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Comfortable and agile — Audi’s eAWS technology
turns SUVs into quick-change artists

e System is available for four top-of-the-line models of the Q range
e Controllable stabilizers reduce the body’s tendency to roll

¢ High demand proves customers’ enthusiasm

¢ Niirburgring record drive underscores dynamic qualities

Ingolstadt, August 26, 2020 - How do you provide a large SUV with sporty road-holding
properties and minimal body roll without impairing ride comfort? Audi has resolved this
conflict of objectives by means of electromechanical roll stabilization (eAWS). Assisted by the
48-volt onboard electrical system and powerful actuators, the stabilizers on the front and
rear axle can be actively controlled according to the driving situation. As a result, the models
retain their high level of ride comfort in straight-line driving. By contrast, in cornering and
load alteration situations, they impress with enhanced lateral dynamics combined with
minimal body roll. The technical advantages of Audi’s electromechanical solution: it is
energy-efficient, operates in near-real-time and is maintenance-free due to the absence of
hydraulic elements.

What challenges do large SUV models pose to chassis engineers?

Customers of large SUV models are thrilled by the many practical talents they offer - from
ample space in the cabin to cutting-edge chassis technologies to powerful engines and advanced
control and assistance systems. Plus, an SUV delivers superb off-road performance. Due to their
design, these vehicles feature a higher curb weight and a higher center of gravity. This means
that the body of an SUV leans more toward the outside in cornering than it does on models with
a lower center of gravity.

What technology counteracts body roll and body movements?

In cornering, the body leans toward the outside due to the centrifugal forces, in other words,
the wheel on the outside of the corner goes into jounce travel while the one on the inside of the
corner goes into rebound - the vehicle rolls around its longitudinal axis. Torsionally flexible anti-
roll bars between the left- and the right-hand side of the axle are proven means of
compensating for this effect. They reduce the body’s tendency to roll by applying reverse torsion
torque to the suspension on the outside and inside of the corner, thus counteracting the body’s
tendency to roll. This passive suspension component has the same effect in both cornering and
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straight-line driving. However, an effect that is desirable in cornering may impair ride comfort in
straight-line driving on roads with bumps or potholes on one side of the surface. While passive
solutions reach their limits here, Audi has resolved this conflict of objectives by means of
electromechanical roll stabilization. Using sensors to capture and detect the situation, the
system will intervene with pinpoint precision only when less body roll is desired. Thus, the spring
rate of the stabilizers on uneven and straight roads is lowered to a basic level and the spring and
damper forces act by and large independently on the left- and right-hand wheels.

How does electromechanical roll stabilization work?

A conventional stabilizer operates passively, in other words, it just balances the suspension
movements on both sides by means of mechanical coupling. By contrast, electromechanical roll
stabilization can be specifically controlled. The system consists of two stabilizer halves per axle,
with an electric motor operating between them on both the front and rear axle. It can rotate the
stabilizer halves in opposite direction of each other and thus generate torque that counteracts
body roll torque - individually for each wheel. As a result, it reduces the body roll angles and
actively supports them against the physical effects of the driving situation. The system receives
its commands via control units on the front and rear axle, which are part of the Electronic
Chassis Platform (ECP). The ECP is the central brain of the chassis. Within milliseconds, it
matches a variety of parameters such as speed, ride height, roll and pitch movements of the car,
the friction coefficient of the road surface, the current driving condition such as under- or over-
steer, plus the data of the chassis systems involved. From this input, the system calculates the
ideal responses for the integrated components and adjusts them quickly and precisely to each
other. The required electrical energy is supplied to the eAWS by a powerful 48-volt onboard
electrical system. Within milliseconds, the system calculates suitable actuation values for the
stabilizers. The electric motors deliver their power output via three-stage planetary gearboxes,
with torque levels of up to 1,200 Nm being generated at the stabilizers.

What is “Vorsprung durch Technik” in the case of an electromechanical solution?

The 48-volt system enables an immediate system response even at low speeds. Latency between
the sensors detecting body roll and the response by the electric motors is just a few
milliseconds. Unlike hydraulic solutions, the eco-friendly electromechanical system does not
require oil circuits and is maintenance-free. It is even able to recuperate energy by capturing
suspension impulses on its electric motor, converts them into electrical energy and stores it in
the lithium-ion battery of the onboard electrical system. The electromechanical solution uses
energy more efficiently as well. In contrast to hydraulic circuits, it does not have to store and
provide pressure.

How does the driver benefit from the system?

The system reduces the body’s tendency to roll, provides a sportier and more confident handling
impression and thus emphasizes the versatile character of the large Q model ranges. It can
actively distribute roll torque to the front and rear wheels and thus influence the car’s intrinsic
steering characteristics such as the tendency to under- or oversteer. The Audi drive select driving

* The collective fuel consumption values of all models named and available on the German market can be
found in the list provided at the end of this Medialnfo.
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dynamics system offers various setup options for this. Electromechanically active roll
stabilization imparts to the driver a dynamic and precise feel in any situation and enables
enhanced handling characteristics. It is one of various systems that perfect the dynamism of the
top-end models of the Q range. The Q7*, SQ7*, SQ8* and RS Q8* models with their controllable
stabilizers always respond to the driving situation precisely as expected by the driver. On uneven
road surfaces, the body movements are reduced while ride comfort increases. In sporty driving
and at high cornering speeds, the car feels more stable and at ease. It pushes itself into a bend
in the road. Audi has deliberately selected a setup that does not completely neutralize the roll
angle but continues to impart an authentic feel of the driving dynamics situation.

How is the system accepted in reality?

Impressive proof of the influence of the controllable stabilizers was provided by race and test
driver Frank Stippler in the fall of 2019. As part of the development work for the Audi RS Q8*
the professional race driver, who in 2019 won the 24-hour race at the Niirburgring for the
second time with Audi, set a new lap record for production SUVs. He managed to drive the
20.832-kilometer distance of the race track in the Eifel region in just 7:42 minutes. In everyday
use, the system is sought after as well. 40 percent of all Audi customers who have ordered a
respective model from the Q range are already on the road with electromechanical active roll
stabilization.

Fuel consumption of the models named

Audi Q7:

Combined fuel consumption in /100 km: 9.1-6.6;

combined CO; emissions in g/km: 208-174

(Information on fuel consumption and CO2 emissions as well as efficiency classes in ranges depending on
the tires and alloy wheel rims used)

Audi SQ7:

Combined fuel consumption in /100 km: 12.1-12.0;

combined CO; emissions in g/km: 278-276

(Information on fuel consumption and CO2 emissions as well as efficiency classes in ranges depending on
the tires and alloy wheel rims used)

Audi SQ8:

Combined fuel consumption in /100 km: 12.1-12.0;

combined CO; emissions in g/km: 276-275

(Information on fuel consumption and CO2 emissions as well as efficiency classes in ranges depending on
the tires and alloy wheel rims used)

Audi RS Q8:

Combined fuel consumption in /100 km: 12.1;

combined CO; emissions in g/km: 277-276

(Information on fuel consumption and CO2 emissions as well as efficiency classes in ranges depending on
the tires and alloy wheel rims used)

* The collective fuel consumption values of all models named and available on the German market can be
found in the list provided at the end of this Medialnfo.
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The indicated consumption and emissions values were determined according to the legally specified
measuring methods. Since September 1, 2017, type approval for certain new vehicles has been performed
in accordance with the Worldwide Harmonized Light Vehicles Test Procedure (WLTP), a more realistic test
procedure for measuring fuel consumption and CO2 emissions. Beginning September 1, 2018, the WLTP
will gradually replace the New European Driving Cycle (NEDC). Due to the realistic test conditions, the fuel
consumption and CO2 emission values measured are in many cases higher than the values measured
according to the NEDC. Vehicle taxation could change accordingly as of September 1, 2018. Additional
information about the differences between WLTP and NEDC is available at www.audi.de/wltp.

At the moment, it is still mandatory to communicate the NEDC values. In the case of new vehicles for which
type approval was performed using WLTP, the NEDC values are derived from the WLTP values. WLTP values
can be provided voluntarily until their use becomes mandatory. If NEDC values are indicated as a range,
they do not refer to one, specific vehicle and are not an integral element of the offer.
They are provided only for the purpose of comparison between the various vehicle types. Additional
equipment and accessories (attachment parts, tire size, etc.) can change relevant vehicle parameters, such
as weight, rolling resistance and aerodynamics and, like weather and traffic conditions as well as individual
driving style, influence a vehicle’s electrical consumption, CO2 emissions and performance figures. Fuel
consumption and CO2 emissions figures given in ranges depend on the tires/wheels used and chosen
equipment level.

Further information on official fuel consumption figures and the official specific CO2 emissions of new
passenger cars can be found in the “Guide on the fuel economy, CO2 emissions and power consumption of
all new passenger car models,” which is available free of charge at all sales dealerships and from DAT
Deutsche Automobil Treuhand GmbH, Hellmuth-Hirth-Str. 1, 73760 Ostfildern-Scharnhausen, Germany
(www.dat.de).

The Audi Group, with its brands Audi, Ducati and Lamborghini, is one of the most successful manufacturers
of automobiles and motorcycles in the premium segment. It is present in more than 100 markets
worldwide and produces at 16 locations in 11 countries. 100 percent subsidiaries of AUDI AG include Audi
Sport GmbH (Neckarsulm, Germany), Automobili Lamborghini S.p.A. (Sant’Agata Bolognese, Italy) and
Ducati Motor Holding S.p.A. (Bologna, Italy).

In 2019, the Audi Group delivered to customers about 1.845 million automobiles of the Audi brand, 8,205
sports cars of the Lamborghini brand and 53,183 motorcycles of the Ducati brand. In the 2019 fiscal year,
AUDI AG achieved total revenue of € 55.7 billion and an operating profit of € 4.5 billion. At present,
90,000 people work for the company all over the world, 60,000 of them in Germany. With new models,
innovative mobility offerings and other attractive services, Audi is becoming a provider of sustainable,
individual premium mobility.

* The collective fuel consumption values of all models named and available on the German market can be
found in the list provided at the end of this Medialnfo.
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