sides

4. First- and second-

stage grinding and finish 

honing are followed by 

100% post-process 

measuring

an important benefit for many manufacturers; the Bahmüller  

In-Line cell occupies just 15m2 with a production rate of up to  

400 pinions per hour.

When combined with the ability to connect a wide variety of 

options for external automation systems – from robot cells with 

stacking devices, to belt feeding and linking solutions, to manual 

loading via a keyhole – the solution meets the requirement of high 

production in a small footprint. 

The system comprises two Qube vertical grinding machines and 

one high-speed honing machine housed in a compact production 

system. The machine’s processing of pinions starts by picking them 

from a belt using a servo-driven internal handling system. This 

hands the parts over in a continuous flow, from the left side of the 

machine to the right, undertaking three operations before placing 

them back on a belt.

The first operation sees the completion of the bore and initial face 

grinding, before handing over to the second face-grinding operation, 

with the final process being the finish honing of the bore. At this stage 

the pinions are subject to final quality control, in which a 100% post-

process measuring system of the bore ID, combined with automatic 

trend correction of the bore diameter, ensures very tight tolerances. 

There is also the option for the pinion-gear tooth position to be 

aligned during the first operation and clamped along the pitch line, 

which ensures the best possible runout between teeth, bore and 

faces. In the event of a line changeover within the same part family, 

for example requiring only height deviations, this can be achieved 

via programming alone in a matter of minutes. 

MULTIAXIS MACHINING WITH MID-CLAMPING 

Bahmüller has been able to demonstrate the center-clamping 

technology of its Ultra Xentro machine series across multiple 

projects with customers worldwide. The machining of complex 

gearbox components is performed using a high-precision internal 

and external mid-clamping system, which eliminates subsequent 

reclamping faults and enables simultaneous machining of the 

workpiece from both sides.

The machine is loaded with workpieces by a robot inside  

the machine enclosure, which picks up items  

from the belt through a keyhole, exchanges 

them within the machine and places the 

finished workpieces back on the belt.  

With an integrated six-axis robot in the  

Ultra Xentro, the flexibility to handle a  

variety of parts is ensured. 

This solution gives the highest quality 

finishing of the workpiece thanks to precise 

alignment of the internal spline and subsequent 

clamping along the pitch line, or alternatively on a relevant outside 

diameter. By combining the common individual steps into a 

simultaneous machining process (with no reclamping errors), the 

customer benefits from exceptional tolerances in terms of runout  

(ID, OD pitch line) and coaxial alignment. 

In addition to the high machining quality and flexibility of the 

machine, the short machining time achieved by simultaneous 

processing, coupled with specially developed 3D-printed grinding 

tools, is greatly appreciated by customers. 

2

3

4
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Bahmüller

To find out more, scan the QR code or visit:   

www.bahmueller.de
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