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Successful E-Mobility from ZF: Speed on the Track, 
Range in Everyday Traffic 
 
• Drive from ZF a winner at Formula E in Hong Kong 
• ZF applies extensive volume-production competence to 

develop complete electric drive for Venturi team 
• Formula E the spearhead for ZF technologies 
• Insights from motorsports accelerate volume production 

development 

Friedrichshafen/Hong Kong. ZF and Venturi have teamed up in a 
technology partnership for the FIA Formula E since 2016. Now, for 
the fifth season of the championship, ZF has developed an electric 
drive for the Venturi team, including an electric motor, a newly 
developed transmission and power electronics. During the three-
month break between the last race of Season 4 and the first race of 
Season 5, ZF's engineers adopted new approaches that would not 
be possible in volume production development, pushed the 
boundaries and benefited above all from the company's systems 
expertise. With the first racing victory and a fifth place in this 
season, the development work has paid off. At the same time, the 
know-how gained and tried out in motor racing provides insights 
that go directly into volume production development. 

 
"We not only provide electric drives for cars, buses and commercial 
vehicles. Our specially developed technology also delivers in extreme 
motor racing where every watt-second from the battery, top efficiency 
and every hundredth of a second count," says Jörg Grotendorst, Head of 
ZF's E-Mobility Division. The latest example of the systems supplier's 
vision in this field is the electric drive with a maximum output of 250 kW 
that ZF has developed for the Monaco-based Venturi team's Formula-E 
cars.  
 
At the last Formula E in Hong Kong, Edoardo Mortara brought home the 
very first racing victory for Venturi. A magnificent fifth place by ex-
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Formula-1 pilot Felipe Massa rounded off the most successful racing 
weekend to date for the two partners Venturi and ZF. 
 
Fast off the mark also in development 
"It's fascinating to adapt technologies to motorsports with the main 
focus on performance and every last hundredth of a second," says 
Tobias Hofmann, Project Manager for the Formula-E drive. "We 
developed our drive concept in just a few months, which was important 
because we only had one and a half years until the first trials on the 
race track." During this time, the ZF engineers got everything together 
from concept to parts procurement to testing on the test bench to 
produce a high-performance drive that accomplished its first race in 
Saudi Arabia another eight months later. "The development phase was 
extremely dynamic, with lots of variables and short-term changes and 
design loops," explains Hofmann. That threw up key drive requirements 
even at late stages – for example the "attack mode" that gives the pilot 
a short 25 kW-boost for overtaking maneuvers.  
 
Specific parameters were defined from the outset. They included not 
only improved efficiency and maximum weight saving, but also high 
durability because the drive components of Formula-E race cars have to 
stand up to 13 races per season with a total of more than 5,000 racing 
and qualifying kilometers. The teams can only swap the drive 
components in each car once because any more would result in drastic 
time penalties.  
 
Systems approach delivers greater efficiency and low weight 
ZF made full use of its systems competence to combine maximum 
efficiency with weight savings. The result is that the electric drive with 
specially designed transmission ratio and power electronics achieves 
much higher energy conversion efficiency than volume production 
applications. The optimal overall package was only possible by uniting 
materials expertise, toothing and gearing experience, optimal 
lubrication and cooling and the latest in power electronics. "Isolated 
efforts without this systems approach would just have evaporated into 
thin air," says Hofmann. 
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For example, for the transmission housing, ZF used a lightweight metal 
alloy, and in the power electronics even carbon. Both these materials 
significantly reduce weight compared to conventional materials. And 
the engineers had to break new ground with the cooling and lubrication 
to realize their weight-saving concept of a high-efficiency transmission 
ratio. A dry sump lubrication increases the energy conversion efficiency 
in the reduction gears. The ZF team used silicon-carbide in the power 
electronics for the first time. Silicon-carbide chipsets can be designed 
ten times thinner than current silicon types, so they produce a lower 
internal resistance. The results are increased battery efficiency and 
range.  
 
Insights for volume production development 
"A lot of the experience we've gained from the racing application will 
impact on future ZF products," explains Jörg Grotendorst. 
 
One example is silicon carbide in the power electronics, which ZF plans 
to use in volume production in around three to four years. ZF will 
transfer its Formula-E experience and data directly into further 
development of this new technology. Concepts ZF initially developed for 
racing cars will gradually find their way into volume production 
applications, for instance a special winding design for electric motor 
stators.  
 
The development of the electric motorsports drive has also had a 
positive effect on the test benches. In a drive with the main focus on 
efficiency, every detail counts. With system efficiency rates close to an 
ideal 100 percent, this makes high demands of the measuring accuracy 
of the test environment. Now this kind of high-precision setup is also 
improving testing in ZF pilot production projects.  
 
The need to overcome limits under time pressure and to take new 
directions will also affect future development projects: "Basically, 
system development with lots of open parameters for a new automotive 
customer, like an electric minibus and van manufacturer, is pretty 
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similar to a motorsports project," says Hofmann. This is how the 
achievements of the ZF engineers in designing an effective concept 
with an optimal systems approach even without a detailed requirement 
specification will give the company a competitive edge.  
 
 
 
 
 
Captions: 
1.) For the fifth season of the FIA Formula E, ZF has developed an 

electric driveline for Venturi that includes an electric motor as well 
as newly developed transmission and power electronics. 

2.) Victory and points at Formula E in Hong Kong with ZF: Venturi pilot 
Edoardo Mortara (left) wins, while his teammate Felipe Massa 
comes fifth – his best result so far in his first season.  

3.) As part of the technology partnership, ZF is also equipping the 
Venturi Formula-E-team cars with racing shock absorbers. 

4.) Outline of a Formula-E vehicle with the ZF Friedrichshafen AG scope 
of supply: electric drive including transmission and power 
electronics plus shock absorbers. 

5.) Insights for volume production development: Silicon-carbide 
semiconductors increase the efficiency and range of electric drives – 
soon not only in Formula E. 

 
Photos: ZF 
 
 
Press contacts: 
 
Frank Discher, Technologie- und Produktkommunikation, 
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Heritage Communications, 
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ZF Friedrichshafen AG  
ZF ist ein weltweit führender Technologiekonzern in der Antriebs- und Fahrwerktechnik 
sowie der aktiven und passiven Sicherheitstechnik. Er ist mit 146.000 Mitarbeitern an 
rund 230 Standorten in nahezu 40 Ländern vertreten. Im Jahr 2017 hat ZF einen 
Umsatz von 36,4 Milliarden Euro erzielt. ZF zählt zu den weltweit größten 
Automobilzulieferern. 
 
ZF lässt Fahrzeuge sehen, denken und handeln. Das Unternehmen wendet jährlich 
mehr als sechs Prozent des Umsatzes für Forschung und Entwicklung auf, vor allem für 
effiziente und elektrische Antriebe und eine Welt ohne Unfälle. Mit seinem 
umfangreichen Portfolio verbessert ZF Mobilität und Dienstleistungen nicht nur für Pkw, 
sondern auch für Nutzfahrzeuge und Industrietechnik-Anwendungen. 
 
Weitere Presseinformationen sowie Bildmaterial finden Sie unter: www.zf.com  

http://www.zf.com/
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